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 Executive Summary 

This Buffalo River Ecological Restoration Master Plan (ERMP) provides a 
framework for ecological restoration in the Buffalo River and the recovery of the 
Buffalo River and the Area of Concern (AOC).  It has been primarily developed 
from the information gained from regional stakeholders regarding their recom-
mendations on the potential suitability of sites for habitat restoration within the 
study area.  It is a stakeholder driven, collaborative effort to develop well defined 
steps for the future ecological restoration of the river.   
 
ES.1 History and Status of the Buffalo River 
The Buffalo River has been central to the development of the city of Buffalo and 
western New York and has played a historic role in the settling and development 
of the Great Lakes states, first as terminus of the Erie Canal and later as a hub of 
trade and industry.     
 
In the 1950s shipping began to bypass the city and the steel industry began its de-
cline.  The legacy of ecological damage from heavy industrial use of the area re-
mains to a significant degree, which has resulted in the loss of fish and wildlife 
habitat as well as degraded water quality.  
 
The river was identified in 1987 by the United States Environmental Protection 
Agency (EPA) and the International Joint Commission (IJC) on the Great Lakes 
as one of 43 AOCs where beneficial uses are impaired.  Under the Great Lakes 
Water Quality Agreement (GLWQA), this designation required the development 
of a Remedial Action Plan (RAP).  The original goal of the RAP, completed in 
1989, was to restore the chemical, physical, and biological integrity of the Buffalo 
River ecosystem in accordance with the GLWQA.   
 
Nine of the fourteen designated beneficial uses of the Buffalo River AOC are 
listed as impaired.  Three of the beneficial use impairments (BUIs) currently 
listed for the Buffalo River are habitat-related:   
 
■ Degradation of benthos; 
■ Degradation of fish and wildlife populations; and 
■ Loss of fish and wildlife habitat. 
 

http://www.epa.gov/grtlakes/aoc/buffalo.html#RAP_Dev�
http://www.epa.gov/glnpo/glwqa/�
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ES.2 Restoring the Buffalo River 
The EPA’s Great Lakes National Program Office (GLNPO) has funded develop-
ment of the Ecological Restoration Master Plan (ERMP).  The purpose of the 
ERMP is to identify sites that have both ecological restoration potential and 
community support.  Ecological restoration at these sites would improve fish and 
wildlife habitat.  This would, in turn, contribute to delisting the habitat-related 
BUIs. 
 
Since its designation as an AOC, much has been accomplished in the Buffalo 
River AOC, especially in remediating hazardous waste sites.  Extensive remedial 
dredging work is planned to begin in the river in 2011.  Habitat restoration has 
been conducted at Seneca Bluffs and a number of other locations, but much more 
needs to be done.  Other steps must be taken, however, to delist habitat-related 
BUIs.  Restoration of fish and wildlife habitat at many locations in and near the 
River and its tributaries is needed. 
 
ES.3 A Stakeholder-Led Process 
Stakeholder participation has been an essential part of developing the plan.  
Stakeholders include the interested businesses, organizations, agencies, munici-
palities, and individuals that live and work in the Buffalo River project area.  For 
a complete list of stakeholders, refer to Appendix C.  Stakeholder input regarding 
the kinds of restoration needed and locations of candidate restoration sites within 
the project area has guided the process. 
  
The process of developing the ERMP began with review and analysis of many 
previous studies and plans and on input received from stakeholders.  In June 2010 
a facilitated meeting of invited stakeholders from around the study area was con-
vened.  The stakeholders identified restoration opportunities as well as constraints 
that would need to be overcome for restoration to be implemented.  
 
Additional focused meetings were held with stakeholders from local government 
and industry.  Stakeholders identified more potential restoration sites.  All candi-
date restoration sites were screened for their potential to support measures that 
would result in improved fish or wildlife habitat that would contribute to BUI de-
listing.   
 
This document is intended to empower concerned stakeholders within the project 
area by identifying sites that exhibit potential for habitat, cultural, and community 
restoration and presenting project concepts for each of those sites.  The proposed 
projects are specific implementable actions that would support the restoration of 
ecological function and contribute to the delisting of known BUIs. 
 
In previous decades, it was generally thought that economic activity and growth 
was not compatible with fish and wildlife habitat and other ecological values.  
This is no longer universally accepted and there are a growing number of exam-
ples of economic development that incorporates the preservation, restoration, and 
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enhancement of natural habitats and ecological resources.  Healthy economies and 
healthy societies depend upon healthy environments. 
 
Today, the river still plays an important role for industries and its role in the cur-
rent and future economic life of the region must be integrated into any ecological 
restoration plans.  This ERMP has been developed to substantially enhance and 
add fish and wildlife habitat and strongly move habitat conditions in the direction 
of BUI delisting while avoiding actions that would unnecessarily hinder redevel-
opment of the Buffalo River and environs.  Consultation with industrial and other 
stakeholders has enabled the proposal of projects that would benefit the environ-
ment without inhibiting redevelopment of brownfield areas or the continued uses 
of the river. 
 
In Section 4 of this ERMP we propose projects on 26 sites within the focus area.  
The proposed projects have been developed as conceptual projects that include 
combinations of measures appropriate for each site.  Measures proposed include 
invasive species control and management, structural stabilization of stream banks, 
aggressive planting of native vegetation, establishment of submerged aquatic 
vegetation and emergent shoreline vegetation, and structures in channels that 
would both protect stream banks by re-directing water toward the center of the 
channels and provide in-channel habitat. 
 
These 26 sites include 12 sites on the Buffalo River, seven sites along Buffalo 
Creek, three sites along Cayuga Creek, and four sites along Cazenovia Creek.  
The proposed projects include a variety of restoration measures designed to: 
 
■ Create more naturalistic and stabile channels, shorelines, and stream banks; 

 
■ Create or enhance aquatic, wetland, and terrestrial vegetative communities 

and habitat; 
 

■ Control and manage invasive species; and 
 

■ Reduce erosion and control sedimentation. 
 
At the first Stakeholder Consultation Meeting in June 2010, stakeholders defined 
the ERMP Mission Statement: 
 

To identify, prioritize, and facilitate opportunities to restore, pro-
tect and enhance habitat within the Buffalo River Habitat Corridor 
and its tributaries for a healthy and sustainable ecosystem that will 
benefit habitat, wildlife, corridor communities, and future genera-
tions. 
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ES.4 Impacts 
The ERMP stakeholders are in agreement that ecological restoration and eco-
nomic recovery are both critically important and that both can and must be 
achieved.  This ERMP is a guide to action, building on past and ongoing cleanup 
efforts.  When implemented, the ERMP will improve ecological functions in the 
Buffalo River and its tributaries. 
 
Implementation of this ERMP cannot by itself produce economic recovery of the 
project area and the wider region.  It can, however, help stimulate a renewed vital-
ity and interest on the part of citizens to realize the ecological and economic po-
tential that the natural resources can support.  Implementing the proposed projects 
would have direct and indirect economic benefits.  Property values are enhanced 
by the presence of intact natural areas and green space in communities, as demon-
strated in multiple studies around the country.  Improvements to the “green infra-
structure” could also benefit property values of the project area.  Implementing 
restoration throughout the project area could demonstrate the community’s com-
mitment to a better future. 
 
Stakeholders can use this ERMP to plan and seek resources to achieve their eco-
logical and economic goals.  The preparers of this ERMP intend for project spon-
sors to use the contents of the ERMP, especially the conceptual project descrip-
tions (see Section 4.2), to apply for financial and technical assistance in order to 
implement their individual projects. 
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1 Introduction 

1.1 Introduction – History and Regional Context 
The Buffalo River in western New York has played a vital role in the region’s 
economy for more than a century.  However, industrialization and the pressures of 
growing river communities have taken a toll on the river ecosystem.  Historical 
uses of the Buffalo River and its tributaries caused the loss of fish and wildlife 
habitat, degraded the river bottom and its banks, and reduced fish and wildlife 
populations.  The channel and banks were altered to allow for shipping and ripar-
ian wetlands were filled to place factories, mills, and other industrial and com-
mercial infrastructure.  Wastewater and polluted storm water runoff from indus-
trial processes and lands put heavy metals and other contaminants into the river, 
polluting its water and sediments. Air pollution and subsequent deposition of con-
taminants associated with heavy industry, especially steel production, blanketed 
the landscape in the lower watershed (see Photos 1.1-1 through 1.1-3). 
 

Photo 1.1-1 Early settlers began deforestation, which impacted the fish-
ery and water quality.  Tributaries lost their cover and water 
temperatures increased. 
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Photo 1.1-2 Forested land was cleared for farming.  Runoff created prob-
lems. 

 

Photo 1.1-3 Cities – brought industrial waste, human sewage, and other 
problems to the lakes. 
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As shipping began to by-pass the city of Buffalo with the opening of the St. Law-
rence Seaway in the 1950s, other forces led to the decline of steelmaking and 
other industries.  While industry along the river declined sharply decades ago, the 
legacy of ecological damage remains to a significant degree.  The changes 
wrought by the wholesale reworking of the river, its banks, and surrounding envi-
ronment, however, has resulted in the loss of fish and wildlife habitat as well as 
degraded water quality.   
 
The Buffalo River as a Great Lakes Area of Concern and Associated 
Beneficial Use Impairments 
The United States and Canada International Joint Commission (IJC) designated 
the Buffalo River as a Great Lakes Area of Concern (AOC) in 1987 along with 42 
other areas around the Great Lakes, including five in New York State with simi-
larly degraded rivers and lakeshores (see Photo 1.1-4).  Although discharges from 
the oil refineries, steel mills, and chemical plants that occupy its shores have de-
clined sharply over the last several decades, the impacts of pollution and degraded 
habitats remain.  The primary issues affecting the Buffalo River today are im-
paired water quality, contaminated bottom sediments, inactive hazardous waste 
sites, point and nonpoint source pollution, combined sewer overflows, and fish 
and wildlife habitat loss and degradation.  
 

Photo 1.1-4 Areas of Concern 
 
There are 14 potential beneficial use impairments (BUIs) applied by the IJC to an 
AOC (IJC 1991).  These BUIs can be classified as: impaired, impairment incon-
clusive, needs further assessment, not impaired, in recovery, or being addressed 
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by another responsible party.  A Compendium of Delisting Targets and Beneficial 
Use Impairments in the United States Great Lakes Areas of Concern (EPA 2010) 
identifies nine BUIs impaired for the Buffalo River AOC.  The delisting targets 
for each of the BUIs for the Buffalo River AOC were developed locally by the 
Buffalo River RAC via a thorough assessment process and are consensus based.  
Revisions can be made by the RAC based on the results of future monitoring and 
assessment or unforeseen future developments in the AOC. 
 
The process of delisting (also called “re-designating”) an AOC begins with delist-
ing each individual BUI.  The United States Environmental Protection Agency 
(EPA) (2001) provides for individual BUIs in an AOC to be delisted under the 
following circumstances: 
 
■ When the locally developed delisting criteria have been met; 

 
■ When the impairment is due to natural rather than man-made causes; 

 
■ When impairment is not limited geographically to the AOC but, rather, is 

typical of regional conditions; 
 

■ When the source of the impairment is outside the boundaries of the AOC; or 
 

■ When the beneficial use cannot be fully restored, even when all practical re-
medial actions have been implemented, because of other factors affecting the 
AOC. 

 
The New York Department of Environmental Conservation (NYSDEC) (2010) 
has published similar guidance on delisting BUIs in New York State AOCs.  After 
all of the BUIs within an AOC have been delisted, the AOC as a whole may be 
delisted.  NYSDEC, the EPA, and the IJC concurrence are required to delist indi-
vidual BUIs and the AOC as a whole. 
 
Once all of the individual BUIs have been delisted, the entire AOC can be re-
designated as “delisted” or “in-recovery” (NYSDEC 2010a).  An area in recovery 
should be re-evaluated periodically to determine if the area has achieved the “de-
listed” goal.  NYSDEC, EPA, and IJC concurrence is required to maintain de-
listed status.  NYSDEC (2010a) and EPA (2001) describe the steps in the delist-
ing process. 
 
Of the nine BUIs listed for the AOC, there are three that are habitat-related and 
the focus of this habitat restoration planning effort, including: 
 
■ Degradation of benthos; 

 
■ Loss of fish and wildlife habitat; and 

 
■ Degradation of fish and wildlife populations (see Photos 1.1-5 and 1.1-6). 
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Photo 1.1-5 and 1.1-6 Species in healthy aquatic and riparian habitats 
 
Although the criteria that must be met in order to delist these BUIs are specific 
and technical, they generally consist of: 
 
■ Aquatic organisms being relatively free of contaminants and deformities; 

 
■ Riparian vegetative communities being large enough and composed of native 

species that provide the habitat elements that native wildlife species require; 
 

■ Healthy riparian vegetative communities being connected to other healthy ri-
parian communities; 
 

■ Surface waters meeting state water quality standards;  
 

■ Restoring and protecting natural flows and stream morphology to areas up-
stream of the AOC; and 
 

■ Wildlife diversity and abundance are comparable to healthy environments in 
the region. 

 
While no BUIs have been delisted in the Buffalo River AOC since the AOC was 
designated in 1987, significant efforts and progress have been made since the 
completion of the Buffalo River Restoration Action Plan (RAP) by NYSDEC in 
1989.  Several improvements have been realized in the AOC, including the fol-
lowing: 
 
■ Fewer discharges of industrial waste; 
■ Declining levels of PCBs and pesticides in the water column; 
■ Abatement of combined sewer overflows (CSOs) in Kaisertown; 
■ Removal of contaminated sediment around the Buffalo Color Peninsula; 
■ 34 of 40 inactive hazardous waste sites sealed or remediated; 
■ Nearly 12 acres of riverine habitat restored; 
■ Establishment of grassland habitat on Buffalo Color peninsula; 
■ Increase in fish and wildlife species diversity (see Photo 1.1-7); 
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■ Native wildlife species re-colonizing abandoned industrial sites; 
■ Fewer incidences of deformities in benthic organisms; and 
■ Fewer incidences of fish tumors observed. 
 

Photo 1.1-7 Red Bellied woodpecker 
 
Since the completion of the Buffalo River AOC RAP, several studies and projects 
have been completed that characterize environmental and ecological conditions 
within portions of the Buffalo River watershed.  Several notable examples in-
clude: 
 
■ Buffalo River Status Update Report – Buffalo Niagara Riverkeeper, 2008. 
 
■ Buffalo and Niagara River Habitat Assessment and Conservation Framework 

– Buffalo Niagara Riverkeeper, 2008. 
 
■ Buffalo River Section 312 Environmental Dredging Existing Conditions Re-

port – U.S. Army Corps of Engineers, 2008. 
 
■ Fish and Wildlife Habitat Inventory and Assessment of the Lower Buffalo 

River Watershed – New York State Department of Environmental Conserva-
tion (NYSDEC), 1993. 

 
■ Municipal Open Space and Greenway Protection Report – Town of West Se-

neca, 1999. 
 
■ Assessment of Potential Aquatic Habitat Restoration Sites in the Buffalo River 

Area of Concern – Irvine et al., 2005. 
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Despite progress made through RAP imple-
mentation, much remains to be done.  As a re-
sult, the Great Lakes National Program Office 
(GLNPO) of the EPA has funded development 
of this master plan for restoring habitat in the 
Buffalo River AOC and its tributaries to facili-
tate targeted habitat-related projects. 
 
Current Plans for the Remediation and 
Habitat Restoration Projects 
The Interim Buffalo River Area of Concern 
(AOC) Strategic Plan for Beneficial Use Im-
pairment (BUI) Delisting, published in March 
2011, summarizes ongoing plans and projects and provides specific re-
commendations for future projects designed to delist the BUIs in the Buffalo 
River AOC (http://bnriverkeeper.org/wp-content/uploads/2009/07/Interim-
Buffalo-River-Strategic-Plan-for-BUI-Delisting31.pdf).  The Interim Strategy ad-
dresses steps to delisting all BUIs in the AOC.  The ERMP identifies actions that 
can be taken to address the habitat-related BUIs.  The ERMP has been developed 
in the context of, and is consistent with, the Interim Strategy and the projects and 
plans it identifies.   
 
Among the identified habitat-related projects and plans, one of particular rele-
vance to the ERMP is the Draft Final Buffalo River Feasibility Study (FS) 
(http://www.dec.ny.gov/chemical/54166.html), which was released in November 
2010 by the Buffalo River Great Lakes Legacy Act Project Coordination Team.  
The FS describes projects designed to address environmental challenges, includ-
ing contaminated river sediments and insufficient fish and wildlife habitat in the 
Buffalo River AOC.  Plans include two major environmental dredging projects, as 
well as habitat restoration projects.  Locations where dredging projects are ex-
pected to occur are shown in Figure 1-1. 
 
The first project, to be performed by the United States Army Corps of Engineers 
(USACE) in the summer and fall of 2011, involves dredging contaminated sedi-
ments in the federal navigation channel using funds from the Great Lakes Resto-
ration Initiative (GLRI).  
 
The second project, to be implemented with oversight of the EPA, is being 
planned and funded through the Great Lakes Legacy Act (GLLA).  The GLLA 
project will address contaminated river sediments outside of the navigation chan-
nel.  Habitat restoration on five areas of the river and the head of the ship canal 
may be components of this project.  While the exact boundaries of, and design 
for, the GLLA habitat restoration projects are under development, the general lo-
cations are presented in Figure 1-1.  These sediment remediation activities will 
occur mostly along the shoreline of the river in targeted areas of a 6.2-mile stretch 
of the lower Buffalo River and a 1.4-mile stretch of the City Ship Canal (i.e., the 

Persistent environmental 
contamination and pervasive 
habitat alterations within the 
lower Buffalo River watershed 
have disconnected people from 
the river and its tributary 
streams.  Common concerns 
include issues of human health, 
resource management, 
ecological integrity and 
sustainability, traditional uses of 
the waters and surrounding 
areas, and outdoor public 
recreational opportunities. 

http://bnriverkeeper.org/wp-content/uploads/2009/07/Interim-Buffalo-River-Strategic-Plan-for-BUI-Delisting31.pdf�
http://bnriverkeeper.org/wp-content/uploads/2009/07/Interim-Buffalo-River-Strategic-Plan-for-BUI-Delisting31.pdf�
http://www.dec.ny.gov/chemical/54166.html�
http://www.dec.ny.gov/chemical/73231.html�
http://www.dec.ny.gov/chemical/73231.html�
http://www.dec.ny.gov/chemical/73231.html�
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Buffalo River AOC).  The GLLA project will follow the USACE dredging of the 
federal navigation channel after completion of the remedial design. 
 
The GLLA Project, Other Projects and Regional Planning Initiatives, 
and the ERMP 
Although the area of investigation for this master plan extends well beyond the 
Buffalo River, the ERMP has been developed to complement the habitat restora-
tion work currently in the design process.  This ERMP proposes 26 additional 
projects at other locations in addition to the six habitat restoration sites to be re-
stored through the GLLA project,   
 
Numerous regional planning initiatives and projects are currently underway, have 
recently been completed, or are planned for the near future.  Examples of these 
initiatives include (but are not limited to): 

 
■ Investigating the possibility for beneficial uses of clean dredge material for 

habitat restoration using the USACE Section 204 authority (see details be-
low); 
 

■ The Ecology Engineering Evaluation Report was completed and is part of the 
FS.  The design of the six habitat restoration sites identified in that report still 
needs to be completed; 
 

■ Planning for the RiverBend Commerce Park by the Buffalo Urban Develop-
ment Corporation; 
 

■ Development of the Buffalo Green Belt Renewable Energy and Technology 
Corridor;  
 

■ GLRI funding of Buffalo Niagara Riverkeeper proposal for the RiverBend 
habitat restoration project; 
 

■ The completion of the South Buffalo Brownfield Opportunity Area (BOA) 
Nomination Document; and 
 

■ On-going habitat restoration activities and development of a habitat restora-
tion plan for the West Seneca Oxbow site. 

 
Section 204 of the Water Resources Development Act of 1992 provides authority 
for the USACE to plan, design, and build projects to protect, restore, and create 
aquatic and ecologically related habitats in connection with dredging of author-
ized federal navigation projects.  The USACE is currently conducting an FS to 
enhance and create habitat in the AOC, Lake Erie, and the Niagara River using 
materials dredged from the Buffalo River AOC.  The restoration projects pro-
posed by the ERMP are consistent with the objectives of the work being studied 
by the USACE. 



Riverbend

Cap Area of Ship Canal

Buffalo Color 
Area D ShorelineKatherine Street Penninsula

Toe of Kelly Island

Ohio Street Shoreline

190

5

16
354

3.0 - 3.5

2.0
 - 2

.5

4.5 - 5.0

3.5 - 4.0

0.0
 - 0

.5

1.5 - 2.0 5.0
 - 5

.5

4.0 - 4.5

2.5 - 3.0

1.0 - 1.5

© Eco logy & Environment , Inc. GIS Department    Project #
L:\Buffalo\Buffalo River\ERM P\Maps\MXD\Final_report\Dredge _Areas.mxd 04/06 /2011

0 1,000 2,000500 Feet

Navigation Channel
River Mile
Buffalo River AOC Boundary

Potential Habitat Restoration Project (GLLA)
Legacy Act Remediation Dredging (GLLA)
Legacy Act Remediation Cap (GLLA)
USACE Navigational Channel Dredging (GLRI)

Figure 1-1 Buffalo River Restoration Projects Funded by the Great Lakes Restoration Initiative and the Great Lakes Legacy Act
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Through collaboration and coordination with regional stakeholders, the ERMP 
process took these initiatives into account.  Taken together, they form the context 
for further habitat restoration planning that supports the delisting of impairments 
within the lower Buffalo River watershed.  
 
1.2 Description and Purpose of the Plan 
The Buffalo River ERMP has been primarily 
developed from the information gained from 
regional stakeholders regarding their recom-
mendations on the potential of sites for habitat 
restoration within the study area.  These sites 
were screened for suitability based on the cur-
rent understanding of what is known regarding 
the environmental status of the watershed, and 
the detailed knowledge of existing conditions.  
 
Purpose 
The purpose of the ERMP is to provide a 
framework for future efforts to improve the health of the watershed by providing 
a “ready list” of habitat restoration projects that specify restoration features and, 
ultimately, contribute to the delisting of the identified BUIs.  The projects have 
been selected for their ecological value and their value to the community. 
 
At the first Stakeholder Consultation Meeting in June 2010, stakeholders defined 
the ERMP Mission Statement: 
 

To identify, prioritize, and facilitate opportunities to restore, pro-
tect and enhance habitat within the Buffalo River Habitat Corridor 
and its tributaries for a healthy and sustainable ecosystem that will 
benefit habitat, wildlife, corridor communities, and future genera-
tions. 

 
Goals and Objectives 
The overall goal of the ERMP is to remediate and eliminate specific impairments 
that currently occur within the lower Buffalo River watershed by listing and de-
scribing a number of sites where meaningful and effective habitat restoration can 
be implemented.  The specific goals are to:   
 
■ Protect water quality; 
■ Protect habitat quality in the Buffalo River and its tributaries; and  
■ Assist efforts to delist the three habitat-related BUIs listed above. 
 
The objective of the ERMP is to provide a master plan to regional stakeholders 
that: 
 
1. has real utility for moving the lower Buffalo River watershed forward to an 

unimpaired status by providing a list, or “menu,” of habitat restoration options 

The Buffalo River Ecological 
Restoration Master Plan 
provides a specific framework for 
addressing habitat-related 
impairments in the lower Buffalo 
River watershed.  Citizens’ 
groups, private enterprises, 
municipalities, landowners, and 
agencies can all utilize the 
master plan to select and 
implement restoration projects. 
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that project sponsors can use for compiling successful funding applica-
tions/requests; and 

 
2. supports the creation of a regional framework by which to substantiate, meas-

ure, and monitor the implementation and success of habitat restoration pro-
jects.  

 
Collaboration 
The ERMP has been developed with early and substantial involvement of indi-
viduals, groups, businesses, local governments and agencies that have voiced 
abiding interests in restoring ecological functions and values to the Buffalo River, 
its tributaries, and lands adjacent to the river and creeks.  These interested parties 
wish to return some measure of cultural and traditional uses within the watershed 
while maintaining a forward-looking perspective and promoting sustainable eco-
nomic growth in the region (see Photo 1.1-8). 
 
 

 
Photo 1.1-8 Local, state, and federal partners effecting change in 

a western New York AOC 
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Plan Overview 
This master plan integrates available pertinent 
information on habitat conditions in the Buf-
falo River and its tributaries.  It also takes into 
account current plans for public and private 
actions that could affect habitat restoration 
planning.  The master plan considers the total-
ity of this information and presents conceptual 
project plans for future habitat restoration projects.  Stakeholders provided 
uniquely valuable information and perspectives on the potential concerns and op-
portunities for ecological restoration in the project area.   
 
The section central to this master plan is Section 4, which provides (in Section 
4.2) the detailed descriptions of 26 project sites, along with conceptual habitat res-
toration measures and estimated costs.  Section 4.1 presents background informa-
tion regarding how restoration concepts were developed, summarizing: the field 
data collection effort, the specific habitat zones evaluated, and the organization 
for each of the site descriptions.  Section 4.3 provides a menu of project concepts 
including specific restoration measures that can be consulted and utilized when 
applying for funding for restoration project implementation.   
 
1.3 Project Description 
 
The Project Area 
The Buffalo River is located in western New York and flows from the east into 
Lake Erie, near the head of the Niagara River.  Although the Buffalo River is 
listed as an AOC, it is appropriate to consider the effects of the larger watershed 
on the AOC.  As such, the ERMP project area extends well beyond the AOC.  
The project area has been defined as the Buffalo River upstream from Lake Erie 
to the first year-round impassible barriers to fish movement on each of the three 
main tributaries: Cayuga Creek, Buffalo Creek, and Cazenovia Creek (about 37.2 
river miles and approximately 43,800 acres; see Figure 1-2).  These tributaries 
contribute to the historic and current condition of the Buffalo River.  The project 
area includes floodplains, wetlands, and other significant tracts of open space ad-
jacent to the river.   
 
Because the land nearest the river and creeks has the most direct influence on the 
habitat of those streams, a focus area was developed that extends 500 feet to each 
side from the centerline of the channels of the Buffalo River and each of its three 
main tributaries to inland parcels.  The resulting focus area includes a 1,000-foot-
wide corridor that covers approximately 4,702 acres, or about 11% of the project 
area.  The evaluation of existing conditions and the potential for identifying suit-
able habitat restoration sites occurred within the focus area. 
 
The Buffalo River has been a vital part of the City of Buffalo and the western 
New York region.  Although its industrial role has changed greatly, the river is 
still a vital part of the evolving identity of the city.  Restoring ecological health 

The ERMP process for 
identifying, mapping, screening, 
conducting field assessments 
and selecting potential habitat 
restoration sites is summarized 
in Section 3. 
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and vitality to this waterway would help restore the city and region and allow a 
fuller expression of the potential of this Great Lakes community.  
 
The Plan 
This plan describes 26 site-specific restoration projects.  By identifying many lo-
cations in the watershed in need of improvement, it also can help guide decisions 
made within and near the focus area.  The plan presents stakeholders with the in-
formation they need to facilitate detailed planning, acquire funds, implement habi-
tat restoration, and, ultimately, contribute towards the delisting of habitat-related 
BUIs.  The plan also identifies some areas of relatively high ecological value, 
which need protection using tools such as environmentally sustainable land de-
velopment.  Future land use planning in the lower Buffalo River watershed can 
integrate the information provided in this plan to support balance for environ-
mental and community health with long-term economic vitality.  
 
1.4 Benefits of Ecological Restoration 
 
Ecological Benefits 
The ecological benefits of restoring natural form and function within impaired 
water resources and riparian systems are complex and numerous.  In general 
terms, however, measureable improvements of ecological processes and recovery 
of ecological resources can be achieved through restoration design.  Restoration 
design should strive to create habitat elements that provide biological and physi-
cal complexity appropriate to the place being considered for restoration, and cre-
ate/restore/enhance functionally similar conditions that would exist at healthy, 
relatively undisturbed ecosystems.   
 
Highly modified or impaired stream systems such as those of the project area re-
quire energy dissipation features designed to resist damaging stream flows and 
redirect flows away from problem areas.  Proper structural design of hydraulic 
features supports the regeneration of native plant communities that stabilize 
stream banks and floodplains as well as provide improved riparian habitats and 
wildlife travel corridors.  Restoration features in the projects proposed in this 
ERMP are designed to initiate ecological recovery and re-establish ecological re-
silience to stream and riparian habitat.   
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The projects also would restore stream chan-
nels and banks within a highly modified system 
to hydraulic forms that are stable and provide a 
variety of habitat elements typical of healthy 
stream ecosystems.  The ecological benefits 
associated with the selected projects are related 
to improving aquatic and terrestrial habitat, and 
specifically include:  
 
■ Stabilizing the soil and supporting complex biological communities and proc-

esses;  
 

■ Adding diverse aquatic and riparian habitats; 
 

■ Promoting natural food web structure and processes; 
 

■ Improving water and soil quality in support of the biotic community; 
 

■ Connecting dispersed and fragmented habitat areas and providing pathways 
for wildlife to move through the landscape; and 
 

■ Promoting stable chemical processes and nutrient cycles to maintain equilib-
rium and supply required elements to biota. 

 
Economic Benefits 
The Buffalo River has had a historic role in the 
development of the economy of the Buffalo 
region.  Improving the environmental quality 
of this resource would have a positive effect on 
the region by increasing economic activity, 
both directly and indirectly.  The restored, 
natural form and function of biotic resources provides a measureable level of re-
silience to environmental stressors which can be characterized as bio-integrity.   
 
In addition to possessing ecological values, healthy aquatic and riparian habitats 
can provide a variety of socio-economic values to communities such as: 
 
■ Public access and recreation (parkland, boating, swimming); 

 
■ Passive and active wildlife observation (fishing, bird watching); 

 
■ Environmental education; and 

 
■ Water quality (potable water supply). 
 

The projects proposed in this 
ERMP have been developed to 
improve ecological functions in 
biotic communities by restoring 
native vegetative communities 
and by stabilizing the physical 
environment in which they grow. 

Economic benefits of natural 
resource recovery are linked 
directly to ecological health and 
bio-integrity of aquatic, riparian, 
and terrestrial habitats. 
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Although public access, recreation, and environmental education are not included 
as specific project elements as proposed in this ERMP, many of the projects pre-
sent opportunities for these values to be incorporated into detailed project plans 
(see Photo 1.1-9). 
 
Implementation of the Buffalo River Ecological Master Plan and restoration of 
the ecological function of the Buffalo River would have the following benefits: 
 
■ Direct expenditure of funds in the regional economy:  Restoration activities 

would infuse an estimated $28.9 million into the regional economy, represent-
ing a positive short-term economic benefit. Materials and services would be 
purchased locally to complete ecological restoration projects included in this 
plan, with the result of increasing regional economic output.  The increase in 
restoration expenditures would have a multiplicative impact on jobs, wages, 
and regional industrial output.   

 
■ Erosion control and reduced sedimentation of the river:  Implementation 

of the ERMP would generate a positive economic benefit by reducing or 
avoiding future dredging costs.  The USACE should be contacted to determine 
who would perform analysis of the economic impacts. 

 

Photo 1.1-9 Restored water resources promotes public use 
 
■ Increased recreational use by residents:  Restoration activities would in-

clude environmental improvements that would contribute to sport fishing, bird 
watching, boating, and other active and passive recreational activities.  While 
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the improvements proposed in this ERMP may not by themselves generate a 
significant increase in recreational spending, the projects would help improve 
the overall attractiveness of the area.  As the Buffalo River is made more at-
tractive, local residents would be more likely to use the creeks and river for 
recreation.  Similarly, heightened awareness of local natural resources tends to 
increase community use which has an additive effect for improving the per-
ceptions and practice of stewardship.  

 
■ Increased property values along the Buffalo River corridor:  Improve-

ments in aesthetics, recreational resources, water quality, and flooding and 
erosion control would have a positive impact on property values. 

 
■ Aesthetic/quality of life improvements:  The improved environmental qual-

ity of the river would enhance the quality of life for local residents, knowing 
that the river habitat is cleaner and supports a greater variety and number of 
fish and wildlife species.  This effect would positively enhance community 
image. 

 
Compatibility of Ecological Restoration with Economic Development 
A basic premise of the ERMP is that it is possible to combine economic growth 
with environmental health and sustainability.  Through interaction with the busi-
ness and industrial development community and the City of Buffalo, the project 
team has been made well aware of the need for continued economic development 
in the project area, especially in the lower Buffalo River and AOC.  Industries and 
local government are planning projects that would re-use former industrial proper-
ties.  Some properties that are currently unused or under-utilized for economic 
purposes are slated for a variety of purposes such as expanded rail yards, biofuels 
processing and materials handling, and other industrial and commercial uses.  
Where stakeholders have identified such plans, restoration project plans have 
avoided proposing measures incompatible with future economic uses.  An exam-
ple is the proposed redevelopment of part of the Concrete Central Peninsula for 
railroad infrastructure, which is discussed in Section 4.2.5.2.  Other re-
development plans in the AOC are also being considered.   
 
Project sponsors should reach out to landowners and other industrial and business 
stakeholders in order to best accommodate both ecological restoration and eco-
nomic development. 
 
Compatibility of Ecological Restoration with Stormwater and 
Floodplain Management 
 
Pollution from stormwater and discharges from combined sewer overflows 
(CSOs) and sanitary sewer overflows (SSOs) contribute to the Buffalo River 
BUIs.  Stormwater outfall locations are identified by number on the figures for 
each project in Sections 4.2.1 through 4.2.26.  Potential project sponsors should 
contact the Buffalo Sewer Authority and/or NYSDEC to obtain location informa-
tion for CSOs and SSOs.  Stormwater outfalls discharge runoff from streets and 
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impervious urban spaces and do not discharge sanitary sewer waste.  Combined 
storm sewers and sanitary sewers receive both street runoff and domestic waste-
water.  CSOs discharge that combination of stormwater and domestic waste when 
the sewer capacity is exceeded during heavy storms. The resulting volume of 
rainwater and sanitary wastewater exceeds the system's capacity and sewage is 
forced to overflow into area streams and rivers through CSO outfalls.  SSOs 
discharge partially treated or untreated wastewater into surface waters when 
excess infiltration during wet weather causes sewer flows to exceed the capacity 
of the treatment system.  State and local governments are actively engaged in ef-
forts to reduce pollution from these sources in the Buffalo River watershed. 
 
The proposed projects may offer opportunities to reduce the pollution that enters 
the Buffalo River and its tributaries.  Project sponsors should investigate the po-
tential for incorporating stormwater management components into their proposals.  
The Western New York (WNY) Stormwater Coalition would be an important 
group to involve in developing funding proposals and planning future projects.  
The WNY Stormwater Coalition is currently engaged in a three-year project of 
mapping and evaluating the stormwater infrastructure for most of the ERMP 
study area.  More information about the WNY Stormwater Coalition, including a 
map of all outfalls in the ERMP area, is available at:  
http://www2.erie.gov/environment/index.php?q=western-new-york-stormwater-
coalition. 
 
The ERMP survey area represents aquatic habitat (In-Channel and Nearshore, 
Shoreline) and terrestrial/riparian habitat (Stream Bank and Upland to Inland).  
Just beyond and adjacent to the areas proposed for restoration are riparian and 
inland areas that include a variety of natural, industrial, and urban land features.  
Inland areas offer opportunities to attenuate volume and trap sediments and 
contaminants in surface runoff.  The hydrology, vegetation cover types, and land 
uses of those areas affect the capacity for regeneration of natural form and 
function on the ERMP sites.  Several of the proposed project sites identified in the 
ERMP have the potential to help manage stormwater quality.  For those sites that 
have or are near CSOs and SSOs, project sponsors should investigate the 
feasibility of accommodating discharges from CSOs and SSOs as part of their 
overall restoration plans.  The impacts on water quality from stormwater runoff 
and sewer overflows can, in some cases, be mitigated by designing capture areas 
such as created wetlands to capture stormwater and snowmelt before it enters the 
river or mixes with the sanitary sewer system.  Project sponsors should contact the 
Western New York Stormwater Coalition to discuss these concerns early in the 
project proposal stage:  http://www2.erie.gov/environment/index.php?q=western-
new-york-stormwater-coalition 
 
All new development and redevelopment within the watershed should incorporate 
green infrastructure concepts and techniques.  Green infrastructure can include 
measures such as: 
 
■ Preservation of undisturbed areas; 

http://www2.erie.gov/environment/index.php?q=western-new-york-stormwater-coalition�
http://www2.erie.gov/environment/index.php?q=western-new-york-stormwater-coalition�
http://www2.erie.gov/environment/index.php?q=western-new-york-stormwater-coalition�
http://www2.erie.gov/environment/index.php?q=western-new-york-stormwater-coalition�
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■ Preservation of buffers; 
 
■ Reduction of runoff from impervious surfaces by redirecting to rain gardens 

or storage tanks for later reuse; 
 
■ Reduction of clearing and grading; 
 
■ Open space design; and 
 
■ Rainwater reuse systems.  
 
Additional information can be found in NYSDEC’s 2010 Stormwater Manage-
ment Design Manual (http://www.dec.ny.gov/chemical/29072.html). 
 
The management of floodplains to reduce flood damages should also be con-
sidered with habitat restoration projects.  Undeveloped natural habitat areas 
within floodplains can allow flood flows to spread out, thereby reducing flood 
crest levels, slowing flows, and reducing their destructive force.  Managing 
floodplains for natural habitat instead of development also provides opportunities 
to improve water quality by allowing sediments and other pollutants to settle out.  
Additional information on how floodplain management and habitat restoration 
goals can be combined can be obtained from the Center for Watershed Protection 
at http://www.cwp.org/.  The USACE - Buffalo District should also be consulted.

http://www.dec.ny.gov/chemical/29072.html�
http://www.cwp.org/�


 

 
02:002987_IE09_02-B3185 2-1 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

  
 

2 Existing Conditions 

2.1 Surface Water and Water Quality 
The project area is located primarily within the Buffalo River watershed, a tribu-
tary to Lake Erie near the Niagara River.  A small portion of the northwest corner 
of the project area is located in the Niagara River watershed.  Both of these water-
sheds have been designated as Category I watersheds by the New York Unified 
Watershed Assessment Program.  Category I watersheds are those watersheds in 
need of restoration which do not currently meet or face imminent threat of not 
meeting clean water and other natural resources goals (NYSDEC 2011).  
 
Historically, many sources of pollution have been identified in the Buffalo River 
watershed, including industry, CSOs, SSOs, runoff from agriculture, and failing 
septic systems in the upper watershed, inactive hazardous waste sites, stormwater 
runoff from urban and upstream sources, and the re-suspension of historically 
contaminated sediments (Buffalo Niagara Riverkeeper 2005).  Declining industry 
in the Buffalo River AOC has resulted in fewer direct discharges from industry to 
the Buffalo River; as such, water quality in the river continues to show improve-
ment.  
 
Water quality classifications are assigned to all major waterbodies and most tribu-
taries in New York State (NYS) based on their ability to meet the standards of the 
NYS stream classification system.  Classifications for the Buffalo River and its 
three tributaries within the project area are summarized below, along with a brief 
synopsis of existing water quality: 
 
■ The Buffalo River, including the entire AOC, is currently listed as Class C.  

Class C waters are defined as supporting fish propagation and survival, with 
water quality that shall be suitable for primary and secondary contact recrea-
tion (E & E 2008).  The Buffalo River is listed on the NYS Priority Waterbod-
ies List as being impaired for fish consumption use.  Recreational uses are 
known to be stressed and aquatic life is suspected of being stressed.  Contami-
nated sediments from CSOs are listed as the source of these use impairments 
(NYSDEC 2003).  The Buffalo River is also listed on the NYS 303(d) List of 
Impaired Waters under Part 2b which defines waters that are impaired by fish 
consumption advisories.  PCB-contaminated sediments are listed as the pri-
mary source of contamination (NYSDEC 2010).  
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■ The majority of Cayuga Creek within the project area is classified as Class 
C; however, the upstream portion of the creek, from approximately 1.5 miles 
downstream of the fish barrier is classified as Class B.  Class B waters are 
suitable for primary and secondary contact recreation and fishing.  The lower 
Cayuga Creek system and its tributaries are listed on the NYS Priority Water-
bodies List as having minor impacts to aquatic life (suspected of being 
stressed) and fish consumption (possibly stressed).  The causes of the impair-
ments are nutrients, silt, and sediment from stream bank erosion, and urban 
runoff (NYSDEC 2003).  Cayuga Creek is not listed on the NYS Section 
303(d) List of Impaired Waters. 

 
■ Buffalo Creek is classified as Class B and is listed on the NYS Priority Wa-

tersheds List as having minor impacts to aquatic life (suspected of being 
stressed).  The cause of the impairment is listed as silt and sediment from 
stream bank erosion, urban runoff, and agriculture.  Buffalo Creek is not listed 
on the NYS Section 303(d) List of Impaired Waters. 

 
■ Cazenovia Creek is classified as Class C from its confluence with the Buffalo 

River to approximately 1.3 miles upstream.  From this point, the creek is clas-
sified as Class B.  Cazenovia creek is not listed on the NYS Priority Water-
bodies List or NYS Section 303(d) List of Impaired Waters.  

 
2.2 Wetlands 
Wetlands are some of the world’s most diverse ecosystems, providing food and 
habitat for fish and wildlife, as well as providing multiple values, ranging from 
water quality improvement to opportunities for educational and recreational ac-
tivities.  The United States Fish and Wildlife Service (USFWS) National Wetland 
Inventory (NWI) maps and NYSDEC) freshwater wetland maps were reviewed to 
describe the community types and acreages of wetlands present within the Buffalo 
River ERMP project area.  According to NWI data, there are 2,434 acres of wet-
lands within the Buffalo River ERMP project area.  Six wetland types (freshwater 
emergent wetland, freshwater forested/shrub wetland, freshwater pond, other, 
lake, and riverine) are found within the project area; more than half of the total 
wetland acreage is comprised of freshwater forested or shrub wetlands.  A total of 
12 NYS-designated, NYSDEC freshwater wetlands exist within the Buffalo River 
ERMP project area with a combined area of approximately 1,897 acres.  Within 
the 1,000-foot ERMP focus area within the larger project area, approximately 853 
acres of NWI and NYSDEC wetland exist.  
 
2.3 Floodplains 
Floodplains are typically low-lying areas adjacent to waterbodies that experience 
occasional or periodic flooding.  Floodplain areas are important as they dissipate 
excess flow, store floodwaters, and minimize potential damage farther down-
stream.  They also provide water quality benefits by reducing erosion and scour 
that can be caused by high flow velocities and by retaining silt and sediment car-
ried in the water.  Floodplains in urbanized areas, like those along the Buffalo 
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River, are typically disturbed and altered in ways that prevent them from provid-
ing natural flood attenuation. 
 
Federal Emergency Management Agency (FEMA) flood insurance mapping for 
the Buffalo River indicates that there are 4,667 acres of Flood Risk Zone1 located 
within the Buffalo River ERMP (FEMA 2010).  Concentrating on the 1,000-foot 
focus area for potential restoration within the Buffalo River ERMP project area, 
FEMA data indicate that there are 2,617 acres of Special Flood Hazard Area 
(SFHA)2 within the 1,000-foot focus area.  Of these 2,617 acres, approximately 
541 acres of SFHA exists along the 1,000-foot focus area along to the Buffalo 
River, 48 exist along the City Ship Canal, 754 acres are adjacent to Cayuga 
Creek, 455 acres exist along Buffalo Creek, and 819 acres of SFHA exist along 
Cazenovia Creek. 
 
2.4 Soils 
Soils within the Buffalo River ERMP project area are comprised of five primary 
types/complexes:  Urban Land, Niagara-Canandaigua-Cosad series, Odessa-
Schoharie-Rhinebeck series, Darien-Remsen-Angola series, and Blasdell-
Farnham-Alton Series.  The Natural Resource Conservation Service (NRCS) de-
fines Urban Land as nearly level and well drained to poorly drained soils and dis-
turbed soils on lowland plains.  This soil type dominates in the city of Buffalo.  
The Niagara-Canandaigua-Cosad series is defined as nearly level, deep, some-
what poorly drained to poorly drained, medium textured soils occurring on low-
land plains.  The Odessa-Schoharie-Rhinebeck series is defined as nearly level 
and gently sloping, deep, somewhat poorly drained to well drained, medium tex-
tured and moderately fine textured soils on lowland plains.  NRCS defines the 
Darien-Remsen-Angola series as nearly level and gently sloping, deep and mod-
erately deep, somewhat poorly drained soils, with medium texture and moderately 
fine texture, occurring on uplands underlain by alkaline shale bedrock.  The Blas-
dell-Farnham-Alton soil series are nearly level through sloping, deep, moderately 
well drained to somewhat excessively drained, medium textured soils occurring in 
valleys and on plains (USDA 1986).  Taken as a whole, these soils are moderately 
to highly erodible.  The majority of the soils summarized above have moderate 
shrink-swell potential, which indicates that damage to plant roots would not be 
severe or widespread.  The majority of the soils series listed above are classified 
by NRCS as having a good potential for habitat elements for grasses, herbaceous 
plants, and hardwood trees.  
 

                                                 
1  Flood Risk Zones within the Buffalo River ERMP project area include Zones A and AE which 

are both defined as areas subjected to inundation by the one-percent-annual chance flood event.  
2  Special Flood Hazard Area refers to the area where the National Flood Insurance Program’s 

floodplain management regulations must be enforced and the area where the mandatory pur-
chase of flood insurance applies.  
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2.5 Land Use and Land Cover 
 
Land Use 
The 1,000-foot focus area along the Buffalo River is comprised of nine land use 
categories, with vacant land (196 acres) and industrial (100 acres) making up the 
two greatest categories of land use.  Commercial (76 acres) and public services 
(72 acres) comprise the next greatest land use categories.  Wild, forested, and 
conservation lands comprise only approximately 30 acres of the focus area.  
 
The 1,000-foot focus area along Cayuga Creek is comprised of eight land use 
categories, with residential (326 acres) and vacant land (285 acres) making up the 
two greatest categories of land use.  Commercial (204 acres) and community ser-
vices (136 acres) comprise the next greatest land use categories.  Wild, forested, 
and conservation lands comprise less than 1 acre (0.04 acre) of the 1,000-foot fo-
cus area along Cayuga Creek. 
 
The 1,000-foot focus area along Buffalo Creek is comprised of nine land use 
categories.  Of those categories, residential (295 acres) and vacant land (162 
acres) make up the two greatest categories of land use.  Areas with no data (50 
acres) and public services (37 acres) comprise the next greatest land use catego-
ries.  There are no wild, forested, or conservation lands in the focus area. 
 
The 1,000-foot focus area along Cazenovia Creek is comprised of nine land-use 
categories, with residential (557 acres) and vacant land (208 acres) making up the 
two greatest categories of land use.  Community services (139 acres) and wild, 
forested, and conservation lands (113 acres) comprise the next greatest land use 
categories.  
 
Land Cover 
Eleven different land cover types have been identified in the project area, with 
developed land being the most abundant land cover type, comprising approxi-
mately 73% of the project area.  The 1,000-foot focus area along the Buffalo 
River is predominantly comprised of developed land (421 acres), open water (234 
acres), and developed open space (105 acres).  The 1,000-foot focus area along 
Cayuga Creek is predominantly comprised of developed lands (398 acres), woody 
wetlands (243 acres), and deciduous forests (196 acres).  The 1,000-foot focus 
area along Buffalo Creek is predominantly comprised of cultivated crops and pas-
ture/hay (216 acres), deciduous forests (166 acres), and developed lands (161 
acres).  The 1,000-foot focus area along Cazenovia Creek is predominantly com-
prised of deciduous forests (502 acres), developed lands (362 acres), and devel-
oped open space (191 acres). 
 
In addition to the land use and land cover categories discussed above, brown-
fields, areas where redevelopment or reuse may be complicated by the presence or 
potential presence of a hazardous substance, pollutant, or contaminate, also exist 
within the project area.  Ten NYSDEC Voluntary Cleanup locations were identi-
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fied within the greater project area, and 22 EPA-designated brownfields were 
identified within the project area (New York State GIS Clearing House 2011).  
 
2.6 Land Use Plans 
The project area is located within the boundaries of Erie County and is also par-
tially contained within the Towns of Cheektowaga, Lancaster, West Seneca, 
Elma, Aurora, and Orchard Park and within the cities of Buffalo and Lackawanna.  
There are multiple municipality-based planning documents, primarily in the form 
of comprehensive plans and master plans. At the county level, the Erie-Niagara 
Framework of Regional Growth report sets forth principles for the region’s 
growth, development and conservation, inclusive of encouragement of conserva-
tion and protection of the region’s most sensitive natural systems, which include 
rivers, creeks, streams, wetlands, and floodways (Erie and Niagara Counties 
2006). The Erie County Parks System Master Plan (Erie County 2002) provides a 
Waterfront Development Strategy that identifies places along significant water-
ways in the county, including the Buffalo River, that are currently under utilized.  
The Master Plan also focuses on preservation and enhancement of the environ-
mental along the Buffalo River, including improvements in both water quality and 
habitat restoration (Erie County 2002).  
 
At the local level, a number of comprehensive plans and their updates exist for the 
eight municipalities within the project area.  These plans all include goals which 
focus on the protection of environmental features, such as stream corridors, and 
preservation of natural resources and habitats.  The Town of Cheektowaga is cur-
rently updating the Comprehensive Plan, which will include a focus on improve-
ment of “significant stream corridors” (Town of Cheektowaga n.d.).  The Town of 
Lancaster has established a regional comprehensive plan with both the villages of 
Lancaster and Depew that seeks to protect creeks and streams and references 
stream restoration (Town of Lancaster 2000).  A goal in the Town of West Seneca 
Comprehensive Plan (2006) is to protect environmental features and open space, 
including major creeks and associated floodplains.  The Plan also provides sug-
gestions including the creation of a stream corridor/floodplain overlay and perma-
nent protection for some stream corridors.  The Town of West Seneca Municipal 
Open Space and Greenway Protection Report (Town of West Seneca 1999) out-
lines Special Focus Areas in the town which were chosen as exceptional opportu-
nities for protecting municipal open space and greenbelts and include creek corri-
dors and floodplains.  The towns of Aurora and Elma are included in a Regional 
Comprehensive Plan (Towns of Aurora, Elma, Holland and Wales and Village of 
East Aurora 2003).  This plan sets a regional goal to protect and preserve natural 
resources.  The Town of Orchard Park’s Comprehensive Plan Update (2007) has a 
goal to protect significant environmental resources, including the protection of 
wildlife habitats, wetlands, and stream corridors.  The City of Buffalo’s Compre-
hensive Plan strives to safeguard both the quality and quantity of Great Lakes wa-
ter and the health of the whole ecosystem.  Lastly, the City of Lackawanna’s 
Comprehensive Plan has goals and policies set for the future of the city including 
the protection of natural resources. 
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2.7 Fish Species 
A summary of fish habitat and available fish survey data for the Buffalo River and 
its tributaries is provided below: 
 
■ Buffalo River.  The river’s fish habitat is characterized by an over-widened, 

and over-deepened channel primarily caused by the maintenance of the federal 
navigational channel which has resulted in two distinctly different habitat 
types.  The federal navigational channel is maintained to just downstream of 
the confluence of Cazenovia Creek; upstream of this section, the river has a 
more natural bed and bank and a pool/riffle regime where it forks to form Buf-
falo and Cayuga creeks.  Fish surveys conducted in 2003 and 2004 included 
an analysis for deformities, eroded fins, lesions, and tumors (DELTs), the fre-
quency of occurrence of which are considered to be indicators of the health 
and condition of the fish community.  In minimally or non-impacted sites, 
these abnormalities occur infrequently or are absent altogether.  For the AOC 
as a whole, DELT scores averaged 37%, which is much higher than one 
would expect for a moderately impacted (2% to 5%) river or a river not im-
pacted (less than 2%; Irvine et al. 2005).  In addition to an assessment of 
DELTs, Irvine et al. (2005) used the Index of Biotic Integrity (IBI) to rate the 
health of the fish community at the 10 potential restoration sites they investi-
gated.  Based on the IBI, fish community was rated as poor to very poor at the 
10 sites sampled in 2003/2004 (Irvine et al. 2005).  An assessment of total 
species collected at each site indicated that diversity and abundance of juve-
nile and adult species were similar across all sampling locations in 2003/2004, 
ranging from 15 to 20 species per site (Irvine et al. 2005).  

 
■ Cayuga Creek.  Fish habitat in the creek is characterized by a natural stream 

channel up to the Como Park Lake Dam; the creek meanders and has a rif-
fle/run regime throughout this stretch and appears to the be the least manipu-
lated of the three Buffalo River tributaries.  Limited sampling data exists for 
Cayuga Creek; sampling data from 1993 which combines Cayuga Creek with 
Buffalo and Cazenovia Creeks indicates that 34 species of fish were found, 
ranging from brown bullhead (Ameiurus nebulosus), smallmouth bass (Mi-
cropterus dolomieu), stonecat (Noturus flavus), to white sucker (Catostomus 
commersoni).  
 

■ Buffalo Creek.  Fish habitat in the creek is characterized by a predominantly 
natural channel with a series of small low head dams.  The creek is dominated 
by a riffle/run regime from the mouth to Blossom Road falls.  No published 
fish surveys exist specifically for Buffalo creek.  As indicated above for Ca-
yuga Creek, 34 species of fish were found in a 1993 sampling effort, which 
combined Cayuga Creek, Buffalo Creek, and Cazenovia Creek.  

 
■ Cazenovia Creek.  Fish habitat in the creek is characterized by a predomi-

nantly natural channel above the Cazenovia Park Falls.  Below the falls to the 
confluence with the Buffalo River, much of the creek is straightened and lined 
by concrete and sheet pile which provides minimal fish habitat.  The channel 
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is more natural and meandering for the remainder all the way to the Northrup 
Road Falls.  Upstream of the park, the creek is dominated by a riffle/run re-
gime.  From Cazenovia Park to the mouth, the creek is predominantly a glide 
from the mouth to Blossom Road falls.  No published fish surveys exist spe-
cifically for Cazenovia Creek.  As indicated above for Cayuga and Buffalo 
Creeks 34 species of fish were found in a 1993 sampling effort, which com-
bined Cayuga Creek, Buffalo Creek, and Cazenovia Creek.  

 
2.8 Benthos 
The most recent published report available on benthos is the NYSDEC February 
2005 Niagara River-Lake Erie Basin Rotating Basin Studies (RIBS) Report for 
sampling which occurred during 2000 and 2001 (NYSDEC 2005).  This report 
included sampling results within the Buffalo River (at Ohio Street), Cayuga Creek 
(at Union Road), Buffalo Creek (Union Road), and Cazenovia Creek (Cazenovia 
Parkway).  The data included in this report indicate that the macroinvertebrate 
communities in the Buffalo River, Cayuga Creek, and Cazenovia Creek showed 
slightly impacted conditions.  The source of impacts in the Buffalo River is con-
sidered to be from municipal/industrial inputs, non-point source nutrient enrich-
ment and siltation for Cayuga Creek, and non-point source nutrient enrichment for 
Cazenovia Creek (NYSDEC 2005).  The macroinvertebrate data for Buffalo 
Creek indicated both non-impacted and slightly impacted conditions due to silta-
tion.  
 
In addition to the RIBS data, Irvine et al. (2005) surveyed the benthic community 
near the shoreline at 10 potential habitat restoration sites and six mid-channel lo-
cations within the Buffalo River AOC.  The findings of their survey indicate that 
the Buffalo River AOC continues to be dominated by a low diversity benthic 
community that is broadly tolerant of pollution and environmental degradation. 
 
2.9 Wildlife 
Wildlife in the project area includes a variety of birds, mammals, and aquatic spe-
cies.  Bird studies within the project area conducted by NYSDEC in 1991 
(NYSDEC 1993) and the Buffalo Ornithological Society (BOS) in 2005-2006 
(Morris and Hamilton 2007) provide much of the data on bird species.  NYSDEC 
data indicate that 35 bird species were detected between the junction of the Buf-
falo River with Cazenovia Creek and the first impassable barrier (NYSDEC 
1993).  The BOS Survey reported 77 species in 2005 and 73 in 2006 for a total of 
83 bird species (Morris and Hamilton 2007).  Both studies indicate a wide variety 
of habitat types present as shown by the diverse assemblages of birds, ranging 
from open water species to forest interior species and grassland species.  
 
The most current data regarding mammals within the project area comes from a 
survey that focused on the Buffalo River AOC and upstream tributaries (Cazeno-
via, Buffalo, and Cayuga creeks).  This report detected 12 species, the majority of 
which were adapted to urban areas, such as eastern chipmunk, grey squirrel, and 
woodchuck (NYSDEC 1993).  The NYSDEC survey also indicated the presence 
of two amphibian (leopard frog and spring peeper) and two reptile (painted turtle 
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and common garter snake) species, suggesting a low diversity of these species 
(NYSDEC 1993).  Several other amphibian and reptile species would also be ex-
pected to be found in the project area, including the green frog, bull frog, and 
common snapping turtle.  
 
2.10 Invasive Species 
Invasive species is a term used to describe non-native plant and wildlife species 
that can harm the environment or human health.  Invasive species are commonly 
associated with a degraded ecological condition because invasive species tend to 
exploit niches in ecosystems, while frequently lacking natural predation.  This 
process often results in severe population growth among invasives, subsequently 
reducing biodiversity among native wildlife.  There are numerous invasive spe-
cies inhabiting the landscape of the Buffalo River AOC and larger watershed.  
Common aquatic invasive wildlife species include round goby (Neogobius 
melanostomus), carp (Hypophthalmichthys spp.), and zebra mussels (Dreissena 
polymorpha).  Common aquatic invasive plant species include Eurasian watermil-
foil (Myriophyllum spicatum), water chestnut (Trapa natans), and European frog-
bit (Hydrocharis morsus-ranae).  Invasive terrestrial plant species include com-
mon reed (Phragmites australis), Japanese knotweed (Polygonum cuspidatum), 
and Tree of Heaven (Ailanthus altissima).  Invasive species can be a problem for 
habitat restoration, especially in areas where such species are currently severely 
degrading locations along the Buffalo River both ecologically and in terms of aes-
thetics and recreation.  
 
2.11 Threatened and Endangered Species 
Federally listed threatened and endangered (T&E) plant and animal species are 
protected by the Endangered Species Act of 1973, which is administered by 
USFWS.  State-listed T&E plant and animal species are protected by the New 
York State Environmental Conservation Law, Article 9, and Article 11, which are 
administered by NYSDEC.  In reviewing the reports and investigations that have 
been completed within the Buffalo River AOC, no statements, or observations of 
threatened or endangered species were found.  A review of the Federally Listed 
Endangered and Threatened Species and Candidate Species in New York indi-
cated that no federally listed endangered or threatened species or candidate spe-
cies are known to occur in Erie County (USFWS Northeast 2011).  NYSDEC in-
dicated that there are 13 historic locations of state-listed plant species and two lo-
cations of state-listed insect species within the Buffalo River AOC and that these 
are likely historic locations only, since these species may no longer occur in the 
AOC (NYSDEC 2008).  Correspondence from the New York State Natural Heri-
tage Program (NHP) identified 15 rare species which are known to currently per-
sist in the project area, including four birds, one species of crawfish, five species 
of fish, and five species freshwater mussels.  Five of these rare species are state-
listed threatened or endangered; none of these species are federally listed. 
 
2.12 Cultural Resources 
The Buffalo ERMP project area covers an area that was a part of what is known 
historically as the Niagara Frontier, a land rich in cultural traditions and history, 
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which dates back to the Paleo-Indian Period (10500-8000 B.C.).  Present day Na-
tive Americans, including, but not limited to, the Seneca Nation of New York, the 
Tonawanda Band of Seneca Indians of New York and the Tuscarora Nation of 
New York, have an ongoing and dynamic relationship with the Buffalo River and 
surrounding areas.   
 
While the Buffalo Creek reservation was intact, what is now the project area was 
a center of Haudenosaunee culture and important structures and activities oc-
curred throughout.  Although most of the tribes’ cultural history, as documented, 
makes it difficult to pinpoint places on a map, a particularly important site was the 
Seneca Council House, which was located north of the present day intersection of 
Archer and Littell avenues.  That location is just across the Buffalo River from the 
Seneca Bluffs restoration site.  In a September 2010 meeting, representatives of 
the Tonawanda Band of Senecas and the Tuscarora Nation shared their concerns 
and interests with the project team.  They explained that native people view the 
river and its natural resources as gifts for humans to use, whereas non-native peo-
ple view the restoration process as a way of preserving everything that is natural.  
Native Americans would say that identifying the main goals of restoration is easy:  
we should have fish that we can eat and water we can drink. 
 
A review of NYS archaeological and architectural site files at the New York State 
Office of Parks, Recreation, and Historic Preservation (OPRHP) was not con-
ducted due to the broad scale of the project and the extensive geography of the 
project area.  Many hundreds of archaeological sites and architectural resources 
are known in the Niagara Frontier and almost entire surface of the Buffalo River 
Ecological Restoration Master Plan project area is flagged as archeologically sen-
sitive by the SPHINX GIS (OPRHP) system.  These sites may include Paleo In-
dian stray finds, Archaic period camps, historic farmsteads, and industrial ar-
chaeological sites.  
 
2.13 Socioeconomics 
The project area is located within Erie County, the towns of Cheektowaga, Lan-
caster, West Seneca, Elma, Aurora, and Orchard Park and the cities of Buffalo 
and Lackawanna.  This area of western New York is part of the larger Niagara-
Buffalo Metropolitan Statistical Area (MSA).  In 2000, the Niagara-Buffalo MSA 
had a total population of 1,170,111 and a population density of 746.6 people per 
square mile of land area.  The 2010 U.S. Census data indicate that as of July 1, 
2008, Erie County was estimated to have a population of 909,845 and the eight 
towns and cities comprising the remainder of the MSA had a combined popula-
tion of 513,737(U.S. Census 2010).  
 
In 2000, the Niagara-Buffalo MSA had a median household income of $38,488.  
The MSA supported 511,583 housing units and had a housing density of 623.4 
units per square mile of land area.  The median housing value for all owner-
occupied housing units in 2000 was $86,900 in the Niagara-Buffalo MSA.  Erie 
County had a median household income of $38,657.  Erie County supported 
415,868 housing units and had a housing density of 398.3 units per square mile of 
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land area (U.S. Census 2000).  The median housing value for all owner-occupied 
housing units in Erie County was $88,200, slightly above the Niagara-Buffalo 
MSA.  In 2000, median household income for the eight towns and cities compris-
ing the remainder of the MSA ranged from $24,536 (City of Buffalo) to $59,762 
(Town of Orchard Park).  Housing densities ranged from 124.50 units per square 
acre of land area (Town of Elma) to 3,584.40 units per square acre of land area 
(City of Buffalo), and the median housing value for all owner-occupied housing 
units ranged from $138,100 (Town of Orchard Park) to $58,800 (City of Buffalo; 
U.S. Census 2000).  In Erie County and the city of Buffalo, the majority of em-
ployment is associated with education, health, social services, and manufacturing, 
followed by retail trade (E & E 2008). 
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3 The ERMP Development Process 

3.1 Integration of Existing Information 
The project team reviewed over 70 sources that 
provide information on the ERMP process and 
data and information on the project area.  The 
Bibliography (Section 6) provides a partial list-
ing of the sources utilized.  Mapping and in-
formation was reviewed on wetlands and wa-
terbodies; surface water classification; water 
quality; water body impairments, such as com-
bined sewer overflows, stormwater outfalls, and sanitary sewer overflows; flood 
control programs; floodplains; soils; land use planning; historic and cultural over-
view; land use; and fish and wildlife species and habitats. 
 
The project team also solicited input from stakeholders to obtain data and infor-
mation pertinent to habitat restoration in the project areas.  Stakeholder input in-
cluded identified actions planned or taken by federal, state and local agencies, 
non-profit groups, and private entities to address habitat restoration needs and 
economic development concerns. 
 
3.2 Stakeholder Consultation 
The Buffalo River ERMP is essentially a tool 
developed with stakeholders, for stakeholders, 
that may be used to plan, design, and obtain 
resources to implement habitat restoration ef-
forts.  As such, project stakeholders have 
helped to shape the ERMP vision into reality.  
Development of this document has been 
funded by the GLNPO and has been a collabo-
rative effort between regional stakeholders (in-
cluding businesses, organizations, agencies, 
municipalities and residents), GLNPO, and 
E & E.  The Tonawanda Band of Senecas and representatives from Tuscarora En-
vironment Program were also consulted during the development of the ERMP.  
 
At the start of the project, the project team developed a preliminary stakeholder 
list comprising groups, such as local, state, and federal agencies and interest 
groups.  The team contacted key stakeholders to obtain additional stakeholder 

The project team reviewed 
information from a variety of 
resources regarding the physical, 
ecological, and environmental 
conditions within the ERMP 
project area. 

Local representatives and 
residents provided invaluable 
input on:   
■ potential restoration oppor-

tunities and constraints 
within the lower Buffalo River 
watershed; 

■ restoration priorities; and 
■ restoration sites and pro-

jects. 
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names, and met representatives from the Buffalo Niagara Riverkeeper and the 
NYSDEC, to support the development of a regional stakeholder directory.  Fol-
lowing these meetings, the broad list was refined to approximately 100 stake-
holders who were thought to be the most likely to be actively involved and inter-
ested in contributing to the ERMP process.  Specific coordination early in the pro-
ject included telephone calls to stakeholders to inform them of the project kickoff 
meeting, followed by an invitational mailing.  Additionally, a project-specific 
Web site with a “list serv” feature was established to support the dissemination of 
project news and accomplishments, and to provide a vehicle for posting docu-
ments.  A list serv was developed and an invitational mailing was distributed to 
stakeholders via email.  The stakeholder list and list serv were updated over the 
course of the project.  
 
Appendix C lists project stakeholders.  Table C-1 lists the stakeholders that at-
tended each meeting held by the Project Staff. 
 
Initial Stakeholder Consultation Meeting 
A project "kickoff" meeting took place on June 24, 2010, to introduce the project 
and solicit input on restoration opportunities and challenges.  Prior to the meeting, 
the project team developed a PowerPoint presentation, draft mapping, and a pre-
liminary list of references.  Large display boards were developed to describe pro-
ject goals and schedule, define the project area, and share Web site information.  
The team also designed a large group exercise to engage meeting participants and 
record their ideas and concerns.  
 
The meeting was held at the Millennium Hotel 
in Cheektowaga, New York, a location that is 
central and accessible to many project stake-
holders.  The meeting was attended by ap-
proximately 30 stakeholders representing a 
wide range of regional interests.  The project 
Team opened the meeting with a 45-minute 
presentation with a question and answer period.  
The presentation described the project goals 
and draft mission statement, schedule, and 
study area.  Additionally, the presentation in-
cluded an overview of project activities completed to date (desktop review and 
references), and remaining work (additional desktop review, field assessments 
and evaluations of restoration areas).  Following the presentation, the 30 partici-
pants were asked to break into smaller, facilitated discussion groups.  Each group 
selected a note-taker and a spokesperson.   
 
Stakeholders spent 15 minutes working individually to answer the following ques-
tions: 
 
1. How would you revise the draft mission statement? 
 

Through active participation in 
the initial stakeholder 
consultation meeting, 
stakeholders aided in refining the 
ERMP mission statement, 
identified opportunities and 
challenges related to ecological 
restoration within the project 
area, and provided locations of 
potential restoration sites on 
maps. 
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2. Keeping in mind the project goals, please list two examples of what you con-
sider to be the most promising opportunities/biggest constraints for restoration 
of the Buffalo River and its primary tributaries. 

 
3. Using your local knowledge, which site(s), species or habitat(s) should be 

considered during development of the ERMP? 
 
4. Should we add any studies or references to our preliminary list of project ref-

erences? 
 
5. Are there any stakeholder groups/individuals not at this meeting who should 

be added to our outreach list? 
 
Upon completing the questionnaire, stake-
holders spent an hour discussing their re-
sponses, documenting key points, and provid-
ing feedback.  Stakeholders also reviewed 
oversize maps of the proposed focus area and 
candidate restoration sites that had been previ-
ously identified, and provided additional sites 
for consideration. 
 
Opportunities and Constraints.  Stakeholder feedback was grouped into the fol-
lowing main categories: 
 
■ Habitat Restoration/Protection/Enhancement 
■ Education/Awareness 
■ Human Use/Future Enjoyment 
■ Stakeholder Collaboration 
■ Pollution Control 
■ Precedent for other AOCs 
■ Funding 
■ Outside Influences/Future Threats 
■ Project Support/Landowner Consent 
 
Table 3-1 shows specific opportunities and constraints discussed by stakeholders. 
 

Table 3-1 Stakeholder Meeting No. 1 Summary:  Opportunities and Constraints, by 
Category 

Opportunities 
Habitat Restoration/Protection/ Enhancement 
Could increase extent of forest and herbaceous riparian buffers along entire corridor 
Softening of hard armoring in the lower river 
Protection may be more important than restoration 
Re-establish traditional species in the corridor, such as American basswood 
Preservation opportunities abound along Cayuga, Buffalo, and Cazenovia creeks.  Much non-
active farmland remains, mostly under private ownership 

During the initial stakeholder 
consultation meeting, meeting 
participants reviewed aerial 
mapping of the ERMP focus area 
and identified 13 additional sites 
for consideration as possible 
habitat restoration projects. 
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Table 3-1 Stakeholder Meeting No. 1 Summary:  Opportunities and Constraints, by 
Category 

Reduction in heavy industry adjacent to the river 
Identify high priority segments in ERMP both private and public 
Combine green development with habitat 
Education/Awareness 
Teach stewards to protect and restore this asset in order to minimize the future need for main-
tenance 
The opportunity exists to conduct tree and bird inventories in the town of West Seneca 
The opportunity exists to conduct environmental education programs for adults and children 
There is an opportunity to increase community interest to use Buffalo River as an ecological 
asset and destination 
Human Use/Future Enjoyment 
We need to think about future generations 
There is an opportunity for improved boating program(s) “on the water,” especially if tied to 
history of watershed and cultural uses  
Potential for reuse of historic grain elevators 
Stakeholder Collaboration 
Stakeholder collaboration is needed for environmentally responsible and balanced redevel-
opment 
There is a collective need to review and update local land use, comprehensive plans, and zon-
ing regulations to confirm that planning and development are environmentally sensitive, cul-
turally and historically informed 
Need to recognize the native people’s historical connection to the land  
There is an opportunity to incorporate cultural values and recreate a Seneca cultural presence 
(Council House restoration) 
Expanded focus areas will require a high level of input and support from municipality offi-
cials to be effective and successful  
There is good synergy through number of stakeholders working together (angling commu-
nity, city groups, government agencies)  
Pollution Control 
People eat the fish that they catch; there is an opportunity and a need to control pollution 
There is a reduction in heavy industry adjacent to the river, making restoration more feasible 
Establish Precedent for Other AOCs 
Biggest opportunity for significant improvements is within the AOC 
Do a really good job of identifying what is really out there already 
All agreed it was great to see focus expanded beyond the AOC 
Need to consider watershed, not just AOC (e.g., bacteria from CSOs/other sources is an up-
stream issue too) 
Funding 
Funding IS available! 
Align specific projects with funding sources and provide preliminary design 
Good opportunity to get funding for projects outside the “AOC Spotlight” 
Constraints 
Outside Influences/Future Threats 
Success will depend on “ownership” moving forward; and future maintenance/monitoring 
Home rule can pose challenges to development, restoration, and a comprehensive vision 
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Table 3-1 Stakeholder Meeting No. 1 Summary:  Opportunities and Constraints, by 
Category 

Currently there are limited opportunities for people to physically access or connect with this 
resource 
Education/Awareness 
If source problems are not truly addressed, sustainability of restoration and enhancement ef-
forts will be difficult 
Individual projects should be looked at in conjunction with one another, not just in isolation  
Project Support/Landowner Consent 
Need fund for land acquisition and willing and informed stewards 
Property ownership and fragmentation 
Remaining creek corridors (undeveloped land) are under severe development pressures aided 
by our (Town of West Seneca’s) weak zoning laws 
Land owner engagement and approval 
Need to get local officials and planners on-board 
Stakeholder Collaboration 
Stakeholders need to be more informed about how to manage riparian areas successfully 
Currently there appears to be poor and uncoordinated land use vision and regulation 
Revision of current zoning codes and practices is difficult as change seems to be driven by 
political and social considerations 
May be challenging to engage municipal support for approval of projects 
Difficult to coordinate planning efforts 
Habitat/Restoration/Protection  
No guidelines for habitat development 
Invasive species 
Unresolved storm sewer and contaminated sediment 
CSOs and SSOs (West Seneca consent decrease) 
More constraints in the river as opposed to upstream 
Remediation that needs to occur prior to habitat projects 
Much, but not all, of the creek corridors in the town of West Seneca have been developed, 
resulting in impaired water quality in the West Seneca Creek system 
Aging infrastructure – overburdened sewer system; results in CSOs and SSOs.  West Seneca 
Sewer District No. 13 is currently under a Consent Order for NYSDEC 
CSO/septic bacteria create low dissolved oxygen; additively create impaired water quality 
and aquatic system 
Defined goals are too limiting and need to extend beyond habitat and water quality BUIs to 
include improvements in public access to waterways 
CSOs will continue to affect water quality until an effective Buffalo Sewer Authority – Long-
Term Control Plan is actively in place 
Funding 
Need fund for land acquisition and willing and informed steward 
Not habitat friendly land use and funding opportunities 
Diminished Tax Base – the Town of West Seneca does not have the resources to deal with 
these problems 
Time 
Funding for implementation 
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Table 3-1 Stakeholder Meeting No. 1 Summary:  Opportunities and Constraints, by 
Category 

Securing funds.  The GLRI has funding but current state budget crisis may affect local and 
state funding 

 
The comments on opportunities included observations that there are substantial 
opportunities to restore ecological resources such as riparian forests and those op-
portunities exist along the tributaries of the Buffalo River as well as in the AOC.  
There is a need for continued collaboration among groups and especially by gov-
ernment officials.  Educational opportunities were noted, both to use the River 
and Creeks as educational resources and also to educate citizens and officials 
about the need to properly manage the resource. 
 
On the constraints side of the equation, stakeholders noted several issues that 
must be dealt with.  The need for government officials and agencies as well as 
private landowners to be educated about managing the resource and to support 
restoration activities.  Local planning and zoning were identified as having a role 
in protecting and improving the resource.  Other constraints identified were the 
numerous CSOs and SSOs, pressure for development of land in the focus area, the 
shortage of financial resources at the local level, and the lack of access to the wa-
ter by the public. 
 
Following the meeting, the project team reviewed stakeholder feedback on oppor-
tunities and constraints, candidate restoration sites, revisions to the mission state-
ment, and questionnaire responses.  The project team revised the mission state-
ment and solicited input from stakeholders via list serv.  Using stakeholder feed-
back from the June meeting and email responses, the mission statement was re-
vised to: 
 

To identify, prioritize, and facilitate opportunities to restore, pro-
tect and enhance habitat within the Buffalo River Habitat Corridor 
and its tributaries for a healthy and sustainable ecosystem that will 
benefit habitat, wildlife, corridor communities, and future genera-
tions. 
 

Small Group Stakeholder Meetings (Summer/Fall 2010) 
As a follow-up to the initial meeting with stakeholders, small group meetings 
were convened with a variety of groups to gain additional input from a broader 
spectrum of regional stakeholders.  Information gained was used to identify addi-
tional candidate restoration sites and to further understand how various groups 
thought about habitat restoration planning within the focus area.  Meetings were 
held with representatives from local municipalities, Native American Nations, 
local interest groups, and business owners with vested interests in the restoration 
and development along the Buffalo River.  Specifically, meetings were held with 
the following groups:  
 
■ Tonawanda Band of Senecas; 
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■ Tuscarora Environment Program; 
■ Town of Cheektowaga;  
■ Town of West Seneca; 
■ Town of Lancaster; 
■ Erie County Department of Environment and Planning; 
■ City of Buffalo; 
■ Buffalo Urban Development Corporation;  
■ Buffalo Green Energy Corridor; and  
■ Local businesses adjacent to the Buffalo River. 
 
In many of the meetings, stakeholders asked how sites would be prioritized and 
how the project boundary was established.  Some participants noted that an argu-
ment could be made for large-scale restoration of the whole watershed, rather than 
focusing on smaller sites, considering that there are larger issues that need to be 
addressed (e.g., CSOs, SSOs, and associated water quality issues).  At each meet-
ing, participants helped to identify local priorities, planned development and res-
toration needs.  They recommended specific sites and helped to provide further 
information about developable projects.  
 
Key Points Obtained from Small Group Meetings with Stakeholders 

 
■ Restoration projects identified in the ERMP should foster connections be-

tween the community and the river resources; 
 

■ Potential restoration sites should be ranked based on their geographic location; 
 

■ Identified restoration projects not included in the full project descriptions 
should still be listed or shown in the ERMP; and 
 

■ Identified restoration projects should be compatible with ongoing or planned 
development projects. 

 
Comments Received on Draft ERMP and Final Stakeholder Meeting 
(May 2011) 
The Draft ERMP was made available to stakeholders on the Project Website on 
April 13, 2011.  At that time, stakeholders were notified by listserv email mes-
sages of the availability of the document and were invited to comment on it.  
Stakeholders were also invited to a meeting held on May 9, 2011, to discuss and 
comment on the Draft ERMP.  Stakeholders were allowed several days after the 
meeting to provide any additional comments.  Comments received on the Draft 
ERMP included: 
 
■ Discuss how ecological restoration projects might help municipalities address 

stormwater and floodplain management concerns, including the use of “green 
infrastructure” techniques; 
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■ Discuss how ecological restoration projects would be linked with delisting 
BUIs; 

 
■ Address the limited resources available to potential project sponsors to de-

velop proposals and manage projects; 
 
■ Discuss the need for project sponsors to plan for the long-term maintenance 

costs required to keep restoration projects functioning as intended; 
 
■ Discuss how habitat restoration can be compatible with retaining active agri-

cultural land use within their boundaries.   
 
■ Discuss how potential project sponsors can obtain the support of landowners 

and the local governments for implementing projects. 
 
The Final ERMP addresses these comments in appropriate sections of the docu-
ment. 
 
3.3 Identification of Reference Areas 
When planning and implementing ecological restoration, it is common practice to 
identify what are termed reference areas or reference sites. Generally, a reference 
site contains relatively undisturbed habitat of the type desired by a particular habi-
tat restoration project.  The types of biotic communities found at the reference 
sites are those targeted for establishment at the restoration site.  The reference site 
may provide physical, chemical, and/or biological data that can be compared to 
the restoration site to evaluate restoration success. 
 
According to the Society for Ecological Restoration (SER), “A reference ecosys-
tem or reference serves as a model for planning a restoration project, and later for 
its evaluation.  In its simplest form, the reference is an actual site, its written de-
scription, or both.”  Because natural systems can develop in multiple directions 
given the many variables that can impact development of restored areas, SER 
goes on to say that: 
 

“… a simple reference inadequately expresses the constellation of 
potential states and the historic range of variation expressed by the 
restored ecosystem.  Therefore, a reference is best assembled from 
multiple reference sites and, if necessary, other sources. This com-
posite description gives a more realistic basis for restoration plan-
ning. 
 
Sources of information that can be used in describing the reference 
include: 
 
■ ecological descriptions, species lists and maps of the project 

site prior to damage; 
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■ historical and recent aerial and ground-level photographs; 
 

■ remnants of the site to be restored, indicating previous physical 
conditions and biota; 
 

■ ecological descriptions and species lists of similar intact eco-
systems; 
 

■ herbarium and museum specimens; 
 
■ historical accounts and oral histories by persons familiar with 

the project site prior to damage.” 
 
In the case of the Buffalo River, its tributaries, and similar streams in the eastern 
Lake Erie region, there are very few, if any, intact stream ecosystems to be found.  
Drastically modified channels, stream banks, riparian areas, floodplains, and 
vegetative communities are the norm and, therefore, often times act as the present 
day reference.  Flood control projects and development in riparian areas have al-
tered reaches using combinations of bank armoring and channel alteration in the 
form of sheet piling, riprap revetments, berms, channelization (straightening), 
grade control structures -- to name a few.  Floodplain and off-channel wetland 
complexes have been modified and/or disconnected from main channels and 
tributaries, thereby increasing flow and velocity.   
 
There are, however, some areas that demonstrate hydraulic and ecological func-
tion and have helped to define restoration features within the watershed.  Existing 
conditions associated with soils, hydrology, and spatial or land use constraints 
often dictate restoration or enhancement options.  For example, compared to ac-
tive industrial sites, some vacant or agricultural parcels can be more attractive 
candidates because of size, native soil and potential to restore preexisting hydrol-
ogy.  Existing conditions will determine options and potential for success in re-
generation of habitat form and function.   
 
Rather than develop a process for identifying more or less undisturbed reference 
sites outside of the project area, the field assessment effort was used to identify 
features within the lower Buffalo River watershed that exhibited some degree of 
intact ecological function and habitat values that could be mimicked through the 
design and implementation of restoration projects.  There are some areas that con-
tain hydraulic or habitat features within the focus area that provide ecological and 
environmental services, even within the built and vastly modified landscape.  Ex-
amples of such areas include: 
 
■ Water willow – gravel bar complexes located in Cazenovia Creek where the 

stream flows through Cazenovia Park, and in upper reaches near Ridge Road; 
 

■ Rock riffle complex in Cazenovia Park; 
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■ Rock riffle complex Cayuga Creek at LA-7 Wetland site in Cheektowaga; 
 

■ Lower terrace above stream bank acting as floodplain along Buffalo Creek in 
West Seneca behind compost facility; 
 

■ Active backwater channel and lower terrace floodplain between the riverine 
island along left descending bank upstream end of Seneca Bluffs site; 
 

■ Active lower terrace upstream of natural bluff feature along LDB at Seneca 
Bluffs; 
 

■ Point Bar formation below natural bluff feature at Seneca Bluffs that is ag-
grading and supporting shrub vegetation providing roughness and sediment 
capture; and 
 

■ Expansive floodplain along LDB at West Seneca Developmental Center site 
despite bank failure. 

 
If a reference system or reference reach is linked to restoration goals and objec-
tives, designers have to answer the question: “What are the restoration targets or 
what is the desired future condition or habitat type?”  Consequently, project spon-
sors can use these locations to support the design of in-channel/nearshore, shore-
line, and inland and upland features.  Additionally, native vegetation communities 
may be designed and regenerated successfully on sites with appropriate “refer-
ence” soils and hydrology.   
 
3.4 Identification and Evaluation of Restoration Sites  
As indicated in Section 1, a number of reports and studies have been completed 
that identify locations or broader areas that could be considered to be suitable 
candidates for ecological restoration.  The review of those reports resulted in a list 
of 60 candidate sites that ranged in location from Lake Erie to the upper extent of 
the project area (see Figure 3-1).  Through active participation at the first stake-
holder consultation meeting, stakeholders mapped 13 additional candidate sites, 
creating a total of 73 sites for consideration in the ERMP process (see Figure 3-2).   
 
In order to direct efforts to the sites with the greatest need for restoration and like-
lihood of making substantial contributions upon being restored, the project team 
developed a site screening process that incorporated successive levels of data and 
evaluation.  Those sites initially identified as candidates but subsequently not in-
cluded in the ERMP for conceptual project development may still be viable for 
ecological restoration or other development, such as river access.  For the pur-
poses of this ERMP, they were determined to have limitations related to the over-
all need for habitat restoration, potential impact on BUI delisting, feasibility of 
implementation, or a combination of those factors.  A complete list of the 73 can-
didate sites identified through researching published reports and stakeholder input 
is presented in Appendix D (see Table D-1), along with a map (see Figure D-1) 
showing their approximate locations. 
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. 
First, all candidate sites were screened based upon whether they fell within the 
1,000-foot wide focus area (as described in Section 1.3).  It was determined that 
those sites not in the focus area exhibited less direct connection to the river and 
creeks and, therefore, moderately reduced influence on riverine water quality and 
habitat function.  Next, those sites that are known to require remediation of con-
taminants were taken off the candidate list since remediation activities would be 
required prior to ecological restoration.  In those cases, restoration planning, de-
sign, and implementation may become part of the remedial process.   
 
Sites that were not selected for further consideration for restoration planning were 
already part of existing projects or are planned to be restored in the near future 
under other projects.  The screening was accomplished with use of GIS data and 
maps, on-line mapping tools, and aerial images, supplemented with personal 
knowledge of several of the sites.  This stage of evaluation produced a list of 48 
sites. 
 
A second level of screening was conducted to determine which of the 48 sites ap-
peared to exhibit enough restoration potential to warrant detailed assessment in 
the field.  Sites were evaluated based on criteria including: 
 
■ Compatibility with restoration of existing land use; 
■ Connection to adjacent areas of quality habitat; 
■ Size (less than 1 acre was less desirable); 
■ Floodplain area present in addition to shoreline; and 
■ Presence of wetland or hydric soil. 

 
Sites that scored well against these criteria were selected for evaluation in the 
field.  This second round of evaluation resulted in 37 sites, some of which in-
cluded long reaches of creek and associated upland areas. 
 
Field assessments were completed across the 37 sites in October and November 
2010.  Eleven sites were determined in the field to be less suitable candidates for 
developing conceptual habitat restoration plans within the ERMP.  Generally, the 
reasoning supporting not developing full project descriptions for those 11 sites 
was related to a combination of site characteristics or conditions, such as: 
 
■ Lack of suitable area for restoration due to existing infrastructure; 

 
■ Incompatible land uses; 

 
■ Historic land uses (such as municipal landfills) combined with straightened 

river channel and high steep stream banks (> about 10 feet) that would addi-
tively require complex engineering and therefore potentially much higher 
costs than other sites; and 
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■ Perceived lack of ecological benefits and function uplift compared to other 
sites assessed in the field. 

 
Summary 
Stakeholder input was solicited and received throughout development of this draft 
ERMP.  As a result of ongoing and regular stakeholder outreach, the project team 
was able to expand a list of 60 candidate restoration sites (obtained from desktop 
review of existing documents) to 73 potential sites for broad evaluation and as-
sessment.  Based on subsequent development of evaluation criteria, the list of 
sites was refined to 37 sites that were evaluated in the field.  A final list of 26 de-
velopment sites was developed that considers stakeholder input, the project goals 
and objectives, and which sites present the greatest need and best opportunities 
from an ecological standpoint for restoration and contributing to the delisting of 
habitat-related BUIs. 



BuffaloBuffalo

West SenecaWest Seneca

CheektowagaCheektowaga

LackawannaLackawanna

90

190

354

400

130

277

240

16

952

187

266 33

384

78

16

© Ecology & Environment,  Inc . GIS Departm ent    Project #
LL:\Buffalo\BuffaloRiver\ER MP\Maps \MXD\Final_report \Projec t_Location_sites.m xd 4/06/2011
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27. Como Lake Park
28. Foot of Katherine Street
29. Buffalo Sewer Authority Pumping Station
30. Erie Canal Harbor Site
31. Former USCG Station Property
32. Dead Mans Creek aka Ohio Street Canal
33. Ohio Street Park
34. Great Lakes Paper Fiber
35. Bison City Rod and Gun Club
36. Riverbend aka Steelfields aka Republic Steel
37. Head of City Ship Canal
38. Buffalo Color Area D
39. Toe of Kelly Island
40. Riverfest Park
41. Foot of Hamburg Street
42. NFTA Property adjacent to Buffalo Color Area D

43. Steelfields Turning Basin
44. Buffalo Color Plant Site
45. Southside Elementary School Shoreline
46. Tifft Bordering Wetlands, BU-1 A
47. Ohio Street Elbow
48. Instream habitat
49. Houghton Park
50. Ridge Road to Union Road
51. Union Road to High View
52. Lydecker Road to Transit Road
53. Reinstein Woods State Unique Area
54. BU-7 Wetland Tifft Street
55. BU-15 Wetland Tifft Street
56. Tifft Nature Preserve
57. LaSalle Park
58. Riverbend Commerce Park I

59. Riverbend Commerce Park II
60. Lehigh Valley Property
61. Buffalo Creek Railyard/Parcel surrounding BWTower
62. PVS Chemicals Inc.
63. Exxon Mobile
64. Union Ship Canal
65. Bell Slip
66. NFTA Slip
67. Times Beach
68. Breakwall
69. Reference Area B
70. Republic Steel LTV
71. Hardened Banks of Cazenovia Creek
72. Ebenezer Brook
73. Gorge

Figure 3-2  Buffalo River Ecological Restoration Master Plan - Candidate Habitat Restoration Sites
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4.2 Site Descriptions 
4.2.1 Old Bailey Woods (Buffalo River) 
Old Bailey Woods is an approximately 4.25-acre site located on the left descend-
ing bank (LDB) bank of the Buffalo River immediately downstream from the con-
fluence of the Buffalo River with Cazenovia Creek (see Figure 4.2.1-1).  The Bai-
ley Avenue peninsula site is directly across Cazenovia Creek.  The vacant for-
ested area is a combination of four parcels owned by (1) the City of Buffalo, (2) 
the Buffalo Urban Renewal Agency, (3) a limited partnership associated with the 
Tops Friendly Market on Bailey Avenue, and (4) Iron Mountain Records.  Land 
uses adjacent to Old Bailey Woods include residential, commercial, industrial, 
and brownfield sites.  The site and adjacent parcels are bordered by Bailey Ave-
nue to the south and Buffalo River to the north (see Figure 4.2.1-2). 
 

Figure 4.2.1-1 Old Bailey Woods Site Location Map 
 
4.2.1.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the Old Bailey Woods site and determine their distribu-
tion and status.  The following descriptions are based upon observations made 
during the field assessment.   
 
In-channel and Nearshore 
Channel width is approximately 250 feet in proximity of the Old Bailey Woods 
site.  It is wide and slow moving during low-flow conditions with a deep, uncon-
solidated, channel bed consisting of a mixture of sandy sediment and gravel.  The 
Old Bailey Woods site is upstream of the Buffalo River navigation channel and is 
not subject to navigational dredging.  This reach of the river is also outside the 
footprint of the Legacy Act Remedial Dredging Plan.  During low-flow condi-
tions, the nearshore area along the LDB is shallow, from 0 feet to 3 feet deep ex-
tending approximately 20 feet from the shoreline into the channel.  The in-
channel and nearshore area lacks permanent physical structure and complexity in 
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the form of stone or embedded large woody debris.  Water depths in proximity to 
this site increase during periods of high water levels in Lake Erie and when seiche 
activity causes the river to flow upstream.  The predominant in-channel hydraulic 
feature in this reach of the river is characterized by a run habitat with no riffle or 
established pool sequence.  There is evidence of recent scour and deposition of 
sediment and large and small woody debris in the nearshore area resulting from 
high-flow conditions and seasonal ice movement.    
 
The entirety of the nearshore surface and substrate area is comprised of foreign 
material associated with urban fill and upland municipal debris, such as glass, slag 
material, and masonry rubble.  No submerged aquatic vegetation (SAV) or 
emerged aquatic vegetation (EV) was observed in this area.  Overhanging trees 
provide shade to the nearshore environment. 
 

Photo 4.2.1-1 Shoreline, stream bank, and upland forest along the LDB, 
looking upstream 

 
Shoreline 
The Old Bailey Woods shoreline is a narrow strip of mostly unvegetated sand and 
silt substrate ranging from 5 to 25 feet wide.  This area is littered with glass, re-
fuse mixed with gravel, and materials described above in the nearshore section.  
The narrow shoreline transitions to a steep bank that is approximately 8 feet high.  
Vegetation between the water’s edge and toe of the stream bank is sparse and oc-
curs in small pockets.  The vegetation consists of cattails (Typha latifolia) and 
common reed (Phragmites australis) as the co-dominants, with purple loosestrife 
(Lythrum salicaria) and occasional red osier dogwood (Cornus sericea) closer to 
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the stream bank.  No significant density of native emergent vegetation was ob-
served along the shoreline.  Wildlife tracks, deer, beaver, and raccoon, were 
abundant in the silty shoreline soil.   
 
Stream Bank   
The stream bank along the RDB in this section of the Buffalo River channel 
shows evidence of erosion due to high water flows undercutting the banks and 
exposing root mats.  The erosion has also exposed trash and municipal debris 
within the banks.  The trash originates from the upland surface soil and substrate 
along the LDB in the downstream portion of the site where there are numerous 
piles of dumped debris including bricks, railroad ties, cement, tires, and municipal 
waste.  The maximum depth of this debris within the exposed bank was noted at 5 
to 6 feet within the bank’s profile.  The stream bank supports sparse herbaceous 
vegetation with common reed (Phragmites australis) present near the toe and 
Japanese knotweed (Polygonum cuspidatum) and mugwort (Artemisia vulgaris) 
nearer the top of the stream bank.   
 

Photo 4.2.1-2 Stream bank and shoreline along the LDB  
 
Inland and Upland  
The area from the top of the stream bank inland is early successional woodland; 
the largest tree is approximately 60 years old.  The inland and upland area is 
densely vegetated with tree of heaven (Ailanthus altissima), cottonwood (Populus 
deltoides), crack willow (Salix fragilis), green ash (Fraxinus pennsyvanica), 
American elm (Ulmus americana), slippery elm (Ulmus fulva), and European 
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black alder (Alnus glutinosa).  The trees provide canopy shade and Japanese 
knotweed and mugwort dominate the understory.   
 

Photo 4.2.1-3 Upland along the LDB  
 
4.2.1.2 Restoration Opportunities and Actions 
The majority of the Old Bailey Woods site is controlled by the City of Buffalo 
and the Buffalo Urban Renewal Agency.  Approximately one wooded acre is part 
of the Tops Friendly Markets complex.  The existing composition, structure, and 
uses of the Old Bailey Woods offer a number of habitat restoration opportunities 
that would support the improvement of water quality and increase fish and wild-
life habitat structure and function.  The proposed measures would contribute to 
the BUI delisting process (see Table 4.2.1-1 and Figure 4.2.1-2).   
 
The ecological value of the site and riparian landscape position on the Buffalo 
River warrants restoration and enhancement planning to encompass the entire for-
ested area on theses parcels.  Coordination and agreement with landowners would 
be a priority initial task.  Inland and upland area habitat restoration would provide 
immediate functional uplift in the riparian area.  Mapping of native and invasive 
plant communities in the upland areas would provide a platform to develop resto-
ration design and a scope of work for site-wide restoration.  The control of the 
invasive species would enable establishment of native vegetation and wildlife 
habitat improvement.  After the invasive species have been controlled, a planting 
plan that would regenerate aggressive, competitive native plant communities 
would be required to prevent the re-establishment of the invasive species.  Other 
opportunities include in-channel and nearshore structural enhancement, stream 
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bank reshaping, and revegetation.  All actions would increase the amount and 
quality of wildlife habitat within this part of the river corridor.  
 
Stabilization of the shoreline up to the toe of the stream bank followed by a native 
plant community restoration plan would physically support the natural succession 
and regeneration of native riparian plant communities.  The replacement of Japa-
nese knotweed with native species combined with in-channel redirective struc-
tures and toe protection features would stabilize stream banks, reduce sediment 
loading, and enhance riparian habitat value.  An expansion of riparian vegetation 
would provide hydraulic roughness along stream bank and shoreline areas that 
would reduce scour impacts by dissipating energy of high velocity flows and cap-
ture sediment, nutrients, organic matter, and seedbank materials.    
 
In-channel and Nearshore 
Single-stone bendway weirs, rock vanes, log or stone revetments and rootwads 
could be designed for use along the LDB as resistive and redirective structures to 
reduce impact of ice and velocity scour by diverting the thalweg and high flows 
towards the center of the channel.  Design and orientation of hydraulic cover 
stones, locked logs, and pinned rootwads could enhance fish habitat by increasing 
in-channel structure and complexity within the water column.  Secure and resil-
ient nearshore structures would resist hydraulic scour and movement from ice.  
Such structures would help stabilize shoreline and stream bank areas and support 
the formation of native plant communities.  In addition, these features would im-
prove habitat for benthic organisms and fish by providing in-stream cover, refuge, 
and oxygenation during low-flow conditions.  
 
Shoreline 
The introduction of nearshore structures would be integrated into shoreline areas 
along the LDB to provide hydraulic roughness or preserve existing habitat struc-
tures’ features.  These resistive features extending into nearshore water from 
shoreline areas would create areas of sediment and gravel deposition during high 
flows and especially flood events.  Sediment and nutrient capture areas generated 
by resistive structures would support the formation of shoreline habitat by the 
subsequent establishment and expansion of emergent plant communities. 
 
Stream Bank 
Stream banks would be reshaped, planted, and integrated with shoreline plant 
communities.  Slope stabilization measures, such as erosion control geotextiles, 
large woody debris, and soil amendments to support revegetation could provide 
the physical structure for stream bank stability.  A sloped stream bank with a di-
verse native riparian plant community would provide hydraulic roughness to dis-
sipate high flow energy, greater soil stability, resilience to ice scour, and a natural 
interface between aquatic and terrestrial riparian habitat.    
 
Inland and Upland 
The site provides the opportunity to remove invasive species and implement a res-
toration planting plan in areas that presently provide minimal riparian habitat.  
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Native alluvial soil on the site would facilitate the planting and rapid establish-
ment of a more diverse riparian tree and shrub community from the top of stream 
bank through the inland and upland habitat area.  A native canopy and mast pro-
ducing hardwood forest with a diverse shrub and herbaceous understory would be 
an appropriate design for this site to resist colonization by invasive species and 
provide a more representative natural, riparian habitat.  The species assemblage to 
be established would include primeval vegetation known to have occurred in the 
watershed and fast growing tree and shrub species with high habitat value.  
 
4.2.1.3 Considerations and Potential Constraints for Restoration 
Old Bailey Woods is an active camp for a number of seasonal transients and local 
homeless people.  Project sponsors should coordinate with social services agen-
cies to help communicate with the people that use the site to avoid conflicts and 
increase awareness of the benefits, and therefore acceptance, of the changes.  In-
vasive species control and management followed by habitat restoration would dis-
rupt camp activities and therefore may require an active approach for monitoring 
site restoration activities.     
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation by white-tailed deer and beaver.  There is ample 
evidence of stress to vegetation across the site caused by these animals. 
 
Pre-Construction Work 
Design of restoration features for the in-channel and nearshore, shoreline, and 
stream bank areas would require additional analyses in order to more accurately 
define the types and siting of features.  Additional analyses would be required to 
quantify erosion and scour in order to determine what, if any, shoreline stabiliza-
tion/resistive features are necessary.  The resulting quantitative data would allow 
for the development of site-specific quantitative success criteria against which the 
success of each project stabilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream bank were modified.   
 
Invasive Plant Communities 
Control measures could be implemented to address the ecological impacts and 
physical constraints invasive plant communities present to restoration planning 
and design phases.  A multi-season effort is recommended to establish a control 
and management regime that would prepare the site for regeneration of native 
plant communities.  Site preparation activities and sequencing of construction 
tasks on sites with invasive species communities requires the integration of con-
trol and management methods and re-vegetation plans.  Chemical and mechanical 
control methods should focus on these areas prior to constructing the remainder of 
the habitat restoration design (e.g., native plantings).   
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Table 4.2.1-1 Summary of Restoration Opportunities at the Old Bailey Woods Site, 

Buffalo River 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel and Near-
shore 

In-channel habitat structure 
and complexity  
 
Integrated resistive and redi-
rective hydraulic features 
integrated with shoreline 
structural complexity to cre-
ate a more natural channel 
geomorphology 

Re-directive features – bendway weirs, 
rock vanes, locked logs, embedded large 
and small woody debris, and rootwads 

Shoreline Shoreline stabilization 
  
Integrated habitat and resis-
tive structure to capture 
sediment, provide erosion 
control, and increase aquatic 
habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings in com-
bination with log or stone toe revetments 
and other stabilizing features extending 
into nearshore areas 
 
Embedded or keyed-in structures for 
shoreline soil stabilization and sediment 
retention 
 
Seeding and planting of emergent aquatic 
macrophytes for shoreline community 
diversity 
 
Hydraulic roughness and habitat value 

Stream Bank  Bank reshaping and stabili-
zation  
 
Toe protection  
 
Secured structural features 
for sediment and erosion 
control 
 
Increase riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 

Bioengineering for soil stabilization and 
retention, bank re-shaping; geotextile ero-
sion control with native riparian plantings 
– herbaceous, shrub, and tree layers 
 
Integrated soil bioengineering with resis-
tive and redirective features to protect toe 
of stream bank from undercutting, pre-
serve natural stream bank and shoreline 
geomorphology 
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Table 4.2.1-1 Summary of Restoration Opportunities at the Old Bailey Woods Site, 
Buffalo River 

Focus Area Restoration Opportunities Restoration Features and Methods 
Inland and Upland Increase native species rich-

ness 
 
Increase habitat connec-
tivity, structure and com-
plexity 
  
Invasive plant community 
control  

Invasive plant community control and 
management 
 
Multi-layered native diversity plantings to 
enhance tree, shrub, and herbaceous ri-
parian buffer communities 
 
Regeneration of floodplain forest on a 
larger portion of the site 
 
Introduction of species to produce a habi-
tat modification effect (canopy shade, 
mast production, seedbank enhancement) 

 
4.2.1.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.1-2.   
 
Specifically, cost estimates were based upon assumptions for: 
 
■ Mobilization and demobilization, 

 
■ Access to and preparation of a staging area,  

 
■ Development of and preparation of access and haul roads, 

 
■ Pre-construction site preparation (including clearing of trees) and final grad-

ing after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Longitudinal stone toe protection, 
■ Single-stone bendway weirs, and 
■ Silt trench planting and seeding.  
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The preliminary estimate of the cost to complete the restoration work is approxi-
mately $524,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
Project sponsors should include the long-term cost of maintaining restoration 
projects in any project plans.  The long-term cost could be significant, but an 
estimate should be developed at the start of the planning process based on the 
experiences of agencies and organizations in the region.  Those agencies and 
organizations, including the USACE, Buffalo Niagara RiverKeeper, and 
NYSDEC, can assist project sponsors in estimating long-term maintenance costs. 
 
4.1.2.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss additional potential re-
quirements with local, state, and federal agencies. 
 



Figure 4.2.1-2
Potential Restoration Areas 
Old Bailey Woods,
Buffalo, New York
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4.2.2 Bailey Woods Adjacent Parcels (Buffalo River) 
The Bailey Woods Adjacent Parcels site is located on the left descending bank 
(LDB) bank of the Buffalo River, approximately one-quarter mile downstream of 
the confluence of the Buffalo River and Cazenovia Creek.  The site is approxi-
mately 10.5 acres in size and is located immediately downstream of and adjacent 
to the Old Bailey Woods site.  The site is owned by the City of Buffalo.  With the 
exception of its location along a sharp outside bend along the LDB of the river, 
the channel and nearshore, shoreline, and stream bank features of the two sites are 
similar. 
 
The parcels comprising this site are predominantly vacant with exception of a 
warehouse facility on South Park Avenue and an abandoned elevated rail line at 
the western end of the site.  The predominant cover type is successional old field, 
with an early successional woodland feature in the eastern portion of the site.  The 
majority of the central and eastern portion of this site is covered by piles of con-
crete, building debris, old lumber, and tree limbs, with a dense herbaceous com-
munity dominated by Japanese knotweed (Polygonum cuspidatum) and mugwort 
(Artemisia vulgaris).  Land uses adjacent to this site include residential, commer-
cial, industrial and vacant land.  The site and adjacent parcels are bordered by 
Bailey Avenue to the south and the Buffalo River to the north. 
 

Figure 4.2.2-1 Bailey Woods Adjacent Parcels Site Location Map 
 
4.2.2.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the Bailey Woods Adjacent Parcels site and determine 
their distribution and status.  The following descriptions are based upon observa-
tions made during the field assessment.   
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In-channel and Nearshore 
The channel width of the Buffalo River along the Bailey Woods Adjacent Parcels 
site is approximately 250 feet.  The channel’s configuration has been modified 
significantly since the late 1800s.  An irregularly shaped embayment of the river, 
approximately 2 acres in size, extended inland along the rail line up to South Park 
Avenue; this embayment is visible in a 1927 aerial photo.  This embayment fea-
ture was apparently a result of the realignment of the mouth of Cazenovia Creek 
and the river channel prior to 1927.  This open-water area was filled in between 
1927 and 1951 to create the current (2010) alignment of the channel and LDB 
along the site, which now forms a sharp outside bend.  The flow within this bend 
is wide and slow moving during low-flow conditions.  The channel is deep, and 
the channel bed consists of a mixture of unconsolidated sandy sediment and 
gravel.  This portion of the river is upstream of the Buffalo River navigation 
channel and not subject to navigational dredging.  This portion of the river is also 
outside the footprint of the Legacy Act Remedial Dredging Plan.   
 
During low-flow conditions, the nearshore area along the LDB is shallow, from 0 
feet to 3 feet deep, and this shallow area extends approximately 20 feet from the 
shoreline into the channel.  Water depths in proximity to this site increase during 
periods of high water levels in Lake Erie and when seiche conditions cause the 
river to flow upstream.  In this reach of the river, the predominant hydraulic fea-
ture is a run habitat with no riffle or established pool sequence.  There is evidence 
of recent scour, and sediment and woody debris have been deposited in the near-
shore area by high-flow conditions and seasonal ice movement.  
 
The entirety of the nearshore surface area is littered with material associated with 
urban fill and upland municipal debris such as glass, slag material, and masonry 
rubble.  Some large woody debris is embedded into the nearshore substrate, but it 
is unstable and moves through the system during high-flow conditions.  No sub-
merged aquatic vegetation (SAV) or emerged aquatic vegetation (EV) was ob-
served in this area.  Overhanging trees along the LDB provide small areas of 
shade to the nearshore environment. 
 
Shoreline 
The shoreline is a narrow strip ranging from 0 to 4 feet wide and consists mostly 
of unvegetated fine sand and silt substrate.  This area is similar to the Old Bailey 
Woods site but is more littered with glass and municipal waste, which is mixed 
with gravel and other materials described in the nearshore section.  The narrow 
shoreline disappears in places where the steep to nearly vertical stream bank 
emerges from the river.  Vegetation between the water’s edge and the toe of the 
stream bank is sparse to absent.  Small pockets of vegetation primarily consist of 
cattail (Typha latifolia) and common reed (Phragmites australis), with purple 
loosestrife (Lythrum salicaria) and scattered red osier dogwood (Cornus sericea) 
found closer to the stream bank.  No significant presence of native emergent vege-
tation was observed along the shoreline; however, wildlife tracks, including those 
of deer, beaver, and raccoon, were abundant along the shoreline.   
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Photo 4.2.2-1 Shoreline, stream bank, and upland forest along the LDB 
 
Stream Bank 
The stream bank along this portion of the river is comprised of urban fill.  Ero-
sion, evidenced by undercutting of the stream bank toe by high water flows, has 
exposed urban fill material and municipal debris within the banks.  The top of 
stream bank and inland area contain numerous piles of debris, including bricks, 
railroad ties, cement, tires, and municipal waste.  This debris was noted to extend 
5 to 6 feet down into the exposed bank profile.  In areas where the stream bank 
emerges directly from the river without a shoreline, the stream bank is approxi-
mately 8 feet high.  The stream bank supports sparse herbaceous vegetation, with 
common reed (Phragmites australis) present near the toe and Japanese knotweed 
(Polygonum cuspidatum) and mugwort (Artemisia vulgaris) present nearer the top 
of the stream bank.   
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Photo 4.2.2-2 Stream bank along the LDB 
 
Inland and Upland 
The area extending inland from the top of the stream bank consists primarily of 
open land.  In the eastern portion of the site this area is covered by a sparsely 
vegetated early successional woodland comprised of softwood species less than 
80 years old.  Trees within this woodland provide canopy shade and include tree 
of heaven (Ailanthus altissima), cottonwood (Populus deltoides), crack willow 
(Salix fragilis), green ash (Fraxinus pennsyvanica), American elm (Ulmus ameri-
cana), slippery elm (Ulmus fulva), and European black alder (Alnus glutinosa).  
Japanese knotweed and mugwort dominate the understory plant community. 
  

 
Photo 4.2.2-3 Inland and upland vegetation layers 

 
The majority of the site is vacant land and has been used for deposition of urban 
fill from 1927 to the present time.  The current shape and size of the upland land 
area is as shown on the 1951 aerial photo of the site.  Most of the area along the 
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LDB east of the elevated railroad up to South Park Avenue was a large, open-
water embayment, which was filled sometime after 1927.   
 

Photo 4.2.2-4 Bailey Woods Adjacent Parcels Area (1951) 
 
4.2.2.2 Restoration Opportunities and Actions 
The restoration potential for this site is similar to that of the Old Bailey Woods 
site.  The Bailey Woods Adjacent Parcels are a combination of publicly and pri-
vately owned parcels, with an abandoned, elevated railroad line that crossed the 
river at this location.  The existing composition, structure, and uses of the Bailey 
Avenue Peninsula offer a number of habitat restoration opportunities that would 
support the improvement of water quality, and increase fish and wildlife habitat 
structure and function.  The proposed measures would contribute to the BUI de-
listing process (see Table 4.2.2-1 and Figure 4.2.2-2).  
 
The ecological value of the site and the riparian landscape along the Buffalo River 
warrants habitat restoration.  Restoration planning for this site could include the 
Old Bailey Woods site and the Bailey Avenue Peninsula to create a contiguous 
corridor along this part of the Buffalo River.  Despite constraints such as the need 
to remove or grade the debris piles and the contents of the urban fill substrate, 
habitat restoration of the inland and upland areas provides immediate opportuni-
ties for functional uplift of the riparian area.  It would be necessary to map native 
soils, urban fill areas, and invasive plant communities in the upland areas to pro-
vide a foundation for developing a restoration design and a scope of work for 
sitewide restoration.  Control of invasive species would allow for reestablishment 
of native vegetation and wildlife habitat improvement.  Soil mapping and charac-
terization would provide the information required for species selection and appro-
priate soil amendment.  After invasive species control and soil preparation, a 
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planting plan that would regenerate competitive native plant communities would 
be required to prevent the reestablishment of the invasive species. Other opportu-
nities include in-channel and nearshore structural enhancement and stream bank 
reshaping and revegetation.  All actions would increase the amount and quality of 
wildlife habitat within this part of the river corridor.  
 
Stabilization of the shoreline up to the toe of the stream bank followed by imple-
mentation of a native plant community restoration plan would physically support 
the natural succession and regeneration of native riparian plant communities.  Re-
placement of Japanese knotweed and mugwort from the area extending from the 
stream bank to inland areas with native species, combined with in-channel redi-
rective structures and toe protection features, would stabilize stream bank soil, 
reduce sediment loading, and enhance riparian habitat function and value.  An ex-
pansion of riparian vegetation would provide hydraulic roughness along stream 
bank and shoreline areas.  This would reduce scour impacts by dissipating the en-
ergy of high-velocity flows and capture sediment, nutrients, organic matter, and 
seedbank materials. 
 
In-channel and Nearshore 
Single stone bendway weirs, rock vanes, log or stone revetments, and rootwads 
could be designed for use along the LDB as resistive and redirective structures.  
These would reduce the impacts of ice and velocity scour by diverting the thalweg 
and high flows toward the center of the channel.  The design and orientation of 
hydraulic cover stones, locked logs, and pinned rootwads would enhance fish 
habitat by increasing in-channel structure and complexity within the water col-
umn.  In addition to providing habitat, securely installed and resilient nearshore 
structures would also resist hydraulic and ice scour.  Such structures would help 
stabilize shoreline and stream bank areas and support the formation of native plant 
communities.  In addition, these features would improve habitat for benthic or-
ganisms and fish by providing in-stream cover, refuge, and oxygenation during 
low-flow conditions.  
 
Shoreline 
The installed nearshore structures would be integrated into shoreline areas along 
the LDB to provide hydraulic roughness and/or preserve existing habitat struc-
tures.  Resistive features extending into nearshore waters from shoreline areas 
would create areas of sediment, nutrient, and gravel deposition during high flows, 
and especially during flood events.  These sediment and nutrient capture areas 
would support the formation of shoreline habitat by the subsequent establishment 
and expansion of emergent plant communities. 
 
Stream Bank 
The stream bank could be reshaped, planted, and integrated with shoreline plant 
communities.  Slope stabilization measures utilizing erosion control geotextiles, 
large woody debris, and soil amendments to support revegetation would provide 
the physical structure for stream bank stability.  A sloped stream bank with a di-
verse native riparian plant community would provide hydraulic roughness to dis-
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sipate high-flow energy, greater soil stability and resilience to ice scour, and a 
natural interface between aquatic and terrestrial riparian habitats.    
 
Inland and Upland 
The site provides the opportunity to remove invasive species and implement a res-
toration planting plan in areas that currently provide minimal riparian habitat.  
Native alluvial soil deposits on the site would facilitate the planting and rapid es-
tablishment of a more diverse riparian tree and shrub community extending from 
the top of stream bank through the inland and upland habitat area.  A canopied 
and mast-producing native hardwood forest with a diverse shrub and herbaceous 
understory would be an appropriate design for this site and would control existing 
invasive communities, resist their future colonization, and provide a more repre-
sentative natural, riparian habitat.  The species assemblage to be established 
would include primeval vegetation known to have occurred in the watershed and 
fast-growing tree and shrub species with high habitat value. 
 
4.2.2.3 Considerations and Potential Constraints for Restoration 
The Bailey Woods Adjacent Parcels site is adjacent to an active, seasonal camp 
for a number of seasonal transients and local homeless people.  Invasive species 
control and management followed by habitat restoration would disrupt camp ac-
tivities and may initiate a more active management plan by landowners.  Seasonal 
inhabitants of the site could inhibit restoration activities or be part of the restora-
tion plan.    
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation by white-tailed deer and beaver.  There is ample 
evidence of stress on vegetation across the site caused by these animals. 
 
Pre-Construction Work 
Design of restoration features for the in-channel and nearshore, shoreline, and 
stream bank areas would require additional analyses to quantify erosion and scour 
in order to determine what, if any, shoreline stabilization/resistive features are 
necessary.  The resulting quantitative data would allow for the development of 
site-specific quantitative success criteria against which the success of each project 
stabilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream bank were modified.   
 
Invasive Plant Communities 
Control measures could be implemented to address the ecological impacts and 
physical constraints invasive plant communities present to restoration planning 
and design.  A multi-season effort is recommended to establish a control and 
management regime that would prepare the site for regeneration of native plant 
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communities.  Site preparation activities and sequencing of construction tasks on 
sites with invasive species communities requires the integration of control and 
management methods and re-vegetation plans.  Chemical and mechanical control 
methods should focus on these areas prior to constructing the remainder of the 
habitat restoration design (e.g., native plantings).   
 

Table 4.2.2-1 Summary of Restoration Opportunities at the Bailey Woods Adjacent 
Parcels Site, Buffalo River 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel and Near-
shore 

In-channel habitat structure 
and complexity 
 
Resistive and redirective hy-
draulic features integrated 
with shoreline structural 
complexity to create a more 
natural channel geomor-
phology 

Redirective features – bendway weirs, 
rock vanes, locked logs, embedded large 
and small woody debris, rootwads 

Shoreline Shoreline stabilization  
 
Integrated habitat and resis-
tive structures to capture 
sedimentation, provide ero-
sion control, and increase 
aquatic habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings in com-
bination with log or stone toe revetments 
and other stabilizing features extending 
into nearshore areas 
 
Embedded or keyed-in structures for 
shoreline soil stabilization and sediment 
retention  
 
Seeding and planting of emergent aquatic 
macrophytes for shoreline community 
diversity, hydraulic roughness, and habi-
tat value 

Stream Bank  Bank reshaping and stabili-
zation  
 
Toe protection  
 
Secured structural features 
for sediment and erosion 
control  
 
Increase riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 

Bioengineering for soil stabilization and 
retention  
 
Bank reshaping  
 
Geotextile erosion control with native 
riparian plantings – herbaceous, shrub, 
and tree layers   
 
Integrated soil bioengineering with resis-
tive and redirective features to protect the 
toe of stream bank from undercutting and 
preserve the natural stream bank and 
shoreline geomorphology 
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Table 4.2.2-1 Summary of Restoration Opportunities at the Bailey Woods Adjacent 
Parcels Site, Buffalo River 

Focus Area Restoration Opportunities Restoration Features and Methods 
Inland and Upland Soil mapping and charac-

terization  
 
Determine need for soil 
amendments 
 
Invasive plant community 
mapping 
 
Increase native species rich-
ness  
 
Increase habitat connec-
tivity, structure, and com-
plexity 
 

Soil surface and substrate amendment 
 
Invasive plant community control and 
management  
 
Multi-layered native diversity plantings to 
enhance tree, shrub, and herbaceous ri-
parian buffer communities  
 
Regeneration of floodplain forest on a 
larger portion of the site  
 
Introduce species to produce a habitat 
modification effect (canopy shade, mast 
production, seedbank enhancement) 

 
4.2.2.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.2-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Longitudinal stone toe protection, 
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■ Single-stone bendway weirs, 
■ LUNKERS (fish habitat), 
■ Shoreline stone fill, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,195,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term costs estimate at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.2.5 Potential Permitting Requirements 
Based on the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.2-2
Potential Restoration Areas 
Bailey Woods Adjacent Parcels
Buffalo, New York
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4.2.3 Bailey Avenue Peninsula (Buffalo River) 
The Bailey Avenue Peninsula is located on the northeastern corner of the conflu-
ence of Buffalo River and Cazenovia Creek in the city of Buffalo (see Figure 
4.2.3-1).  It is owned and managed as an urban “pocket” park by Erie County. 
 

Figure 4.2.3-1 Bailey Avenue Peninsula Site Location Map 
 
The park occupies just over 4 acres and contains approximately 1,050 linear feet 
of shoreline, a trail system, and overlook points with benches.  The park is a 
popular location for fishing, with warm-water species, such as large mouth bass, 
bullhead, blue gill, and suckers inhabiting both waterways.  In addition to the 
warm-water fishery, large numbers of steelhead, a cool-water species, attract 
many anglers as they migrate upstream from October through April each year.  
Previous restoration efforts have enhanced shoreline access by removing debris 
and improved fish and shorebird structural habitat by anchoring nearshore logs.  
Buffalo Niagara Riverkeeper stewardship programs provide annual cleanup of the 
shorelines and riparian areas and the planting native trees and shrubs at the site.  
South Park High School has been working to control invasive species and revege-
tate the site with native grasses and trees.  
 
4.2.3.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the Bailey Avenue Peninsula and determine their distribu-
tion and status.  The following descriptions are based on observations made dur-
ing the field assessment (see Figure 4.2.3-2). 
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Photo 4.2.3-1 The LDB of the Buffalo River downstream of the Bailey 

Avenue Bridge 
 

Photo 4.2.3-2 The RDB of Cazenovia Creek downstream of the Bailey 
Avenue Bridge 
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In-channel and Nearshore 
In-channel and nearshore zones along the right descending bank (RDB) of Caze-
novia Creek and the left descending bank (LDB) of the Buffalo River are similar.  
Shallow mud flats mixed with sand and gravel extend from the shoreline into the 
channel during typical flow conditions.  Woody debris tends to accumulate in 
these areas along the banks of both waterways, but the debris is transient and 
moves downstream during high-flow events.  Because no established emergent or 
submerged aquatic vegetation were observed, it was determined that the sand and 
gravel substrates are mobilized and carried downstream during high-flow events.  
The river bed drops quickly into an incised channel approximately 15 to 20 feet 
off shore.   
 
Shoreline 
The project site has two distinct shorelines.  The shoreline along the RDB of Ca-
zenovia Creek, upstream from the confluence with Buffalo River, is narrow (0 to 
8 feet) and composed predominantly of gravel and sand.  The shoreline area 
slopes from the water to the toe of the stream bank.  The shoreline along the LDB 
of the Buffalo River is broader (6 feet to 12 feet) than the shoreline along Caze-
novia Creek, and is also composed of gravel and sand and slopes more gently 
from the river to the stream bank.   
 
Stream Bank 
The banks are steep to nearly vertical and approximately 8 feet high.  Bank ero-
sion and ice along the RDB of Cazenovia Creek results from high velocity and ice 
scour as evidenced by the abrasion marks on the tree trunks and undercutting of 
banks.  The top of stream bank slopes gently into the inland and upland areas.  
 
A forest canopy and dense herbaceous and shrub understory are present along the 
banks.  The trees along the top of bank overhang the two waterways, providing 
some shade and cover for aquatic wildlife near the shoreline.  Japanese knotweed 
(Polygonum cuspidatum) accounts for 50% of cover along the top of the stream 
banks.  Other species identified include staghorn sumac (Rhus typhina), crack wil-
low (Salix fragilis), box elder (Acer negundo), and goldenrod (Solidago spp).  
 
Inland and Upland  
The upland area contains a number of walking paths that extend from Bailey 
Avenue to the shorelines.  The area is forested and the tree stratum is dominated 
by box elder, and crack willow, with each species providing approximately 25% 
of cover.  Japanese knotweed, cranberry viburnum (Viburnum trilobum), and 
white snake root (Eupatorium rugosum) comprise approximately 75% of the un-
derstory.  Some of the trees that are well established in the uplands were planted 
during restoration efforts in the recent past.  Species include pin oak (Quercus 
palustris), basswood (Tilia Americana), and American sycamore (Platanus occi-
dentalis). 
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Photo 4.2.3-3 Upland trail access to the Bailey Avenue Peninsula shore-
line 

 

Photo 4.2.3-4 The RDB of Cazenovia Creek downstream of Bailey Avenue 
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4.2.3.2 Restoration Opportunities and Actions 
The existing composition, structure, and uses of the Bailey Avenue Peninsula of-
fer a number of habitat restoration opportunities that would support the improve-
ment of water quality, and increase fish and wildlife habitat structure and func-
tion.  The proposed measures would contribute to the BUI delisting process (see 
Table 4.2.3-1 and Figure 4.2.3-2).  The habitat zones that appear to have the 
greatest opportunity for ecological uplift include the in-channel and nearshore, 
and shoreline and stream bank areas. 
 
In-Channel and Nearshore 
In-channel restoration opportunities focus largely on resistive features.  Resistive 
features, such as toe slope protection and bank armoring, would help protect the 
bank and shoreline from erosion associated with high flow and ice scour.  A sta-
ble toe slope could support nearshore structures designed specifically for fishery 
enhancement.  Rootwads, locked logs, LUNKERS, wiers, or rock vanes would 
provide habitat structure and complexity within the water column and allow de-
velopment of scour pools, substrate contours, sediment deposition, and subse-
quent variations in water depth, which would be beneficial to both fish and ben-
thos.  Secured nearshore structures could provide areas that support the develop-
ment of emergent and submerged aquatic vegetation beds. 
 
Shoreline 
The habitat restoration approach for this area of the site focuses primarily on in-
creasing shoreline stability and the biological diversity and function of the shore-
line and banks.  This would be accomplished through bioengineering methods.  
Hydraulic and ice scour analyses would need to be completed to determine the 
specific features that would be able to withstand such seasonal forces.  Pinned 
(e.g., anchored) stone revetments and longitudinal toe protection could be used to 
support stream bank and shoreline stabilization and the development of an emer-
gent shoreline community through sediment recruitment.  The latter would be di-
rected along the Buffalo River shoreline where there is an existing shoreline (ex-
posed mudflat) to stabilize, increase, and plant. 
 
Stream Bank 
Restoration activities include bank reshaping, slope stabilization using geotextiles 
to support regeneration of vegetation on disturbed slopes, and introduction of na-
tive species in undisturbed areas of low diversity.  All restoration methods and 
techniques would be integrated with a sitewide invasive species control and man-
agement plan (ISCMP).  A restoration planting plan would be designed to in-
crease plant diversity, which would increase habitat value and provide competi-
tion to the expected recruitment of invasive plants from seedbank sources.     
 
Control of invasive plant communities is critical to the regeneration of native 
plant communities and the restoration of some level of natural succession proc-
esses.  The restoration planting plan would include species that provide a shade-
producing canopy and understory communities that would provide immediate and 
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long-term habitat value and resiliency to invasive plant re-colonization and other 
biotic stressors.  
 
Inland and Upland  
These areas have been planted previously for initiating bottomland and riparian 
forest regeneration.  This part of the site also contains mowed lawn, forested 
pockets, hard surface and dirt paths, and walk-in access for fishing.  The current 
use and disposition of the site suggest there are limited opportunities in this area 
for active restoration.  Dense stands of Japanese knotweed near Bailey Avenue 
should be addressed with an aggressive ISCMP and planting of native vegetation. 
 

Table 4.2.3-1 Summary of Restoration Opportunities at Bailey Avenue Peninsula, City of 
Buffalo 

Focus Area Restoration Opportunities  Restoration Features and Methods 
In-channel and  
Nearshore 

Fish habitat enhancement 
 
Nearshore structure creation and 
enhancement 
 
Submerged aquatic vegetation 
bed development 
 
Bank stabilization. 

Redirective features:  bendway weirs or 
vanes for scour pools, submerged and 
vertical cribbing, locked logs, rootwads, 
and LUNKERS 

Shoreline 
 

Shoreline stabilization and ex-
pansion 
 
Resistive and redirective features 
for sediment trapping and ero-
sion control 
 
Establishment of fringe emergent 
wetland community 
 
 

Pinned stone or log revetments for 
sediment retention and capture, toe of 
slope protection, geotextile erosion con-
trol, native aquatic/emergent species 
plantings in combination with log re-
vetments and other stabilizing features 
for sediment retention over time.  Large 
woody debris could also be used along 
the shoreline and in connection with the 
stream bank for sediment retention and 
capture. 

Stream Bank Bank stabilization 
 
Resistive and redirective features 
for sedimentation and erosion 
control 
 
Expansion of emergent wetland 
community 
 
 

Toe of slope protection, native 
aquatic/emergent species plantings in 
combination with log revetments and 
other stabilizing features for sediment 
retention over time. 
 
Bioengineering for bank stabiliza-
tion/vegetated riprap (within existing 
bank); geotextile erosion control, inte-
grated invasive species control and 
management (ISCMP) with regenera-
tion of native riparian zone – herba-
ceous, shrub, and tree layers. 
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Table 4.2.3-1 Summary of Restoration Opportunities at Bailey Avenue Peninsula, City of 
Buffalo 

Focus Area Restoration Opportunities  Restoration Features and Methods 
Inland and Upland Continued bottomland and ripar-

ian forest development in small 
areas 

ISCMP with native mast producing 
species to enhance wildlife value. 

 
4.2.3.3 Considerations and Potential Constraints for Restoration   
 
Existing Site Use 
Site considerations for habitat restoration planning and design would include the 
current management and use as a passive recreation area for fishing from the 
shoreline and use of walking trails throughout the upland area.   
 
The Buffalo Niagara Riverkeeper, Erie County, and neighborhood schools and 
organizations are established resources and provide “human infrastructure” by 
effectively participating in organized stewardship programs to remove invasive 
species and improve wildlife habitat on the site.  Funding for the appropriate level 
of restoration design, implementation, and monitoring has been inadequate to ad-
dress the biotic degradation of the site by invasive plant species and bank erosion.   
 
City and State Plans for Bridge Replacement 
The City of Buffalo and New York State Department of Transportation 
(NYSDOT) are developing the final project design to relocate the Bailey Avenue 
bridges.  The project, planned for construction in 2013, would require significant 
portions of the site to be used for new roadway and bridge approaches, thereby 
reducing the area available for habitat restoration, creation, or enhancement.  
Sponsors of habitat restoration projects on this site should contact the City of Buf-
falo and the NYSDOT at the start of project planning. 
 
Invasive Plant Communities 
Implementation of control measures is recommended to address the ecological 
impacts and physical constraints invasive plant communities present to restoration 
planning and design phases.  A multi-season effort would establish a control and 
management regime to prepare the site for regeneration of native plant communi-
ties.  Site preparation activities and sequencing of construction tasks on this site 
would require integration of control and management methods and re-vegetation 
plans.  Before the habitat restoration design is started, chemical and mechanical 
control methods should focus on areas with invasive species communities.  The 
sequence of activities would need to focus on effective invasive species manage-
ment scenarios while also protecting other elements of the restoration project. 
 
Pre-Construction Work   
The site is affected by ice flows on a seasonal basis.  Further restoration planning 
would integrate issues such as ice scour and high-velocity erosive flows in the 
design of any in-channel and stream bank features.  Design of restoration features 
in the in-channel and nearshore, shoreline, and stream bank areas would require 
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additional analyses in order to more closely define the types and siting of the fea-
tures.  Additional analyses would be required to quantify erosion and scour in or-
der to determine what, if any, shoreline stabilization/resistive features are neces-
sary.  The resulting quantitative data would allow for the development of site-
specific quantitative success criteria against which the success of each project sta-
bilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream banks were modified. 
 
Bank Erosion and Bank Failure Control Features 
Another consideration for this site relating to construction sequencing is focusing 
on failing stream banks by installing the appropriate bank and shoreline stabiliza-
tion features to reduce or stop sediment loading from the site.   
 
4.2.3.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.3-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Longitudinal stone toe protection, 
■ Vegetated riprap, 
■ Single-stone bendway weirs, and 
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■ Silt trench planting and seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $270,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
  
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.3.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be additional permit requirements and are urged to discuss other potential 
requirements with local, state, and federal agencies. 
 
 
 



Figure 4.2.3-2
Potential Restoration Areas 
Bailey Avenue Peninsula
Buffalo, New York
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4.2.4 Seneca Bluffs (Buffalo River) 
Seneca Bluffs is a 15-acre site located along the left descending bank (LDB) of 
the Buffalo River, upstream of the Seneca Street Bridge in the city of Buffalo.  
The site is approximately 6.3 miles upstream from the mouth of the river (see 
Figure 4.2.4-1).  The site is one of a series of pocket parks along the Buffalo 
River owned, developed, and managed by Erie County.  Volunteers, with support 
from the Erie County Department of Parks, maintain the park.  Adjacent land uses 
include residential, commercial, and industrial.   
 
The Seneca Bluffs Habitat Restoration Project Phase I was completed on a 5-acre 
portion of the site in 2004 by the Erie County Department of Environment and 
Planning.  An underground natural gas pipeline runs north-south across the site.  
The pipeline crosses the river near the downstream end of the island, but its pre-
cise location has not been determined.  The Buffalo Niagara Riverkeeper will im-
plement Phase 2 of restoration work in 2011.  Phase 2, Wetlands Restoration, will 
focus on expansion of terrestrial invasive plant management and regeneration of 
riparian native plant communities.  The work will take place on the upper and 
lower terraces as well as the island at the upstream end of the site.  A component 
of Phase 2 work is assessment and conceptual design for stream bank stabiliza-
tion, reshaping, and enhancement of in-channel and nearshore habitat.  Seneca 
Bluffs is well used for passive wildlife observation as well as hiking and picnick-
ing by the local community.  The Buffalo Niagara Riverkeeper coordinates stew-
ardship activities with business and community volunteers.   
 

Figure 4.2.4-1 Seneca Bluffs Site Location Map 
 
4.2.4.1 Site Description 
Field biologists conducted an assessment of the Seneca Bluffs site in October 
2010 to identify existing habitats within the site and determine their distribution 
and status.  The following descriptions are based upon observations made during 
the field assessment.   
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In-channel and Nearshore 
Channel width ranges from approximately 150 feet at the Seneca Street Bridge to 
approximately 250 feet upstream at the bend in the river.  The river is shallow 
close to the LDB shore with average depths from 0 to 3 feet.  Water depth in-
creases up to 15 feet near mid channel and along some areas along the right de-
scending bank (RDB).  The substrates in the river are composed of fine grained 
sand and gravel.  The channel is primarily a long run without the structure to pro-
duce riffle and pool features.  There is floodplain access along the LDB only be-
ginning approximately 800 feet upstream of the Seneca Street Bridge at the lower 
terrace and shoreline areas near the island.  There was no evidence of aquatic 
vegetation or emergent wetland areas in-channel.  
 
At the upstream end of the site an overflow channel created a small island off of 
the LDB.  The channel is approximately 15 feet wide and contains standing water 
with a maximum depth of about 2 feet.  This overflow channel is periodically cut 
off from the rest of the river by deposition of gravel and cobble during flood 
events.  This material is mobilized and moved downstream during spring ice and 
high flow conditions which reopen the narrow mouth of the channel to river 
flows.  The interval between channel blockage at the upstream end of the over-
flow area and connection to the main channel and open flow is variable.  No evi-
dence of submerged aquatic vegetation was observed in the overflow channel.  
High Lake Erie levels and seiche activity cause the river to flow upstream and re-
charge this overflow channel from the downstream end.  There is evidence of ice 
jam flooding and extensive ice jams in the floodplain near the island feature 
which begins at the Seneca Street Bridge crossing downstream.  During ice jam 
events, ice fields and blocks of ice can accumulate in the floodplain at depths up 
to 10 feet.  A combination of channel bedload movement, deposition, and severe 
hydraulic scour occurs as high flows compress between the ice pack and channel 
bed.   There was no evidence of established aquatic vegetation or emergent wet-
land communities within the in-channel or nearshore areas.  
 
During low-flow conditions, a riffle feature begins approximately 500 feet up-
stream of the island upstream of the project site in an area where channel narrows 
to approximately 150 feet and bedload material is gravel and cobble.  The riffle is 
approximately 300 feet long and is followed by a much longer run extending 
downstream past the project site and around the bend to the Seneca Street Bridge.  
Pools were not observed and may not occur due to channel width and fine grained 
sediment substrate.  The site is a popular fishing area for steelhead from October 
through May each year. 
 
Shoreline 
The shoreline along the RDB is very narrow ranging from 0 feet to 5 feet as the 
result of modified banks and sheet pile bulkheads constructed to stabilize steep 
banks near a railroad line and residential development.  The shoreline along the 
LDB has not been armored.  It is narrow in the downstream area from the bridge 
to the lower terrace with the exception of a broad area of deposition along the 
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base of the bluff feature.  This gravel and sediment bar has grown considerably in 
the last 20 years based on observation and aerial photo interpretation.  In early 
stages of formation, it was an extended shoreline along the LDB but has grown to 
approximately 80 feet wide and approximately 200 feet long and supports well 
established shrub vegetation and some saplings of red osier dogwood (Cornus 
sericea), crack willow (Salix fragilis), black willow (S. nigra) as well as purple 
loosestrife (Lythrum salicaria).  An overflow channel has formed to the west of 
the bluff along the toe of the LDB that carries water downstream only during high 
flow conditions.  Upstream of the lower terrace area, the shoreline extends from 0 
feet to 100 feet wide and approximately 300 feet long ending at the downstream 
end of the island overflow channel.   
 

Photo 4.2.4-1  Shoreline and stream bank between the lower terrace and 
island 

 
The shoreline along the LDB is not armored and is composed of a mixture of 
sand, gravel, and silt.  The shoreline is well vegetated by an aquatic emergent 
community dominated by common reed (Phragmites australis) and purple loose-
strife.  Saplings and some mature trees and shrubs are common along the shore-
line and inland.  Species present include crack willow, sandbar willow (S. exigua), 
black willow and, occasionally, eastern cottonwood (Populus deltoides).  
 
Stream Bank 
The LDB upstream of the bridge is protected by sheet-pile bulkhead from the 
bridge to a point approximately 300 feet upstream.  Upstream of the sheet-pile 
wall, the stream bank is formed by deep alluvial deposits with thick sand and 
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gravel lenses.  This formation is the primary structural component of the bluff fea-
ture.  The stream bank is vegetated with a mixture of eastern cottonwood (Popu-
lus deltoides), European black alder (Alnus glutinosa), crack willow, box elder 
(Acer negundo), green ash (Fraxinus pennsylvanica), common buckthorn (Rham-
nus cathartica), Japanese knotweed (Polygonum cuspidatum), bush honeysuckle 
(Lonicera morrowii), common mugwort (Artemisia vulgaris), and native herba-
ceous species, in addition to the invasive plants mentioned above. 
 
The nearly vertical bluff feature provides nesting for the northern rough-winged 
swallow (Stelgidopteryx serripennis).  The bluff is relatively stable due to the de-
positional gravel bar located in the nearshore and shoreline area at the toe of the 
stream bank bluff formation.  However, the bluff may evolve into a naturally 
sloped bank over time due to the gravel toe protection, stable stream bank vegeta-
tion and subsequent reduced undercutting by scouring flows.  Shoreline and 
stream bank stability is expected to increase by the continuing aggradation and 
expansion of vegetation roughness on the bar feature, which will increase the dis-
sipation of energy from scouring flows.  The nearly vertical structure may be 
modified by natural forces over time to a gentler angle of repose, may be able to 
support vegetation, and may remain physically stable as a sloped stream bank. 
 
Stream banks along LDB of the lower terrace and the island are vertical and ac-
tively eroding.  In some areas, mass wasting is evident.  The bank failure areas 
total approximately 850 linear feet.   
 

Photo 4.2.4-2 Lower terrace bank failure area 
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Inland and Upland  
The upper terrace forest restoration project completed in 2004 begins at the top of 
stream bank in the area of the bluff feature and continues inland to the east for 
approximately 500 feet to the adjacent parcel boundary and north to the lower ter-
race.  Approximately 20 species of native trees and shrubs were planted on the 
prepared site in addition to a native grass and forb seed mixture after invasive 
species control measures were completed in fall of 2003.  In 2010, invasive spe-
cies control and management practices continued through a coordinated steward-
ship effort involving mechanical removal and mowing.  Each year, volunteer 
groups are organized to remove mugwort and Japanese knotweed on the upper 
terrace to allow the development of tree canopy shade to compete with the per-
petual colonization of invasive plant communities from off-site seedbank sources. 
 
Phase 2 of the Seneca Bluffs Habitat Restoration Project will expand invasive 
species control and revegetation efforts to the remainder of the upland portions of 
the site as well as the island.   
 
4.2.4.2 Restoration Opportunities and Actions 
The existing structure, management, and public use of the Seneca Bluffs site offer 
a number of habitat restoration opportunities that would support the improvement 
of water quality, increase fish and wildlife habitat structure and function, and, 
therefore, contribute to the BUI delisting process (see Table 4.2.4-1).   
 
This project would address issues not addressed by the Seneca Bluffs Habitat Res-
toration Project.  For example, stream bank stabilization will not directly be ad-
dressed by Phases 1 or 2 of the Seneca Bluffs Habitat Restoration Project.  Resto-
ration Phase 1, completed in 2004, and Phase 2, scheduled for 2011 and 2012, ad-
dress primarily invasive species control and management, restoration of native 
riparian plant communities, and some shoreline and floodplain revegetation.  Ap-
proximately 850 feet of stream bank are actively eroding.  The erosion is a result 
of undercutting during high flow and ice scouring exacerbated by unstable sedi-
mentary soils and a lack of native vegetation that would help resist erosion.  The 
lack of protective vegetation is the direct result of the dominance of Japanese 
knotweed. 
 
Vertical, actively eroding stream banks occur along approximately 400 feet of the 
LDB of the lower terrace and approximately 450 feet of the LDB along the island.    
 
Stabilization of shoreline and stream bank followed by a native plant community 
restoration plan would physically support the natural succession and regeneration 
of native riparian plant communities.  The replacement of Japanese knotweed 
with native species combined with in-channel redirective structures and toe pro-
tection features would stabilize stream banks, reduce sediment loading, and en-
hance riparian habitat value.  An expansion of riparian vegetation would provide 
hydraulic roughness along stream bank and shoreline areas that would reduce 
scour impacts by dissipating energy of high velocity flows and capture sediment, 
nutrients, organic matter, and seedbank materials.    
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Photo 4.2.4-3 Riverine island bank failure and Japanese knotweed  
 
In-channel and Nearshore 
Single stone bendway weirs, rock vanes, log or stone revetments and rootwads 
could be used upstream and along the LDB as resistive and redirective structures 
to reduce impact of ice and velocity scour by diverting the thalweg and high flows 
towards the center of the channel.  Design and orientation of hydraulic cover 
stones, locked logs, and pinned rootwads could enhance fish habitat by increasing 
in-channel structure and complexity and protect stream banks and shoreline areas 
from scouring flows.  In addition, these features would improve habitat for ben-
thic organisms and fish by providing in-stream cover and oxygenation during 
low-flow conditions. 
 
Shoreline 
The introduction of structure to provide hydraulic roughness or preserve existing 
features in all shoreline areas along the LDB would help periodic sediment and 
gravel deposition during flood events.  Sediment and nutrient capture would sup-
port the formation and expansion of shoreline habitat and subsequent recruitment 
and establishment of an emergent community. 
 
Stream Bank 
Severe stream bank erosion in areas described above could be stabilized by bio-
engineering methods, such as stone or log toe of slope protection, log or stone re-
vetments, live siltation, and re-vegetation.  Stabilization measures could provide 
the physical structure for stream bank reshaping and the addition of soil amend-
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ments to facilitate native species regeneration.  A diverse native riparian plant 
community would provide greater soil stability, resilience to ice scour, and ripar-
ian habitat.    
 
Inland and Upland  
Seneca Bluffs Phase 1 and 2 restoration activities provide a variety of opportuni-
ties to expand the floodplain forest and upland communities that have become es-
tablished on the site since 2004.  The site provides the opportunity to remove in-
vasive species and implement a restoration planting plan in areas beyond the 
scope of restoration work in Phase 1 and 2.  The site allows for the establishment 
of riparian tree and shrub communities for top of stream bank, floodplain terrace, 
and upland habitat areas.  Additional vegetative efforts would be useful to sup-
plement the recent Phase 1 and planned Phase 2 work. 
 
4.2.4.3 Considerations and Potential Constraints for Restoration 
A 5-acre portion of the 15-acre site has been restored and adaptively managed by 
a well coordinated stewardship network of volunteers who provide labor under 
Phase 1 of the Seneca Bluffs Habitat Restoration Project.  There is no funding 
support for expanded restoration beyond Phase 2 of the project.  Phase 2 project 
work, scheduled for 2011, will expand habitat enhancement and restoration work 
completed in 2004.  In addition, assessment, conceptual planning and design for 
stream bank stabilization, reshaping, and enhancement of in-channel and near-
shore habitat would begin to provide data for construction for stream bank stabili-
zation, reshaping, and enhancement of in-channel and nearshore habitat.  The site 
is well used by the community and by river paddlers as a stopover area.  Local 
support for federally funded habitat restoration and public access is strong with 
the potential for significant in-kind services to complement dedicated project 
funds.   
 
Restoration design and planting plans will require the development of a strategy 
to address damage to vegetation by white-tailed deer and beaver.  There is ample 
evidence of stress to vegetation across the site by these species. 
 
The site is dissected by an underground pipeline which must be accurately located 
before any site grading and/or excavation work is performed.  Restoration and 
management plans must accommodate any easement restrictions and right-of-way 
maintenance requirements associated with the pipeline. 
 
Pre-Construction Work 
Design of restoration features in the in-channel and nearshore, shoreline, and 
stream bank areas would require additional analyses in order to more closely de-
fine the types and siting of the features.  Additional analyses would be required to 
quantify erosion and scour in order to determine what, if any, shoreline stabiliza-
tion/resistive features are necessary.  The resulting quantitative data would allow 
for the development of site-specific quantitative success criteria against which the 
success of each project stabilization feature can be judged.   
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Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream bank were modified.   
 
Invasive Plant Communities 
Control measures would be implemented to address the ecological impacts and 
physical constraints invasive plant communities present to restoration planning 
and design phases.  A multi-season effort is recommended to establish a control 
and management regime that would prepare the site for regeneration of native 
plant communities.  Site preparation activities and sequencing of construction 
tasks on sites with invasive species communities requires the integration of con-
trol and management methods and re-vegetation plans.  Chemical and mechanical 
control methods should focus on areas prior to constructing the remainder of the 
habitat restoration design (e.g., native plantings).  Sequencing of activities would 
need to focus on effective invasive species management scenarios while also pro-
tecting other elements of the restoration project. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.4-2 
for the locations of stormwater outfalls nearest the Project site.  Due to the scale 
of the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 

http://www2.erie.gov/environment/index.php?q=western-new –york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new –york-stormwatercoalition�
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Table 4.2.4-1 Summary of Restoration Opportunities at the Seneca Bluffs Site, Buffalo 

River 
Focus Area Restoration Opportunities Restoration Features and Methods 

In-channel and  
Nearshore 

In-channel habitat structure 
and complexity 
 
Integrated resistive and redi-
rective hydraulic features 
with stream bank bioengi-
neering to preserve natural 
channel geomorphology 

Re-directive features – bendway weirs, 
rock vanes, locked logs, rootwads 

Shoreline Shoreline stabilization 
 
Sedimentation and erosion 
control 
 
Aquatic habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings in com-
bination with log or stone toe revetments 
and other stabilizing features for shore-
line soil stabilization and sediment reten-
tion  
 
Seeding and planting of emergent aquatic 
macrophytes for shoreline community 
diversity and habitat value 

Stream Bank  Bank stabilization 
 
Toe protection 
 
Sediment and erosion con-
trol 
 
Increasing riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 

Bioengineering for soil stabilization and 
retention 
 
Bank reshaping 
 
Geotextile erosion control with native 
riparian plantings – herbaceous, shrub, 
and tree layers   
 
Integrated soil bioengineering with resis-
tive and redirective features to protect the 
toe of the stream bank from undercutting 
and preserve natural stream bank and 
shoreline geomorphology 

Inland and Upland Increase native species rich-
ness 
 
Increase habitat connec-
tivity, structure, and com-
plexity  
 
Complement existing resto-
ration design for restored 
parts of the site 

Plantings of diverse, multi-layered native 
species to enhance tree, shrub, and herba-
ceous riparian buffer communities  
 
Regeneration of floodplain forest on a 
larger portion of the site 
 
Introduce species to produce a habitat 
modification effect (canopy shade, mast 
production, seed bank enhancement) 
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4.2.4.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.4-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Longitudinal stone toe protection, 
■ Single-stone bendway weirs, 
■ Locked logs, 
■ Slit trench planting, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $673,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
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4.2.4.5 Potential Permitting Requirements   
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.4-2
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4.2.5 Concrete Central Peninsula (Buffalo River) 
The Concrete Central Peninsula site is approximately 45 acres and juts into the 
Buffalo River from the south shore along the left descending bank (LDB).  The 
site is approximately 3.2 miles from the mouth of the river (see Figure 4.2.5-1).  
The site is currently owned by CSX railroad and the City of Buffalo and is con-
nected to the north shore (e.g., right descending bank [RDB]) via two railroad 
bridges; the railroad bridges occur at upstream and downstream locations along 
the river.  The downstream bridge connects to the railroad that bisects the site.  
Historically, the western parcel was in active industrial use and still contains relict 
grain elevators along the western bank of the peninsula.  The site is bounded on 
three sides by the Buffalo River and the federally maintained navigation channel. 
 
The surrounding areas include abandoned land, an active railroad and rail yard, 
and industrial and park land (Smith Street Park) across the river (see Figure 
4.2.5-2).    
 

Figure 4.2.5-1 Concrete Central Peninsula Site Location Map 
 
4.2.5.1 Site Description 
Biologists conducted a field assessment of the Concrete Central Peninsula site in 
October 2010 to determine the presence, distribution, and status of existing habi-
tats in the in-channel/nearshore, shoreline, stream bank, and inland and upland 
areas.  The following descriptions are based upon observations made during that 
field effort.   
 
The in-channel and nearshore, shoreline, and stream bank portions of this site can 
be divided into three main sections:  eastern, northern, and western.  On this site, 
all discussion about these areas refers to the left descending bank (LDB). 
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The inland and upland portions of the site are bisected into eastern and western 
parcels by the active north-south running CSX railroad (see Figure 4.2.5-2).   
 
In-Channel and Nearshore 
 
Eastern Section.  Water depths near the eastern shoreline (see Figure 4.2.5-2) 
were relatively shallow ranging from less than a foot to approximately 3 feet be-
fore dropping sharply into deeper water.  The in-channel and nearshore area along 
the northern shoreline, east of the downstream railroad bridge, is characterized by 
soft silty substrates with occasional rocks, construction debris, and trash.  No 
submerged aquatic vegetation was observed in the nearshore area.  The eastern 
shoreline and stream bank are protected from westerly winds, unlike the northern 
and western shorelines.  
 
Northern Section.  Water depths along the northern shoreline downstream of the 
downstream railroad bridge (see Figure 4.2.5-2) were similar to those on the east-
ern shoreline ranging from less than a foot to approximately 3 feet before drop-
ping sharply in to deeper water.  The in-channel/nearshore area west of the rail 
bridge is characterized by coarser substrates consisting of cobble, slag, and gravel 
with a silty depositional layer.  There were more large rocks, boulders, and debris 
in this area compared to the eastern side of the peninsula.  Several off-shore 
wooden pilings are present along the northern shore west of the rail bridge.  These 
structures may prove to be beneficial as in-water structure and habitat for fish and 
other aquatic organisms.  A few submerged aquatic plants were observed among 
these pilings.  Although their condition due to the timing of observation made 
positive identification difficult, it is probable that these few plants were Eurasian 
milfoil (Myriophyllum spicatum).  The water in this area is more disturbed and 
active because it is impacted by the wind and the funneling effects of the steel pil-
ings and concrete shoreline downstream during lake seiches. 
 
Shoreline 
 
Eastern Section.  The eastern shoreline (see Figure 4.2.5-2) is natural and fairly 
narrow between the water’s edge and the toe of the bank slope, and consists pri-
marily of non-fill (i.e., native) sediments.  The shoreline extends into a wide shal-
low shelf which continues into the river channel.  The shoreline is dominated by 
common mugwort (Artemisia vulgaris), white snake root (Ageratina altissima), 
and scattered red osier dogwood (Cornus sericea).  Common reed (Phragmites 
australis) and reed canarygrass (Phalaris arundinacea) are present in areas where 
there are no trees.   
 
Northern Section.  The northern shoreline adjacent to the eastern parcel is simi-
lar to the eastern shoreline, although shallow shelf is somewhat narrower.  The 
shoreline environment along the northern portion of the western parcel is a com-
bination of coarse sand, gravel, slag material, and cobble.  The predominant vege-
tation observed in the narrow shoreline area was white snake root, with common 
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smartweed (Polygonum hydropiper), grapevine (Vitis sp.), common reed, golden-
rod (Solidago sp.), and reed canary grass.   
  

Photo 4.2.5-1 View of the Concrete Central Peninsula eastern shoreline 
looking downstream 

 
Western Section.  The Concrete Central grain elevator is located about halfway 
down on the western shore.  The shoreline and banks in that area include steel 
sheet piling capped with concrete.  South of the Concrete Central building, the 
shoreline and stream bank are armored with timbers attached to wooden pilings.  
As the western shoreline meets the Blue Water Tower Turning Basin (in the 
southwest section of the peninsula), the shoreline consists of large rocks, concrete 
block debris, and cobble. 
 
Stream Bank 
 
Eastern Section.  The stream bank on the eastern shore of the peninsula has 
nearly vertical banks 6 to 8 feet in height with minor erosion due to scour and un-
dercutting.  The erosion has led to exposed root mats along the banks.  The com-
position of the stream bank was observed to be of natural materials (soil and rock) 
with no fill debris in the exposed soil profile.  Trees scattered along the stream 
bank include European black alder (Alnus glutinosa) and crack willow (Salix 
fragilis).  Herbaceous species include common mugwort, goldenrod, and upland 
grasses.  This stream bank profile continues along the northern stream bank east 
of the downstream railroad bridge, although the trees are larger and older. 
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Photo 4.2.5-2  View of Concrete Central Peninsula western shoreline look-
ing downstream 

 
Northern Section.  The northern stream bank west of the railroad bridge is ap-
proximately 10 to 12 feet high and nearly vertical.  The banks appear to be pri-
marily composed of urban fill, slag, and other dumped debris (i.e., bricks and 
concrete).  Numerous concrete slabs were observed on top of and on the side 
slope of the stream banks.  There is some evidence of scour and undercutting, due 
primarily to ice and high-flow scour.  Crack willow trees occur along the banks.  
Some of the trees hang out over the shoreline and nearshore areas, providing 
shade and cover.  Other tree species observed include quaking aspen (Populus 
tremuloides), Eastern cottonwood (Populus deltoides), and European black alder.  
Stag-horn sumac (Rhus typhina) occurs sporadically along the stream bank.  The 
herbaceous species found along this area are similar to those found along the east-
ern parcel stream bank.  
 
Inland and Upland 
Generally, the western parcel has been highly disturbed by historical industrial 
activities.  This area is characterized by the presence of excavated areas, access 
roads, and railroad ties, with slag and what appears to be coal covering the ground 
surface.  The parcel to the east of the railroad tracks may also have been disturbed 
by historic clearing activities, but the current land surface appears to be more 
readily suited to restoration.  For example, shallow soil probing (6 to 10 inches 
deep) at a few locations suggested that the soils are natural or, if placed as fill, 
they are not characterized as industrial material.  
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The upland area of the eastern side of the peninsula is an old field mosaic com-
prised largely of herbaceous species with scattered and infrequent trees.  Several 
patches of mature dogwood thickets and bush honeysuckle are scattered through-
out as well.  Low-lying areas, or depressions, are scattered across the site; some of 
which include dense pockets of common reed.  Common mugwort is ubiquitous 
across the eastern parcel, comprising more than 50% of groundcover.  Other spe-
cies identified include crack willow, cottonwood, white snake root, milkweed 
(Asclepias incarnata), common ragweed (Ambrosia artemisiifolia), goldenrod, 
and Kentucky bluegrass (Poa pratensis).   
 

Photo 4.2.5-3 View of inland and upland area of the eastern parcel 
 
A drainage ditch parallels the north-south oriented railroad.  The ditch is located 
near the toe of the railroad berm and begins where the rail lines diverge running 
north-south and east-west near the southwest corner of the eastern parcel (see 
Figure 4.2.5-2).  The ditch has not been maintained for water conveyance and has 
since become naturalized with a variety of grasses, sedges, shrubs, and cattails 
(Typha sp.) growing within the ditch channel, and crack willow lining the top of 
its eastern bank.  The bottom widths of the channel are approximately 20 feet 
wide near the southern boundary of the site but narrow to approximately 2 to 3 
feet as it empties into the Buffalo River upstream from the railway bridge.  Sev-
eral wildlife paths were observed across the entire site and there were multiple 
deer sightings during the field work. 
 
The upland area on the western side of the peninsula is similar to that of the east 
side and can be classified as a reverting industrial area.  The elevation of the 
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western side is slightly higher than the east, but depressional areas exist.  These 
depressional areas are filled with either common reed or common mugwort grow-
ing as monocultures.  
 
The western parcel has been impacted by historic industrial operations and con-
tains access roads made from fill material.  The ground surface is predominantly 
fill material.  Scattered tree growth includes crack willow, quaking aspen, and 
eastern cottonwood. 
 

Photo 4.2.5-4 View of inland and upland area of western parcel 
 
4.2.5.2 Restoration Opportunities and Actions 
The western parcel of this site has been identified as a potential project location 
within the Buffalo Green Energy Corridor.  The habitat restoration opportunities 
proposed here, therefore, are limited to the entire eastern parcel east of the rail-
road, and the in-channel and nearshore, shoreline, and steam bank areas along the 
eastern and northern boundaries of both the eastern and western parcels (see Fig-
ure 4.2.5-2). 
 
Development of the Buffalo Green Energy Corridor is being proposed to leverage 
the historical grain elevator districts and biomass handling and storage capabili-
ties.  Specifically the plans for this site call for the development of a rail yard able 
to accommodate a full 91-car train unit on sidings for disassembly and re-
assembly, maintenance, etc.  The project would integrate the grain elevators for 
storage and promote energy efficient and economic transportation of a variety of 
goods and materials.  The western parcel of this site plays an important role in this 
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very significant economic development project.  The restoration measures pro-
posed here would not be inconsistent with the economic redevelopment of the 
western parcel of the Concrete Central Peninsula. 
 
The expanse of available land (approximately 23 acres of the eastern parcel plus 
the shoreline) along this section of the Buffalo River offers a number of habitat 
restoration opportunities which would support the improvement of water quality 
and fish and wildlife habitats, and create ecological uplift in the in-channel, near-
shore, shoreline, stream bank, and inland and upland areas.  Implementation of the 
habitat restoration features proposed here would contribute to the BUI delisting 
process (see Table 4.2.5-1).   
 
The geometry of the site along the river creates a long contiguous frontage of 
shoreline and stream bank, along the Buffalo River (see Figure 4.2.5-2).  The 
shoreline proposed for restoration is approximately 2,500 feet long.    
 
In-Channel/Nearshore 
The nearshore area along the eastern shoreline consists of a shallow shelf extend-
ing out into the channel.  This area is uniform with low structural complexity.  A 
bathymetric survey of the nearshore portion of the channel along the entire length 
of proposed restoration areas (as described above) is recommended to obtain more 
detailed information on channel depths and to support determinations for the res-
toration and enhancement of additional in-water habitat.  The United States Army 
Corps of Engineers (USACE) – Buffalo District may have bathymetric data for 
this area.  
 
The in-channel and nearshore restoration opportunities focus on creating structure 
within nearshore areas to support the deposition of river sediments that are trans-
ported from upstream.  Single-stone bendway weirs, rock vanes, log or stone re-
vetments, and rootwads could be designed for use as resistive and redirective 
structures.  These would reduce the impacts of hydraulic and ice scour along the 
northern shoreline and stream bank areas by diverting the high flows toward the 
center of the river channel.  The federal navigation channel occurs near the shore-
line of this site; therefore, coordination with the USACE would be required to de-
termine where in-channel and nearshore restoration features can be used.  The de-
sign and orientation of hydraulic cover stones, locked logs, and pinned rootwads 
would enhance fish habitat in the northern and eastern portions of the site where 
there appears to be very little in terms of habitat complexity.  These features 
would increase in-channel structure and ecological function within the water col-
umn.  Additional sediment capture in the nearshore area may also encourage es-
tablishment of submerged aquatic vegetation (SAV) by providing substrate and 
shallow water depths (e.g., less than 8 feet).  The additional structure would create 
micro-topography and contours while providing habitat and protection for fish 
and benthos. 
 
In addition to providing habitat, installing secure and resilient nearshore structures 
would also resist hydraulic and ice scour.  Such structures would help stabilize 
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shoreline and stream bank areas and support the formation of native plant com-
munities.  These features would also improve habitat for benthic organisms and 
fish by providing in-stream cover, refuge, and oxygenation during low-flow con-
ditions.  
 
The detailed planning and design process would have to evaluate all proposed res-
toration features in the in-channel and nearshore area to ensure that the types of 
structures and the locations for those structures would not cause flooding up-
stream or downstream of the site, and would not impede navigation and ice flows. 
 
Shoreline 
Expansion of the narrow shoreline in the eastern and northern areas could be 
achieved using a variety of restoration features.  Nearshore structures would be 
installed and integrated into shoreline areas to provide increased stability.   
 
Generally, exposed land in areas above mean water level and the stream bank are 
valuable sites for shoreline habitat enhancement.  Shoreline mud flats and gravel 
bars are currently unstable and do not support the recruitment and colonization of 
native emergent plant communities.  Large woody debris, rootwads, log revet-
ments, longitudinal stone toe slope protection, and rock vanes or weirs provide 
structure that resists scouring during high-flow conditions and collects sediment 
and organic matter that would support emergent plant communities.  Vegetated 
shoreline areas would provide hydraulic roughness and stabilize substrates while 
providing emergent shoreline habitat that would benefit fish, macroinvertebrates, 
wading birds, waterfowl, and other wildlife.  The potential need for substrate 
augmentation along the shoreline should be evaluated during the restoration de-
sign process to ensure adequate substrate types to support emergent plant growth. 
 
Resistive features extending into nearshore waters from shoreline areas would 
create areas of sediment, nutrient, and gravel deposition during high flows, and 
especially during flood events.  These sediment and nutrient capture areas would 
support the formation of shoreline habitat by the subsequent establishment and 
expansion of emergent plant communities. 
 
Stream Bank 
The eastern stream bank is characterized by steep, nearly vertical, slopes.  The 
northern stream bank exhibits signs of scour erosion.  The current condition of the 
eastern and northern stream banks suggests that they could be reshaped, planted, 
and integrated with shoreline plant communities.  Slope stabilization measures 
using erosion control geotextiles, large woody debris, and soil amendments to 
support revegetation would provide the physical structure for stream bank stabil-
ity.  A sloped stream bank with a diverse native-species riparian plant community 
would provide hydraulic roughness to dissipate high-flow energy, greater soil sta-
bility and resilience to ice scour, and a natural interface between the stream bank 
and shoreline habitat zones.  The control and management of invasive species 
should be integrated with the establishment of native vegetation.  The result 
would lead to increased plant diversity and habitat function. 
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Inland and Upland 
The current focus for potential restoration opportunities in the inland and upland 
area is in the eastern parcel of the site (see Figure 4.2.5-2).  As described in Sec-
tion 4.2.5.1, the inland and upland area currently contains a matrix of habitat 
types and niche areas, including:  old field; small patches of dogwood thickets; 
depressional areas that appear to hold water for extended durations; and a ditch.  
These features can be incorporated into the restoration design with the potential 
to:  create emergent wetland areas; provide for more natural geometry of the ditch 
(e.g., potentially create some meanders within the watercourse to eliminate the 
“straight line” drainage it is now); and develop bottomland forested or scrub shrub 
vegetative communities. 
 
The current extent of vigorous invasive species growth requires that the restora-
tion design and implementation process include the development of an aggressive 
ISCMP.  The management of invasive species and implementation of a native 
species restoration planting plan would greatly improve habitat value, structure, 
and function.  The soils across the site should be evaluated to determine the need 
for amendments to support native plant community regeneration.  Although the 
soils appeared to be natural (not composed of industrial fill material), it is likely 
that the land was built up historically and the soils do not originate from this loca-
tion.  Natural soils would facilitate the planting and rapid establishment of a more 
diverse riparian tree and shrub community extending from the top of the stream 
bank through the inland and upland habitat area.  A canopied and mast-producing 
native hardwood forest with a diverse shrub and herbaceous understory would be 
an appropriate design for this site and would support control of invasive species.  
The species assemblage to be established would include primeval vegetation 
known to have occurred in the watershed and fast-growing tree and shrub species 
with high habitat value. 
 
The incorporation of small wetlands or seasonally wet low-lying areas would pro-
vide opportunities for restoring or expanding habitat for reptiles and amphibians.   
 

Table 4.2.5-1 Summary of Restoration Opportunities at the Concrete Central Peninsula 
Site, Buffalo River, Buffalo, New York 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel/Nearshore In-channel habitat structure 

and complexity 
 
Nearshore structure creation 
and enhancement 
 
Fish habitat enhancement 
 
Submerged aquatic vegeta-
tion (SAV) bed development

Redirective features – bendway weirs, 
rock vanes, locked logs, embedded large 
and small woody debris, rootwads, and 
LUNKERS 
 
Native SAV plantings, potential substrate 
amendments 
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Table 4.2.5-1 Summary of Restoration Opportunities at the Concrete Central Peninsula 
Site, Buffalo River, Buffalo, New York 

Focus Area Restoration Opportunities Restoration Features and Methods 
Shoreline Shoreline stabilization 

 
Integrated habitat and resis-
tive structures to capture 
sedimentation, provide ero-
sion control, and increase 
aquatic habitat diversity 
 
Substrate enhancement 

Longitudinal toe protection 
 
Native wetland species plantings in com-
bination with log or stone toe revetments 
and other stabilizing features extending 
into nearshore areas 
 
Embedded or keyed-in structures (large 
woody debris) for shoreline soil stabiliza-
tion and sediment retention 
 
Seeding and planting of emergent plants 
for shoreline community diversity, hy-
draulic roughness, and habitat value 

Stream Bank  Bank reshaping and stabili-
zation 
 
Toe protection 
 
Secured structural features 
for sediment and erosion 
control 
 
Increase riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 
 
Substrate enhancement 

Bioengineering for soil stabilization and 
retention  
 
Bank re-shaping 
 
Geotextile erosion control with native 
riparian plantings – herbaceous, shrub, 
and tree layers 
 
Integrated soil bioengineering with resis-
tive and redirective features to protect the 
toe of stream bank from undercutting and 
preserve the natural stream bank and 
shoreline geomorphology 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-73 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Table 4.2.5-1 Summary of Restoration Opportunities at the Concrete Central Peninsula 
Site, Buffalo River, Buffalo, New York 

Focus Area Restoration Opportunities Restoration Features and Methods 
Inland and Upland Soil mapping and charac-

terization  
 
Determine need for soil 
amendments 
 
Invasive plant community 
mapping 
 
Increase native species rich-
ness and strata diversity 
 
Increase habitat connec-
tivity, structure, and com-
plexity 
 

Soil amendments 
 
Invasive plant community control and 
management 
 
Multi-layered native diversity plantings to 
enhance tree, shrub, and herbaceous ri-
parian buffer communities 
 
Regeneration of bottomland forest 
 
Incorporation of wetlands or seasonally 
aquatic habitats 
 
Naturalizing the ditch to mimic a more 
natural cross section and longitudinal ge-
ometry, including creating meanders 
 
Introduce species to produce a habitat 
modification effect (canopy shade, mast 
production, seed bank enhancement) 

 
4.2.5.3 Constraints and Considerations for Restoration 
Restoration planning and design must consider the active rail use and the potential 
for the creation of an expanded rail yard within the western parcel of the site.  
Current and proposed future rail use might limit access for habitat restoration con-
struction and public access to the restored area following construction.  The heavy 
equipment needed to implement restoration activities could probably access the 
site using gravel roads that parallel the active rail lines.  Access for construction, 
however, would need to be planned in coordination with CSX Corporation. 
 
Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define the types and siting of the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
success criteria against which the success of each project stabilization feature can 
be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
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ing or bank erosion problems, or impediments to navigation, would not occur up-
stream or downstream of the site if in-water structures were constructed. 
 
Project planning and design would also require determining the extent of the in-
channel area outside the limits of the federal navigation channel, where habitat 
restoration could be constructed without interfering with watercraft use.  Prelimi-
narily, it appears possible to design and install successful habitat restoration 
measures, subject to adequate analysis such as hydrologic and hydraulic model-
ing.  Coordination with the USACE would be required to define the exact location 
of the federal navigation channel. 
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.   
 
Control measures should be implemented to address the ecological impacts and 
physical constraints invasive plant communities present to restoration planning 
and design.  A multi-season effort is recommended to establish a control and 
management regime that would prepare the site for regeneration of native plant 
communities.  Site preparation activities and sequencing of construction tasks on 
sites with invasive species communities requires the integration of control and 
management methods and re-vegetation plans.  Sequencing of activities would 
need to focus on effective management scenarios while also protecting other ele-
ments of the restoration project.  If chemicals are selected to control and manage 
invasive species, all materials and methods used must be in accordance with fed-
eral and state regulations, particularly with respect to avoiding harm to aquatic 
organisms and habitat.  State-of-the-art control protocols should be used when 
planning and implementing the ISCMP. 
 
Remedial Sediment Dredging Project 
The timing of a restoration project within this site would have to be coordinated 
with the dredging of the Buffalo River currently planned by the United States 
Army Corps of Engineers (USACE) and the Great Lakes National Program Office 
of the United States Environmental Protection Agency (EPA).  (See Section 4.1 
for overview of the remedial dredging projects.)  The first of these two major en-
vironmental dredging projects is expected to begin in summer 2011 and will be 
conducted by the USACE to address contaminated sediments in the federal navi-
gation channel.  The second project, to be implemented with oversight of the 
EPA, would address contaminated river sediments outside of the navigation chan-
nel.  The remediation would occur mostly along the shoreline of the river in tar-
geted areas of a 6.2-mile stretch of the lower Buffalo River and a 1.4-mile stretch 
of the City Ship Canal.  Habitat restoration construction across the Concrete Pen-
insula should be planned with full knowledge of the remedial dredging schedule. 
 
Stormwater Outfalls, CSOs, and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.5-2 
for the locations of stormwater outfalls near the Project site.  Due to the scale of 
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the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.5.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.5-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection along shoreline, 
■ Bendway weirs, 
■ Tiebacks for bendway weirs, 
■ Vegetated riprap, 
■ Longitudinal stone toe protection along the east bank, 
■ Longitudinal stone toe protection along the west bank, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $2,884,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.5.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 



Figure 4.2.5-2
Potential Restoration Areas
Concrete Central Peninsula
Buffalo, New York

(All Areas Approximate) 

Parcel Federal Navigation Channel, Approximate Location Remedial Design Dredging Footprint, Approximate Location
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4.2.6 Blue Tower Turning Basin (Buffalo River) 
The Blue Tower Turning Basin site is located along the left descending bank 
(LDB) of the Buffalo River, east of the Katherine Street Peninsula and due west 
of the active CSX rail line.  This site is approximately 3.1 miles upstream of the 
mouth of the river.  The basin was created for turning and staging ships loading 
and unloading freight.  This section of the river is considered open water, so all 
activities would need to be cleared through the USACE and other regulatory 
agencies.  Adjacent land uses include active railroad tracks and abandoned indus-
trial land.    
 

Figure 4.2.6-1 Blue Tower Turning Basin Site Location Map 
 
4.2.6.1 Site Description 
Biologists conducted a field assessment in October 2010 to identify existing habi-
tats in the Blue Tower Turning Basin area and determine their distribution and 
status.  The following descriptions are based on observations made during the 
field assessment.  Areas beyond the top of the river bank and the adjacent upland 
areas are currently in active rail use and were not assessed. 
 
In-channel/Nearshore 
The turning basin is characterized by a deep-water environment, but a shallow 
shelf was observed during the field assessment.  Visual observations of the sub-
strates in this shallow-water area (approximately 0.5 to 4 feet deep) included 
coarse sand, a thin upper layer of silt and organic materials, and man-made debris 
and trash.  No submerged aquatic vegetation beds or emergent wetland areas were 
evident.  Pilings occur intermittently along the shoreline, extending from the 
shoreline into the shallow-water zone.  Such structures often provide in-water 
structure for fish and other aquatic organisms. 
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Shoreline 
The shoreline is characterized by an exposed and variably vegetated flat that 
slopes slightly upward from the water’s edge to the toe of the stream bank.  The 
width of the shoreline varies along the basin, narrowing where the abandoned 
grain elevators are located at the upstream and downstream limits of the basin 
(see Figure 2.4.6-2).  During the field assessment, most of the shoreline was cov-
ered by an extensive amount of dead trees, branches, trash, and other materials, 
which apparently had floated in from upstream areas or were pushed into the area 
from downstream and across the river by prevailing winds and seiches.  Concrete 
rubble was also scattered about the shoreline.   
 

Photo 4.2.6-1 Woody debris along the turning basin shoreline 
 
The shoreline substrate is mostly overlain by rock and gravel, with some cobble 
and boulders.  Algae were observed on many of the rock surfaces along the shore-
line, indicating that water levels are variable in that part of the river and that the 
exposed shoreline is often inundated.  The soils of the shoreline consist of a com-
bination of native material that appears to have accreted naturally over time (as 
opposed to placed or fill material), woody debris, and slag.  With the exception of 
an occasional pale yellow iris (Iris pseudacorus) and unidentified grasses, no 
emergent vegetation communities or pockets of fringe wetland vegetation were 
observed along the shoreline or in the nearshore area. 
 
Water was observed issuing from the vicinity of a large concrete block.  The im-
mediate source of the water is buried by accumulated sand, gravel, and rock, but 
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the flow percolates through the rock and sand that has covered the opening of the 
outlet.  The source of the water was not determined. .   
 
Stream Bank 
The stream bank within the turning basin is composed of large stone riprap that 
varies in height, rising from 6 to 8 feet above the shoreline.  Concrete rubble and 
other construction-related debris were observed along and at the toe of the stream 
bank.  The stream bank is vegetated with a variety of herbaceous species and 
forbs, including yellow iris (Iris pseudacorus), reed canary grass (Phalaris arun-
dinacea), and white snake root (Ageratina altissma).  Vegetation is more sparse 
and scattered near the toe of the stream bank, with plant density increasing with 
elevation on the bank.  The dominant vegetation in the riparian zone is cotton-
wood (Populus deltoides) in the tree stratum, with crack willow (Salix fragilis) 
and European black alder (Alnus glutinosa) also present.  In terms of overall 
abundance, common mugwort (Artemisia vulgaris) and Japanese knotweed (Po-
lygonum cuspidatum) are the predominant species in the herbaceous stratum.  
Japanese knotweed is more prevalent at the upstream and downstream limits of 
the basin (see Figure 2.4.6-2).  
 
The stream bank along the basin is heavily disturbed by decades-old dumping and 
the large volume of “floatables” that find their way onto the shoreline and stream 
bank areas.  There is some scour erosion apparent along the banks, but it is mini-
mal due to the vegetated and armored banks and the orientation of the basin to the 
main river channel.  
 
Inland and Upland 
A railroad right-of-way with active rail lines is located just beyond the top of the 
stream bank; therefore, the field assessment did not include areas farther inland. 
 
4.2.6.2 Restoration Opportunities and Actions 
Existing and potential future land uses that lie beyond the top of the riverbank 
(e.g., inland and upland) in the vicinity of the Blue Tower Turning Basin limit the 
size, or “footprint,” of restoration opportunities.  Potential restoration opportuni-
ties could also be constrained by a proposal to construct an expanded rail yard ad-
jacent to and west of the upstream turning basin stream bank.  That area is also 
identified as the eastern parcel of the Concrete Peninsula site (see Section 4.2.5).  
In addition, the federal navigation channel passes through the turning basin and 
near the shoreline, and no modifications to the navigation channel are allowed.  
 
The site provides a number of habitat restoration opportunities within the channel 
and in the nearshore, shoreline, and stream bank areas that would principally sup-
port increasing fish and wildlife habitat structure in the Buffalo River.  Construct-
ing habitat restoration features would contribute to the BUI delisting process (see 
Table 4.6.2-1 and Figure 4.2.6-2). 
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In-channel and Nearshore 
In-channel restoration opportunities are constrained by the limits of the federal 
navigation channel and the need for cargo ships and other watercraft to use this 
area for navigation, turning, and temporary staging.  Assuming that there is 
enough space to accommodate shipping and boat traffic, restoration opportunities 
could include the use of redirective and resistive features to create a more com-
plex in-channel environment for the benefit of fish, benthos, and macroinverte-
brates, and to screen some of the “floatables” to prevent their lodging onto the 
shoreline.  Redirective features would include weirs or rock vanes.  In addition, 
wooden pilings could be used to deflect large logs, trash, and other debris away 
from the basin shoreline while also creating perches for avian species.   
 
Pilings driven into the substrate in clusters of three (or more) could be situated so 
that a large percentage of the material floating downstream would be deflected 
away from the shoreline.  Cribbing, locked logs, and LUNKER structures could 
be designed and constructed in association with the pilings to create a greater 
complexity of available cover and forage habitat for fish, while also providing 
surfaces for attachment of macroinvertebrates and other benthic organisms. 
 
River hydraulics and the limits of the federal navigation channel would need to be 
evaluated to develop the design, specifications, and placement of in-channel and 
nearshore features.  It is possible that the selected features could also increase 
habitat function and values by creating a more variable river bottom with deeper 
scour areas and variable sediment deposition zones.  In areas with appropriate wa-
ter depths (i.e., <6 feet), restoration activities could also include evaluating sub-
strates, amending substrates as needed, and then providing for the development 
and persistence of submerged aquatic vegetation beds and emergent wetland 
communities.  These communities would provide value to fish, macroinverte-
brates, wading birds and waterfowl, and terrestrial wildlife.   
 
Shoreline 
The width of the shoreline varies due to fluctuating water levels in the river but 
there is a well-established beach.  Because the vast amount of man-made debris 
and natural material that has accumulated on this site limits the ecological value 
of the shoreline, debris removal would be vital to the restoration of this site.  Once 
the debris and other material has been removed (some of the large logs and woody 
debris may be used on-site for cribbing, locked logs, or other features), a planting 
plan should be developed to create a partially exposed beach-river fringe commu-
nity.  Substrate/soil amendments, along with shoreline anchoring features such as 
cribbing, locked logs, and log/stone revetments, may be needed to support the es-
tablishment and persistence of the vegetation community.  An established shore-
line vegetation community would act as an effective transition zone between the 
in-channel/nearshore emergent and submergent communities and the stream bank.  
The result would be a greater diversity of structure, forage, and cover for a wider 
variety of wildlife. 
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Stream Bank 
The habitat restoration approach for this area focuses on naturalizing the stream 
bank throughout the basin.  Although the bank appears stable, bioengineering 
techniques could be implemented to increase shoreline stability.  Targeted debris 
removal should occur first, followed by the design and implementation of an inte-
grated ISCMP to address the predominance of Japanese knotweed and common 
mugwort.  A stream bank zone planting plan for the regeneration of a native ripar-
ian community would work hand-in-hand with the ISCMP to increase the prob-
ability of success for both controlling the invasive species and establishing a na-
tive plant community.  Soil amendments and soil “choking” (i.e., using soil to fill 
in the interstitial spaces between riprap and large rocks) can be used to fill spaces 
between existing riprap stones, which would be followed by planting native tree 
and shrub species.  Where necessary, resistive features such as stream bank toe-
of-slope protection and bank armoring could be used to further protect the bank 
and shoreline from erosion associated with high-flows and ice scour.   
 
Inland and Upland 
The opportunities for habitat restoration beyond the top of stream bank are negli-
gible at this location due to existing and potential future land uses. 
 

Table 4.2.6-1 Summary of Restoration Opportunities at the Blue Tower Turning Basin, 
Buffalo River, City of Buffalo 

Focus Area Restoration Opportunities  Restoration Features and Methods 
In-Channel/ 
Nearshore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement 
 
Submerged aquatic vegetation 
bed development 
 
Emergent wetland fringe 

Bendway weirs or vanes for scour pools
 
Submerged and vertical piling 
 
Cribbing, locked logs, rootwads 
 

Shoreline Debris removal 
 
Bank stabilization  
 
Mudflat/beach community en-
hancement  
 
Shoreline anchoring  
 
Substrate/soil enhancement 

Removal and disposal of debris  
 
Cribbing, locked logs, log/stone revet-
ments 
 
Soil bioengineering and amendments  
 
Native wetland species plantings in 
combination with ISCMP removal 
methods 
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Table 4.2.6-1 Summary of Restoration Opportunities at the Blue Tower Turning Basin, 
Buffalo River, City of Buffalo 

Focus Area Restoration Opportunities  Restoration Features and Methods 
Stream Bank Bank stabilization  

 
Sedimentation and erosion con-
trol  
 
ISCMP  
 
Increasing riparian structure and 
diversity  

Bioengineering for bank stabilization/ 
vegetated riprap (within existing bank)  
 
Integrated ISCMP with  regeneration of 
native riparian zone – herbaceous, 
shrub, and tree layers  

Inland and Upland  Opportunities limited by current 
and potential land uses 

Not applicable 

 
4.2.6.3 Considerations and Potential Constraints for Restoration 
Considerations for restoration planning and implementation include the likely 
need for a thorough evaluation of the design of deflective features to reduce the 
“floatables” load along the turning basin shoreline.  Project planning and design 
would also require determining the extent of the in-channel area outside the limits 
of the federal navigation channel, where habitat restoration could be constructed 
without interfering with watercraft use.  Preliminarily, it appears possible to de-
sign and install successful habitat restoration measures and deflective structures, 
subject to adequate analysis such as hydrologic and hydraulic modeling. 
 
Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses in order to more 
closely define the types and siting of the features.  Additional analyses would be 
required to quantify erosion and scour in order to determine what, if any, shore-
line stabilization/resistive features are necessary.  The resulting quantitative data 
would allow for the development of site-specific quantitative success criteria 
against which the success of each project stabilization feature can be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems, or impediments to navigation, would not occur up-
stream or downstream of the site if in-water structures were constructed. 
 
Restoration planning and design must also consider the active rail use and the po-
tential for the creation of an expanded rail yard within the western parcel of the 
Concrete Peninsula site (adjacent to and due north of the basin shoreline).  Cur-
rent and proposed future rail use could limit access for habitat restoration con-
struction and public access to the restored area following construction.  The heavy 
equipment needed to remove debris could probably access the turning basin 
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shoreline either from the water or from the top of bank.  Access for construction, 
however, would need to be evaluated in coordination with CSX. 
 
It is possible that public access to this location could be limited to water access, 
which could increase the value of restored shoreline and in-channel/nearshore 
habitats.   
 
Invasive Plant Communities 
Control measures could be implemented to address the ecological impacts and 
physical constraints invasive plant communities present to restoration planning 
and design.  A multi-season effort is recommended to establish a control and 
management regime that would prepare the site for regeneration of native plant 
communities.  Site preparation activities and sequencing of construction tasks on 
sites with invasive species communities requires the integration of control and 
management methods and re-vegetation plans.  Chemical and mechanical control 
methods should focus on these areas prior to constructing the remainder of the 
habitat restoration design (e.g., native plantings).  Sequencing of activities would 
need to consider effective management scenarios while also protecting other ele-
ments of the restoration project. 
 
Remedial Sediment Dredging Project 
The timing of a restoration project within this site would have to be coordinated 
with the dredging of the Buffalo River currently planned by the U.S. Army Corps 
of Engineers (USACE) and the Great Lakes National Program Office of the U.S. 
Environmental Protection Agency (EPA) (See Section 4.1).  The first of two ma-
jor environmental dredging projects is expected to begin in summer 2011 and will 
be conducted by the USACE to address contaminated sediments in the federal 
navigation channel.  The second project, to be implemented with oversight of the 
EPA, would address contaminated river sediments outside of the navigation chan-
nel.  The remediation would occur mostly along the shoreline of the river in tar-
geted areas of a 6.2-mile stretch of the lower Buffalo River and a 1.4-mile stretch 
of the City Ship Canal.  Habitat restoration construction in the Turning Basin area 
should be planned with full knowledge of the remedial dredging schedule. 
 
Stormwater Outfalls, CSOs, and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.6-2 
for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs.  

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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4.2.6.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.6-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Vegetated riprap, 
■ Single-stone bendway weirs, 
■ Rock keys, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $ 478,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
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4.2.6.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.6-2
Potential Restoration Areas 
Blue Tower Turning Basin
Buffalo, New York
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4.2.7 Ogden Estates (Buffalo River) 
The Ogden Estates is a privately owned 27-acre site located along the left de-
scending bank (LDB) of the Buffalo River in the city of Buffalo.  It is across the 
river and south of Houghton Park and bordered by South Ogden Street to the east, 
an undeveloped parcel to the south, and an elevated railroad bed to the west.  
Minerals Springs Road is approximately 300 feet to the southwest of the site.  
This site is approximately 7 miles upstream from the mouth of the river.  Adjacent 
land uses include residential housing, a school, a public park, and an active rail-
road. 
 

Figure 4.2.7-1 Ogden Estates Site Location Map 
 
4.2.7.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to determine 
the presence, distribution, and status of existing habitats of the site.  The follow-
ing descriptions are based upon observations made during that field effort.  
 
In-channel and Nearshore 
The river is generally shallow along the Ogden Estates property (approximately 4 
feet).  The substrates along this area include cobble with some large boulders scat-
tered throughout.  Some submerged aquatic vegetation was present, but species 
identification was not confirmed.  No aquatic vegetation was observed.  The in-
river habitat was entirely run habitat.  No portions of the river in this area have the 
in-stream structure necessary for riffles or pools.  There was no evidence of emer-
gent wetland areas.  Kayakers were observed using the river at this location, 
which is a portion of the Buffalo River Urban Canoe Trail. 
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Photo 4.2.7-1 View of river channel and steep, armored banks; looking 

upstream toward the South Ogden Street bridge 
 

 
Photo 4.2.7-2 View of river channel and steep, armored banks, looking 

downstream 
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Shoreline 
There is no shoreline or beach zone along the Ogden Estates site because the 
banks are armored with boulders from the river bed to 2 feet above the water 
level.  There are water stains on the boulders, which suggest the typical water 
level in this in this portion of the river.   
 
Stream Bank 
The stream bank is composed of stone that armors the toe of the slope.  The stone 
armoring protects the base of the bank from erosion due to high river flows and 
ice scour.  The banks are approximately 18 to 20 feet high with a terrace, or 
bench, approximately half-way up.  Above the armor, the banks are composed of 
natural soils.  The banks are well-vegetated below the terrace with a variety of 
herbaceous species including white snake root (Ageratina altissima), Japanese 
knotweed (Polygonum cuspidatum), grapevine (Vitis sp.), and goldenrod (Soli-
dago sp.).  The terrace overstory contains cottonwood (Populus deltoides), red 
maple (Acer rubrum), and crack willow (Salix fragilis), which overhangs the 
river.  The understory contains white snake root, goldenrod, Japanese knotweed, 
boneset (Eupatorium perfoliatum), purple loosestrife (Lythrum salicaria), and 
reed canary grass (Phalaris arundinacea).  
 
There is evidence of ice scour along the banks in the form of eroding banks above 
the armor and scrapes on tree trunks along the banks.  Observable severity of ero-
sion was minimal-to-moderate due to the protection provided by the vegetated 
and armored banks.  
 
Inland and Upland 
The remaining area on the property is upland from the top of bank.  It is a gener-
ally flat vacant lot with scattered pits towards the center.  The site appears to have 
been used for years as a dumping ground for a variety of trash, including cars, 
cement, brick, and other construction debris.  
 
There are informal paths along the top of the bank from Ogden Street to the rail-
road bridge and along the toe of slope at the railroad bed.  The western half of the 
upland area is predominantly vegetated by thick stands of Japanese knotweed.  
Cottonwood, tree of heaven (Ailanthus altissima), and box elder (Acer negundo) 
are also present with common mugwort (Artemesia vulgaris) in the understory.  
The eastern half of the site, along Ogden Street, is predominately herbaceous with 
reed canary grass, Canada golden rod (Solidago canadensis), and common mug-
wort along with scattered cottonwood trees.   
 
4.2.7.2 Restoration Opportunities and Actions 
The existing composition and structure of this site provides for a number of habi-
tat restoration opportunities that would principally support increased fish and 
wildlife habitat within the Buffalo River.  Construction of habitat restoration fea-
tures would contribute to the BUI delisting process (see Table 4.2.7-1 and Figure 
4.2.7-2). 
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Photo 4.2.7-3 View of debris pile in inland and upland area containing as-

phalt and other material 
 

 
Photo 4.2.7-4 Upland and inland area near west end of site containing 

Japanese knotweed and common mugwort 
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In-Channel and Nearshore 
There appear to be substantial opportunities for habitat restoration within the 
river.  The river channel is channelized and relatively deep along this site creating 
a straight run environment.  Rip rap armoring occurs along both stream banks 
(armoring is more scattered along the LDB).  Channel bathymetry and cross-
section surveys should be completed to support the design of in-channel features.  
Aquatic habitat enhancement could take the form of placing large single-stone 
bendway weirs and/or hydraulic cover stones to provide for hydraulic diversity, 
cover and resting areas for fish and other aquatic organisms, and to improve oxy-
gen concentrations within the water column.  Other opportunities focus largely on 
re-directive features placed within the channel.  Bendway weirs or rock vanes 
would protect the bank and shoreline from erosion associated with high flow and 
ice scour, and also provide in-channel and nearshore aquatic habitat.  These fea-
tures could be used to increase in-channel structural diversity and could be de-
signed in tandem with nearshore structures to support fishery habitat enhance-
ment.  Root wads, locked logs, LUNKERS, and hydraulic cover stones would 
provide habitat structure and complexity within the water column and allow de-
velopment of scour pools, substrate contours, sediment deposition, and subse-
quent variations in water depth that would be beneficial to both fish and benthos.  
Completion of a hydraulic and hydrologic study would help with understanding 
the effects that the restoration features would have on the conveyance characteris-
tics of the channel.  More complete analysis would support selection, design, and 
siting of such features. 
 
Shoreline 
The unnatural, trapezoidal-shaped channel along this site has created a deep-
water, in-channel environment that abruptly ends in steep-sided, rip rapped stream 
banks.  Opportunities for restoration within the shoreline zone are limited at this 
location due to stream bank armoring that extends below the waterline.  As a re-
sult, the stream banks start at the waterline.  The creation of a shoreline “shelf” 
containing gravel bars or a fringe emergent community, however, would increase 
habitat structure, diversity, functions, and values.  In some areas it may be possi-
ble to re-shape the stream bank, removing material from the upper bank to create 
a gentler slope to create a less “ditch like” cross-section and to simultaneously 
provide shoreline and shallow water habitat for amphibians, fish, waterfowl, and 
wading birds. 
 
Depending on the results of additional analyses, design and installation of bend-
way weirs, rock vanes, longitudinal toe protection, and locked locks could create 
enough scour in some locations to allow sediment deposition to support the de-
velopment of shallow water zones and shorelines. 
 
Stream Bank 
The habitat restoration approach for this area of the site focuses primarily on in-
creasing the biological diversity and function of the stream bank and improving 
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shoreline stability through bioengineering methods.  The restoration activities 
would include:  
 
■ Reshaping, reducing the slope, and stabilizing the stream bank; 
 
■ Using geotextiles to support regeneration of vegetation on disturbed slopes; 

and 
 
■ Introducing native species in undisturbed areas of low diversity.   
 
All restoration methods and techniques would be integrated with a sitewide 
ISCMP.  A restoration planting plan would be designed to provide species diver-
sity for habitat value as well as to compete with the expected regeneration of in-
vasive plants from existing seed bank sources.  Pre-construction design analyses 
should be conducted to determine to what extent stream bank reshaping could be 
done and to identify the most suitable locations for such restoration activities. 
 
Another concept for restoration for this site is re-connecting the floodplain to the 
river.  The height of the stream banks suggests that they were built higher to pro-
tect surrounding areas from flooding.  However, floodplains play important eco-
logical and economic functions in terms of flood water retention and detention, 
sediment trapping, wildlife habitat, and others.  There are very few active flood-
plains left along the Buffalo River.  Additional studies would have to be con-
ducted to evaluate of the risks and viability of reconnecting the river to the flood-
plain to determine feasibility. 
 
Inland and Upland  
Restoration opportunities within the inland/upland zone include: 
 
■ Invasive species control and management; 
 
■ Regeneration of native floodplain habitat; 
 
■ Excavation of shallow pits to create off-channel seasonally wet habitat for 

herpetofauna; 
 
■ Restoration of the active floodplain; and 
 
■ Removal or use of existing debris to create grade changes for habitat features 

and transition zones across the site. 
 
Removal or use of existing debris would be facilitated by mapping and identifying 
all the debris piles and then developing a plan to either remove the debris or use 
the material to create grade changes for habitat features and transition zones 
across the site.  The regeneration of bottomland forest and associated communi-
ties would require evaluating a wide variety of tree, shrub, and herbaceous species 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-97 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

to maximize competition with invasive species and to improve wildlife habitat 
values (e.g., cover, forage, and migration corridor) across the site.    
 
The site contains the following invasive species:  Japanese knotweed, common 
reed (Phragmites australis), purple loosestrife, and tree of heaven.  Control of in-
vasive plant communities is critical in order to regenerate native plant communi-
ties and restore a desirable level of natural succession processes.  The restoration 
planting plan would include tree canopy, shade producing species and understory 
communities that would provide immediate and long-term habitat value and resil-
iency to invasive plant re-colonization and other biotic stressors.  
 

Table 4.2.7-1 Summary of Restoration Opportunities at Ogden Estates, Buffalo River 
Focus Area Restoration Opportunities  Restoration Features and Methods 

In-Channel/Near 
Shore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement  

Bendway weirs or vanes for scour pools
 
Submerged and vertical piling and crib-
bing; locked logs; hydraulic cover 
stones; LUNKERS; rootwads 

Shoreline Debris removal 
 
Bank stabilization 
 
Shoreline development and an-
choring, emergent wetland fringe

Cribbing 
 
Locked logs, log/stone revetments 
 
Soil bioengineering and amendments 
 
Native wetland species plantings 

Stream Bank Bank reshaping and stabilization 
 
Sedimentation and erosion con-
trol 
 
Invasive species control and 
management 
 
Increasing riparian structure and 
diversity  

Bioengineering for bank stabiliza-
tion/vegetated riprap (within existing 
bank) 
 
ISCMP integrated with regeneration of 
native riparian zone – herbaceous, 
shrub, and tree layers  

Upland and Inland Terrestrial habitat restoration and 
enhancement 
 
Restoration of off-channel habi-
tat 

Mapping and removal or use of debris 
 
ISCMP 
 
Native vegetation species planting plan 
 
Constructed seasonally wet habitats 
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4.2.7.3 Considerations and Potential Constraints for Restoration 
 
Invasive Plant Communities 
Implementation of control measures to address the ecological impacts and physi-
cal constraints to restoration planning and design phases presented by invasive 
plant communities would be necessary.  A multi-season effort is recommended to 
establish a control and management regime that would prepare the site for regen-
eration of native plant communities.  Site preparation activities and sequencing of 
construction tasks on sites with invasive species communities requires the integra-
tion of control and management methods and re-vegetation plans.  Chemical and 
mechanical control methods would focus on all areas colonized by a predomi-
nance of invasive species prior to construction of the remainder of the habitat res-
toration design (e.g., native plantings).  The sequence of restoration implementa-
tion activities would need to focus on effective management scenarios while also 
protecting other elements of the restoration project. 
 
Pre-Construction Work 
As indicated above, design of restoration features in these areas would require 
additional analyses in order to more closely define the sizes, total areas, and loca-
tions of the features.  Additional analyses would be required to quantify erosion 
and scour in order to determine what, if any, shoreline stabilization/resistive fea-
tures are necessary.  The resulting quantitative data would allow for the develop-
ment of site-specific quantitative success criteria against which the success of 
each project stabilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if in-water structures were constructed.   
 
Site Considerations 
The composition of the debris piles would need to be determined to ensure that 
the material could be left on site and perhaps used to create topographic relief 
across the site.  It could be determined that the material would have to be removed 
from the site.  Appropriate disposal of the debris would also have to be deter-
mined.  The site should be checked for buried utilities before any site grading 
and/or excavation work is performed. 
 
4.2.7.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.7-2.   
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These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection, 
■ Single-stone bendway weirs, 
■ Traffic control/hydraulic cover stones, 
■ Slit trench planting, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $ 1,319,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.7.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



 

Figure 4.2.7-2
Potential Restoration Areas 
Ogden Estates, 
Buffalo, New York
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4.2.8 North Bank Riparian Buffer (Buffalo River) 
The North Bank Riparian Buffer is an approximately 5-acre site located along the 
right descending bank (RDB) of the Buffalo River in the city of Buffalo (see Fig-
ure 4.2.8-1).  The site is an approximately 2,000-foot-long narrow strip approxi-
mately 150 feet wide at the downstream end that widens to approximately 250 
feet wide at the upstream end of the site (see Figure 4.2.8-2).  This site is sepa-
rated from Houghton Park and inland areas by an active railroad that runs parallel 
to the Buffalo River channel along the inland area approximately 100 to 300 feet 
from the top of the stream bank.  The site is owned by the City of Buffalo.  The 
North Bank Riparian Buffer is near the historic location of a regionally significant 
Seneca Nation Council House as well as prehistoric land and water travel routes 
along the river.  Nearby land uses, in addition to the railroad, include Houghton 
Park to the north, residential areas across the river to the south, and a combination 
of industrial and commercial properties to the north and west.   
 
Ogden Estates is an undeveloped 30-acre site (see Section 4.2.7) across the river 
and upstream of the North Bank Riparian Buffer site.  Seneca Bluffs is a 15-acre 
site (see Section 4.2.4) directly across the river along the left descending bank 
(LDB).  The proximity of the North Bank Riparian Buffer site to these sites pro-
vides significant design opportunities for habitat function associated with con-
tiguous riparian corridors for wildlife passage, biological resource diversity, and 
expansion of a native seedbank reservoir in this part of the watershed. 
 

 
Figure 4.2.8-1 North Bank Riparian Buffer Site Location Map 
 
4.2.8.1 Site Description 
Field biologists conducted an assessment of the North Bank Riparian Buffer site 
in October 2010 to identify existing habitats and determine their distribution and 
status.  The following descriptions are based on observations made during the 
field assessment. 
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In-channel and Nearshore 
The Buffalo River’s channel width varies from approximately 120 feet upstream 
at the railroad bridge crossing to approximately 170 feet downstream near the 
head of the riverine island on the Seneca Bluffs site, with a wider section in be-
tween with a maximum width of approximately 250 feet.  The river is shallow 
close to the RDB shore with average depths ranging from 0 to 3 feet.  Submerged 
automobile frames, railroad ties, and rip rap from the embankment appear to be 
embedded into the shallow nearshore sediment.  Large woody debris is en-
trenched in channel areas approximately 50 feet from the RDB shoreline.  Em-
bedded debris and larger cobble in a long linear gravel deposit is visible below 
mean low water level in mid-channel with deeper channels approximately 6 feet 
deep along either side at the bottom of the stream.  The substrates in the river are 
composed of sand and gravel with fine-grained organic sediment in nearshore ar-
eas of the RDB.  The in-channel area is primarily a long run with some large 
woody debris and large cobble structure.  There are no well defined riffle or pool 
features.  Floodplain access is located along the LDB upstream and downstream 
of the riverine island on the Seneca Bluffs site.   
 

Photo 4.2.8-1 Main channel looking downstream from the RDB 
 
This part of the river is subject to extensive ice jams, which begin at the Seneca 
Street bridge crossing, approximately 2,500 feet downstream.  During ice jam 
events, ice fields and block ice have been observed in the floodplain area of the 
Seneca Bluffs site at depths of 4 feet to 10 feet.  A combination of channel bed-
load movement, deposition, and severe hydraulic scour occur when high flows are 
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compressed between an ice pack and the channel bed.  There was no evidence of 
established aquatic vegetation or emergent wetland communities within the in-
channel or nearshore areas.  Ice flow dynamics will continue to modify sediment 
transport patterns during spring flood events and reconfigure channel substrate 
material by deposition and velocity scour.   
 
Shoreline 
The shoreline along the North Bank Riparian Buffer project site RDB is narrow 
(from approximately 0 to 4 feet wide) and is composed of a cobble, gravel, and 
sand mixture.  The shoreline substrates are native, fine grained sediment and de-
posits of black, organic muck embedded with occasional rip rap and concrete 
block debris.  This area is sparsely vegetated and subject to scour due to ice flow 
conditions as described above.  Shoreline development is inhibited by the impacts 
of ice and high flows on the steep stream bank beginning at the water’s edge.     
 

Photo 4.2.8-2 RDB shoreline, nearshore, and stream bank environment, 
looking upstream 

 
Stream Bank 
The RDB from the shoreline to the top of the stream bank along the entire length 
of this site was realigned from its natural state and reinforced many years ago to 
protect the railroad infrastructure near the top of stream bank.  The RDB on this 
section of the river is approximately 7 to 8 feet high, steep, and well vegetated.  
Large rocks, cement block, and masonry debris are embedded along portions of 
the bank.  As a result of this armoring and vegetative roughness, there is little 
evidence of erosion at this site.  The wide channel dissipates the energy of high 
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scouring flows in this section of the river.  The only erosion noted was minor 
undercutting and shoreline scour in small areas of the stream bank, which can be 
attributed to early spring ice out and high flow conditions.  There is abundant 
shade and cover over the stream bank provided by a dense shrub layer and mature 
trees along the top of the bank.  Common plant species include Morrow’s bush 
honeysuckle (Lonicera morrowii), Japanese knotweed (Polygonum cuspidatum), 
stag horn sumac (Rhus typhina), green ash (Fraxinus pennsylvanica), mugwort 
(Artemisia vulgaris), multiflora rose (Rosa multiflora), box elder (Acer negundo), 
and tree of heaven (Ailanthus altissima).  
 
Inland and Upland    
The corridor, occupied by the railroad, is a combination of successional old field 
and early successional woodland vegetation.  Some areas of native soil are evi-
dent but the soil is mixed with a larger volume of urban fill, railroad debris, and 
concrete materials in the surface profile.  Topography is flat to undulating with 
various pits and spoil piles randomly located through the area.  An overhead high-
voltage utility corridor extends the entire length of the site between the railroad 
and the top of the stream bank.  Much of the herbaceous layer is dominated by 
mugwort and Japanese knotweed with an abundance of cottonwood (Populus del-
toides), crack willow (Salix fragilis), box elder, European black alder (Alnus glu-
tinosa), and occasional cranberrybush viburnum (Viburnum trilobum).  The utility 
corridor is managed to exclude tree forms which are cut and removed periodi-
cally.   
 

Photo 4.2.8-3 Inland to upland utility and rail corridor 
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4.2.8.2 Restoration Opportunities and Actions 
The isolated nature of the site provides some habitat restoration opportunities that 
would support the improvement of wildlife habitat structure and function, and, 
therefore, contribute to the BUI delisting process (see Table 4.2.8-1).  The loca-
tion of the site, across the river from the Seneca Bluffs Habitat Restoration site 
and the Ogden Estates site, provides spatial value to a variety of habitat enhance-
ment plans. 
 
The wide channel and shallow, nearshore areas provide opportunities for place-
ment of structures to improve fishery and benthos habitat.  Structures would need 
to withstand the impact of ice flow and ice jam dynamics each spring.  The wide 
channel provides an advantage for structure design. 
 
Implementation of in-channel redirective structures and toe protection features 
would stabilize stream banks.  These measures, along with replacement of Japa-
nese knotweed with native plant community, would physically support the natural 
succession and regeneration of native riparian plant communities.  An expansion 
of riparian vegetation would provide hydraulic roughness along stream bank and 
shoreline areas that would reduce scour impacts by dissipating energy of high ve-
locity flows and capture sediment, nutrients, organic matter, and seedbank materi-
als.    
 
In-channel and Nearshore 
Single-stone bendway weirs, rock vanes, log or stone revetments, and rootwads 
would be designed for use along the RDB as resistive and redirective structures to 
withstand and reduce impact of ice and velocity scour on the exposed shoreline.  
These structures would divert the thalweg, high scouring flows, and ice fields 
towards the center of the channel.  Design and orientation of hydraulic cover 
stones, locked logs, and pinned rootwads would enhance fish habitat by 
increasing in-channel structure and complexity and protect stream banks and 
shoreline areas.  In addition, these features would improve habitat for benthic 
organisms and fish by creating depositional areas for submerged aquatic 
vegetation beds.  The structures would also provide in-stream cover and 
oxygenation during low-flow conditions.  It is imperative to integrate hydraulic 
design with stream bank engineering to insure that stream bank stability is not 
compromised. 
 
Shoreline 
The introduction of in-channel and nearshore structures as described above would 
provide “hydraulic roughness” or preserve existing features in all shoreline areas 
along the LDB.  These measures would result in periodic sediment and gravel 
deposition during flood events.  Sediment and nutrient capture supports the for-
mation and expansion of shoreline habitat and subsequent recruitment and estab-
lishment of an emergent community.  Establishment of shoreline plant communi-
ties and depositional areas would assist the channel evolution process and gener-
ate low-flow channels to support habitat and refuge for fishery and benthos during 
extreme low-flow conditions. 
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Stream Bank 
Existing stream banks are stable and intact.  Habitat function and value could be 
greatly enhanced by invasive species control and management followed by 
revegetation to establish the appropriate native plant communities for this site and 
stream bank application.  A diverse stream bank riparian plant community would 
provide greater soil stability, resilience to ice scour, and higher quality riparian 
habitat.    
 
Inland and Upland 
Invasive species control and management is a critical component of habitat resto-
ration from the top of stream banks to inland and upland areas.  The open, succes-
sional old field dominated by mugwort would be restored with a native herba-
ceous and shrub community to conform to the management regime for the over-
head utility corridor.  Other areas near the railroad and top of bank would be 
planted with high wildlife value canopy and mast producing tree species.  The ex-
isting, short-lived softwood trees, with the exception of the invasive tree of 
heaven, would be left and hardwood species would be planted around them.  A 
shrub and herbaceous layer would compete with the expected re-colonization of 
mugwort, Japanese knotweed, common buckthorn, and others present in the seed-
bank on adjacent parcels. 
 
4.2.8.3 Considerations and Potential Constraints for Restoration 
 
Pre-Construction Work 
Design of restoration features for the in-channel and nearshore, shoreline, and 
stream bank areas would require additional analyses in order to more accurately 
define the types and siting of features.  Additional analyses would be required to 
quantify erosion and scour in order to determine what, if any, shoreline stabiliza-
tion/resistive features are necessary.  The resulting quantitative data would allow 
for the development of site-specific quantitative success criteria against which the 
success of each project stabilization feature can be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream bank were modified. 
 
Utility and railroad infrastructure present primary constraints to restoration de-
sign.  Prior to design of habitat features or structural improvements, collaboration 
with each property owner would be required to ensure that planned restoration 
measures are compatible with the owners’ vegetation management requirements.  
Stream bank design opportunities would require detailed collaboration with the 
railroad owner to address potential issues associated with rail bed stability.  
 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-109 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Flood water and ice flow conveyance issues would require consultation with ap-
propriate regulatory agencies to determine potential upstream or downstream im-
pacts of in-channel and nearshore habitat structures.  The design and performance 
of habitat structures in river systems with similar ice flow dynamics should be 
evaluated during the planning and design process.  The USACE Cold Regions 
Laboratory is an information source for planning and design of in-stream and 
nearshore measures in similar ice flow and velocity scour conditions, based on 
experience in the upper Mississippi and upper Missouri rivers.   
 
Bank Erosion and Bank Failure Control Features 
Appropriate bank stabilization features to reduce or stop sediment loading from 
the site would be implemented early in the project to protect the site.   
 
Invasive Plant Communities 
Control measures could be implemented to address ecological impacts and physi-
cal constraints presented by invasive plant communities to restoration planning 
and design phases.  A multi-season effort is recommended to establish a control 
and management regime that would prepare the site for regeneration of native 
plant communities.  Site preparation activities and sequencing of construction 
tasks on sites with invasive species communities requires the integration of con-
trol and management methods and re-vegetation plans.  Chemical and mechanical 
control methods should focus on these areas prior to constructing the remainder of 
the habitat restoration design (e.g., native plantings).  Sequencing of activities 
would need to focus on effective management scenarios while also protecting 
other elements of the restoration project. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.8-2 
for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Table 4.2.8-1 Summary of Restoration Opportunities at North Bank Riparian Buffer, 
Buffalo River 

Focus Area Restoration Opportunities  Restoration Features and Methods 
In-channel and  
Nearshore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement 
 
Submerged aquatic vegetation 
bed development  

Hydraulic cover stones, bendway weirs 
or vanes for scour pools 
 
Submerged and vertical pilings, locked 
logs, root wads 

Shoreline Shoreline stabilization 
 
Sedimentation and erosion con-
trol 
 
expansion of shoreline habitat 
and fringe emergent community 

Large woody debris for sediment reten-
tion and capture 
 
Toe protection 
 
Native wetland species plantings in 
combination with log revetments and 
other stabilizing features for sediment 
retention over time 
 

Stream Bank Bank toe protection and stabili-
zation 
 
Sedimentation and erosion con-
trol 
 
Bank revegetation to increase 
riparian structure and diversity  

Bioengineering for bank stabiliza-
tion/vegetated riprap (within existing 
bank) 
 
Geotextile erosion control 
 
Invasive species control and manage-
ment followed by regeneration of native 
riparian structure - herbaceous, shrub, 
and tree layers  

Inland and Upland Enhancing habitat structure and 
complexity 
 
Improving habitat values and 
function 
 
Regeneration of upland hard-
wood forest with shrub and her-
baceous understory 

Invasive species plant control with re-
generation of native riparian structure 
 
Excavation of seasonal pools and low-
lying areas to create upland aquatic 
habitat inclusions 

 
4.2.8.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.8-2.   
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These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Traffic control/hydraulic cover stones, 
■ Vegetated riprap, 
■ Stone-pinned locked logs, and 
■ Live stakes and seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $385,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.8.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, and 5, as provided 
in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be addi-
tional permit requirements and are urged to discuss other potential requirements 
with local, state, and federal agencies. 
 



Figure 4.2.8-2
Potential Restoration Areas 
North Bank 
Riparian Buffer Site
Buffalo, New York
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4.2.9 West Seneca Behind Compost Facility (Buffalo Creek) 
The West Seneca Behind Compost Facility site has a number of property owners, 
including the Town of West Seneca, Oakgrove Construction, and National Fuel.  
The site covers approximately 66 acres and is situated on the left descending bank 
(LDB, south bank) of Buffalo Creek, just west of Interstate 90 (I-90).  It is bor-
dered by commercial and municipal facilities (i.e., the Town of West Seneca 
compost facility and water treatment plant) to the east and south, and residential 
areas to the west and across the creek to the north.  
 

Figure 4.2.9-1 West Seneca Behind Compost Facility Site Location Map 
 
4.2.9.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to determine 
the presence, distribution, and status of existing habitats in the in-channel and 
nearshore, shoreline, stream bank, and inland/upland areas.  The following de-
scription is based on observations made during that field effort.  The site consists 
of two distinct areas—the upstream area and the downstream area—along a bend 
in the stream channel (see Figure 4.2.9-2).  The upstream area has little to no 
shoreline and steep and eroding stream banks, which adjoin a forested floodplain 
that transitions to upland. The downstream area of the site has a shoreline with a 
well-developed, vegetated gravel bar adjacent to a forested floodplain.  The gravel 
bar provides a narrow floodplain terrace that encompasses the shoreline up to the 
stream bank, providing connectivity between the stream and the forested flood-
plain during high-water events.  The characteristics of this floodplain are dis-
cussed further in the Stream Bank section below.   
 
In-channel and Nearshore 
The in-channel habitat along this stretch of the stream consists primarily of shal-
low runs; however, a relatively long riffle occurs halfway through the bend of the 
creek during lower water conditions.  The channel becomes deeper downstream of 
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the riffle area, with depths ranging from approximately 2 to 3 feet during typical 
flow conditions.  Pool habitat was not observed.   
 
The upstream nearshore environment has shallow, fast-moving water adjacent to 
the low, eroding stream banks, and natural gravel vanes extend out into the chan-
nel.  The channel bed consists of deep, silty sediment deposits.  The in-channel 
substrate in the faster-moving sections is native cobble with some larger rocks.  
No emergent or submerged aquatic vegetation was observed in this area of the 
site. 
 
The downstream nearshore environment is composed primarily of sand, with 
some silt and gravel.  Areas of gravel and silt deposition were observed along the 
shoreline and extend out into the channel.  Water in this section appears some-
what deeper and slower flowing, allowing for larger areas of material deposition. 
No emergent or submerged aquatic vegetation was observed in the nearshore area. 
 
Shoreline 
The upstream shoreline is predominantly comprised of exposed sediments, with 
naturally sloped native materials consisting of gravel, sand, and silt.  This area is 
relatively narrow, and no emergent vegetation was observed.  Trash and metal 
debris were observed along the shoreline.  
 

Photo 4.2.9-1 Upstream view of shoreline and stream bank, with Japanese 
knotweed the dominant vegetation 
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The downstream shoreline is similar to the upstream shoreline, but it contains a 
higher proportion of sand in the substrate and is influenced by slower moving wa-
ter.  There are shallow shelves in conjunction with the depositional bars that ex-
tend out into the channel.  Some trash was observed along this shoreline, and 
there were no emergent vegetation communities. 
 
Stream Bank 
The stream bank along the upstream portion of the site is approximately 4 feet in 
height.  At the water’s edge the stream bank is 1.5 to 2 feet high, vertical, and 
shows signs of minor scour erosion.  This stream bank is naturally sloped and 
consists of at least a partially native soil profile.  Metal debris was observed 
emerging from eroded portions of the bank, suggesting that some form of dump-
ing had occurred historically or that debris had been transported from upstream 
areas and buried over time.   
 
The stream bank is predominantly comprised of up to 4 feet of sandy loam.  The 
observed vegetation included invasive species such as Japanese knotweed (Poly-
gonum cuspidatum) and purple loosestrife (Lythrum salicaria).  The remainder of 
the herbaceous vegetation included white snake root (Ageratina altissima), com-
mon smart weed (Polygonum hydropiper), and reed canary grass (Phalaris arun-
dinacea).  The forested floodplain and mature tree overstory begins approxi-
mately 15 to 20 feet inland from the water’s edge.  The tree stratum in the up-
stream section of the site consists of cottonwood (Populus deltoides.), crack wil-
low (Salix fragilis), and box elder (Acer negundo).  A few of these mature trees 
overhang the shoreline and nearshore areas, providing shade.  Roots are exposed 
at the top of the bank, presumably due to ice scour and/or high-water flow.   The 
right descending bank (RDB) across the stream is heavily armored with riprap to 
a height of 10 to 15 feet. 
 
The stream bank along the downstream portion of the site is more stable than the 
upstream bank.  Native soils were observed throughout the stream bank profile.  
There is minor erosion of the bank due to scour, creating an approximately 1-foot-
wide shelf and exposing the roots of the herbaceous plants above.  A major com-
ponent of the downstream stream bank is a relatively wide and long floodplain 
(i.e., the primary terrace in the vicinity of the shoreline and stream bank areas).  
Adjacent to the shoreline, the stream bank of the floodplain area is approximately 
2 feet high and vegetated by purple loosestrife and smartweed.  Willow saplings, 
white snake root, grasses, and Japanese knotweed (at reduced densities compared 
to nearby inland and upland areas and the upstream section of the site) are found 
on this primary terrace.  The secondary stream bank (i.e., further inland from the 
creek channel), which forms the boundary between the floodplain and the inland 
and upland areas, is 5 to 6 feet high and is moderately sloped.  Japanese knotweed 
is the predominant species along the stream bank (as well as in the inland and up-
land area described below), although American sycamore saplings (Platanus 
occidentalis) were also observed.  Other plant species identified in the down-
stream riparian floodplain include willow, cottonwood, cattail (Typha sp.), purple 
loosestrife, and white snake root.  The soil profile in this area appears to be made 
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up of deep, recently deposited sand, indicating an active floodplain.  Soil and 
gravel deposition is active in this entire area, creating a well-vegetated gravel bar;  
soil probing revealed sand deeper than 4 feet.  Overbank flooding is also evi-
denced by a number of large piles of woody debris, with scour holes occurring on 
the downstream ends.  A small emergent cattail wetland is located at the down-
stream end of the floodplain shelf.  This area appears to be below the level of the 
surrounding ground surface and receives water from overbank flooding and drain-
age from upland areas.  
 
Where the floodplain meets the inland and upland area, the bank is approximately 
4 feet high and has a near vertical slope for the first 2 feet and a gentler slope for 
the upper 2 feet.  Overbank flooding has caused minor undercutting and scour of 
the lower half of the banks.  The dominant vegetation is Japanese knotweed and 
purple loosestrife, with lesser amounts of white snake root, grapevine (Vitis sp.), 
and smartweed.    
 

Photo 4.2.9-2 Close-up view of eroding stream bank in upstream portion 
of the site 

 
Inland and Upland   
The upland area of this site is forested and has pit and mound topography.  Spe-
cies diversity in this area is low.  The overstory is predominantly characterized by 
mature cottonwood, with lesser numbers of quaking aspen (Populus tremuloides), 
crack willow, and box elder.  The understory vegetation consists almost entirely 
of Japanese knotweed, which covers approximately 80 percent of the site.  Japa-
nese knotweed completely fills large sections of the forested upland and out-
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competes virtually all other vegetation.  Other understory species identified in-
clude willow saplings, reed canary grass, and grapevine (Vitis sp.).  Several large 
depressional areas with saturated soils were observed.  These types of areas typi-
cally include small emergent wetland communities; however, Japanese knotweed 
is also pervasive in the depressional areas.  The forested area lacks mid-story trees 
(15 to 30 feet high).  The division of habitat layers consists of ground surface, the 
herbaceous layer (2 to 10 feet high, predominantly Japanese knotweed), and over-
story (40 feet or higher, predominantly cottonwood).   
 

Photo 4.2.9-3 View of a portion of the inland and upland area where Japa-
nese knotweed dominates the understory 

 
4.2.9.2 Restoration Opportunities and Actions 
There are a number of opportunities for habitat restoration across this site and in 
the in-channel/nearshore areas.  While the site appears intact in aerial images, se-
vere bank erosion contributes to the sediment load in Buffalo Creek and ulti-
mately the Buffalo River.  In-stream habitat diversity is low, the stream channel is 
characterized by a lack of hydraulic diversity, the stream banks—especially in the 
upstream portion of the site—exhibit erosion and are steep, and the dominance of 
Japanese knotweed has greatly reduced diversity and function in the floodplain 
forest.   
 
Implementing restoration within this site would contribute to the BUI delisting 
process by expanding and enhancing fish and wildlife habitat, improving water 
quality by reducing the sediment load in the stream, and improving the habitat for 
benthic organisms (see Table 4.2.9-1). 
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In-Channel and Nearshore 
Bathymetric and cross-section surveys of the channel along the entire length of 
this site are recommended to obtain more detailed information on channel depths 
and to support determinations for the restoration and enhancement of additional 
in-water habitat.  Water depths are shallow in the upstream portions of the stream 
but are deeper near the gravel bar where the stream makes a right-angle turn (see 
Figure 4.2.9-2).  There may be opportunities for in-stream aquatic habitat en-
hancement through development of submerged aquatic vegetation beds and deep 
pools for fish in the downstream portion of the stream.  Hydraulic cover stones, 
pinned or locked logs, and rootwads could be used to support greater in-channel 
and nearshore habitat complexity.  The bathymetric and channel surveys could be 
accomplished quickly and relatively inexpensively.  The data collection effort 
would support the selection, siting, and design of in-channel and nearshore fea-
tures.   
 
Additional in-channel and nearshore restoration and protection efforts could focus 
on re-directive and resistive features to move channel flows away from the LDB, 
where severe erosion is occurring.  Bendway weirs or other redirective features 
would move the higher velocity, erosive flows more toward the middle of the 
channel.  Scour pools would be created immediately downstream of these fea-
tures, which would provide deep pools and nearshore habitat close to shore. 
 
Submerged aquatic vegetation beds could be restored in the lower flow zones 
downstream of the redirective features.  In combination, the in-channel and near-
shore restoration would increase cover for fish species and provide a variety of 
substrates and hydraulic gradients for benthic organisms (see Table 4.2.9-1). 
 
Shoreline 
As indicated in the Site Description section above, the shoreline in the upstream 
section of the site is limited to a narrow, unvegetated mudflat that ranges from 2 
feet to approximately 12 feet wide.  The mudflat is situated at the base of high, 
nearly vertical stream banks.  Restoration measures in the upstream portion are 
functionally linked to the redirective and resistive features in the in-
channel/nearshore areas.  The use of locked logs and log revetments would sup-
port shoreline stability and trap sediments, while increasing shoreline habitat 
structure and diversity.  The establishment of a shoreline vegetation community 
would act as an effective transition zone between the in-channel/nearshore area 
and the stream bank, offering greater diversity, structure, forage, and cover for a 
variety of wildlife. 
 
The combination of bioengineering and protective features would help stabilize 
the stream banks while allowing the expansion of the shoreline bench.  The plant-
ing of native wetland species would restore a native emergent wetland commu-
nity, which is currently absent in this area. 
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In the downstream area, multi-layer plantings of native species would increase the 
diversity of plant community and thereby increase function along the naturally 
growing gravel bar, where tree saplings, shrubs, and grasses have become estab-
lished.  The plantings should focus on emergent wetland vegetation to enhance 
species diversity and function, including the planting of tree species to establish 
overhanging vegetation.  Overhanging trees would provide habitat for insects, 
birds, and other wildlife while providing channel shading and thermal buffering 
during low-flow, hot weather conditions.   
 
Stream Bank 
In combination with the redirective measures discussed above, additional stream 
bank protection would be necessary to stabilize the upper stretch of the stream.  
Because there is available space behind the existing top of the bank (i.e., inland 
from the top of the bank), the stream bank could be reshaped to have a less steep 
slope.  Bioengineering methods such as live siltation, live staking, and vegetated 
riprap would complement bank reshaping.  Reshaped vertical banks combined 
with appropriate bioengineering methods and restoration features would provide a 
side slope that could arrest undercutting during high-flow events.  Reduc-
ing/eliminating the undercutting of the banks would address the erosion and 
sediment loading that otherwise would continue unabated.  
 
A combination of longitudinal toe protection, log or stone revetments, and native 
species plantings could control the erosion and stream bank and vegetation loss 
currently taking place.  The eroding stream banks are largely covered with Japa-
nese knotweed.  The root structure of Japanese knotweed is not resistive and con-
nective enough to hold soils in place, making the banks more vulnerable to ero-
sion.  An aggressive ISCMP should be integrated with a native species planting 
plan for the entire site.  Japanese knotweed can be managed by chemical and me-
chanical processes, followed by subsequent maintenance activities.  Management 
of invasive species would enable restoration of native species and wildlife habitat 
improvement.  A phased approach should be developed to manage invasive spe-
cies and re-establish a diverse vegetative community on the stream bank and in 
the riparian corridor.   
 
Inland and Upland 
The forested floodplain and inland areas are characterized by a well-developed 
canopy provided by mature trees.  The ground cover, however, is almost entirely 
dominated by Japanese knotweed.  Purple loosestrife, another invasive species, is 
also present throughout the site.  
 
This area has been disturbed by the creation of access trails, presumably by the 
land owners, and the installation of a pipeline, followed by maintenance activities 
within the pipeline right-of-way.  The paths create openings for Japanese knot-
weed to invade and out-compete all other species.  Management of this species 
would enable restoration of native species and wildlife habitat improvement.  An 
aggressive ISCMP should be integrated with a native species planting plan for the 
entire site.  Japanese knotweed can be managed by chemical or mechanical proc-
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esses.  After implementation of invasive species control and management efforts 
have occurred, an aggressive native species planting plan would need to be im-
plemented to prevent the invasive species from becoming re-established at the 
site.  The planting of native species would increase the diversity of plants in the 
riparian and upland areas and provide improved habitat for wildlife. 
 
Other restoration opportunities include enhancing habitat for reptilian and am-
phibian species by creating shallow excavations within the forested area.  These 
low-lying areas could be designed to develop seasonally wet areas and shallow 
pools for reptiles and amphibians.   
 

Table 4.2.9-1 Summary of Restoration Opportunities at the West Seneca Site Behind 
Compost Facility, Buffalo Creek, West Seneca 

Focus Area Restoration Opportunities  Restoration Features and Methods 
In-channel/
Nearshore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement 
 
Submerged aquatic vegetation 
bed development 
 
Bank stabilization 

Hydraulic cover stones, bendway weirs 
or vanes for scour pools 
 
Submerged and vertical cribbing, 
locked logs, root wads 

Shoreline Shoreline stabilization 
 
Sedimentation and erosion con-
trol 
 
Expansion of shoreline habitat 
and fringe emergent community 
 

Large woody debris for sediment reten-
tion and capture 
 
Toe protection 
 
Native wetland species plantings in 
combination with log revetments and 
other stabilizing features for sediment 
retention over time 

Stream Bank Bank stabilization  
 
Sedimentation and erosion con-
trol 
 
Increase riparian structure and 
diversity  

Bioengineering for bank stabilization/ 
vegetated riprap (within existing bank) 
 
Geotextile erosion control 
 
ISCMP integrated with regeneration of 
native riparian structure – herbaceous, 
shrub, and tree layers  



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-123 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Table 4.2.9-1 Summary of Restoration Opportunities at the West Seneca Site Behind 
Compost Facility, Buffalo Creek, West Seneca 

Focus Area Restoration Opportunities  Restoration Features and Methods 
Inland and  
Upland 

Enhance habitat structure and 
complexity 
 
Improve habitat values and func-
tion 
 
Create habitat for amphibian and 
reptilian species 

ISCMP with regeneration of native ri-
parian structure 
 
Excavation of seasonal pools and low-
lying areas 

 
4.2.9.3 Considerations and Potential Constraints for Restoration 
 
Invasive Plant Communities 
Control measures could be implemented to address the ecological impacts and 
physical constraints that invasive plant communities present to restoration plan-
ning and design.  A multi-season effort is recommended to establish a control and 
management regime that would prepare the site for regeneration of native plant 
communities.  Site preparation activities and sequencing of construction tasks on 
sites with invasive species communities requires the integration of control and 
management methods and revegetation plans.  Chemical and mechanical control 
methods should focus on areas with invasive species prior to implementing the 
remainder of the habitat restoration activities, such as the planting of native spe-
cies.   
 
Pre-Construction Work 
Design of restoration features in the in-channel and nearshore, shoreline, and 
stream bank areas would require additional analyses in order to more accurately 
define the types and siting of the features.  Additional analyses would be required 
to quantify erosion and scour in order to determine what, if any, shoreline stabili-
zation/resistive features are necessary.  The resulting quantitative data would al-
low for the development of site-specific quantitative success criteria against 
which the success of each project stabilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream bank were modified.   
 
Install Features to Control Bank Erosion and Bank Failures 
Appropriate bank stabilization features to reduce or stop the sediment loading 
from the site should be implemented early in the project to protect the site.   
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Infrastructure Considerations 
A buried pipeline and associated right-of-way occur near the western end of the 
site.  The pipeline may extend across the stream, under the channel.  Easement 
requirements and the exact location of the pipeline should be determined and in-
tegrated into the site design process to avoid accidents and conflicts with the pipe-
line company.   
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.9-2 
for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.9.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.9-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection, 
■ Bendway weirs, 
■ Traffic control/hydraulic cover stones, 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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■ Rock keys, 
■ Vegetated riprap for upstream and 90-degree bend, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $2,173,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
Long-term cost to maintain the restoration project(s) can be significant.  Project 
sponsors will need to include long-term costs estimates at the start of the planning 
process based on the experiences of agencies and organizations in the region.  
Those agencies and organizations, including the USACE, Buffalo Niagara 
RiverKeeper, and NYSDEC, can assist project sponsors in estimating long-term 
maintenance costs. 
 
4.2.9.5 Potential Permitting Requirements 
Based on the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, and 6, as provided 
in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be addi-
tional permit requirements and are urged to discuss that possibility with local, 
state, and federal agencies. 
 



Figure 4.2.9-2
Potential Restoration Areas 
West Seneca Behind 
Compost Facility,
West Seneca, New York

(All Areas Approximate) 
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4.2.10 West Seneca Oxbow (Buffalo Creek) 
The West Seneca Oxbow wetland is owned by the Town of West Seneca, which 
has designated the site as a priority water resource area to be protected in the Buf-
falo Creek corridor.  A 1975 report by the Erie and Niagara Counties Regional 
Planning Board recommended the site be protected as a nature preserve.  In 1993 
biologists from the New York State Department of Environmental Conservation 
(NYSDEC) documented its importance as a significant riparian habitat area in the 
Buffalo River watershed.  In 2008, NYSDEC surveyed the oxbow wetland and 
designated it as state-regulated wetland BU-17.  This wetland is approximately 14 
acres, not including a 100-foot buffer around the delineated wetland boundary that 
restricts encroachment or activity potentially detrimental to wetland habitat func-
tion.  The habitat restoration measures proposed in this Master Plan could poten-
tially be implemented on the entire 30 acres of the West Seneca Oxbow site.  
Habitat restoration activities that have been planned and are being implemented 
by the Buffalo Niagara Riverkeeper (BNR) (discussed below) are focused on the 
approximately 14 acres within the Oxbow open water feature and NYSDEC Wet-
land BU-17.   
 
West Seneca’s oxbow wetland is located approximately 2 miles upstream from 
the industrialized Buffalo River Area of Concern (AOC).  As one of only three 
major wetlands in the lower Buffalo River watershed, it is considered a significant 
reservoir and source area for future habitat and species regeneration in the AOC.   
 

Figure 4.2.10-1 West Seneca Oxbow Site Location Map 
 
The oxbow wetland feature is a historic meander of Buffalo Creek that was iso-
lated from the main channel of the stream by construction of a flood and ice jam 
control project in the early 1950s.  That project built the earthen embankment and 
riprap protection that physically separates the old meander channel from the 
creek.  The oxbow wetland is an off-channel floodplain with a permanently inun-
dated oxbow channel.   
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The oxbow has high biological value due to its existing surface and groundwater 
hydrology, which supports a variety of aquatic habitat features and native, ripar-
ian vegetation and wildlife communities.  It also provides the municipality with 
important “green infrastructure” benefits associated with storm water detention, 
flood protection, settling of sediment, and chemical buffering, which improve wa-
ter quality.  Aquatic and wetland habitats are associated with the oxbow channel 
and low-lying areas in the vicinity of the oxbow.   
 
Approximately 14 acres are currently in the initial stages of assessment and habi-
tat restoration.  In 2008, a grant from the National Fish and Wildlife Foundation 
enabled the BNR to initiate restoration planning, design, and implementation of 
test control measures for invasive species with a native plant regeneration compo-
nent.  This project was a two-year program to begin an adaptive, long-term proc-
ess to restore the oxbow wetland and adjacent habitat in the context of Buffalo 
River watershed conservation and AOC restoration.  The BNR partnered with the 
West Seneca Environmental Commission, the State University of New York at 
Buffalo Ecosystem Restoration through Interdisciplinary Exchange (ERIE) 
graduate program, Ecology and Environment, Inc., and others to develop a habitat 
restoration and management plan for the oxbow.  Six ERIE students and their 
program director donated over 1,000 hours in field work and analysis of flora, 
fauna, soils, and groundwater.  Based on the results of this work, a restoration 
framework was developed.  This was followed by a Restoration Master Plan de-
veloped in 2010, which prescribes adaptive management methods to control inva-
sive plant species and the simultaneous regeneration of native plant communities 
to the site in the context of historical and surrounding reference communities.   
 
In January 2010 the BNR, Town of West Seneca, and a property owner entered 
into a conservation easement agreement to preserve part of the site in perpetuity 
as a nature preserve.  Planning and design for all lands within the NYSDEC wet-
land are being conducted by BNR by informal arrangements among the interested 
parties.   
 
The potential habitat restoration opportunities discussed below support the im-
plementation of the BNR Oxbow Habitat Restoration Plan.  Design and imple-
mentation of these opportunities would address invasive species stressors and low 
riparian biodiversity within the entire 30-acre project area as identified in the pre-
liminary findings, assessment, and conceptual planning by the BNR.  Currently, 
invasive species removal and native plant community restoration activities are 
being implemented on approximately 14 acres with limited resources.  These ac-
tivities are dependent on volunteers.  These efforts could be expanded to the lar-
ger 30-acre site with the addition of monitoring and adaptive management com-
ponents. 
 
4.2.10.1 Site Description 
Field biologists conducted an assessment of the West Seneca Oxbow site in Octo-
ber 2010 to identify existing habitats within the site and determine their distribu-
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tion and status.  The following descriptions are based on observations made dur-
ing the field assessment.   
 
The West Seneca Oxbow site is located along the right descending bank (RDB) of 
Buffalo Creek, approximately 0.5 miles upstream from its confluence with Ca-
yuga Creek.  This reach of Buffalo Creek was a site of regular flooding and ice 
jams until the early 1950s, when the Erie County Soil and Water Conservation 
District (ECSWCD) constructed a flood-control project.  The project channelized 
the reach and built the 12–foot-high embankment, effectively isolating the oxbow 
from Buffalo Creek. 
 
In-channel and Nearshore 
The channel bed within the flood control project area consists predominantly of 
gravel and cobble material, with fine sand and sediment filling the interstices.  
Five grade-control structures were constructed as part of the flood control project 
to slow the increased velocity created by the shorter channel length.  Channel in-
cision is evident for some distance below the grade control complex, resulting in a 
large drop over the most downstream structure.  Because of this drop, dangerous 
“hydraulic boils” occur during high-flow conditions.  The grade-control structures 
are approximately 400 feet apart.  The ECSWCD is responsible for maintaining 
the structures and the stabilized embankment along the RDB.  The toe and stabi-
lized portion of the RDB maintained by the ECSWCD is approximately 2,500 feet 
in length, extending upstream and downstream of the West Seneca Oxbow site.  
This area is popular with steelhead anglers from October through May.   
 
The permanent pool and nearshore features of the oxbow wetland are associated 
with the relict channel of Buffalo Creek and are discussed below in the Oxbow 
Wetland section.    
 
Shoreline 
The shoreline of Buffalo Creek in this area is narrow and defined by the 
ECSWCD stream bank stone toe protection.  At mean water level, the shoreline 
area is represented by small, irregular depositional features, which end abruptly at 
the toe of the stream bank.    
 
Stream Bank 
The RDB of Buffalo Creek is stabilized with stone from the toe to the top of the 
bank.  Stream bank seeps occur in bank armor from slope drainage and inundated 
pools along the top of bank area.  A dense herbaceous layer and a shrub vegeta-
tion layer are well established on the stream bank, dominated by tartarian honey-
suckle (Lonicera tartarica), purple loosestrife (Lythrum salicaria), Japanese 
knotweed (Polygonum cuspidatum), mugwort (Artemesia vulgaris), and reed ca-
narygrass (Phragmites australis), with some tree of heaven (Ailanthus altissima).  
Little bluestem (Schizachyrium scoparium) is common along the stream bank, 
with dense stands at the top of the bank and inland. 
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Prior to construction of the ECSWCD flood control project in the early 1950s, the 
oxbow channel “stream bank” along the RDB was an outside meander bend sub-
ject to undercutting and scour during high-flow and ice-out conditions.  The RDB 
of the oxbow is steep in most areas and was primarily a modified embankment 
reinforced with fill and stone prior to 1950.  Some natural soil slopes occur along 
the RDB.  What was the left descending bank (LDB) of the oxbow channel is a 
gentle slope that supports emergent and wet meadow plant communities.  Based 
on interpretation of historical aerial photos, the northward migration of the oxbow 
channel occurred rapidly from 1928 to 1951 due to unstable and unprotected agri-
cultural soils.  During the early part of the twentieth century, riparian vegetative 
buffers and the vegetation in bottomland forested floodplains were removed to 
accommodate cultivation up to the banks of Buffalo Creek.  Tree and shrub spe-
cies in this area now include crack willow (S. fragilis), black willow (Salix nigra), 
green ash (Fraxinus pennsylvanica), cottonwood, black walnut (Juglans nigra), 
tartarian honeysuckle, Virginia creeper (Parthenocissus quinquefolia), and river-
bank grape (Vitis riparia). 
 

Photo 4.2.10-1 Buffalo Creek RDB within the ECSWCD flood control pro-
ject; this constructed bank cuts the oxbow off from Buffalo 
Creek 

 
Oxbow Wetland 
The oxbow wetland is an off-channel floodplain with a permanently inundated 
oxbow channel.  Water depth in the oxbow channel ranges from 1 foot to ap-
proximately 6 feet, and the channel width ranges from approximately 50 to 100 
feet.  
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The oxbow wetland supports a variety of aquatic habitats in off-channel areas dur-
ing mean water level conditions, and these gradually transition to a few upland 
wooded areas that are only a few feet higher in elevation.  Emergent marsh, for-
ested, and wet meadow wetlands occur within the NYSDEC-regulated wetland. 
 
Common tree and shrub species include:  American basswood (Tilia Americana), 
black locust (Robinia pseudoacacia), black willow, crack willow, black walnut, 
box elder (Acer negundo), eastern cottonwood (Populus deltoides), green ash, sil-
ver maple (Acer saccharinum), sycamore (Platanus occidentalis), tree of heaven, 
red osier dogwood (Cornus sericea), and tartarian honeysuckle.  
 
Invasive plants include tree of heaven, tartarian honeysuckle, common reed, Japa-
nese knotweed, purple loosestrife, and mugwort.  These invasive species are well 
established in portions of the site but are currently in manageable densities.  
Emergent and frequently inundated areas support native species, such as swamp 
milkweed (Asclepisas incarnata), hemp dogbane (Apocrynum cannabinum), 
common rush (Juncus effusus), and crack willow saplings, but are dominated by 
dense stands of reed canarygrass (Phalaris arundinacea).  Reed canarygrass can 
not be confirmed to be a native genotype in most parts of our region.  Decisions to 
control populations of reed canarygrass should be based on impact in a given area 
rather than its ambiguous native status.  
 
A small tributary of Buffalo Creek enters the oxbow channel in the northeast cor-
ner of the site, and water from this tributary provides significant recharge during 
high-flow conditions.  A controlled outlet structure in the southwest corner of the 
site discharges this water directly to Buffalo Creek.  Flooding across most of the 
site is most frequent in early spring and late summer, and the drawdown rate (i.e., 
draining of floodwaters) is limited by the size of the outlet structure and the de-
gree to which the opening of the outlet is unimpeded.  Typically, an accumulation 
of branches, twigs, detritus, silt, and large woody debris blocks the outlet, thereby 
reducing the rate of drainage from the site.   
 
Inland and Upland 
A farm road is just inland of and immediately adjacent to the top of the con-
structed stream bank.  This road provides access to the ECSWCD easement area 
for the flood control project.  The upland area extends inland from this roadway to 
the oxbow wetland.  On top of the bank, the access roadway and upland area is 
approximately 40 feet wide at the downstream end of the West Seneca Oxbow 
site and connects to the forested upland feature of the site near the upstream end 
of the site.  A controlled but permanent access road and staging areas are required 
for flood control project maintenance.  Other ECSWCD easement constraints 
would determine what restoration options are feasible along the top of the stream 
bank and inland within the easement area.   
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Photo 4.2.10-2 Oxbow wetland open-water channel 
 
 

Photo 4.2.10-3 Oxbow wetland open-water channel 
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Photo 4.2.10-4 Oxbow wet meadow 
 
 

Photo 4.2.10-5 Transition area from wet meadow to forested wetland  
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An upland plant community occurs outside the NYSDEC-regulated wetland.  
However, a 100-foot-buffer around NYSDEC wetlands restricts landscape modi-
fication and other disturbances that could alter hydrology or aquatic habitat.  The 
habitat value of the oxbow wetland is threatened by the early-stage colonization 
of Japanese knotweed, mugwort, tartarian honeysuckle, and tree of heaven within 
the 100-foot-buffer and in adjacent upland areas on the site.  These species are 
well established but do not currently dominate the site.   
 
4.2.10.2 Restoration Opportunities and Actions 
The existing structure, management, and stewardship of the West Seneca Oxbow 
site offer a number of habitat restoration opportunities.  The BNR’s Oxbow Res-
toration Master Plan is ready for implementation and would improve water qual-
ity, increase the structure and function of riparian wildlife habitat, and contribute 
to the regeneration of valuable habitat in downstream areas of Buffalo Creek.  
Restoration of the oxbow site habitat would contribute to the BUI delisting proc-
ess.  Phase I of the initial BNR project, completed in 2010, involved the investiga-
tion and evaluation of existing conditions and stressors.  In addition, preliminary 
test strategies and demonstration projects including native plant introductions 
have been implemented to better understand the vegetation of the site and priori-
tize the implementation of the November 2010 Oxbow Restoration Master Plan.  
In addition, work is underway to select bioengineering methods and techniques to 
harvest plant materials from donor sites and to propagate and introduce additional 
species to the site.   
 
Phase II of the BNR project would include implementation of invasive species 
control and management, open water aquatic habitat enhancement, and regenera-
tion of native plant communities using the protocols of the Oxbow Restoration 
Master Plan.   
 
The habitat restoration opportunities proposed here and discussed below have 
been developed in full knowledge of the activities that have previously occurred 
and complement the existing Oxbow Habitat Restoration Plan.  The proposed 
measures would add physical habitat structure complexity as well as biological 
diversity to the initial habitat vegetation test plots of Phases I and II of the BNR 
project.  Implementation of habitat restoration features would contribute to the 
BUI delisting process (see Table 4.2.10-1 and Figure 4.2.10-2). 
 
A partnering arrangement with the ECSWCD would be required to investigate 
constraints and the feasibility of implementing restoration designs within the 
flood control project and easement area.   
 
In-channel and Nearshore 
Structures designed for fishery and benthos habitat enhancement could include 
bendway weirs, rock vanes, log revetments, or other nearshore features.  Such fea-
tures would capture sediment and support the regeneration of emergent plant 
communities and submerged aquatic vegetation beds, as well as provide refuge 
areas during low-flow conditions.  These resistive and redirective features could 
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be designed to create habitat structure and complexity within the water column, 
which would also have beneficial impacts on shoreline and stream bank areas.  
Collaboration with the ECSWCD would be needed to identify potential functional 
impacts on existing structures and to comply with various environmental regula-
tions. 
 
Portions of the permanently inundated channel within the oxbow wetland, which 
is approximately 1,000 feet in length, are choked with large woody debris and 
deadfalls.  This is an evolutionary process that has been accelerated by recent se-
vere snow storms and the shortened life expectancy and performance of softwood 
trees and saplings (cottonwood, willow, green ash, silver maple, and box elder) 
due to saturated soils and long-term inundation.  Exacerbating this condition, 
many larger trees along the banks and shoreline of the oxbow fell into the channel 
as the result of a severe early October snowstorm in 2006.  Selective thinning of 
this debris and the creation of a natural open channel from the point of the tribu-
tary recharge to the outlet structure would enhance open-water habitat and im-
prove flow and sediment transport.  Submerged structure, riparian snags, and 
brush piles could be created with excess woody material.  This approach to wet-
land management would enhance wildlife species diversity, water quality, and 
habitat value. 
 
Shoreline 
Buffalo Creek shoreline habitat enhancement would result from construction of 
structures described in the In-Channel and Nearshore section above.  Areas 
around structures could be revegetated with appropriate native species in a variety 
of forms, including live stakes and poles, seed mixes, or container-grown trans-
plants.    
 
Oxbow Wetland 
Invasive plant control and management is a critical first step in the restoration or 
enhancement of existing shoreline habitat along the oxbow wetland.  Immediately 
after soil disturbance associated with invasive plant treatment or removals, the 
gradual slopes along the LDB shoreline and inland through wet meadow and 
emergent wetland features could be enhanced by seeding and planting of appro-
priate native species for diversity and wildlife value, especially for herpetofaunal 
species.   
 
Stream Bank 
Buffalo Creek stream bank areas could be enhanced by invasive plant removal 
followed by selective overseeding and planting that would not compromise stream 
bank stability or design integrity.  Expansion of the existing little bluestem com-
munities and warm season grass species such as big bluestem (Andropogon ger-
ardii), Indian grass (Sorgastrum nutans), switchgrass (Panicum virgatum), and 
deer tongue grass (Dichanthelium clandestinum) would provide immediate stabil-
ity and habitat value.   
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Channel bank (of oxbow) and site-wide scour does not occur due to the ponding 
effect that occurs across the site and the regulated drawdown by the discharge 
structure.  The input to or recharge of the wetland is gradual, and hydraulic scour 
or erosion is attenuated by the ability of the floodplain to dissipate flood waters.  
Stream bank revegetation with long-lived, canopy- and mast-producing hardwood 
tree species would enhance habitat for a number of riparian wildlife species.  An 
understory of native shrub and herbaceous species would compete with less desir-
able species and invasive species. 
 
Inland and Upland 
The Buffalo Creek inland areas within the ECSWCD easement are prime areas for 
riparian forest regeneration, which would complement the Oxbow Wetland Resto-
ration Master Plan.  The introduction of a shade-producing canopy layer and 
mast-producing hardwood species of high wildlife value would benefit many local 
wildlife species and provide seed for riparian regeneration downstream and off 
the site.  A tree canopy with a diverse native shrub and herbaceous community 
understory would control existing invasive plants and inhibit their further coloni-
zation.  Warm season grass communities that include Indian grass, deer tongue 
grass, big bluestem, and switch grass could be established in wet meadow open-
ings or along the access road. 
 
4.2.10.3 Considerations and Potential Constraints for Restoration 
Local stakeholders strongly support the use of national programs for habitat resto-
ration and public access.  As a result, there is good potential for obtaining signifi-
cant in-kind services to complement dedicated project funds.  The BNR is a 
committed project sponsor with strong support from landowners and municipal 
partners. 
 
Existing Site Use and Site Considerations 
Options for in-channel and nearshore fishery enhancement, as well as stream bank 
restoration design, would be constrained by flood control project maintenance re-
quirements due to the potential to impact the hydraulic function and structural in-
tegrity of the grade-control structures.  There may be more latitude to enhance 
riparian habitat structure and complexity on the existing shoreline and constructed 
stream bank along the RDB of Buffalo Creek in proximity of the West Seneca 
Oxbow site.  The ECSWCD must approve of any modifications or construction 
within or near the flood control project.  Consultation with the ECSWCD, there-
fore, would be required during the early stages of restoration planning to identify 
constraints and opportunities for habitat restoration within the flood control pro-
ject area.   
 
The BNR Oxbow Restoration Master Plan and Project Phases I and II have been 
considered in development of the measures proposed here, but detailed planning 
of additional restoration would have to be closely coordinated with BNR, the 
Town of West Seneca, and adjacent landowners. 
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Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation by white-tailed deer (Odocoileus virginiana) and 
beaver (Castor Canadensis), as there was ample evidence of stress to vegetation 
across the site caused by these species. 
 
The site is dissected by an underground petroleum pipeline that must be investi-
gated and plotted before any site grading and/or excavation work is performed. 
 
Pre-Construction Work 
As indicated above, the design of restoration features in these areas would require 
additional analyses in order to more accurately define the sizes, total areas, and 
locations for the features.  For example, agencies responsible for permitting ac-
tivities in or near the NYSDEC-regulated wetland and with jurisdiction over po-
tential modifications to flood control structures would want to review the results 
of the detailed evaluations to ensure that the appropriate analyses have been com-
pleted.  Regulators may also require modeling that demonstrates that flooding or 
bank erosion issues would not occur upstream or downstream of the site if the 
recommended habitat restoration activities are implemented.  Additional analyses 
would be required to quantify erosion and scour in order to determine what, if 
any, shoreline stabilization/resistive features are necessary.  The resulting quanti-
tative data would allow for the development of site-specific quantitative success 
criteria against which the success of each project stabilization feature can be 
judged.   
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures could be implemented to address the 
ecological impacts and physical constraints presented by invasive plant communi-
ties to restoration planning and design.  A multi-season effort is recommended to 
establish a control and management regime that would prepare the site for the re-
generation of native plant communities.  Site preparation activities and sequenc-
ing of construction tasks on sites with invasive species communities requires the 
integration of control and management methods and revegetation plans.  Chemi-
cal and mechanical control methods should focus on these areas prior to con-
structing the remainder of the habitat restoration design (e.g., native plantings).  If 
chemicals are selected to control and manage invasive species, all materials and 
methods used must be in accordance with federal and state regulations, particu-
larly with respect to avoiding harm to aquatic organisms and habitat.  State-of-the 
art control protocols should be used when planning and implementing the ISCMP. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.10-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 

Table 4.2.10-1 Summary of Restoration Opportunities at the West Seneca Oxbow Site 
on Buffalo Creek 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel and Near-
shore 

In-channel habitat structure 
and complexity 
 
Integrated resistive and redi-
rective hydraulic features 
with stream bank soil bioen-
gineering to create elements 
of  natural channel geomor-
phology within physical and 
engineering constraints of 
the ECSWCD project 

Redirective features – bendway weirs, 
rock vanes, locked logs, rootwads  

Shoreline Shoreline stabilization 
 
Sedimentation and erosion 
control 
 
Aquatic habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings in com-
bination with log, coir, or stone toe re-
vetments and other stabilizing features for 
shoreline soil stabilization and sediment 
retention over time 
 
Seeding and planting of emergent aquatic 
macrophytes for shoreline community 
diversity and habitat value 

Stream Bank  Bank stabilization by en-
hancing native plant com-
munities, toe protection, 
sediment and erosion control
 
Increasing riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 

Bioengineering for soil stabilization and 
retention 
 
Addition of native riparian plantings – 
herb, shrub, and tree layers 
   
Integrated soil bioengineering with resis-
tive and redirective features to protect the 
toe of the stream bank from undercutting 
and preserve the natural stream bank and 
shoreline geomorphology 

Oxbow Wetland Improve ecological function 
and value 
 
Increase habitat values and 
wildlife use 

Integrated ISCMP with native vegetative 
species planting plan 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Table 4.2.10-1 Summary of Restoration Opportunities at the West Seneca Oxbow Site 
on Buffalo Creek 

Focus Area Restoration Opportunities Restoration Features and Methods 
Inland and Upland Increase native species rich-

ness 
 
Increase habitat connectivity 
and habitat structure and 
complexity 
 
Complement existing resto-
ration design for restored 
parts of the site 

Multi-layered plantings of diverse native 
species to enhance tree, shrub, and herba-
ceous riparian buffer communities 
 
Regeneration of floodplain forest on a 
larger portion of the site 
 
Introduce species to produce a “habitat 
modification” effect (canopy shade, mast 
production, seed bank enhancement) 

 
4.2.10.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.10-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone-pinned rootwads, 
■ Bendway weirs, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,233,000.  Site-specific detailed planning and analysis would be re-
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quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.10.5 Potential Permitting Requirements 
Based on the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.10-2
Potential Restoration Areas 
West Seneca Oxbow
West Seneca, New York

(All Areas Approximate) 
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4.2.11 Katherine Street Peninsula Shoreline Adjacent to Smith 
Street Park (Buffalo River) 

The Katherine Street Peninsula Shoreline Adjacent to Smith Street Park project 
site is a 60-foot-wide strip of shoreline, embankment, and upland area along the 
right descending bank (RDB) of the Buffalo River in the city of Buffalo.  The site 
is owned by the City of Buffalo.  The upstream end of this site is located at the 
CSX railroad bridge at the west end of Smith Street Park.  The site extends ap-
proximately 1,000 feet downstream to a point adjacent to the south end of the 
BOC Gas Services facility, located at 101 Katherine Street.  The BOC facility is 
patrolled and securely enclosed within a 10-foot-high chain-link fence along the 
top of the stream bank.  The adjacent parcels are a rail corridor and disturbed un-
developed uplands.  This approximately 1.5-acre site is located between the BOC 
Gas facility fence line and the river.  The area inland from the top of the stream 
bank is approximately 30 feet wide and periodically cleared of all vegetation to 
maintain sight lines for security.   
 

Figure 4.2.11-1 Katherine Street Peninsula Shoreline Adjacent to Smith 
Street Park Site Location Map 

 
4.2.11.1 Site Description 
Field biologists conducted an assessment of the site in early October 2010 to iden-
tify existing habitats within or associated with this Buffalo River site and deter-
mine their distribution and status.  The following descriptions are based on obser-
vations made during the field assessment. 
 
In-Channel and Nearshore 
The predominant in-channel habitat along this stretch of river is characterized by 
a deep run habitat due to the presence of the navigation channel.  The nearshore 
environment is composed of cobble, gravel, industrial debris, and slag rock mixed 
with an extensive accumulation of large woody debris and floatable municipal 
debris.  
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Photo 4.2.11-1 Large woody debris along RDB near CSX rail line at Smith 

Street Park looking upstream 
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Photo 4.2.11-2 Log cribbing along RDB approximately 250 feet down-

stream of CSX rail line looking downstream 
 
A thin layer of silt was observed covering most of the material in this area and 
continuing up onto the shoreline.  Water depth is approximately 1 foot within 10 
feet of the shoreline; beyond 10 feet water depth increases abruptly.  Small 
clumps of wild celery (Vallisneria americana) have become established on this 
shallow-water shelf in areas protected from scour by large woody debris.   
 
Shoreline 
The existing shoreline ranges in width from approximately 3 to 12 feet at low-
flow conditions.  Accumulations of large woody debris are prevalent, with older 
material embedded into the gravel and cobble substrate.  Some large slag con-
glomerates and limestone boulders are scattered along the shoreline and capture 
large woody debris and sediments that support some emergent plants and wetland 
shrubs. Common species along the shoreline include red osier dogwood (Cornus 
sericea), crack willow (Salix fragilis) saplings and mature overhanging trees, 
black willow (S. nigra), sandbar willow (S. exigua), purple loosestrife (Lythrum 
salicaria), common reed (Phragmites australis), and reed canarygrass (Phalaris 
arundinacea). 
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Photo 4.2.11-3 Shoreline along RDB looking downstream; note beaver 
activity 

 
Stream Bank 
The stream bank along the RDB is comprised of large blocks and horizontal 
plates of limestone and foundry materials, and in some sections these are mixed 
with a composite of urban fill material and soil.  The bank height is approximately 
10 feet throughout the site.  The stream bank is sparsely vegetated in areas with 
dense slag and stone deposits, and it is densely vegetated with all vegetation lay-
ers where fill material and soil is present.  The stream bank is stable due to its 
composition and the hydraulic roughness created by large woody debris and occa-
sional boulders that dissipate the energy of scouring flows. 
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Photo 4.2.11-4 RDB stream bank 

 
Mugwort (Artemisia vulgaris) and Japanese knotweed (Polygonum cuspidatum) 
dominate the herbaceous understory along the entire length of the stream bank on 
this site, and there are some dense patches of red osier dogwood and silky dog-
wood (C. amomum).  Common tree species on the stream bank up to the top of the 
bank include crack willow, European black alder, cottonwood (Populus del-
toides), tree of heaven (Ailanthus altissima), and common buckthorn (Rhamnus 
cathartica).  Other species identified included goldenrods (Solidago spp.) and cat-
tail (Typha sp.).  
 
Two New York State SPDES-permitted outfalls are located along the RDB in the 
downstream portion of the site.  These outfalls are associated with the BOC Gas 
Services facility. 
 
Inland and Upland  
The area from the top of the stream bank to the fenced BOC Gas Services facility 
is cleared and mowed routinely to maintain sight lines and a security perimeter.  
The cleared upland security zone and top of stream bank areas of the site provide 
low-quality habitat due to the density of invasive species (Japanese knotweed, 
mugwort, and tree of heaven).  The numerous tree of heaven sapling groupings 
throughout the upland area have the potential to colonize the site due to the ideal 
conditions the site presents for this species.  Evidence of beaver (Castor canaden-
sis) activity was noted. 
 
4.2.11.2 Restoration Opportunities and Actions 
There are significant opportunities for habitat enhancement and restoration de-
spite the spatial and land use constraints within this narrow, linear site.  The en-
hancement and expansion of in-channel and nearshore fishery and benthos habi-
tat, shoreline stabilization, stream bank revegetation, and invasive species control 
and management throughout the site would provide immediate aquatic and ripar-
ian functional uplift.  Expansion of existing submerged aquatic vegetation beds 
and the establishment of an emergent vegetation bed on the mudflat would in-
crease the amount of wildlife habitat available in the river.  Implementation of 
these restoration measures would contribute to the delisting of the habitat-related 
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BUIs in the Buffalo River AOC.  Implementation of habitat restoration features 
would contribute to the BUI delisting process (see Table 4.2.11-1 and Figure 
4.2.11-2). 
 

  
Photo 4.2.11-5 Cleared security area and tree of heaven community along the top of the 

stream bank 
 
In-channel and Nearshore 
In-channel restoration could be achieved using resistive and redirective features.  
Resistive features, such as toe protection and log revetments, would protect the 
shoreline and stream bank from erosion and significantly improve habitat struc-
ture and complexity within the nearshore water column.  These features would 
also create stable, depositional features within the nearshore and shoreline areas, 
which would support regeneration of submerged and emergent plant communities.   
 
Redirective structures would complement the effectiveness of nearshore and 
shoreline habitat features primarily by moving scouring flows toward the center 
of the channel.  Redirective features include, but are not limited to, bendway 
weirs and vanes, which would create valuable fishery habitat by forming scour 
pools downstream, reducing velocities, and creating depositional areas upstream 
of their placement in the nearshore area.   
 
The in-channel and nearshore restoration features would focus on creating struc-
ture within nearshore areas to support the aggradation of river sediments that are 
transported from upstream areas.  However, the presence of the maintained navi-
gation channel in this portion of the Buffalo River may constrain the design and 
construction of deeper water habitat features.  Sediment capture and retention 
would expand the width and increase stability of the shoreline area and support 
the establishment of emergent wetland communities.  All features would provide 
cover and foraging areas for aquatic birds and terrestrial wildlife.  The design and 
construction of locked log and cribbing features, combined with the use of large, 
woody debris, would provide the structure to capture sediments needed to in-
crease in-channel and nearshore habitat structure and diversity.  Submerged 
aquatic vegetation beds could be restored in the lower-flow zones in proximity of 
the redirective features.  In addition, the proposed in-channel and nearshore resto-
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ration would increase cover for fish species and provide a variety of substrates 
and hydraulic gradients for benthic organisms.   
 
Shoreline 
The stream bank and land in areas above the mean water level and are valuable 
sites for shoreline habitat enhancement.  Most of the existing shoreline mud flats 
and gravel bars are unstable and do not support the natural recruitment and colo-
nization of native emergent plant communities.  In-channel and nearshore struc-
tural features would be designed to be integrated with shoreline structure and 
habitat features.  Bendway weirs and vanes would be keyed into the existing 
shoreline and the toe of the stream bank for structural stability.  The construction 
of keys for weirs and vanes would also include the design and placement of large 
woody debris, rootwads, log revetments, or stone toe protection, which would re-
sist scouring during high-flow conditions and capture sediment and seed bank ma-
terial that would support emergent plant communities.  A stable shoreline and 
substrate would provide areas for the regeneration of native emergent and aquatic 
species by planting and seeding.  Vegetated shoreline areas would provide hy-
draulic roughness and stabilized substrates, which would enhance the resiliency of 
shoreline and stream bank habitat to physical forces such as high-velocity flows.  
 
Stream Bank 
The habitat restoration approach for this area focuses primarily on increasing the 
biological diversity and function of the shoreline and bank through a planting plan 
to regenerate native riparian vegetation layers.  The stream bank structure and 
substrate are stable and should be left intact, with the exception of invasive plant 
removal and the addition of soil amendments.  The development and implementa-
tion of an ISCMP would precede the implementation of the planting plan to re-
generate native herbaceous, shrub, and tree layers within the riparian zone of this 
site.  The planting of native species would increase the diversity of plants in the 
riparian and upland areas, providing habitat for wildlife, including forage material 
and nesting sites for a variety of bird species. 
 
Inland and Upland 
Invasive plant communities are well established and along the top of the stream 
bank and into the narrow upland area between the river and the BOC facility.  The 
tree of heaven overstory and Japanese knotweed understory present the most sig-
nificant impediments to the regeneration and natural succession of native species 
on this site.  Infertile and well-drained aggregate soil and substrate provides ideal 
growing conditions for these species.  Invasive plant species control would limit 
expansion of these species on this site, reduce an undesirable seed bank in the 
area, enable successful restoration of native plant communities, and facilitate 
wildlife habitat improvement.  Implementation of an integrated plan for invasive 
species control and management, coupled with a phased planting and seeding 
program, has provided good results elsewhere within the watershed.  A multi-
season effort is recommended to establish a control and management regime that 
would prepare the site for the regeneration of native plant communities.  Prior to 
construction and implementation of the habitat restoration design, chemical and 
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mechanical control methods should focus on the areas that would be disturbed.  
Upland and inland areas should be evaluated for establishing canopy shade and 
mast-producing tree species to compete with existing invasive plant communities 
when mechanical and chemical treatments are not feasible. 
 

Table 4.2.11-1 Summary of Restoration Opportunities for the Katherine Street 
Peninsula Shoreline Adjacent to Smith Street Park, City of Buffalo 

Focus Area Restoration Opportunities  
Restoration Features  

and Methods 
In-Channel and Near-
shore 

Fish habitat enhancement 
  
Nearshore structure and com-
plexity 
  
Regeneration of emergent and 
submerged aquatic vegetation  
 
Nearshore area stabilization 

Bendway weirs or vanes for scour 
pools 
  
Hydraulic cover stones, submerged 
and vertical cribbing, locked logs, 
and rootwads 

Shoreline Toe of stream bank stabilization 
 
Integrated resistive and redirec-
tive structures  
 
Sediment loss and erosion con-
trol 
 
Expansion of emergent wetland 
community 

Anchored large woody debris for 
sediment retention and toe protection
 
Native emergent aquatic species 
plantings in combination with log 
revetments and other stabilizing fea-
tures for sediment retention over 
time 

Stream Bank Invasive plant community con-
trol 
 
Soil amendment combined with 
sediment and erosion control 
  
Increasing riparian structure and 
diversity  

Vegetated riprap (within existing 
bank) 
 
ISCMP integrated with  regeneration 
of native riparian zone – herbaceous, 
shrub, and tree layers  

Inland and Upland Invasive plant community con-
trol 
 
Enhancing upland habitat struc-
ture and complexity 

ISCMP integrated with regeneration 
of native upland plantings – warm 
season grasses, mast-bearing trees, 
shrubs for habitat value 
 

 
4.2.11.3 Considerations and Potential Constraints for Restoration 
Constraints that may affect the areas where habitat restoration activities could oc-
cur, and therefore how site restoration would proceed, include: the industrial use 
of the area, the presence of SPDES outfalls, the management regime in the upland 
area between the BOC Gas Services facility and the top of the stream bank, the 
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unknown nature of the fill material within the stream bank and upland substrates, 
and the proximity of the dredged navigation channel.   
 
With the exception of the nearshore substrate and shoreline areas, site soils are 
impoverished. Because of their urban fill and stone aggregate composition, the 
soils have low organic matter content and have low moisture holding capacity 
within portions of the site.  Introduced native species must be able to grow in dry, 
porous, and nutrient deficient soils.  A planting plan for native plant community 
regeneration should include species with nitrogen-fixing capacity combined with 
organic soil amendment.  Mycorrhizae inoculation is recommended during site 
preparation to increase the vitality of the plants.  
 
The proximity of the navigation channel would impact the design and placement 
of in-channel and nearshore habitat restoration features. 
 
Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define the types and siting of the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
success criteria against which the success of each project stabilization feature can 
be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems, or impediments to navigation, would not occur up-
stream or downstream of the site if in-water structures were constructed.    
 
Invasive Species 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  If chemicals are selected to control and manage invasive species, all ma-
terials and methods used must be in accordance with federal and state regulations, 
particularly with respect to avoiding harm to aquatic organisms and habitat.  
State-of-the-art control protocols should be used when planning and implement-
ing the ISCMP. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.11-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�


 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-154 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.11.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.11-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Preconstruction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone-pinned rootwads, 
■ Bendway weirs, 
■ Rock vanes, 
■ LUNKERS,  
■ Stone toe protection along shoreline, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $837,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
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4.2.11.5 Potential Permitting Requirements 
Based on the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.11-2
Potential Restoration Areas
Katherine St. Peninsula 
Shoreline Adjacent to 
Smith St. Park
Buffalo, New York

Katherine St. Peninsula Shoreline Adjacent to Smith St Park
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4.2.12 NYSDEC Fishing Access at Harlem Road (Buffalo River) 
The New York State Department of Environmental Conservation (NYSDEC) 
fishing access area is located on the south shore of the Buffalo River east of the I-
90 and west of Harlem Road (New York State Route 240 [NY 240]).  It is a 2.4-
acre site approximately 500 feet downstream of the confluence of Cayuga Creek 
and Buffalo Creek.  The site is owned by the State of New York.  There is a small 
point near the I-90 bridge that is mainly used for fishermen to get to the river.  It 
is an entryway for fishermen who utilize the river from the Harlem Road bridge 
upstream to the I-90 bridge downstream primarily for the steelhead season from 
September through April each year.  A health care residence and a large retail 
food store are located on parcels to the southeast of the site.  
 

 
Figure 4.2.12-1 NYSDEC Fishing Access at Harlem Road Site Location Map 
 
4.2.12.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the NYSDEC fishing access area and determine their dis-
tribution and status.  The following descriptions are based on observations made 
during the field assessment. 
 
In-channel and Nearshore 
The channel near the I-90 bridge is approximately 100 feet wide and upstream, 
near the Harlem Road bridge, the channel is approximately 200 feet wide.  There 
is a single riffle-run-pool sequence downstream of the Harlem Road bridge in the 
widest portion of the channel.  During the field assessment, there was evidence of 
overbank flooding in the floodplain area along the left descending bank (LDB) 
near the Harlem Road bridge.  Because the stream bank is steep and the channel is 
wide, there is no evidence of overbank flooding along the LDB near the I-90 
bridge.  There is no access to the floodplain along the elevated and armored right 
descending bank (RDB) between the bridges.   
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Channel bed load within the entire survey area is comprised of fine grained sedi-
ments, gravel, and cobble.  A series of mid-stream gravel bars have developed 
downstream of the Harlem Road bridge where the channel begins to constrict.  
These bars are well vegetated with 3-to-5-foot tall saplings of crack willow (Salix 
fragilis).  Silt and clay is deposited in nearshore areas along the LDB, which is 
along the inside bend without armored toe areas.  These sediments are mobilized 
and transported downstream with every high flow event.   
 
Shoreline 
The number of shore fishermen and subsequent foot traffic has exposed the top of 
bank soils to storm water runoff and scour during flood events.  The shoreline 
along the LDB fishing access area near the I-90 bridge has exposed soil upstream 
of the toe armoring associated with the bridge.  The LDB shoreline structure and 
pattern of deposition upstream of the I-90 bridge is the result of the extensive ar-
mor on the outside bend of the RDB that deflects water volume and velocity dur-
ing high flow conditions.  This flow pattern scours the shoreline and deposits new 
alluvial sediment along the LDB throughout the survey area during high flow 
conditions as well as undercuts the toe of the stream bank.  Eroding shoreline and 
stream bank extends upstream approximately 1,500 feet from the I-90 bridge to 
the point where the channel widens.  Japanese knotweed (Polygonum cuspidata) 
has formed a dense monoculture along the LDB beginning at the shoreline and 
extending up the stream bank and inland except where it has been diminished by 
foot traffic.   
 
The LDB shoreline from the I-90 bridge to the Harlem Road Bridge is 0 to 5 feet 
wide during low-flow conditions and is unvegetated.  Shallow, silt/clay sediment 
covers an unconsolidated gravel substrate which is mobilized and transported 
downstream during high flow events.  Normal high flows and rain events actively 
erode the shoreline and the toe of the stream bank.  The well used canoe/kayak 
launch area along the shoreline contributes to shoreline soil erosion and bank in-
stability.  Fine-grained sediment nearshore and soil on the banks are subject to 
disturbance from frequent watercraft access that contributes to sediment loading.  
 
Stream Bank 
The stream bank along the RDB is armored with riprap from the top of the bank 
and it is unvegetated for approximately 800 feet upstream of the I-90 bridge.  The 
floodplain along the RDB is disconnected from the channel by a constructed 
stream bank and berm feature along the I-90.  The stream bank along the LDB in 
this area is steep (about 2:1), 4 to 6 feet high, and is connected to the floodplain 
during flood events.  The outside bend along the LDB is subject to velocity scour 
during moderate to high flow conditions due to its fine grained alluvial soil char-
acteristics as well as instability associated with the established Japanese knotweed 
monoculture on the stream bank.  Normal high flows from rain events actively 
erode both shoreline and stream bank areas on the LDB.   
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Photo 4.2.12-1 Shoreline, nearshore area, and stream bank, looking up-

stream 
 

 
Photo 4.2.12-2 Fishing access and canoe launch at the I-90 bridge, look-

ing downstream  
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Inland and Upland  
An elevated primary terrace along LDB extends from the top of the stream bank 
and is approximately 90 feet wide.  This inland area is early successional flood-
plain woodland with a dense Japanese knotweed community understory.  Domi-
nant tree species on the primary terrace include eastern cottonwood (Populus del-
toides), crack willow (Salix fragilis), box elder (Acer negundo), and green ash 
(Fraxinus pennsylvanica).  In the fall of 2010, the Buffalo Niagara Riverkeeper 
(BNR) engaged in mechanical knotweed removal and mowing in this area and 
along portions of the stream bank prior to planting native trees and shrubs.  A 
secondary upland terrace is urban fill graded approximately 6 feet above the 
floodplain woodland area to support a roadway and parking area for the fishing 
access area. 
 
This secondary terrace is an area of urban fill approximately 100 feet wide ex-
tending from the primary floodplain terrace to the access roadway.  This area was 
filled and stabilized to accommodate the access roadway and parking area as well 
as commercial development adjacent to this site.  This terrace is reverting to an 
old-field cover type that is well above and not impacted by high flow conditions. 
   
4.2.12.2 Restoration Opportunities and Actions 
The herbaceous layer of the early successional native tree community is domi-
nated by Japanese knotweed.  Knotweed monoculture essentially eliminates natu-
ral recruitment of native species in all layers.  The riparian area provides a num-
ber of habitat restoration and bank stabilization design opportunities (see Table 
4.2.12-1 and Figure 4.2.12-2).  Japanese knotweed control and management com-
bined with implementation of stream bank stabilization measures would reduce 
sediment loading and thereby improve water quality.  Regeneration of native plant 
communities would increase riparian habitat value as well as stabilize soils.  Res-
toration would support the improvement of water quality, increase fish and wild-
life habitat structure and function, and, therefore, contribute to the BUI delisting 
process. 
 
In-channel and Nearshore 
Single stone bendway weirs can be used along the large inside bend along the 
LDB as redirective features.  This would counter the effects of scouring flows 
generated by redirection of high flow from the armored RDB.  Weirs along the 
LDB could be designed and constructed to move the thalweg and high flows to-
wards the center of the channel to prevent bank erosion.  Flow management by 
redirective means could improve sediment transport processes and help maintain a 
critical low-flow channel during warm season, low water levels.  Design and ori-
entation of hydraulic cover stones, locked logs, and pinned rootwads could en-
hance fish habitat by increasing in-channel and nearshore structure and complex-
ity.   
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Shoreline 
The shoreline and its connection with stream bank and floodplain riparian areas 
require immediate attention.  Current sediment loading levels could be greatly re-
duced by the establishment of emergent vegetation with a shrub component to 
provide roughness and allow deposition and capture of sediments during flood 
events.  Stabilization of exposed sediment mudflats and depositional areas would 
be integrated with stream bank stabilization and reshaping design.  The fishing 
access area would be clearly defined and constructed to provide individual or a 
series of stepped stones for shore fishermen, thereby reducing erosion from foot 
traffic.   
 
Stream Bank 
Designing resistant toe protection combined with reshaping vertical, actively 
eroding banks would bring the stream bank to a natural state where slopes are 
gradual, well vegetated, and connected to the channel floodplain.  Natural stream 
bank formations would dissipate hydraulic energy and arrest undercutting during 
high flow events thereby providing an environment for regeneration of native 
plant communities.  Introduction of native species in all vegetation layers along 
the LDB would enhance riparian habitat and the establishment of a native species 
seedbank.   
 
Inland and Upland 
The addition of native tree and shrub species to increase hydraulic roughness in 
the sparsely wooded floodplain would help retain sediment and gravel deposition 
during flood events while assisting recruitment and establishment of seeds and 
other revegetation materials in the riparian system. 
 
An ISCMP is a necessary component of habitat restoration.  Japanese knotweed is 
the primary species of concern in the primary floodplain terrace along the LDB of 
the creek.  Knotweed has formed a dense monoculture understory layer under wil-
low, cottonwood, and green ash trees that exposes soil to erosion during dormant 
season.  Few shrub or herbaceous species colonize or persist in the understory 
dominated by knotweed.  Knotweed control followed by aggressive planting 
would prevent reestablishment of knotweed and other non-native invasives.  An 
integrated ISCMP coupled with a phased planting and seeding plan has provided 
good results on similar sites within the watershed.  A site-specific monitoring plan 
should be developed to track the success of the ISCMP and planting efforts, and 
routine steps for maintenance activities.   
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Photo 4.2.12-3 Stream bank dominated by Japanese knotweed 
 
4.2.12.3 Considerations and Potential Constraints for Restoration 
Revegetation design and planting plans would require the development of a strat-
egy to address damage to vegetation by white-tailed deer and beaver. 
 
The site is managed by NYSDEC as a public fishing access area and canoe launch 
site.  The LDB of this portion of Buffalo Creek is accessible from the NYSDEC 
fishing access area, which could facilitate planning and implementation of resto-
ration design.  
 
Japanese knotweed is a dominant monoculture from stream bank to inland and 
upland areas along the LDB within the entire survey area and requires a long-term 
control and management plan. 
 
Canoe/kayak launch area improvements would complement bank stabilization 
design for the site.  The slope design for this area would provide safe, stable ac-
cess without contributing to soil erosion and sediment loading.  
 
There is space available to accommodate bank reshaping, bioengineering meth-
ods, and ISCMP implementation.  Bioengineering for soil stabilization, bank re-
shaping along with invasive species control and management, and a planting plan 
would modify direction of channel flow, improve habitat, and increase overall 
channel and riparian corridor function. 
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An appropriate sequence for the implementation of restoration design would in-
volve: 
 
■ An ISCMP to remove plants and their roots from the site in accordance with 

the “Clearing and Grubbing” and “Sediment and Erosion Control” specifica-
tions that would be developed by the project sponsor in the final restoration 
design.   

 
■ Soil bioengineering, stream bank, and shoreline stabilization tasks to prepare 

restoration areas for immediate placement of geotextile erosion control mate-
rials in accordance with the “Grading and Contouring” specifications that 
would be part of construction drawings in the final restoration design. 

 
■ Planting and seeding of native plant material in accordance with the “Planting 

Plan” specifications within the revegetation plan section of the final design 
plan. 

 
Invasive Plant Communities 
Implementation of control measures to address the ecological impacts and physi-
cal constraints invasive plant communities present to restoration planning and de-
sign phases should be considered.  Japanese knotweed is the primary threat to res-
toration of native plant communities.  A multi-season effort is recommended to 
establish a control and management regime that would prepare the site for regen-
eration of native plant communities.  Site preparation activities and sequencing of 
construction tasks on sites with invasive species communities requires the integra-
tion of control and management methods and re-vegetation plans.  Chemical and 
mechanical control methods should focus on areas prior to constructing the re-
mainder of the habitat restoration design (e.g., native plantings).  Inland and up-
land areas should be evaluated for canopy shade plantings and mast producing 
tree species to compete with existing invasive plant communities when mechani-
cal and chemical treatments are not feasible.  Sequencing of activities would need 
to focus on effective invasive species management scenarios while also protecting 
other elements of the restoration project. 
 
Install Features to Control Bank Erosion and Bank Failures 
Another consideration for this site that also relates to construction sequencing is 
to focus on the severity and imminence of failing stream banks.  Design and in-
stallation of appropriate stream bank stabilization features would address severe 
stream bank erosion, reduce or stop sediment loading from the site as well as pro-
vide areas for regeneration of stream bank and shoreline plant communities.  
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.12-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-166 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 

Table 4.2.12-1 Summary of Restoration Opportunities at the NYSDEC Fishing Access 
Site, Buffalo River 

Focus Area Restoration Opportunities Restoration Features and Methods
In-channel and 
Nearshore 

In-channel habitat structure and com-
plexity 
 
Integrated resistive and redirective 
hydraulic features with stream bank 
soil bioengineering to preserve natural 
channel geomorphology 

Re-directive features: 
■ Bendway weirs 
■ Locked logs 
■ Rootwads 

Shoreline Shoreline stabilization 
 
Sedimentation and erosion control 
 
Aquatic habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings in 
combination with log or stone toe re-
vetments and other stabilizing fea-
tures for shoreline soil stabilization 
and sediment retention 
 
Seeding and planting of emergent 
aquatic macrophytes for shoreline 
community diversity 

Stream Bank  Bank stabilization 
 
Sediment and erosion control 
 
Increasing riparian structure and di-
versity to enhance habitat value and 
soil stability 

Bioengineering for soil stabilization 
and retention, bank re-shaping 
 
ISCMP, geotextile erosion control 
with native riparian plantings – her-
baceous, shrub, and tree layers 
 
Integrated soil bioengineering with 
resistive and redirective features to 
preserve natural stream bank and 
shoreline geomorphology 

Inland and Up-
land 

Increase native species richness 
 
Increase habitat connectivity and 
habitat structure and complexity 

ISCMP 
 
Multi-layered native diversity plant-
ings to enhance tree, shrub and herba-
ceous communities in wooded flood-
plain 

 
4.2.12.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.12-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection, 
■ Single-stone bendway weirs, 
■ Rock keys (tiebacks for bendway weirs), 
■ Rock vanes, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $338,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.12.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.12-2
Potential Restoration Areas 
NYS DEC Fishing Access at
Harlem Road
West Seneca, New York

(All Areas Approximate) 

Parcel Federal Navigation Channel, Approximate Location Remedial Design Dredging Footprint, Approximate Location

Inland and UplandShorelineIn-channel and Nearshore Stream Bank

I 9
0

H
A

R
LE

M
 R

D

C
A

S
IM

E
R

 S
T

UNNAMED STREET

MARANN TER

I 9
0

U
N

N
A

M
E

D
 S

TR
E

E
T

680177.800356

680177.800356

680269.240538

680269.240538

680360.680721

680360.680721

680452.120904

680452.120904

680543.561087

680543.561087

680635.001270

680635.001270

680726.441453

680726.441453

680817.881636

680817.881636

680909.321819

680909.321819

681000.762001

681000.762001

47
48

38
7.0

96
77

7

47
48

47
8.5

36
96

0

47
48

47
8.5

36
96

0

47
48

56
9.9

77
14

3

47
48

56
9.9

77
14

3

47
48

66
1.4

17
32

6

47
48

66
1.4

17
32

6

47
48

75
2.8

57
50

8

47
48

75
2.8

57
50

8

00 200200 400400100100 Feet

 © Ecology & Environment, Inc.

02:002987.IE09.02\4.2.12-2_DEC_Fishing_Harlem_Road.ai- 6/14/11-GRA

WS 322 

WS 332 

WS 337 

Stormwater Outfall Stormwater Interconnect SPDES



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-171 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

4.2.13 Cazenovia Park (Cazenovia Creek) 
Cazenovia Park is located within the city of Buffalo and extends from approxi-
mately 700 feet west of the New York State Thruway (Interstate 90 [I-90]) to Ca-
zenovia Street.  The park is bisected by Cazenovia Creek, which empties into the 
Buffalo River approximately 1.2 miles downstream of the park boundary.  The 
park covers 3,250 acres and contains a golf course, athletic fields, and walking 
trails.  It is owned by the City of Buffalo and managed by the Olmsted Parks Con-
servancy.  The Cazenovia Creek Site includes aquatic in-stream habitats and ter-
restrial habitats that extend outward from the stream channel to inland riparian 
areas along the right descending bank (RDB) and left descending bank (LDB) 
within the park. 
 

Figure 4.2.13-1 Cazenovia Park Site Location Map 
 
4.2.13.1 Site Description 
Field biologists conducted an assessment of Cazenovia Park in October 2010 to 
identify existing habitats and determine their distribution and status.  The follow-
ing descriptions are based on observations made during the field assessment. 
 
In-channel and Nearshore 
Most of the portion of Cazenovia Creek that flows through Cazenovia Park is 
characterized by a gravel and cobble substrate, however, the stream bed changes 
dramatically to a bedrock channel downstream of a small waterfall located up-
stream (east) of the Cazenovia Street bridge.  Small islands and point bars are lo-
cated upstream of the waterfall; these features are covered by a thin layer of silt 
and are densely vegetated with water willow (Justicia americana).  Water willow 
emergent communities are considered valuable natural features that are uncom-
mon in the watershed.  These communities are considered “reference features” for 
restoration design and replication in other parts of the watershed.  Water willow is 
a valuable habitat and soil stabilization plant that rapidly matures into communi-
ties.  In this location, water willow provides hydraulic roughness which reduces 
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velocity scour during high-flow conditions (see Figure 4.2.13-2 and Photo 
4.2.13-1).   
 

 
Photo 4.2.13-1 Natural in-channel water willow habitat along the LDB, 

downstream of the Cazenovia Parkway bridge 
 
The point bars are oriented parallel to flow within the main channel.  Overflow 
channels, which have formed between the bars and stream banks, are dry during 
low-flow conditions but are active during flood events.  During flood conditions, 
segments of the LDB adjacent to the overflow channels are actively eroding due 
to undercutting and ice scour.  These channels form in reaction to the hydraulic 
resistance, or roughness, of the elevated, gravel point bars, especially vegetated 
gravel bars, which redirect flow to areas of less resistance within the channel.  
Bars and overflow channels are important hydraulic features that dissipate energy 
and create in-channel pools and habitat structure.  These overflow channels are 
shallow and slow moving during low-flow conditions and provide refuge and 
habitat for small fish and benthic organisms.  
 
Large depressions in the bedrock stream bed and numerous boulders and hydrau-
lic cover stones create in-channel pool habitat for benthic organisms.  A con-
structed berm along the LDB channels flood water to the adjacent floodplain 
through an opening in the berm downstream of the Cazenovia Parkway Bridge.  A 
pedestrian bridge for golfers is located upstream of the Cazenovia Parkway 
Bridge.  Upstream of the pedestrian bridge, submerged aquatic macrophytes are 
present in the shallow, nearshore environment.  Along the LDB, a narrow, vege-
tated primary terrace begins approximately 500 feet upstream of the pedestrian 
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bridge.  This feature, which is approximately 700 feet long and ranges from 10 to 
80 feet wide, receives fine sediment transported during high flows. 
 
During high flows, water has access to the floodplain terrace along the LDB and a 
much larger floodplain terrace along the RDB.  The floodplain along the RDB 
begins approximately 1,000 feet upstream of the pedestrian bridge and extends 
eastward to the I-90 bridge, approximately 700 feet upstream of the park bound-
ary.  In the vicinity of the eastern park boundary and upstream to the I-90 bridge, 
most high flows, including flood-stage flows and ice jam flooding, that extend 
outward beyond the floodplain terraces along the LDB and RDB are confined by 
stream banks approximately 10 feet in height.     
 
Shoreline 
Most of the shoreline within the survey area is a combination of unconsolidated 
gravel and cobble bedload material, with well-vegetated gravel bars and narrow 
mudflats in sections downstream of the golf course and upstream of the waterfall.  
Loose gravel and cobble shoreline deposits are transient features and are fre-
quently transported downstream during high-flow events.  Larger cobbles and 
boulders along the shoreline resist movement but cause severe velocity scour and 
undercutting of some side slopes along the LDB downstream of the pedestrian 
bridge and golf course.  Significant sediment and vegetation lost from unstable 
stream banks along the LDB are deposited along the shoreline between Cazenovia 
Parkway and the pedestrian bridge, and these materials are moved farther down-
stream during high-flow events.    
 
Stream Bank 
Stream bank vegetation, which extends from mean water level to top of bank 
along the LDB and RDB, is represented by a narrow band of deciduous tree and 
shrub communities along the entire extent of the stream within Cazenovia Park.  
In 1950, extensive stone toe-slope protection and stream bank protective armor 
were constructed along most sections of the LDB and RDB of the stream near the 
athletic fields, in the downstream portion of the park, and the golf course fairways 

in the upstream portion of the park.  With some exceptions, these features con-
tinue to stabilize the toe of the stream bank.  Toe-slope protection material in-
cludes native boulders and cobble combined with flat limestone and angular rip-
rap.   
 
The LDB is nearly vertical and actively eroding in an area where toe slope protec-
tion material has been flanked by high flows, which are actively undercutting the 
bank.  This area begins at a point approximately 600 feet downstream of the pe-
destrian bridge that crosses Cazenovia Creek on the golf course.  Unstable bank 
conditions continue downstream for approximately 500 feet along the outside 
bend of the LDB.  Moderate to severe undercutting of the LDB is causing tree and 
shrub vegetation to collapse into the stream.   
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Photo 4.2.13-2 Failed toe protection and bank failure along LDB shoreline 
 
Soil loss and bank failure are degrading riparian buffer function and habitat value 
along the LDB within approximately 500 feet upstream of the pedestrian bridge.  
Stream bank instability and the stream’s narrow width, the latter of which in-
creases scouring velocity during high-flow conditions, are factors resulting in the 
observed stream bank undercutting and tree loss in this area.  Along the RDB of 
this reach of the stream, the nearshore, shoreline, and stream bank areas are sta-
ble. 
 
The downstream point of the Cazenovia Park survey area is located where the Ca-
zenovia Street Bridge spans the stream.  From this point upstream to the waterfall, 
the stream banks are comprised of sloped concrete.  From the waterfall upstream 
to the east end of the park, the stream bank varies between 4 and 8 feet high and is 
composed of a cobble, silt, and gravel mixture.  Minor bank erosion is evident 
along the RDB; this erosion is due to foot traffic extending from the path running 
along the top of the bank down to the stream. 
 
Shoreline area vegetation, which extends up to the toe of the stream bank, is rep-
resented by emergent herbaceous communities dominated by water willow, with 
abundant soft-stem bulrush (Scirpus tabernaemontani), purple loosestrife (Ly-
thrum salicaria), reed canarygrass (Phalaris arundacea), and crack willow (Salix 
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fragilis) saplings.  Japanese knotweed (Polygonum cuspidatum) and common 
mugwort (Artemisia vulgaris) are abundant on banks throughout the park that lack 
canopy tree cover, and these species extend well inland.   
 
Inland and Upland 
Along both the LDB and RDB, the areas extending inland from the top of bank 
are managed landscapes.  Footpaths and maintenance vehicle access roads pro-
vide access to several athletic fields, turf-grass areas, and the golf course.  The 
riparian vegetation layer is narrow, with some wider wooded inclusions found 
along the RDB downstream of the golf course.  Dominant species include eastern 
cottonwood (Populus deltoides), crack willow box elder (Acer negundo), green 
ash (Fraxinus pennsylvanica), and silky dogwood (Cornus amomum).  Japanese 
knotweed is a dominant monoculture, extending from side slopes to inland and 
upland areas along the LDB within the entire survey area.  Common buckthorn 
(Rhamnus cathartica) is abundant in most inland and upland riparian areas and is 
dominant in the understory of some wooded areas along the RDB.  
 
Most sections of the stream are disconnected from active floodplains by berms 
constructed to protect managed park landscapes and athletic fields from floods.  
Mature trees at the top of eroding stream banks along the LDB are being severely 
undercut and are at risk of collapse or windthrow.  This condition is exacerbated 
by dense Japanese knotweed communities in the understory, which expose soils to 
erosion during dormant seasons and flood events.  All areas extending inland 
from the top of the stream banks are low in species diversity.  Some areas have a 
few mature tree species within narrow, early successional woodland areas.  Japa-
nese knotweed is the primary species of concern in these areas. 
 
4.2.13.2 Restoration Opportunities and Actions 
The unstable soil conditions and vegetation communities dominated by invasive 
species provide a number of habitat restoration and bank stabilization design op-
portunities (see Table 4.2.13-1 and Figure 4.2.13-2).  Implementation of slope and 
soil stabilization measures would reduce sediment loading and loss of floodplain 
vegetation and thereby improve water quality.  Construction of in-
channel/nearshore features would increase benthos, fish, and wildlife habitat 
structure, complexity, and function.  Implementation of habitat restoration fea-
tures would contribute to the BUI delisting process. 
 
In-channel and Nearshore 
Single-stone bendway weirs could be used as redirective features along the large, 
inside bend on the LDB, approximately 150 feet upstream of the pedestrian 
bridge.  This would counter the scouring effects of flows that are redirected from 
the armored RDB by diverting the thalweg and high flows toward the center of 
the channel, thereby preventing bank erosion.  Flow management by redirective 
means would improve natural sediment transport processes and help maintain a 
defined low-flow channel, which is critical to the survival of fish and benthos dur-
ing seasonal low water levels.  The proper design and orientation of hydraulic 
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cover stones, locked logs, and pinned rootwads would enhance fish habitat by in-
creasing in-channel structure and complexity.   
 
Shoreline 
Channel stabilization and the addition of nearshore redirective features (weirs) 
described above would stabilize shoreline sediments by redirecting scouring flows 
away from shorelines and stream banks.  This would allow existing emergent 
vegetation communities to become less transient and more mature in diversity and 
texture along shoreline areas.  Control of scour due to high-velocity flows in 
shoreline and bank areas and subsequent creation of depositional areas for emer-
gent vegetation communities would create additional roughness to dissipate high-
flow energy and add resiliency to emergent plants.  
 
Resistive features, such as rootwads, log revetments, and locked logs, which 
would be keyed into the shoreline and banks, would provide habitat complexity 
and refuge for riparian wildlife species.  These features would collect organic de-
bris and provide nearshore and shoreline aquatic microhabitats in the form of mi-
cro-pools, leaf packs, and deposits of course woody debris.   
 
Stream Bank 
The stream bank along the LDB downstream of the golf course warrants the most 
immediate attention and has the greatest opportunity for habitat restoration.  Toe 
slope protection and reshaping vertical, actively eroding banks to a more stable 
slope would arrest undercutting during high-flow events.  Given the amount of 
open land in the vicinity of the stream bank, there is space available to accommo-
date bank reshaping and associated bioengineering methods.  Bioengineering for 
soil stabilization, bank re-shaping along with invasive species control and man-
agement, and a planting plan would modify direction of channel flow, improve 
habitat, and increase overall channel and riparian corridor function. 
 
All resistive, redirective, and soil stabilization features would include the planting 
of native species in all vegetation layers along the banks to enhance soil stability 
and habitat value, and promote native plant community regeneration and the pro-
liferation of the native species’ seed bank.  The establishment of “hydraulic 
roughness” over stream banks in the riparian corridor would help retain sediment 
and gravel deposition during flood events, thereby assisting the recruitment and 
establishment of propagules in the riparian system. 
 
The restoration features discussed above for in-channel, nearshore, and shoreline 
areas would be integrated with stream bank stabilization methods.   
 
Inland and Upland 
An ISCMP is a necessary component of habitat restoration.  Knotweed control 
followed by aggressive planting of canopy and mast-producing trees of high wild-
life value would inhibit the re-establishment of knotweed and other non-native 
invasive species.  
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An integrated ISCMP coupled with a phased planting and seeding plan has pro-
vided good results on similar sites within the watershed.  A site-specific monitor-
ing and maintenance plan is recommended to track the success of the ISCMP and 
restoration planting efforts and to define routine steps for maintenance activities.  
 

Table 4.2.13-1 Summary of Restoration Opportunities at Cazenovia Park,  
Buffalo, New York 

Focus Area Restoration Opportunities 
Restoration Features  

and Methods 
In-channel and 
Nearshore 

Hydraulic flow management, 
submerged aquatic habitat struc-
ture and complexity 

Redirective features – bendway 
weirs, locked logs, rootwads 

Shoreline Shoreline stabilization, sedimen-
tation and erosion control inte-
grated with nearshore features 

Longitudinal toe protection, native 
emergent wetland species plantings 
in combination with log or stone toe 
revetments and other stabilizing fea-
tures for shoreline soil stabilization 
and sediment retention over time 

Stream Bank  Bank stabilization, sediment and 
erosion control, increasing ripar-
ian structure, diversity and com-
plexity to enhance habitat value 
and soil stability 

Bioengineering for soil stabilization 
and retention, bank reshaping; 
ISCMP; geotextile erosion control 
with native riparian plantings (her-
baceous, shrub, and tree layers)   
 
Integrated soil bioengineering with 
resistive and redirective features to 
improve natural channel geomor-
phology and resilience during high-
flow events 

Inland and Upland Increase floodplain roughness 
and native species richness; in-
crease habitat connectivity and 
habitat structure and complexity, 
control dominant invasive exotic 
plant communities   

ISCMP, multi-layered native diver-
sity plantings to enhance tree, shrub, 
and herbaceous communities 
 
Control damage to vegetation 
caused by deer and beaver 

 
4.2.13.3 Considerations and Potential Constraints for Restoration 
 
Existing Site Use and Site Conditions 
Since the site is managed by the Olmsted Parks Conservancy and the City of Buf-
falo, operations may restrict restoration activities in some areas where the golf 
course and playing fields are close to the stream.  The LDB of this portion of Ca-
zenovia Creek is accessible by a maintenance access road and walking trail, 
which would facilitate planning and implementation of the restoration design.  
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Pre-Construction Work 
The design of in-channel and nearshore, and shoreline restoration features would 
require additional analyses in order to more closely define the sizes, total areas, 
and locations for the features.  For example, for the proper design and placement 
of bendway weirs, hydrologic modeling would need to be completed to demon-
strate that flooding or bank erosion would not occur upstream or downstream as a 
result of the modifications to the channel cross section.  Additional analyses 
would be required to quantify erosion and scour in order to determine what, if 
any, shoreline stabilization/resistive features are necessary.  The resulting quanti-
tative data would allow for the development of site-specific quantitative success 
criteria against which the success of each project stabilization feature can be 
judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  Revegetation design 
and planting plans would require the development of a strategy to address damage 
to vegetation caused by white-tailed deer (Odocoileus virginiana) and beaver 
(Castor canadensis).   
 
Invasive Plant Communities 
Japanese knotweed is the primary threat to restoration of native plant communi-
ties.  A multi-season effort is recommended to establish a control and manage-
ment regime that would prepare the site for regeneration of native plant communi-
ties.  Site preparation activities and sequencing of construction tasks on sites with 
invasive species communities requires the integration of control and management 
methods and re-vegetation plans.  Chemical and mechanical control methods 
should focus on areas prior to constructing the remainder of the habitat restoration 
design (e.g., native plantings).  Inland and upland areas should be evaluated for 
canopy shade plantings and mast producing tree species to compete with existing 
invasive plant communities when mechanical and chemical treatments are not 
feasible.  All restoration methods and techniques should be integrated with a site-
wide ISCMP.  If chemicals are selected to control and manage invasive species, 
all materials and methods used must be in accordance with federal and state regu-
lations, particularly with respect to avoiding harm to aquatic organisms and habi-
tat.  State-of-the art control protocols should be used when planning and imple-
menting the ISCMP. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 
4.2.13-2 for the locations of stormwater outfalls near the Project site.  Due to the 
scale of the figure, other stormwater outfalls near the site may not appear on the 
figure.  Detailed information on the locations of stormwater outfalls in the Project 
area is available from the Western New York Stormwater Coalition and its Outfall 
Mapper Web application 
(http://www2.erie.gov/environment/index.php?q=western-new –york-
stormwatercoalition).  Potential Project sponsors should contact the Buffalo 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Sewer Authority and/or NYSDEC to obtain location information for CSOs and 
SSOs. 
 
4.2.13.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.13-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection, 
■ Single-stone bendway weirs, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $450,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
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4.2.13.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 



Figure 4.2.13-2
Potential Restoration Areas 
Cazenovia Park
Buffalo, New York
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4.2.14 Town of West Seneca Comprehensive Plan 2006, East of 
Burchfield (Buffalo Creek) 

The Town of West Seneca Comprehensive Plan 2006, East of Burchfield site is 
located along both banks of Buffalo Creek east of Union Road.  This site is com-
prised of multiple public and private parcels and riparian land features that total 
approximately 28 acres.  The public parcels of the site are owned by the Town of 
West Seneca and include the Burchfield Nature and Art Center (Center), a public 
park located in the downstream portion of the site.  The site also includes well-
vegetated riparian areas along the left descending bank (LDB) and right descend-
ing bank (RDB) that extends approximately 2,800 feet upstream of the Center.  
The site is approximately 2.8 miles upstream from its confluence with Buffalo 
River and Cayuga Creek (see Figure 4.2.14-1).  Most of the site is within a Fed-
eral Emergency Management Agency (FEMA) mapped floodplain.  Adjacent land 
uses include public, residential, commercial, and agricultural land.  
 

 
Figure 4.2.14-1 Town of West Seneca Comprehensive Plan 2006, East of 

Burchfield Site Location Map 
 
4.2.14.1 Site Description 
Biologists conducted a field assessment of the site in early November 2010 to 
identify existing habitats within the site associated with Buffalo Creek and deter-
mine their distribution and status.  The following descriptions are based on obser-
vations made during the field assessment. 
 
In-channel and Nearshore 
The in-channel and nearshore area varies between approximately 80 and 100 feet 
wide throughout the site.  The channel bed is smooth bedrock throughout the site, 
except in the upstream portion of the site where gravel and cobble overlies the 
bedrock.  There is no channel-to-floodplain connection along either the LDB or 
RDB for approximately 800 feet upstream of the Union Road bridge.  The chan-
nel is confined in this area by a shale cliff along the RDB and a stabilized em-
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bankment along the LDB.  Water depth is very shallow during low-flow condi-
tions and water (approximately 6 inches to 1 foot deep) flows over exposed, 
smooth bedrock.  High-flow conditions at this site often cause water levels to rise 
up to the 7-foot flood stage or higher, especially during ice jam conditions.   
 

Photo 4.2.14-1 Channel bedrock and shale on the RDB 300 feet upstream 
from the Union Road bridge 

 
There are short riffle-run features throughout the stream over the slight elevation 
variance in the smooth bedrock, which includes some cobble, gravel, and sand 
aggradation.  The Seneca Creek outflow into Buffalo Creek along the LDB is ap-
proximately 1,500 feet upstream from the Union Road bridge.  There was no 
submerged aquatic vegetation present with the exception of small occurrences of 
waterweed (Elodea sp.) and coontail (Ceratophyllum demersum) in nearshore 
scour pools downstream from the Seneca Creek confluence.  
 
There is a split channel segment that flows along the RDB separating two large 
gravel bar islands in the stream located approximately 2,000 feet upstream of the 
Center.  A flood control structure, which was constructed in 1964 is located be-
tween the two islands.   
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Photo 4.2.14-2 Upstream view of the 1964 flood control structure along 
the RDB 

 
This flood control structure directs the majority of the volume of flow back to the 
main channel while allowing a greatly reduced volume to enter an overflow chan-
nel through spillways between the RDB and the larger island located downstream.  
The spillways were constructed to convey high flows at a controlled rate to the 
diversion channel but are choked with large woody debris.  The diversion channel 
behind the flood control structure is approximately 50% open water and 50% 
fallen trees and large woody debris.  Due to spillway constriction, the majority of 
volume that was designed to enter the diversion channel is redirected back to the 
main channel during flood events.  Only a portion of high-flow volume enters the 
diversion channel.  Standing water impounded by large woody debris and allu-
vium in the diversion channel inhibits drainage to the main channel at the down-
stream end.  The channel upstream of the flood control structure carries shallow 
water during low-flow conditions and deeper scouring water during high-flow 
conditions over a sand and cobble substrate.  There is no significant submerged 
aquatic vegetation or emergent wetland communities within the overflow channel. 
 
Shoreline 
The shoreline along the LDB of the main channel is smooth bedrock with some 
narrow mudflats and sand and gravel bars that are exposed during low-flow con-
ditions.  These features are vegetated with emergent wetland plants and shrubs 
including:  purple loosestrife (Lythrum salicaria), reed canarygrass (Phalaris 
arundinacea), river bulrush (Scirpus fluviatalis), common reed (Phragmites aus-
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tralis), red osier dogwood (Cornus sericea), and occasional crack willow (Salix 
fragilis) and American sycamore (Platanus occidentalis) saplings.    
 

Photo 4.2.14-3 Concrete toe protection along the LDB approximately 800 
feet upstream of the Union Road bridge  

 
The shoreline is characterized by smooth bedrock in some areas, but is predomi-
nantly unvegetated sand, gravel, and cobble with an occasional boulder cluster.  A 
stable area with concrete toe slope protection is located where the shoreline ends 
along most or the LDB.  There are some emergent plants along the shoreline be-
hind large cobble and fallen trees where alluvial material and course woody debris 
has been deposited.  Three large cottonwood (Populus deltoides) trees have fallen 
into the creek channel from the LDB approximately 2,000 feet upstream of the 
Center.  These trees fell as a result of stream bank undercutting and failure.  Ac-
tive scouring and stream bank erosion occur behind the fallen trees.  It is expected 
that high-flow conditions would move the trees and rootwads downstream and 
expose the remaining stream bank to scouring and erosion. 
 
The shoreline along the RDB upstream of the shale cliff face is narrow, approxi-
mately 4 to 10 feet wide, and gradually slopes into the floodplain.  It is a combi-
nation of unconsolidated gravel bars that are sparsely vegetated with crack wil-
low, red osier dogwood, reed canarygrass, and purple loosestrife.  There is ap-
proximately 300 feet of concrete block toe protection along the RDB shoreline 
between the shale cliff and the gravel shoreline near and upstream of the flood 
control structure.   
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Stream Bank 
The LDB from the Union Road bridge is approximately 20 feet high near the Cen-
ter.  Approximately 1,500 feet of articulated concrete block toe protection is 
pinned into the bedrock along the LDB at the toe of the stream bank beginning 
approximately 800 feet upstream of the Center.  Approximately 300 feet of toe 
protection is in place along the RDB of the large island upstream of a shale cliff 
and concrete retaining wall and opposite of the Seneca Creek confluence along 
the LDB.  This toe protection armoring was installed by the Erie County Soil and 
Water Conservation District to reduce flood damages to the Buffalo River water-
shed and reduce sedimentation in the Buffalo River.  There is some erosion which 
has begun behind the existing toe protection on the LDB upstream of Seneca 
Creek where undercutting occurs behind the concrete bocks.  There is evidence of 
ice scour along the banks and stream bank erosion above the armoring as well as 
scrapes from ice on tree trunks along the stream bank. 
 

Photo 4.2.14-4 LDB stream bank failure and tree loss upstream of Seneca 
Creek confluence 

 
The LDB is approximately 6 feet high near the upstream end of the site.  The 
RDB is approximately 2 to 3 feet high with a gradual slope to the top of the 
stream bank in the upstream end of the site.  The RDB rises to approximately 25 
feet in the form of a shale cliff downstream near the Union Road bridge.  The 
vegetation on the LDB near the toe is predominantly reed canarygrass (Phalaris 
arundinacea) and little blue stem (Schizachrium scoparium), purple loosestrife 
(Lythrum salicaria), beggar ticks (Bidens frondosa), and crack willow (Salix 
fragilis) saplings.   
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Inland and Upland 
Inland and upland areas along the LDB from the top of the stream bank between 
the Center and Seneca Creek are a combination of parkland and a mature flood-
plain forest with elevated boardwalks and trails leading to the creek with a series 
of interpretive wildlife viewing areas.  Soils are fertile Teel silt loam and Wayland 
silt loam alluvial floodplain soils.  Common native tree species include cotton-
wood, common buckthorn, slippery elm (Ulmus fulva), red oak (Quercus rubra), 
quaking aspen (Populus tremuloides), black walnut (Juglans nigra), and Ameri-
can sycamore (Platanus occidentalis).  Abundant terrestrial invasive plants in this 
area include Japanese knotweed (Polygonum cuspidatum), mugwort (Artemisia 
vulgaris), common buckthorn (Rhamnus cathartica), and bush honeysuckle (Lo-
nicera morrowii).   
 

Photo 4.2.14-5 LBD upstream of Seneca Creek confluence looking down-
stream 

 
The area upstream of the Seneca Creek confluence along the LDB is highly modi-
fied by grading and contouring of land from the top of the stream bank inland.  In 
this 100-foot-wide area, there are worn paths through a complex of lanes used as a 
BMX bicycle race course with dirt ramps beginning approximately 15 to 20 feet 
inland from the top of the stream bank.  There is a trail that runs along the bank 
from the BMX course outside the site boundary to the east.  The upland area is 
predominantly bottomland forest dominated by cottonwood trees overhanging the 
creek in some areas.  Other species identified include red maple (Acer rubrum), 
Norway maple (Acer platanoides), red oak, and black walnut.  
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A mix of vegetative communities covers the inland and upland areas along the 
RDB upstream of the shale cliff.  An early successional floodplain forest ranging 
from 50 to 200 feet wide extends to the top of the stream bank and provides open 
canopy shade.  The understory is dominated by Japanese knotweed, bush honey-
suckle, and reed canarygrass with some white snakeroot (Ageratina altissima).  
The top of the stream bank is occupied by well-established, narrow stands of little 
bluestem (Schizachyrium scoparium), which are a product of the revegetation fol-
lowing construction of the flood control structure in 1964.  The inland and upland 
component of the floodplain extends inland to a steep embankment along Clinton 
Street in the downstream portion of the site.  In the upstream portion of the site, 
the inland and upland component is forested and extends to a sloped bank along 
residential landscapes at the rear of a residential area.  There is evidence of severe 
over browsing by deer in this area. 
 
4.2.14.2 Restoration Opportunities and Actions 
The existing land use, including public access and infrastructure as well as the 
available land within the riparian corridor along the LDB, provides a number of 
habitat restoration and soil stabilization design opportunities.  In addition, the 
amount of available space increases the number of restoration options for resistive 
and redirective in-channel and nearshore features as well as bank re-shaping tech-
niques that would have to be tied back into stable bank areas.  Their implementa-
tion would address soil instability and improve water quality, and allow natural 
regeneration of native plant communities in the shoreline, stream bank, and inland 
and upland areas.  Those measures would also increase wildlife habitat structure 
and function.  Together, proposed restoration measures would, therefore, contrib-
ute to the BUI delisting process (see Table 4.2.14-1 and Figure 4.2.14-2).   
 
In-Channel and Nearshore 
The main channel is wide and shallow from the Union Road bridge to the Seneca 
Creek confluence.  Smooth bedrock substrate and shallow flow provides minimal 
opportunity for effective fishery and benthos habitat enhancement, especially dur-
ing seasonal low flow conditions.  The in-channel and nearshore restoration op-
portunities would primarily be resistive and redirective features designed to stabi-
lize the nearshore.  The result would be a positive impact on shoreline habitat ar-
eas along the LDB.   
 
Resistive features are effective against scour erosion of the stream banks and 
shoreline from high flows and ice-out conditions.  Log revetments and similar 
structures would deflect the scouring velocity of high flows as well as protect 
stream bank soils and root systems.  A smooth, deflective surface would decrease 
impacts of near-bank scouring velocity and shear stress on shoreline and stream 
bank during channel forming flow levels.  Also, resistive features would hold 
soils in place in freeze/thaw conditions.   
 
Redirective features, such as vanes and Bendway weirs, are effective in redirect-
ing both ice and high flows away from the shoreline and bank.  Redirective fea-
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tures would cause direct ice flow toward the center of the channel with less im-
pact on the shoreline and stream banks.  
 
In areas without toe protection or where failures in this feature have occurred, re-
sistive features, such as toe protection and log revetments, would help to protect 
the bank and stabilize the shoreline.  Redirective features would move stream 
flow away from the shoreline (typically away from vulnerable banks and trees at 
the top of stream bank) and toward the center of the channel.  Redirective features 
include, but are not limited to, bendway weirs and vanes.  
 
The in-channel and nearshore restoration opportunities are primarily features de-
signed to support the deposition of alluvial material nearshore along stabilized 
shoreline areas.  The capture and retention of sediment would expand the width of 
the shoreline area and support establishment and expansion of emergent wetland 
communities.  The wetland communities would provide aquatic habitat value, 
cover, and forage for aquatic, bird, and terrestrial wildlife species.  Vanes could 
be placed at appropriate distances to redirect high velocity flows, causing sedi-
ment to be deposited immediately downstream of these features between the 
vanes and the shoreline.  Flows would then create scour pools in the deposited 
sediment, providing fish and benthos habitat close to shore.  The opportunity for 
in-channel fishery and benthos habitat enhancement is limited due to the smooth 
bedrock channel and exposed, shallow water during low-flow conditions  
 
The channel immediately downstream of the flood control structure along the 
RDB is contained by approximately 300 feet of concrete block toe protection.  
Gravel bars and depositional features in the nearshore area along the RDB are ex-
panding naturally.  The design and construction of in-channel and nearshore fea-
tures must support natural aggradation in this area and be designed to withstand 
the scouring action associated with annual ice flow dynamics and ice jam flooding 
conditions in this area.  The detailed planning and design process would have to 
evaluate all proposed restoration features to ensure that the structures would not 
impede ice flows. 
 
Shoreline 
The bank and riparian areas in the locations discussed above warrant immediate 
attention for habitat restoration and enhancement activities.  Specifically, the in-
channel and nearshore features discussed above would provide the foundation to 
support the use of bioengineering methods to stabilize channel bed load and near-
shore depositional material.  If scour was reduced, soil and organic matter would 
be retained and would allow the emergent aquatic plant communities to regener-
ate, thereby creating a more natural shoreline that would be resilient to erosion 
from flowing water and ice.  With seeding and planting, the exposed sand and 
gravel shoreline areas along the RDB in proximity of the flood control structure 
could support a diverse emergent plant community.  The shoreline along the RDB 
and LDB of the side channel between the large island and the floodplain forest 
area is vegetated with Japanese knotweed, which is expanding and eliminating 
native plant communities.  Invasive species control and management integrated 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-191 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

with native plant community regeneration in this area would provide valuable 
habitat in areas not vulnerable to velocity scour.  This area provides ideal condi-
tions for live staking, seeding, and planting with a high probability of establish-
ment due to the presence of saturated, fertile, and stable soils.   
 
Stream Bank 
Bioengineered approaches, such as live siltation, live staking, vegetated riprap, 
and coir logs would complement the stream bank reshaping design.  Reshaping 
vertical banks combined with appropriate bioengineering methods and restoration 
features designed to stabilize toe of the stream bank would provide a naturally 
resilient stream bank that would resist undercutting during high-flow events.  It is 
expected that following the seeding and planting of native emergent and terrestrial 
plant species, communities would develop in stable, depositional areas at the toe 
of stream banks and on stream bank faces. 
 
Bioengineering for soil stabilization and bank re-shaping along with invasive spe-
cies control integrated with a native species planting plan would provide hydrau-
lic roughness during high-flow and flood events.  Sediment transport mechanisms 
would provide alluvial material for capture and deposition, thereby, improving 
habitat and increasing overall shoreline and stream bank resilience to scouring 
flow conditions.   
 
Invasive species control and management integrated with native plant community 
regeneration as discussed above is directly applicable to stream bank areas along 
the RDB and LDB of the side channel between the large island and the floodplain 
forest area.    
 
Inland and Upland  
The area along the LDB within the entire site presents opportunities for riparian 
habitat enhancement and connection of existing features within the riparian corri-
dor.  The forested floodplain within the Center’s trail complex represents native 
species richness and valuable riparian habitat.  The shrub and herbaceous under-
story in this area could be enhanced with additional species of high wildlife value.  
Native species richness and density declines upstream of the Center’s walking 
trail complex and the confluence of Seneca Creek.  Native tree, shrub, and herba-
ceous species could be introduced by planting and seeding to improve habitat di-
versity in each vegetation layer.   
 
Four invasive species—Japanese knotweed, mugwort, common buckthorn, and 
bush honeysuckle—are well established throughout the upland and inland area 
along the LDB and RDB.  Densities were variable and were observed to be ex-
panding throughout the site.  Control and management of these species in the pro-
posed project work areas followed by aggressive planting would prevent them 
from re-establishing large communities.  Planting native species in this area and 
throughout the riparian corridor for diversity would enhance habitat by regenera-
tion of native plant communities and would stabilize the fertile alluvial soil.  Can-
didate species known to be part of primeval forests in the region that are recom-



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-192 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

mended for reintroduction to the site include American basswood (Tilia Ameri-
cana), shagbark hickory (Carya ovata), burr oak (Quercus macrocarpa), Ameri-
can sycamore, swamp white oak (Q. bicolor), and pin oak (Quercus palustris). 
 

Photo 4.2.12-6 LDB stream bank and toe protection failure along shoreline 
erosion immediately upstream of the Seneca Creek 
confluence 

 
Evidence of deer overpopulation and beaver presence was observed during the 
site survey and represent a severe constraint to the regeneration of native plant 
communities.  Control of invasive plant communities is expected to be more diffi-
cult due to the palatability and preference of native plants over non-native, inva-
sive species present on the site.   
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Table 4.2.14-1 Summary of Restoration Opportunities for the Town of West Seneca 
Comprehensive Plan 2006- East of Burchfield Site 

Focus Area Restoration Opportunities  
Restoration Features  

and Methods 
In-Channel and  
Nearshore 

Minimal fish and benthos habitat 
enhancement 
 
In-stream structure creation and 
enhancement 
 
Emergent and submerged aquatic 
vegetation bed development 
 
Nearshore sediment stabilization 
and emergent wetland community 
regeneration 

Bioengineering with resistive and 
re-directive features to preserve 
natural channel geomorphology 
 
Hydraulic cover stones  
 
Re-directive features – bendway 
weirs, locked logs, rootwads, hy-
draulic cover stones 
 
Nearshore structure to support sub-
merged aquatic vegetation 

Shoreline Bank stabilization 
 
Toe protection 
 
Sediment and erosion control 
 
Expansion of emergent wetland 
community 

Large woody debris for sediment 
retention and capture 
 
Repair existing toe protection 
 
Longitudinal toe protection 
 
Native wetland species plantings 
and live staking in combination with 
coir log and log revetment toe pro-
tection and other stabilizing features 
for sediment retention over time 

Stream Bank 
 

 

In-channel hydraulic modification 
of flow/velocity 
 
Sediment and erosion control 
 
Increasing stream bank vegeta-
tion diversity to enhance habitat 
value and soil stability 

Bioengineering for soil stabiliza-
tion, bank re-shaping 
 
Geotextile erosion control, live stak-
ing, vegetated riprap, longitudinal 
toe protection integrated with side 
slope native riparian plantings – 
herbaceous, shrub, and tree layers   

Inland and Upland Enhancing upland habitat struc-
ture, complexity, and diversity 
 
Invasive species control and 
management 

ISCMP integrated with revegetation 
plan and planting plan to regenerate 
native communities - warm season 
grasses and forbs, mast bearing and 
canopy shade producing trees with 
shrub understory 
 
Forested floodplain habitat en-
hancement for riparian bird and am-
phibian species  
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4.2.14.3 Considerations and Potential Constraints for Restoration 
The wide riparian corridor along the RDB would allow for substantial bank re-
shaping and inland and upland restoration design.  Riparian alluvial soils are ex-
cellent for re-establishing native plant communities.  A cooperative effort by 
landowners and other stakeholders to address bank erosion could be facilitated by 
the landowners’ incentive to stop the loss of their land and tree cover. 
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation caused by white-tailed deer and beaver.  There is 
ample evidence of stress to native vegetation across the site by these species. 
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures would be implemented to address the 
ecological impacts and physical constraints that invasive plant communities pre-
sent to restoration planning and design phases.  A multi-season effort is recom-
mended to establish a control and management regime that would prepare the site 
for regeneration of native plant communities.  Site preparation activities and se-
quencing of construction tasks on sites with invasive species communities re-
quires the integration of control and management methods and re-vegetation 
plans.  Chemical and mechanical control methods should focus on areas from top 
of stream bank to inland and upland areas prior to constructing the remainder of 
the habitat restoration design.  If chemicals are selected to control and manage 
invasive species, all materials and methods used must be in accordance with fed-
eral and state regulations, particularly with respect to avoiding harm to aquatic 
organisms and habitat.  State-of-the-art control protocols should be used when 
planning and implementing the ISCMP. 
 
Bank Erosion and Bank Failure Control Features 
Stream bank stabilization features to address severe erosion would be designed 
and installed to substantially reduce sediment loading from the site.  During the 
planning and design process, priority should be given stabilization of stream 
banks with severe erosion and those exhibiting conditions of imminent failure in 
the short term.    
 
Pre-Construction Work 
Examination of the hydraulic environment along the affected reaches, as well as 
upstream and downstream of those areas, would be necessary to determine the 
specific variables that create the current situation.  Further field evaluations would 
need to be performed in order to develop a functional design that would protect 
the LDB and RDB of this portion of Buffalo Creek.   
 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses in order to more 
closely define the types and siting of the features.  Additional analyses would be 
required to quantify erosion and scour in order to determine what, if any, shore-
line stabilization/resistive features are necessary.  The resulting quantitative data 
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would allow for the development of site-specific quantitative success criteria 
against which the success of each project stabilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems, or impediments to navigation, would not occur up-
stream or downstream of the site if in-channel structures were constructed.   
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.14-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.14.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.14-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Preconstruction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone-pinned rootwads, 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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■ Single stone bendway weirs, 
■ Rock keys (tiebacks for bendway weirs), 
■ Stone toe protection, 
■ Log revetment, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,758,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.14.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 
 
 



Figure 4.2.14-2
Potential Restoration Areas
Town of West Seneca 
Comprehensive Plan 2006, 
East of Burch�eld 
Nature Center
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4.2.15 Thruway to Railway (Cazenovia Creek) 
The Thruway to Railway site is located along both banks of Cazenovia Creek, ex-
tending upstream of the Orchard Park Road bridge crossing to the railroad bridge 
crossing north of Orchard Park Road.  Multiple public and private properties 
comprise this site, which lies approximately 2.0 miles upstream of the confluence 
of Cazenovia Creek and the Buffalo River.  Adjacent land uses are primarily 
commercial, with some residential areas and vacant parcels.  
 

Figure 4.2.15-1 Thruway to Railway Site Location Map 
 
4.2.15.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the Seneca Bluffs site and determine their distribution and 
status.  The following descriptions are based on observations made during the 
field assessment.   
 
In-channel and Nearshore 
The channel width is approximately 100 feet throughout the entire section be-
tween the railroad lines and the Orchard Park Road bridge.  The channel bed is 
composed of smooth bedrock covered in most areas with gravel and cobble.  
There are many linear gravel and sediment bars along the left descending bank 
(LDB), which in shallow nearshore areas are vegetated with crack willow (Salix 
fragilis), purple loosestrife (Lythrum salicaria), river bulrush (Scirpus fluvitalis), 
and other emergent aquatic macrophytes.  Because of the flat bedrock stream bed 
and channel width, the channel is primarily a riffle-and-run feature, with only a 
few pools.  There was no evidence of submerged aquatic vegetation in nearshore 
areas.  
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Photo 4.2.15-1 Nearshore gravel and sediment bars with emergent aquatic 
vegetation 

 

Photo 4.2.15-2 Floodplain access along the RDB 
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The channel has no access to the floodplain along the LDB, but the channel is 
well connected to the floodplain along the right descending bank (RDB).  The 
floodplain is approximately 150 feet wide and 2,000 feet long.  
 
Shoreline 
There is no defined shoreline along the LDB, with the exception of occasional 
sediment and gravel depositional areas.  The depositional areas closer to the 
stream bank are vegetated, as noted above, but most are transient features that are 
mobilized and transported downstream during high-flow conditions.   
 

Photo 4.2.15-3 Steep stream bank without contiguous shoreline 
 
Stream Bank 
The two banks along Cazenovia Creek at the Thruway to Railway site have dif-
ferent characteristics.  The LDB has nearly vertical, modified slopes and is ap-
proximately 10 to 15 feet high, and there is a man-made berm at the top of the 
bank.  The stream bank is composed primarily of native soils, with added fill ma-
terial and some riprap scattered throughout.  There is armor along the toe of the 
slope, which is non-continuous.  Some undercutting and scour of the toe area of 
the stream bank is evident downstream of the railroad bridge for approximately 
200 feet.  Invasive plant communities are well established throughout the site, but 
Japanese knotweed (Polygonum cuspidatum), common buckthorn (Rhamnus ca-
thartica), and Morrow’s bush honeysuckle (Lonicera morrowii) are dominant 
along the LDB and contribute to soil and slope instability.  Other species present 
include Canada goldenrod (Solidago canadensis) and common reed (Phragmites 
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australis) near the toe of the stream bank.  Reed canarygrass (Phalaris arundini-
acea), mugwort (Artemisia vulgaris), and riverbank grape (Vitis riparia) are also 
present in the herbaceous layer.  In addition, cottonwood (Populus deltoides) and 
tree of heaven (Ailanthus alitissima) are near the top of the stream bank and over-
hang the slope.   
 
The LDB is severely eroding approximately 1,600 feet downstream of the railroad 
bridge, exhibiting mass wasting conditions for approximately 300 feet.  The 
stream bank in this area is nearly vertical, approximately 12 feet high, and is cov-
ered with a monoculture of Japanese knotweed, which extends from the toe of the 
slope to the top of the bank and inland.  The managed landscape near the top of 
bank area has few trees and is mowed to the edge of the bank to control the knot-
weed.  Several large cottonwood trees have fallen into the channel in recent years 
due to bank instability.  
 

Photo 4.2.15-4 Fallen trees and mass wasting conditions 
 
Alluvial soils are exposed from the top of the stream bank to the water’s edge and 
are being undercut and eroded during high-flow and ice-out conditions.  Stone 
armoring material placed irregularly along the slope has retarded bank failure and 
tree loss.  There is some regeneration of crack willow saplings near the toe of the 
slope in collapsed stream bank soil beds.  Without reinforcement or protection, 
this vegetation is expected to be eroded and transported downstream during high-
flow or ice-out conditions in the near future.   
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Photo 4.2.15-5 Stream bank failure 
 
The RDB is approximately 4 to 6 feet high and slopes directly into the stream 
without a shoreline.  This bank is adjacent to the active forested floodplain.  In the 
downstream portion of the site, along the long outside bend where the stream 
nears Seneca Street, the RDB is armored along the toe of the stream bank and up 
the slope.  Upstream, near the railroad bridge, the RDB is not armored.  Vegeta-
tion along the RDB consists primarily of cottonwood and willow, which overhang 
the stream channel, and Japanese knotweed, which is present in the understory. 
 
Inland and Upland   
Along the LDB, the land from the top of bank area to the inland and upland areas 
is a combination of reverting old fields, a narrow riparian buffer, and commercial 
properties with their respective managed landscapes.  The riparian buffer is 
wooded with cottonwood, green ash (Fraxinus pennsylvanica), common buck-
thorn, hawthorn (Crataegus sp.), Morrow’s honeysuckle, mugwort, and Japanese 
knotweed.   
 
The area behind the RDB is forested floodplain.  The tree layer is dominated by 
cottonwood and crack willow.  The understory is dominated by Japanese knot-
weed. 
 
4.2.15.2 Restoration Opportunities and Actions 
The primary restoration opportunity is stabilization of approximately 300 feet of 
the identified eroding stream bank along the LDB, near the Ironworker’s Union 
Hall on Orchard Park Road.  The existing composition, structure, and uses of the 
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Thruway to Railway site offer a number of habitat restoration opportunities that 
would result in the improvement of water quality and increase fish and wildlife 
habitat structure and function.  The proposed measures would contribute to the 
BUI delisting process (see Table 4.2.15-1 and Figure 4.2.15-2).  Control and 
management of invasive species communities on this stream bank section should 
be followed by redirective and resistive features in nearshore and toe of stream 
bank areas, with bioengineering measures used to restore native plant communi-
ties for soil and slope stabilization. 
 
Control and management of riparian invasive species in stream bank and upland 
areas would enhance wildlife habitat, stabilize soil, and develop a native plant 
seedbank for dispersal and colonization in downstream and off-site areas.    
 
In-channel and Nearshore 
In the nearshore area adjacent to the identified area of stream bank failure along 
the LDB, the design and construction of single stone bendway weirs, rock vanes, 
log or stone revetments, and rootwads would move the thalweg and scouring 
flows away from vulnerable or eroding banks.  The proper orientation of these 
features as resistive and redirective structures would reduce the impact of ice and 
velocity scour during high-flow conditions by diverting hydraulic energy toward 
the center of the channel.  The design and orientation of hydraulic cover stones, 
locked logs, and pinned rootwads could enhance fish habitat by increasing in-
channel structure and complexity, and protect stream banks and shoreline areas 
from scouring flows.  In addition, these features would provide in-stream cover 
and oxygenation during low-flow conditions, thereby improving fishery and ben-
thic organism habitat. 
 
Shoreline 
The introduction of structure to provide “hydraulic roughness” to capture sedi-
ment and gravel during flood events would support the formation of emergent 
aquatic plant communities and protect existing vegetated bar features from ero-
sion.  Large woody debris or logs combined with strategic placement of stone toe 
protection and planted with appropriate plant species would provide natural 
stream bank protection and enhance habitat values. 
 
Stream Bank 
Severe stream bank erosion in the areas described above could be stabilized by 
passive bioengineering methods and techniques.  There is room on this site to ex-
cavate the top of the stream bank in order to create a gentler, more stable slope.  
There is also room to install structures in the nearshore area and establish native 
vegetation from the shoreline to the top of the stream bank.  These measures 
could provide the physical structure for stream bank reshaping to accommodate 
the addition of soil amendments to facilitate native species regeneration.  A di-
verse native riparian plant community would provide greater soil stability, be 
more resilient to ice scour, and improved riparian habitat.    
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Inland and Upland 
Japanese knotweed control and management is critical to the design and regenera-
tion of native plant communities from the top of the stream bank to inland.  The 
existing managed landscape could be modified to include an approximately 100 
feet wide riparian buffer that would be fully integrated with stream bank and 
shoreline revegetation.  Forest restoration in this area would provide canopy shade 
and a dense shrub and herbaceous understory, which would compete with future 
recruitment of invasive plants.  Property owners’ need for stream access or desire 
for a less wild appearance can be addressed by designing tree and shrub islands 
with integrated paths or trail access routes.   
 
4.2.15.3 Considerations and Potential Constraints for Restoration 
 
Pre-Construction Work 
The design of restoration features for the in-channel and nearshore, shoreline, and 
stream bank areas would require additional analyses in order to more accurately 
define the types and siting of the features.  Additional analyses would be required 
to quantify erosion and scour in order to determine what, if any, shoreline stabili-
zation/resistive features are necessary.  The resulting quantitative data would al-
low for the development of site-specific quantitative success criteria against 
which the success of each project stabilization feature can be judged.    
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream bank were modified. 
 
Invasive Plant Communities 
Control measures could be implemented to address the ecological impacts and 
physical constraints presented by invasive plant communities to restoration plan-
ning and design.  A multi-season effort is recommended to establish a control and 
management regime that would prepare the site for regeneration of native plant 
communities.  Site preparation activities and sequencing of construction tasks on 
sites with invasive species communities would require the integration of control 
and management methods and revegetation plans.  Chemical and mechanical con-
trol methods should focus on infested areas prior to constructing the remainder of 
the habitat restoration design (e.g., native plantings).  Invasive species control and 
management should be coordinated with implementation of other restoration 
measures for proper sequencing and effectiveness.  
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.15-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
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per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 

Table 4.2.15-1 Summary of Restoration Opportunities at the Thruway to Railway Site, 
Cazenovia Creek 

Focus Area Restoration Opportunities 
Restoration Features and 

Methods 
In-channel and Near-
shore 

In-channel habitat structure and 
complexity 
 
Integrated resistive and redirec-
tive hydraulic features with 
stream bank soil bioengineering 
with to preserve natural channel 
geomorphology to enhance fish-
ery and benthos 

Redirective features – bendway 
weirs, rock vanes, stone or log 
revetments,  locked logs, and 
rootwads 

Shoreline Shoreline stabilization  
 
Sedimentation and erosion con-
trol 
 
Aquatic habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings 
in combination with log or stone 
toe revetments and other stabiliz-
ing features for shoreline soil sta-
bilization and sediment retention 
over time 
 
Seeding and planting of emergent 
aquatic macrophytes for shoreline 
community diversity and habitat 
value 

Stream Bank  Bank stabilization 
 
Toe protection 
 
Sediment and erosion control  
 
Increasing riparian structure and 
diversity to enhance habitat value 
and soil stability 

Bioengineering for soil stabiliza-
tion and retention 
 
Bank reshaping 
 
Geotextile erosion control with 
native riparian plantings – herba-
ceous, shrub, and tree layers.   
 
Integrated soil bioengineering 
with resistive and redirective fea-
tures designed to protect toe of 
stream bank from undercutting 
and preserve natural stream bank 
and shoreline geomorphology 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Table 4.2.15-1 Summary of Restoration Opportunities at the Thruway to Railway Site, 
Cazenovia Creek 

Focus Area Restoration Opportunities 
Restoration Features and 

Methods 
Inland and Upland Invasive plant community control 

an management to increase native 
species richness 
 
Increase habitat connectivity and 
habitat structure and complexity 
to complement existing restora-
tion design for restored parts of 
the site 

Multi-layered plantings of diverse 
native species to enhance tree, 
shrub, and herbaceous riparian 
buffer communities 
 
Regeneration of floodplain forest 
on a larger portion of the site 
 
Introduction of species to produce 
a “habitat modification” effect 
(canopy shade, mast production, 
seedbank enhancement) 

 
4.2.15.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.15-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone–pinned rootwads, 
■ Bendway weirs, 
■ Single-stone bendway weirs, 
■ Stone toe protection, 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-208 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

■ Rock vanes, 
■ Tiebacks for single-stone bendway weirs, 
■ Coir logs, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,062,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.15.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.15-2
Potential Restoration Areas 
Thruway to Rail Way
West Seneca, New York
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4.2.16 Railway to Ridge Road (Cazenovia Creek) 
The Railway to Ridge Road site is located in West Seneca along the left descend-
ing bank (LDB) of Cazenovia Creek.  The site extends approximately 3,100 feet 
from an abandoned railroad bridge north of Orchard Park Road at the downstream 
end to approximately 1,200 feet north of Ridge Road at the upstream end.  This 
site covers approximately 20 acres and is located approximately 4 miles upstream 
of the confluence of Cazenovia Creek with the Buffalo River.  The site is owned 
by multiple public and private owners.  Adjacent land uses include residential, 
industrial, commercial, and a public school.  Seneca Street parallels the top of the 
right descending bank (RDB) within the upstream portion of the site for approxi-
mately 1,300 feet. 
 

Figure 4.2.16-1 Railway to Ridge Road Site Location Map 
 
4.2.16.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify ex-
isting habitats within the Railway to Ridge Road site and associated resources in 
proximity to Cazenovia Creek and determine their distribution and status.  The fol-
lowing descriptions are based on observations made during the field assessment.   
 
In-channel and Nearshore 
The channel and nearshore width ranges from approximately 80 to 100 feet along 
the site.  This section of the stream channel is generally shallow, ranging from 
approximately 1 to 3.5 feet deep.  The channel substrate and nearshore area are a 
mix of boulder, cobble, and gravel with a thin layer of sand on top. 
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Photo 4.2.16-1 Channel upstream of the abandoned railroad bridge (look-

ing downstream) 
 

 
Photo 4.2.16-2 Steep stream bank without contiguous shoreline (looking 

downstream) 
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Masonry debris is present in the channel and nearshore areas, primarily in the up-
stream portion of the site.  Run, riffle, and pool habitats are located within the 
site, the most notable being a run habitat where the creek winds through dense 
beds of water willows (Justica americana) on mud flats.  This habitat is present 
on both sides of the stream channel for approximately 2,000 feet in the upstream 
portion of the site.  No other aquatic vegetation was observed. 
 
The channel has no access to the historic floodplain along the LDB for approxi-
mately 1,000 feet upstream of the abandoned railroad bridge due to modification 
and shaping of the LDB to accommodate development on this site; further up-
stream, the channel does have access to the floodplain.  The channel is well con-
nected to its floodplain along the right descending bank (RDB), allowing for 
overbank flooding and flood flow storage and dissipation.   
 
Shoreline 
There is no defined shoreline along the LDB for approximately 1,000 feet up-
stream of the abandoned railroad bridge, with the exception of a few small areas 
of gravel deposits. 
 
Stream Bank 
The LDB ranges from 6 to 15 feet high and is vegetated throughout, except where 
there is serious erosion.  The stream bank is nearly vertical for approximately 
1,000 feet upstream of the abandoned railroad bridge.  The stream bank appears to 
have been shaped and stabilized into a constructed berm that extends inland ap-
proximately 50 feet and is approximately 200 feet long.  This was constructed 
sometime after 1927, based on an analysis of aerial photography.  A 1927 aerial 
photo of the site clearly shows a narrow, forested buffer between the stream chan-
nel and cultivated farmland, as well as large gravel bars near the abandoned rail-
road bridge along the LDB.  Upstream of this portion of the site, the stream banks 
are steep along the inside bend and appear to have been shaped.  However, all 
banks more than approximately 1,000 feet upstream of the abandoned railroad 
bridge have more natural slopes, slope toes, and shoreline features.  A small tribu-
tary flows into the stream from a culvert under Seneca Street, near the beginning 
of the long outside bend in the middle portion of the site.   
 
The dominant vegetation on the stream bank along the LDB consists of crack wil-
low (Salix fragilis), Japanese knotweed (Polygonum cuspidatum), and reed ca-
narygrass (Phalaris arundinacea).  Water willow is the dominant species along 
the toe of the stream bank to shoreline area and into the mid-channel along both 
the LDB and RDB, with some purple loosestrife (Lythrum salicaria), upstream of 
the proposed restoration area (see Figure 4.2.16.2)   
 
There is significant stream bank erosion on the LDB approximately 300 to 400 
feet upstream of the abandoned railroad bridge, where an overhead electric trans-
mission line crosses the stream.  The bank is eroding toward, and could eventually 
reach, the power line if the erosion is not controlled.  High-velocity, high-stage 
flows and ice scouring are also causing erosion on the upper slopes. 
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Invasive plant communities are well established throughout the site.  Japanese 
knotweed (Poligonum cuspidatum), common buckthorn (Rhamnus cathartica), 
and Morrow’s honeysuckle (Lonicera morrowii) are dominant along the LDB and 
contribute to soil instability and habitat degradation throughout the site.  Other 
invasive species present on stream banks include mugwort (Artemisia vulgaris) 
and common reed (Phragmites australis) near the toe of the stream bank.  In addi-
tion, several specimens of tree of heaven (Ailanthus alitissima) grow near the top 
of the stream bank and overhang the slope.  Reed canarygrass is abundant in the 
understory where Japanese knotweed is not dominant. 
 

Photo 4.2.16-3 Active erosion along LDB with invasive species (looking 
upstream) 

 
Inland and Upland   
A forested riparian buffer approximately 20 to 60 feet wide occurs on the top of 
stream bank along the LDB throughout most of the site.  This area is a mix of 
early successional softwood trees, including European black alder (Alnus gluti-
nosa), crack willow, black willow (S. nigra), cottonwood (Populus deltoides), and 
a few sycamores (Platanus occidentalis).  The understory of the forested buffer 
consists of Japanese knotweed and mugwort.  
 
The inland to upland area along the LDB, between the narrow forested buffer and 
commercial development on the site, is a mix of reverting old field vegetation and 
dense stands of European black alder.  Other species along edges of black alder 
tickets include cottonwood, green ash (Fraxinus pennsylvanica), common buck-
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thorn, hawthorn (Crataegus sp.), Morrow’s honeysuckle, mugwort, common reed, 
and Japanese knotweed.  Because of canopy shade, the Japanese knotweed under-
story that is dominant in the thin forested buffer area and elsewhere on the site is 
not present in the European alder thickets.   
 
Beaver (Castor canadensis) are cutting all species of trees on the site except tree 
of heaven.  Over-browsing by deer is impacting the natural regeneration and sur-
vival of native plant communities throughout the site. 
 
4.2.16.2 Restoration Opportunities and Actions 
Control and management of invasive species communities on stream banks and 
inland to upland areas is a priority action and should be followed by the regenera-
tion of native plant communities.  This would provide for soil stabilization and 
habitat enhancement throughout the site.  According to the Erie County Soil Sur-
vey, the majority of the site is deep, fertile Hamlin Silt Loam and Teel Silt Loam.  
These soils are classified as “prime agricultural” soils and would support the re-
generation and resilience of native plant communities. 
 
Potential in-channel and nearshore restoration activities include development of 
scour pools and shoreline creation in portions of the stream upstream of the aban-
doned railroad bridge.  In-channel and nearshore resistive and redirective struc-
tures would provide stream bank protection and stable shoreline areas, which 
would foster the development of emergent plant communities.  The emergent wa-
ter willow communities established on mud flats and gravel bars are considered to 
be reference features within the watershed.  Among other functions, these vege-
tated gravel bars increase habitat complexity and increase hydraulic roughness.  
The water willow communities could be utilized as “donor sites” for nearshore 
emergent plant restoration. 
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Photo 4.2.16-4 An emergent community of water willow (Justicia Ameri-
cana) (looking downstream) 

 
Low-growing trees and shrubs could be planted or seeded on the upland terrace to 
increase diversity and function while also maintaining areas of grasses and herba-
ceous plants. 
 
Implementation of habitat restoration features would contribute to the BUI delist-
ing process (see Table 4.2.16-1 and Figure 4.2.16-2). 
 
In-channel and Nearshore 
In the nearshore area adjacent to the identified area of stream bank failure along 
the LDB, the design and construction of single-stone bendway weirs, rock vanes, 
log or stone revetments, and rootwads would move the thalweg and scouring 
flows away from vulnerable or eroding banks.  The proper orientation of these 
features as resistive and redirective structures would reduce the impacts of ice and 
velocity scour during high-flow conditions by diverting hydraulic energy towards 
the center of the channel.  The design and orientation of hydraulic cover stones, 
locked logs, and pinned rootwads would enhance fish habitat by increasing in-
channel structure and complexity while protecting stream banks and shoreline ar-
eas from scouring flows.  In addition, these features would provide in-stream 
cover and oxygenation during low-flow conditions, thereby improving fishery and 
benthic organism habitats. 
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Shoreline 
Structures could be installed to provide hydraulic roughness, capture sediment 
and gravel during high-flow events, and stabilize depositional areas.  The stabili-
zation of depositional areas would support the formation of emergent aquatic 
plant communities and protect existing vegetated bars from erosion.  Natural 
shoreline roughness could be provided by a combination of strategically placed 
stone toe protection, plantings of appropriate plant species, and anchoring of 
large, woody debris or logs.  Together, these measures would reduce the impacts 
of scouring on developing emergent aquatic habitat features. 
 
Stream Bank 
Stream banks experiencing severe erosion could be stabilized by integrating pas-
sive bioengineering methods with traditional stone toe protection.  This site has 
adequate space to reshape the stream bank and integrate structures and native 
plantings in the area extending from the nearshore to the top of the stream bank.  
These measures could provide the physical structure for stream bank reshaping, 
which would facilitate native species regeneration.  A diverse native riparian plant 
community would provide greater soil stability, resilience to velocity and ice 
scour, and valuable wildlife habitat. 
 
Inland and Upland 
Japanese knotweed control and management is critical to the design and regenera-
tion of native plant communities from the top of the stream bank to inland areas.  
The existing reverting old field landscape could be restored to a significant ripar-
ian forest community, which would provide effective competition to the coloniza-
tion of invasive plants.  Floodplain forest restoration in this area would provide 
canopy shade and a dense shrub and herbaceous understory that would compete 
with future incursions of invasive plants.   
 
4.2.16.3 Considerations and Potential Constraints for Restoration 
 
Pre-Construction Work 
Design of restoration features in in-channel and nearshore, shoreline, stream bank, 
and inland and upland areas would require additional analyses in order to more 
accurately define the sizes, total areas, and locations for the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
success criteria against which the success of each project stabilization feature can 
be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For instance, regula-
tors may require project sponsors to use hydrologic models to demonstrate that 
flooding or excessive bank erosion would not occur upstream or downstream of 
the site if the channel cross section or stream bank were modified.   
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Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Control measures could be implemented to address the ecological im-
pacts and physical constraints presented by invasive plant communities to restora-
tion planning and design.  A multi-season effort is recommended to establish a 
control and management regime that would prepare the site for the regeneration of 
native plant communities.  Site preparation activities and sequencing of construc-
tion tasks on sites with invasive species communities requires the integration of 
control and management methods and re-vegetation plans.  Chemical and me-
chanical control methods should focus on these areas prior to constructing the re-
mainder of the habitat restoration design, including native plantings.  Sequencing 
of activities would need to focus on effective invasive species management sce-
narios while also protecting other elements of the restoration project. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.16-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Table 4.2.16-1 Summary of Restoration Opportunities for the Railway to Ridge Road 
Site (Cazenovia Creek) 

Focus Area Restoration Opportunities 
Restoration Features and  

Methods 
In-channel and Near-
shore 

In-channel habitat structure and 
complexity 
 
Integrated resistive and redirective 
hydraulic features 
 
Stream bank soil bioengineering to 
preserve natural channel geomor-
phology 
  
Nearshore structure to enhance 
fishery and benthos habitat 

Redirective features – bendway 
weirs, rock vanes, hydraulic 
cover stones, stone or log revet-
ments, locked logs, rootwads 

Shoreline Shoreline stabilization 
 
Sedimentation and erosion control 
  
Aquatic habitat diversity 

Longitudinal toe protection 
 
Native wetland species plantings 
in combination with log or stone 
toe revetments and other stabiliz-
ing features for shoreline soil 
stabilization and sediment reten-
tion over time 
  
Seeding and planting of emergent 
aquatic macrophytes for shore-
line community diversity and 
habitat value 

Stream Bank  Bank stabilization  
 
Toe protection 
 
Sediment and erosion control  
 
Riparian structure and diversity to 
enhance habitat value and soil sta-
bility 

Bioengineering for soil stabiliza-
tion and retention 
 
Bank reshaping 
 
Geotextile erosion control with 
native riparian plantings – herba-
ceous, shrub, and tree layers 
   
Soil bioengineering for stream 
bank stability integrated with re-
sistive and redirective features 
designed to protect the toe of the 
stream bank from undercutting 
and preserve natural stream bank 
and shoreline geomorphology 
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Table 4.2.16-1 Summary of Restoration Opportunities for the Railway to Ridge Road 
Site (Cazenovia Creek) 

Focus Area Restoration Opportunities 
Restoration Features and  

Methods 
Inland and Upland Invasive plant community control 

and management 
  
Increase native species richness 
 
Increase habitat connectivity, struc-
ture, and complexity  

Invasive plant community con-
trol and management 
 
Plantings of diverse, multi-
layered native species to enhance 
tree, shrub, and herbaceous ripar-
ian buffer communities 
 
Regeneration of floodplain forest 
on a larger portion of the site 
 
Introduce species to produce a 
“habitat modification” effect 
(canopy shade, mast production, 
seed bank enhancement) 

 
4.2.16.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.16-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Preconstruction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
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■ Stone-pinned rootwads, 
■ Bendway weirs, 
■ Hydraulic cover stones, 
■ Vegetated riprap for stream bank and shoreline, 
■ Stone toe protection along the shoreline, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,393,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.16.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.16-2
Potential Restoration Areas 
Railway to Ridge Road
West Seneca, New York

(All Areas Approximate) 
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4.2.17 West Seneca Development Center (Cazenovia Creek) 
The West Seneca Development Center is located in the town of West Seneca on 
Cazenovia Creek, approximately 6.8 miles upstream from the confluence with the 
Buffalo River (see Figure 4.2.17-1).  The site, which is owned by the State of 
New York, is surrounded by residential properties on the ridges and one area of 
commercial properties at the bend upstream from the bridge at Leydecker Road.  
The approximately 15-acre site is largely wooded floodplain and upland. 
 

Figure 4.2.17-1 West Seneca Development Center Site Location Map 
 
4.2.17.1 Site Description 
Biologists conducted a field assessment of the site in early November 2010 to 
identify existing habitats along the left descending bank (LDB) and associated 
floodplain terrace and to determine their distribution and status.  Based on the re-
sults of the assessment, potential habitat restoration opportunities and constraints 
were identified.  The following descriptions are based upon observations made 
during that field effort.   
 
In-channel and Nearshore 
The channel substrate is predominantly bedrock with cobble and boulder along 
the edges and few large boulders scattered in the downstream portion of the area 
surveyed.  Gravel bars are located downstream of the bridge where run habitat 
gives way to a long riffle.  The remainder of the creek downstream is a repeating 
series of run-riffle-run habitats; pool habitat was not observed.  There are some 
gravel bars along the right descending bank (RDB), but they also occur in the 
stream channel in shallow areas.  The gravel bars split stream flow into smaller 
“sub-channels.”  Water depths are relatively shallow, ranging from less than 0.5 
feet to 2 feet.    
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Photo 4.2.17-1 Downstream view of mass wasting along the LDB 
 
Shoreline 
The shoreline habitat zone along the majority of the site is becoming temporarily 
buried by sloughing of the stream bank.  A number of shoreline gravel bars were 
noted, some with water willow (Justicia sp.) and other herbaceous vegetation.  
Other areas along the shoreline include exposed bedrock, gravel, and rock.  With 
the exception of the gravel bars there is essentially no shoreline.  Instead, an in-
creasingly wide channel cross-section is present as a result of the mast wasting of 
the LDB stream bank along the entire shoreline. 
 
Stream Bank 
The creek channel and the entire surrounding floodplain and terraces occur within 
a larger ravine with high ridge walls that parallel the stream on both sides.  Bank 
heights along the LDB vary in height, ranging from 3.5 to 7 feet.  The bank line is 
predominantly natural along both stream banks through this area.  Armoring is 
evident only in the vicinity of the bridge.  It is evident that downstream areas 
along the LDB (beginning approximately 600 feet downstream of the bridge at 
Leydecker Road) are actively eroding because sloughing banks are releasing 
sediments, rock, cobble, and soil into the creek.  The erosion is significant along 
the surveyed portions of the creek.  It extends an estimated 3,000 feet down-
stream, which effectively causes mass wasting along this entire reach of the LDB.  
The overall volume of soil and rock and the loss of land area are extensive.  High 
flows and ice scour are directed to and along the LDB which is eroding from the 
ordinary water level up the bank approximately 3 to 4 feet.     
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Photo 4.2.17-2 View of erosion on the LDB and dense growth of Japanese 

knotweed 
 

 
Photo 4.2.17-3 Upstream view of erosion on the LDB and active tree loss 

in the riparian corridor 
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The soils are native and comprised of fine-grained alluvium with sand lenses, 
gravel, rock, and cobble.  These soils appear to be vulnerable to erosive forces.  
The loss of mature, large trees and the expanses of Japanese knotweed (Poly-
gonum cuspidatum) within the riparian area contribute to soil/bank instability and 
lessen river bank’s ability to hold area soils, respectively. 
 
Inland and Upland 
The erosive forces discussed above have lead to bank undercutting.  As a result, 
the top of bank no longer has support from below.  This causes long sections of 
stream bank, trees, and other vegetation to slump into the creek channel along the 
inland area adjacent to the top of the stream bank.  Some of the observed portions 
of stream bank and areas immediately inland that had recently slumped, or were 
about to fall into the creek, were 30 feet long by 3 feet wide.   
 
Farther inland, away from the top of the stream bank, the upland terrace is charac-
terized by an undulating topography from historic clearing and logging and occa-
sional borrow pits within the floodplain terrace.  There are a number of drainage 
features that convey storm water from the high ridge that have created narrow, 
shallow channels within the terrace.  Some channels drain to the creek.  A small 
emergent wetland area occurs near the downstream extent of the terrace where 
surface drainage from the upper ridge collects.  There is no direct channel that 
connects the creek to the wetland, although surface flow and subsurface seepage 
were observed along the stream bank down gradient from the wetland.  Overstory 
trees are predominantly eastern cottonwood and crack willow near the creek 
channel.  Additional common species include soft stem bulrush (Schoenoplectus 
tabernaemontani), bulrush sp., goldenrod (Solidago spp.), reed canarygrass 
(Phalaris arundinacea), box elder (Acer negundo), ostrich fern (Matteuccia 
struthiopteris), and bush honeysuckle (Lonicera spp.).  There has been significant 
tree loss on the LDB, which has increased the rate of erosion.  Japanese knotweed 
occurs in the riparian corridor closest to the stream bank, most commonly in 
dense thickets.  The largest stand is at the downstream extent of the terrace where 
the knotweed is the only understory vegetation. 
 
4.2.17.2 Restoration Opportunities and Actions 
The existing composition, structure, and condition of this stretch of Cazenovia 
Creek and the associated upland terrace provide for a number of habitat restora-
tion opportunities that would support the improvement of water quality and in-
crease fish and wildlife habitat structure and function and, therefore, contribute to 
the BUI delisting process (see Table 4.2.17-1 and Figure 4.2.17-2).  The most 
pressing and severe issue is associated with the mass wasting of the stream bank 
and the related vegetation and soil loss.  Due to the extensive stream bank erosion 
and its effects on nearshore and shoreline habitats, the discussion regarding resto-
ration opportunities purposely combines these areas.  A similar approach is pre-
sented for the stream bank, and inland and upland areas.    
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In-channel, Nearshore, and Shoreline 
This site is extremely vulnerable due to the excessive erosion and bank loss that 
occurs.  Large volumes of soil, rock, gravel, and cobble enter the creek as weak-
ened undercut banks slump into the channel.  The result is an over-widened 
stream channel, loss of many shoreline areas, and loss of riparian corridor trees 
and other vegetation.  If no action is taken to protect the shoreline and stream 
bank areas, the floodplain and inland and upland areas will continue to erode.  In-
channel and nearshore restoration and protection efforts would focus on re-
directive features in order to move channel flows away from the LDB where the 
severe erosion occurs. 
 
Stream Bank, Inland, and Upland 
In combination with re-directive measures, additional stream bank protection is 
necessary for stabilizing this long stretch of creek along the LDB and for restoring 
ecosystem function and form.  A combination of bank longitudinal toe protection, 
log or stone revetments, and native species plantings could control current ero-
sion, and bank and vegetation loss. 
 
Invasive species, such as Japanese knotweed and common mugwort, are common 
throughout the site, particularly along the banks where their root structures are not 
extensive enough to hold soils in place.  These species would be managed by 
chemical or mechanical processes.  Management of these species would enable 
restoration of native species and wildlife habitat improvement.  A phased ap-
proach should be developed for managing invasive species and the re-
establishment of a stream bank and riparian corridor vegetation community.  The 
planting of native species would increase the diversity of plants in the riparian 
areas and uplands, providing habitat for wildlife. 
 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  If chemical control methods are selected to control and manage invasive 
species, all materials and methods used must be in accordance with federal and 
state regulations, particularly with respect to avoiding harm to aquatic organisms 
and habitat.  State-of-the-art control protocols should be used when planning and 
implementing the ISCMP. 
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Table 4.2.17-1 Summary of Restoration Opportunities at the West Seneca Development 
Site, West Seneca 

Focus Area Restoration Opportunities  
Restoration Features  

and Methods 
In-Channel, Near-
shore, and Shoreline 

Bank stabilization, sedimentation 
and erosion control 
 
Enhancement of aquatic habitat 
for fish and wildlife 

Re-directive features:  bendway 
weirs, locked logs, j-hooks, hydrau-
lic cover stones, rootwads 
 
Longitudinal toe protection, native 
wetland species plantings in combi-
nation with log or stone toe revet-
ments and other stabilizing features 
for side-slope soil stabilization and 
sediment retention over time 

Stream Bank, Inland, 
and Upland 

Bank stabilization, sediment and 
erosion control, increasing ripar-
ian structure and diversity  
 
Increase native species richness 
Increase habitat connectivity and 
habitat structure and complexity  

Bioengineering for soil stabilization, 
bank re-shaping; ISCMP, geotextile 
erosion control with native riparian 
plantings – herbaceous, shrub, and 
tree layers 
 
Integrated soil bioengineering with 
resistive and re-directive features to 
preserve natural channel geomor-
phology 
 
ISCMP, multi-layered native diver-
sity plantings to enhance tree, shrub, 
and herbaceous communities in 
inland and upland areas 

 
4.2.17.3 Considerations and Potential Constraints for Restoration 
 
Existing Site Use and Site Conditions 
There were identifiable existing site uses along this property; presumably some 
use the area for hiking or to access the creek for fishing or other activities.  There 
were no potential constraints observed that might affect the restoration planning 
and design process (e.g., fill material and utility easements).  Mounds that occur 
sporadically in the inland and upland area appear to be from historic land clear-
ing/logging activities.  Some of the mounds appeared to have construction related-
debris (e.g., concrete, old piping, and bricks).  There was no observable evidence 
of any dumping of materials that might be of environmental concern (for instance, 
no oil or chemicals).  If project sponsors include areas where the debris piles are 
located, determinations will need to be made regarding the composition of the de-
bris piles.  Debris composition would determine whether the material could be left 
on site or if the material should be removed from the site and how to appropri-
ately dispose of the debris.  The site should be checked for buried utilities before 
any site grading and/or excavation work is performed 
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Pre-Construction Work 
The most prominent consideration is the large magnitude of the current problems 
and the consequential effect on the size of this habitat restoration project.  The 
long stretch of stream bank is vulnerable to continuing erosion and loss of land 
into the stream channel.  The loss of land contributes to the degradation of water 
quality and channel substrates due to increased turbidity and sedimentation.   
 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define feature types and sites.  Design would need to con-
sider stream hydraulics, ice scour, channel cross section, and other factors in order 
to specify the appropriate sizing, volumes, and locations of habitat restoration fea-
tures.  Additional analyses would be required to quantify erosion and scour in or-
der to determine what, if any, shoreline stabilization/resistive features are neces-
sary.  The resulting quantitative data would allow for the development of site-
specific quantitative success criteria against which the success of each project sta-
bilization feature can be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems, or impediments to navigation, would not occur up-
stream or downstream of the site if in-water structures were constructed.   
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  see Figure 4.2.17-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.17.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.17-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone–pinned rootwads, 
■ Bendway weirs, 
■ Stone toe protection, 
■ Longitudinal stone toe protection, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,352,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.17.5 Potential Permitting Requirements.   
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 
 



Figure 4.2.17-2
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4.2.18 Erie County Sewer District Cayuga Creek Overflow (Cayuga 
Creek)  

The Erie County Sewer District Cayuga Creek Overflow site is located west of 
Union Road and southeast of Cayuga Creek Road in the town of Cheektowaga 
(see Figure 4.2.18-1).  The approximately 35-acre site is owned and operated by 
the Erie County Sewer District No. 1 and includes a waste water treatment facility 
and a New York State permitted discharge outfall to the creek (No. NY0091731, 
Outfall No. 015; see SPDES label along stream bank in southern portion of site in 
Figure 4.2.18-2 for approximate location).  There are residential properties to the 
north and south of the site on the east side of Cayuga Creek (see Figure 4.2.18-2).  
Commercial properties are located east of the creek and early successional forest 
areas are located west of the creek.  Much of the inland and upland portion of the 
site from the top of stream bank is urban fill with abundant piles and concrete de-
bris, as well as concrete mixed with limestone riprap armor, along both banks.  
The majority of the eastern portion of the site is Hamlin silt loam soil.  The bal-
ance of area to the west is Teel silt loam with potential hydric inclusions.  The 
entire site is within the Federal Emergency Management Agency’s (FEMA’s) 
designated floodplain. 
 
The approximately 4,500 linear feet of stream bank along the right descending 
bank (RDB) varies in height ranging from 8 feet to 12 feet with steep, nearly ver-
tical banks in the upper reaches of the site area.  An approximately 1,000-foot-
long section of the upstream reach of the survey area has been channelized.  This 
section is characterized by steep armored banks associated with urban fill and 
residential housing along the left descending bank (LDB).  The downstream 
channel is in a natural state with pool-riffle-run features, gravel point bars, and 
early successional, vegetated mud flats.    
 

 
Figure 4.2.18-1 Erie County Sewer District Cayuga Creek Overflow Site 

Location Map 
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4.2.18.1 Site Description  
Field biologists conducted an assessment of the site in early November 2010 to 
identify existing habitats within the site associated with Cayuga Creek and deter-
mine their distribution and status.  The following descriptions are based on obser-
vations made during the field assessment. 
 
In-channel and Nearshore 
The channel and nearshore areas are deep, incised, and characterized by soft 
sediments in the upstream channelized reaches.  There is no channel-to-floodplain 
connection for approximately 1,000 feet along the upstream portion of the survey 
area.  This is a result of channel realignment (e.g., channelization) and develop-
ment along the RDB and LDB.   
 

Photo 4.2.18-1 Channel realignment and modified stream banks 
 
The downstream reaches (along the stream bank that roughly lie along the south-
ern boundary of the site, see Figure 4.2.18-2) are connected to the creek’s flood-
plain and have a shallow channel underlain by bedrock and boulders with cobble 
and silt.  There are a few deep pools near the first bend where the channel has not 
been channelized and is therefore less disturbed.  Sediment deposition has created 
gravel point bars in downstream reaches with scour pools in association with 
boulder/cobble clusters.  Point bars and nearshore mudflat plant communities are 
transient due to seasonal high-flow scour, freeze-thaw cycles, and rain events ex-
acerbated by unstable banks and effects of intermittent bank armor. 
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Channel modification in the upper reaches has impaired in-channel habitat by 
widening and incising channel flow pattern, thereby diminishing structure in the 
water column and nearshore vegetation.  Tree canopy shade is absent on the steep, 
armored, nearly vertical slopes that are almost completely dominated by invasive 
plants in the herbaceous layer.  Full sun exposure contributes to thermal loading 
and lack of cover of fish and benthic organism habitats. 
 
Shoreline 
The most severe bank erosion is in the form of mass wasting and tree loss along 
the RDB beginning at the first inside bend and continuing for approximately 
2,700 feet downstream to a point near the mapped SPDES discharge to the creek.  
Intermittent armoring totaling approximately 1,200 feet is present along the shore-
line and the toe of the stream bank along the LDB and RDB upstream near the 
residential development.  Severe and active undercutting of vertical banks and 
subsequent mass wasting in most downstream areas along LDB is evident and di-
rectly associated with sandy, loam alluvial soils with monotypic stands of inva-
sive species that provide minimal soil stability.  Channel incision and scour in 
shoreline areas removes areas of deposition and immature emergent vegetation 
during high flow events.  Shoreline areas above mean water level are ephemeral 
due to the instability of nearshore bed load material and the impact of scouring 
velocity during high flow events.   
 

Photo 4.2.18-2 Shoreline scour and stream bank failure 
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Stream Bank 
Downstream of the modified channel and elevated stream banks, the RDB is 
nearly vertical and 4 to 6 feet high.  Japanese knotweed (Polygonum cuspidatum) 
and mugwort (Artemisia vulgaris) are pervasive in the herbaceous/shrub layers 
along the stream bank and throughout the inland floodplain area along the RDB.  
Eastern cottonwood (Populus deltoides), box elder (Acer negundo), and crack wil-
low (Salix fragilis) are common trees on the stream bank with bush honeysuckle 
(Lonicera morrowii) and common buckthorn (Rhamnus cathartica) abundant in 
the shrub layer near the top of the stream bank.  The extensive growth of Japanese 
knotweed contributes to soil bank erosion by exposing extensive bare soil areas 
during dormant season high flow and ice-out events.  
 

Photo 4.2.18-3  Floodplain and riparian area with Japanese knotweed un-
derstory 

 
Natural succession of plant communities and subsequent development of habitat 
quality on the site is directly impaired by the dominance of invasive species 
within all vegetation layers. 
 
Areas of bank armor and steep slopes along the LDB redirect high flow and ve-
locity to the opposite banks (inner bends) which incur severe undercutting result-
ing in mass wasting and loss of trees at the top of banks on the primary terrace.  
However, varying levels of bank failure and tree loss were observed along the 
steep LDB stream bank caused by a combination of high flow and ice scour.  
Shallow soils are vegetated with mature hardwoods that are collapsing into the 
channel due to a combination of undercutting due to lack of toe protection and 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-239 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

wind action.  With exception of the upper reaches, most all stream banks are un-
stable and actively eroding along the RDB.  Steep stream banks along the LDB 
are moderately stable with exception of localized areas of the wooded slopes that 
are being undercut and collapsing into the channel.   
 
Inland and Upland 
Inland and upland areas from the top of stream bank are a combination of cleared 
land and an active composting operation associated with the wastewater treatment 
facility.  Early successional bottomland or floodplain forest exists on the balance 
of the site.  Most the site from the top of the stream bank to the inland area in-
cludes a series of graded berms, debris piles, and depressions presumed to be bor-
row pits.  Most of the inland and upland area along the RDB appears to be within 
the creek floodplain with the exception of a few elevated fill piles and berms.  
There is evidence of overbank sediment deposition as well as large and small 
woody debris in low areas immediately behind the top of bank and primary ter-
race.  Soils are a combination of silty sediments with sand and gravel lenses com-
bined with urban fill material, concrete, and stone debris.  Soil characteristics are 
representative of the mapped soil types which include Hamlin silt loam in the up-
stream (eastern) portion of the site and Teel silt loam in the downstream (western) 
inland areas.  Most areas are well drained with no seeps or seasonal wetland de-
pressions observed.  Overall habitat value is low due to the density of Japanese 
knotweed and mugwort in the herbaceous layer, which inhibits colonization of 
native shrub and tree species.  There is evidence of overbrowsing by deer on na-
tive plant communities, which exacerbates the impact of invasive species not pal-
atable to deer. 
 
4.2.18.2 Restoration Opportunities and Actions 
The existing land use and limited access and infrastructure as well as the available 
land within the riparian corridor provide a number of habitat restoration and soil 
stabilization design opportunities.  In addition, the availability of space increases 
the number of restoration options for resistive and re-directive in-channel and 
nearshore features as well as bank re-shaping techniques requiring keys or tie-
backs into stable bank areas.  Implementation of features would address soil in-
stability, improvement of water quality, natural regeneration of native plant spe-
cies, increased fish and wildlife habitat structure and function, and, therefore, con-
tribute to the BUI delisting process (see Table 4.2.18-1).   
 
In-Channel and Nearshore 
This site is notable because most bank instability and subsequent sediment 
loading occurs as a result of velocity scour during high flow events and ice scour 
on the inside bend of the creek along the RDB.  A number of hydraulic conditions 
contribute to this including steep slopes along the LDB which redirects flow and 
velocity as well as ice towards the opposite bank.  Bendway weirs, rock vanes, 
hydraulic cover stones, and J-hooks could be designed for use upstream and along 
both banks as “redirective” features to divert water at high flow towards the 
center of the channel to prevent the erosion and ice scour.  These “redirective” 
features would require careful design and strategic placement in the water column 
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in the nearshore area.  Each feature would require rock keys and tie backs into 
stable portions of the bank to prevent high flows from flanking or scouring around 
the structures.  Each structure would create elements of fishery enhancement in 
the form of scour pools, lower flow/velocity back eddies, and gravel bars or 
mudflats to support overhanging vegetation.  These in-channel and nearshore 
features could be foundation components to support nearshore bioengineering 
structures, such as pinned root wads, coir log or log revetments, and locked logs 
designed to provide toe in-stream habitat complexity through the use of hydraulic 
cover stones, locked logs, and pinned rootwads.  Uplift of fishery, benthos, and 
aquatic emergent and submerged vegetation communities would result. 
 
Shoreline 
The bank and riparian areas in the locations discussed above require the most 
immediate attention for habitat restoration activities.  Specifically, the in-channel 
and nearshore features discussed above would provide the foundation or infra-
structure to support the use of bioengineering methods to stabilize channel bed 
load and nearshore depositional material.  Reduction of scour would retain soil 
and organic matter in shoreline areas and allow the regeneration of emergent 
aquatic plant communities thereby creating a more natural shoreline.    
 
Stream Bank 
Bioengineered approaches, such as live siltation, live staking, and vegetated rip-
rap, would complement stream bank reshaping design.  Reshaping vertical banks 
combined with appropriate bioengineering methods and restoration features 
would provide a natural, vegetated stream bank that could arrest undercutting dur-
ing high flow events.   
 

Photo 4.2.18-4  Stream bank failure 
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Bioengineering for soil stabilization, including bank re-shaping along with an in-
vasive species control plan and a native species planting plan, would provide hy-
draulic roughness during flood events that would collect sediment and organic 
debris, improve habitat, and increase overall channel and riparian corridor func-
tion.   
 
Inland and Upland 
Four invasive species (Japanese knotweed, mugwort, common buckthorn, and 
bush honeysuckle) were identified throughout the survey area but greatest densi-
ties were observed within inland areas.  Management of these species in the pro-
posed project work areas followed by aggressive planting would prevent re-
establishment of large communities.  Planting native species in the inland and up-
land areas along the stream banks and in the riparian corridor would enhance 
habitat by regenerating native plant communities as well as stabilizing unconsoli-
dated soil.  
 

Table 4.2.18-1 Summary of Restoration Opportunities Erie County Sewer District 
Cayuga Creek Overflow, Cayuga Creek 

Focus Area Restoration Opportunities 
Restoration Features and Meth-

ods 
In-Channel and  
Nearshore 

Fish habitat enhancement  
 
In-stream structure creation and 
enhancement 
 
Emergent and submerged aquatic 
vegetation bed development  
 
Nearshore sediment stabilization 
and emergent wetland community 
regeneration 

Bioengineering with resistive and 
redirective features to preserve 
natural channel geomorphology, 
especially scour pools 
 
Re-directive features:  bendway 
weirs, locked logs, rootwads, hy-
draulic cover stones 
 
Nearshore structure to support sub-
merged aquatic vegetation 

Shoreline Bank stabilization 
 
Toe protection 
 
Sedimentation and erosion control 
 
Expansion of emergent wetland 
community 

Large woody debris for sediment 
retention and capture 
 
Longitudinal toe protection  
 
Native wetland species plantings in 
combination with coir log and log 
revetment toe protection and other 
stabilizing features for sediment re-
tention over time 
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Table 4.2.18-1 Summary of Restoration Opportunities Erie County Sewer District 
Cayuga Creek Overflow, Cayuga Creek 

Focus Area Restoration Opportunities 
Restoration Features and Meth-

ods 
Stream Banks In-channel hydraulic modification 

of flow/velocity  
 
Bank stabilization  
 
Sediment and erosion control 
 
Increasing stream bank vegetation  
 
Diversity to enhance habitat value 
and soil stability 

Bioengineering for soil stabiliza-
tion, bank reshaping 
 
ISCMP 
 
Geotextile erosion control, live stak-
ing, vegetated rip rap, longitudinal 
toe protection integrated with side 
slope native riparian plantings – 
herbaceous, shrub, and tree layers 

 
4.2.18.3 Considerations and Potential Constraints for Restoration 
 
Existing Site Use and Site Considerations 
The Erie County Sewer District No. 1 Facility and composting operation and the 
New York State Pollutant Discharge Elimination System permitted discharge out-
fall to the creek (No. NY0091731, Outfall No. 015) provide opportunities for im-
plementing habitat restoration measures.  Land use and ownership may expedite 
restoration planning process.   
 
The riparian corridor is wide along RDB which would allow for substantial bank 
reshaping and inland and upland restoration design.  Riparian alluvial soils are 
excellent for re-establishing native plant communities.  Land use and landowner 
loss of land and tree cover from erosion could facilitate cooperative effort to ad-
dress bank erosion. 
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation by white-tailed deer and beaver.  There is ample 
evidence of stress to vegetation across the site by these species. 
 
Invasive Plant Communities 
Implementation of control measures to address the ecological impacts and physi-
cal constraints invasive plant communities present to restoration planning and de-
sign phases would be necessary.  A multi-season effort is recommended to estab-
lish a control and management regime that would prepare the site for regeneration 
of native plant communities.  Site preparation activities and sequencing of con-
struction tasks on sites with invasive species communities requires the integration 
of control and management methods and re-vegetation plans.  Chemical and me-
chanical control methods should focus on stream bank and inland areas prior to 
constructing the remainder of the habitat restoration design (e.g., native plant-
ings).   
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Bank Erosion and Bank Failure Control Features 
Design and installation of the appropriate stream bank stabilization features to 
address severe stream bank erosion would reduce or stop the sediment loading 
from the site.  Priority should be given to restoration measures that would stabi-
lize stream banks with severe erosion and to those likely to fail in the short term. 
  
Pre-Construction Work 
Because of the observed extent of land loss and severe bank erosion, the hydraulic 
environment would need to analyzed along the affected reaches, as well as up-
stream and downstream of those areas, to determine the specific variables that are 
creating the current situation.  That work would need to be completed prior to fi-
nalizing the design of habitat restoration features.  Further field evaluations would 
need to be performed in order to develop a functional design that would protect 
the LDB and RDB of this portion of Cayuga Creek.   
 
Restoration design in the in-channel and nearshore, shoreline, and stream bank 
areas would require additional analyses in order to define the types and siting of 
the specific features.  Additional analyses would be required to quantify erosion 
and scour in order to determine what, if any, shoreline stabilization/resistive fea-
tures are necessary.  The resulting quantitative data would allow for the develop-
ment of site-specific quantitative success criteria against which the success of 
each project stabilization feature can be judged.   
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if the channel cross section or stream banks were modified. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.18-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.18.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.18-2.   
 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Traffic control/hydraulic cover stones, 
■ Vegetated riprap, 
■ Bendway weirs, 
■ Stone toe protection, and 
■ Live stakes and seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $859,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.18.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 
 



Figure 4.2.18-2
Potential Restoration Areas 
Erie County Cayuga 
Creek Overflow
Cheektowaga, New York
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4.2.19 Stiglmeier Park (Cayuga Creek) 
Stiglmeier Park is located in the town of Cheektowaga along the south shore of 
Cayuga Creek from approximately 600 feet downstream of Como Park Boulevard 
bridge to the park’s western boundary approximately 3,500 feet downstream of 
Como Park Boulevard bridge (see Figures 4.2.19-1 and 4.2.19-2).  This site is 
owned by the Town of Cheektowaga.  Potential restoration areas within this site 
have been identified as Upstream and Downstream (see Figure 4.2.19-2). 
 

Figure 4.2.19-1 Stiglmeier Park Site Location Map 
 
The approximately 300-acre park is owned and maintained by the Town of 
Cheektowaga and includes nature trails and sports fields.  The area assessed for 
potential restoration opportunities was limited to the creek channel, side slope, 
and terraces.  A well-maintained trail system, including wooden boardwalks and 
overlooks, can be found along the entire length of the creek.  Land uses/land 
cover in the vicinity of the creek channel include bottomland and upland forest 
along riparian areas on both sides of the creek, managed park landscapes to the 
south, and predominantly residential land use with some forested and industrial 
areas to the north.  The survey area borders the Reinstein Woods Nature Preserve, 
managed by the New York State Department of Environmental Conservation 
(NYSDEC) Region 9, located immediately east of Stiglmeier Park.  The Preserve 
contains approximately 300 acres of high quality wildlife habitat in the forms of 
mature hardwood forests, ponds, and wetlands. 
 
4.2.19.1 Site Description 
Biologists conducted a field assessment of the site in October 2010 to determine 
the presence, distribution, and status of existing habitats within the portion of 
Stiglmeier Park associated with Cayuga Creek, and to identify habitat restoration 
opportunities and constraints.  Approximately 5.8 acres were identified for poten-
tial habitat restoration measures.  The following descriptions are based upon ob-
servations made during that field effort.   
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Photo 4.2.19-1 Hiking trail in the forested inland and upland in the Up-

stream Area 
 

 
Photo 4.2.19-2 Recent bank failure in the Upstream Area on the LDB’s 

outside bend looking upstream 
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In-channel and Nearshore 
The creek channel is in a natural state with long meandering curves.  Bedrock and 
gavel/cobble substrate are present in the upper reaches that were surveyed down-
stream of Como Park Boulevard.  This section of the creek is characterized by a 
series of riffles, runs, and pools followed by a deeper and wider sediment-bottom 
channel through the downstream reaches within the survey area.  The nearshore 
environment is shallow channel underlain by bedrock and boulders at the up-
stream end of the site, which grades to cobble and silt downstream around the 
large bend.  The channel is characterized by runs and riffles, with deep pools 
where bank erosion and scouring have occurred along the outside of the sharp 
bend downstream of Como Park Boulevard.  Severe and continuous undercutting 
of vertical banks in this area is evident and has resulted in recent mass wasting of 
banks along the first outside bend downstream of Como Park Boulevard.  This 
condition of severe bank loss and erosion appears to influence the channel sub-
strate with soft sediments overlying presumably rock, cobble, gravel, and bed-
rock. 
 

 
Photo 4.2.19-3 Mass wasting of the LDB near the downstream end of the 

Downstream Area with an active undercut bank 
 
Shoreline 
Shoreline areas are a combination of sediment, gravel, and cobble along the LDB 
near the Como Park Boulevard bridge.  Shoreline areas do not exist downstream 
due to undercutting, bank failure, and recent tree loss.  Some existing toe of slope 
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protection is present along outside bends on the left descending bank (LDB) be-
tween long areas of eroding banks. 
 
Stream Bank 
Stream banks along the approximately 4,000 linear feet of channel surveyed vary 
in height ranging from 8 to 12 feet.  Most banks are relatively stable in locations 
near the Como Park Boulevard bridge and upstream of the sharp bend in the 
creek.  However, stream banks along two reaches of the creek totaling approxi-
mately 800 feet were observed to be highly unstable because they contain actively 
undercut and collapsed banks.  Erosion is severe in each area due to undercutting, 
mass wasting and recent tree loss.  Some existing toe of slope protection is pre-
sent along outside bends on the left descending bank (LDB) between the failed 
banks. 
 
Inland and Upland  
The riparian zone along the top of bank and within the primary terrace is well 
vegetated with herbaceous species, such as goldenrod (Solidago gigantea), under 
a cottonwood (Populus deltoides) canopy.  Other species identified include Japa-
nese knotweed (Polygonum cuspidatum), reed canarygrass (Phalaris arundina-
cea), purple loosestrife (Lythrum salicaria), and black willow (Salix nigra).  The 
adjacent secondary terrace and upland areas are forested on the east side of the 
site and grassland on the west side.  The dominant species include red oak (Quer-
cus rubra) and burr oak (Q. macrocarpa) in the overstory, and little bluestem 
(Schizachyrium scoparium) which covers large areas in openings between tree 
and shrub layers. Other species identified include Norway maple (Acer pla-
tanoides), American sycamore (Platanus occidentalis), slippery elm (Ulmus 
fulva), and basswood (Tilia americana).  Invasive species, including Japanese 
knotweed, purple loosestrife, and black swallowwort (Cynanchum nigrum), were 
observed in small patches along the LDB.  
 
Monotypic stands of Japanese knotweed are present along the shoreline, side 
slope, and extend inland along the right descending bank (RDB).  The upstream 
portion of the RDB is almost entirely covered by Japanese knotweed and common 
mugwort. 
 
4.2.19.2 Restoration Opportunities and Actions 
The existing land use and managed park access and infrastructure provide a num-
ber of habitat restoration and soil stabilization design opportunities (see Table 
4.2.19-1 and Figure 4.2.19-2).  An Upstream Area and a Downstream Area of ap-
proximately 3.0 and 2.8 acres, respectively, have been identified as potential res-
toration areas.  Each area exhibits severe bank erosion, unstable near shore and 
shoreline areas, invasive species communities, and low diversity within the ripar-
ian corridor.  The implementation of the restoration plan for each area would im-
prove water quality and increase fish and wildlife habitat structure and function 
contributing to the BUI delisting process. 
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In-channel and Nearshore 
Bendway weirs could be used upstream of the sharp bend as redirective features 
to divert water during high-flow events towards the center of the channel to pre-
vent the erosion of the outside bend (LDB) of the creek.  Other opportunities in-
clude fish habitat enhancement and increasing in-stream complexity through the 
use of hydraulic cover stones, locked logs, and pinned rootwads.  Habitat for 
emergent and submerged aquatic vegetation beds would be created by these fea-
tures.  
 
Also, planting native species along the banks could enhance in-channel and near-
shore habitat by regenerating native plant communities for shade and cover as 
well as stabilizing unconsolidated soil.  
 
Stream Bank 
The bank and riparian areas in the locations discussed above require the most 
immediate attention and have the greatest opportunity for habitat restoration.  
Specifically, toe protection and reshaping vertical banks to a natural form at the 
downstream portion of the creek could arrest undercutting during high-flow 
events and stabilize eroding slopes.  Bioengineering for soil stabilization, bank 
reshaping along with invasive species control and management and a planting 
plan would modify direction of channel flow, improve habitat, and increase over-
all channel and riparian corridor function. 
 
Upland and Inland 
Regeneration of the hardwood forest communities similar to those present in the 
upper terrace areas in the upstream portions of the site would enhance riparian 
habitat and stabilize soils from the top of stream bank and inland.  Fertile sedi-
mentary soils in the riparian corridor would support the planting and establish-
ment of native tree, shrub and herbaceous plant communities.   
 
Three invasive species—Japanese knotweed, purple loosestrife, and black swal-
lowwort—were identified in small patches along the south bank (LDB).  Control 
of these species followed by aggressive planting would prevent them from estab-
lishing large communities and overtaking the area.  The Stiglmeier Park site 
would be a good reference site for a riparian corridor due to relatively intact plant 
communities and high quality habitat in the surrounding area. 
 
4.2.19.3 Constraints and Considerations for Restoration 
There is a maintained trail along the length of the creek that is part of Stiglmeier 
Park.  The potential restoration opportunities can and should be designed to avoid 
impacting these trails and passive wildlife observation in this section of the park.  
Revegetation design and planting plans would require the development of a strat-
egy to address damage to vegetation caused by white-tailed deer (Odocoileus vir-
giniana) and beaver (Castor canadensis).   
 
The degree of land loss and severe bank erosion will require examination of the 
hydraulic environment along the affected reaches as well as upstream and down-
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stream of those areas to determine the specific variables responsible for the cur-
rent situation.  It is likely that further field evaluations would need to be per-
formed in order to develop a functional design that would protect the LDB of this 
portion of Cayuga Creek. 
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures would be implemented to address the 
ecological impacts and physical constraints presented by invasive plant communi-
ties to restoration planning and design phases.  Black swallowwort is present, but 
low density provides the opportunity to implement effective control measures and 
possible eradication.  A multi-season effort is recommended to establish a control 
and management regime that would prepare the site for regeneration of native 
plant communities.  Site preparation activities and sequencing of construction 
tasks on sites with invasive species communities requires the integration of con-
trol and management methods and revegetation plans.  Chemical and mechanical 
control methods should focus on areas prior to constructing the remainder of the 
habitat restoration design (e.g., native plantings). If chemicals are selected to con-
trol and manage invasive species, all materials and methods used must be in ac-
cordance with federal and state regulations, particularly with respect to avoiding 
harm to aquatic organisms and habitat.  State-of-the-art control protocols should 
be used when planning and implementing the ISCMP.  Upland and inland areas 
should be evaluated for planting of canopy shade and mast producing tree species 
to compete with existing invasive plant communities when mechanical and 
chemical treatments are not feasible.   
 
Bank Erosion and Bank Failure Control Features 
The severity and imminence of failing stream banks would be considered during 
construction sequencing.  Design and installation of the appropriate stream bank 
stabilization features to address severe stream bank erosion would address the 
mass wasting conditions, reduce or stop sediment loading from the site, as well as 
provide areas for regeneration of stream bank and shoreline plant communities.   
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 
4.2.19-2 for the locations of stormwater outfalls near the Project site.  Due to the 
scale of the figure, other stormwater outfalls near the site may not appear on the 
figure.  Detailed information on the locations of stormwater outfalls in the Project 
area is available from the Western New York Stormwater Coalition and its Outfall 
Mapper Web application 
(http://www2.erie.gov/environment/index.php?q=western-new –york-
stormwatercoalition).  Potential Project sponsors should contact the Buffalo 
Sewer Authority and/or NYSDEC to obtain location information for CSOs and 
SSOs. 
 
 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Table 4.2.19-1 Summary of Restoration Opportunities at Stiglmeier Park, Cayuga Creek, 
Cheektowaga 

Focus Area Restoration Opportunities  
Restoration Features and  

Methods 
In-Channel and
Nearshore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement 
 
Submerged aquatic vegetation 
bed development 
 
Bank stabilization 

Hydraulic cover stones, bendway 
weirs or vanes to preserve scour 
pools 
 
Redirective features:  bendway 
weirs, locked logs, and rootwads 

Shoreline Bank stabilization 
 
Sedimentation and erosion con-
trol 
 
Expansion of emergent, shore-
line wetland community 

Large woody debris for sediment 
retention and capture 
 
Longitudinal toe protection 
 
Native wetland species plantings in 
combination with log revetments and 
other stabilizing features for sedi-
ment retention over time 
 

Stream Bank Bank stabilization 
 
Sediment and erosion control 
 
Increasing riparian structure and 
diversity to enhance habitat 
value and soil stability 

Bioengineering for soil stabilization, 
bank re-shaping, invasive species 
control and management, geotextile 
erosion control with native riparian 
plantings – herbaceous, shrub, and 
tree layers  
 
Integrated soil bioengineering with 
resistive and re-directive features to 
preserve natural channel geomor-
phology, especially scour pools 

Upland and Inland  Floodplain and hardwood forest 
regeneration 
 
Riparian habitat enhancement 

Native species introductions in all 
vegetation layers for plant species 
richness and diversity 
 
Riparian wildlife habitat enhance-
ment 

 
4.2.19.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.19-2.   
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These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone-pinned rootwads, 
■ Bendway weirs, 
■ Hydraulic cover stones, 
■ Longitudinal stone toe protection, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $2,148,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.19.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 
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4.2.20 LA-7 Wetland Cheektowaga (Cayuga Creek) 
The LA-7 Wetland Cheektowaga site is a forested floodplain along the left de-
scending bank (LDB) of Cayuga Creek.  The site is located north of Rowley Road 
in Cheektowaga, New York, approximately 6.0 miles upstream of the confluence 
of Cayuga Creek with the Buffalo River.  The site is comprised of multiple pri-
vately owned, vacant parcels that border the creek and a number of residential 
parcels on Rowley Road to the south.  NYSDEC-regulated Wetland LA-7 covers 
approximately 60% of the site and nearly all the vacant parcels along the creek.  
Land use to the north, along the right descending bank (RDB), is a combination of 
an active municipal landfill operation and vacant public land that includes an in-
active landfill.  An abandoned railway corridor borders the site to the west.   
 

Figure 4.2.20-1 LA-7 Wetland Cheektowaga Site Location Map 
 
4.2.20.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the LA-7 Wetland Cheektowaga site and determine their 
distribution and status.  The following descriptions are based on observations 
made during the field assessment.   
 
In-channel and Nearshore 
The channel width is approximately 100 feet throughout the site.  The predomi-
nant in-channel habitat within the site is characterized by a long riffle-run se-
quence, with several deep pools located throughout the channel.  The creek sub-
strate changes from gravel and silts with municipal debris in the deep channel sec-
tion to bedrock in the shallow riffle areas.  Deep pools are located along the LDB 
below the largest riffle-run feature in the upstream portion of the channel.  The 
nearshore area is shallow with some transitory and unstable scour pools associ-
ated with bank undercutting and tree failures along the LDB.  The nearshore sub-
strate is variable and consistent with the creek bed substrates, transitioning from 
sand to cobble and gravel mixed with silt.  Some nearshore areas consist of 
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smooth bedrock.  Several large gravel bars are present in nearshore areas that are 
connected to the LDB and RDB during low-flow conditions.  Channels exist be-
hind the gravel bars, which are active during high-flow conditions.  Channel and 
nearshore substrate material has been recently deposited and is unstable, with the 
exception of some large boulders and cobble clusters.  No submerged or emergent 
aquatic vegetation was noted. 
 
Shoreline 
The shoreline is narrow throughout the site, ranging from 0 to 4 feet wide.  Severe 
stream bank failures create a depositional layer of sand, gravel, and soil from col-
lapsed stream banks.  Velocity scour, sediment mobilization and transport, and 
undercutting in the shoreline area contribute to the reshaping of this area during 
high-flow conditions.  There are no large or extended established plant communi-
ties along the shoreline due to instability and scouring forces, with the exception 
of small patches of reed canarygrass (Phalaris arundinacea), common reed 
(Phragmites australis), purple loosestrife (Lythrum salicaria), and occasional sap-
lings of crack willow (Salix fragilis) and red osier dogwood (Cornus sericea).  
Even during moderate flow conditions, the smooth bedrock combined with veloc-
ity scour frequently results in the mobilization and transport of alluvial material 
and large woody debris in the shoreline area. 
 
Stream Bank 
The LDB above the shoreline is combination of a natural configuration with con-
structed drainage swales and berms that join the LDB.  The LDB in the down-
stream portion of the site is relatively stable and ranges in height from approxi-
mately 4 to 8 feet.  An established tree layer extends inland from the top of the 
stream bank into the wetland area.  Stream bank cover consists predominantly of 
Japanese knotweed (Polygonum cuspidatum) and common reed, with occasional 
red osier dogwood and crack willow saplings, and extends into the inland under-
story.  Severe stream bank undercutting and failure occurs for approximately 500 
feet along the LDB from the mid-section of the site upstream to the natural bed-
rock riffle feature near the eastern end of the survey area (see Photos 4.2.20-1 and 
4.2.20-2).   
 
The eroding stream bank along the RDB is not part of the LA-7 Wetland Cheek-
towaga site, but it affects the degree of ecological restoration that could be 
achieved at this site.  The RDB is approximately 12 feet high and is comprised of 
deep alluvial sand and gravel deposits combined with urban fill.  The downstream 
portion of RDB across from the site is a long outside bend, part of which is ac-
tively eroding into an inactive landfill on public land (see Photo 4.2.20-3).  The 
RDB in this portion of the stream is sloughing into the channel due to velocity 
scour from medium to high flows, which undercut the toe of the stream bank, and 
due to ice scour in spring (see Photo 4.2.20-4).  Parts of the stream bank are only 
sparsely vegetated with early successional plant communities that provide little 
stabilization or protection from erosion.  This condition continues upstream along 
the RDB for a distance of approximately 1,500 feet. 
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Photo 4.2.20-1 LDB stream bank failure and tree loss near middle of site, 

looking upstream 
 

 
Photo 4.2.20-2 LDB steam bank mass wasting downstream of natural 

rock riffle feature near upstream end of site, looking up-
stream 
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Photo 4.2.20-3 RDB undercutting and failure near the active landfill 

(across the stream from the LA-7 Wetland Cheektowaga 
site) 

 

 
Photo 4.2.20-4 RDB failure exposing municipal waste upstream of the 

active landfill site and across from the LA-7 Wetland 
Cheektowaga site 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-261 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

 
Inland and Upland 
Floodplain forests that dominated riparian sites in this area were logged and 
cleared for agriculture in the late 1800s and early 1900s.  It was determined from 
aerial photo interpretation that the site was open agricultural land from as early as 
1927 through the early 1950s.  During that period, a series of earthen berms ap-
proximately 8 feet high and perpendicular to the channel were constructed along 
with several north-south drainage swales that discharge into the stream along the 
LDB.    
 
Since the 1950s, the site has reverted to forested wetland and floodplain.  A dense 
approximately 60-year-old deciduous tree canopy currently covers the site.  The 
tree species include Eastern cottonwood (Populus deltoides), crack willow (Salix 
fragilis), black willow (S. nigra), burr oak (Q. macrocarppa), and occasional slip-
pery elm (Ulmus fulva), black walnut (Juglans nigra), and shagbark hickory 
(Carya ovata). 
 

Photo 4.2.20-5 Eroding LDB, inland tree cover with Japanese knotweed 
understory, looking downstream 

 
A small hardwood forest component comprised of mature red oak (Quercus ru-
bra), red maple (Acer rubrum), and witch hazel (Hamamelis sp.) is present in the 
upstream portion of the site.  These trees are on the top of the LDB and are being 
severely undercut during every high-flow event.   
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Photo 4.2.20-6 LDB, undercutting of red oaks at the top of the stream 
bank 

 
4.2.20.2 Restoration Opportunities and Actions 
There is significant restoration potential for this site.  The NYSDEC-regulated 
wetland and 100-foot buffer provide access, work space, and compatible land use 
to develop habitat enhancement features.  Areas where physical restoration and 
enhancement would provide immediate functional and biological uplift include 
the in-channel and nearshore areas, shoreline, and stream bank.  Invasive plant 
control and management should precede stream bank reshaping and regeneration 
of native plant communities.   
 
Stabilization of the shoreline up to the toe of the stream bank would physically 
support the natural succession and regeneration of native riparian plant communi-
ties.  This would be followed by implementation of a native plant community res-
toration plan.  The replacement of Japanese knotweed and mugwort with native 
species in the area extending from the stream bank to inland areas, combined with 
in-channel redirective structures and toe protection features, would stabilize 
shoreline and stream bank soils, reduce sediment loading, and enhance riparian 
habitat function and value.  An expansion of riparian vegetation would provide 
hydraulic roughness along the stream banks and shoreline areas.  Increased 
roughness would reduce scour impacts by dissipating the energy of high-velocity 
flows and would capture sediment, nutrients, organic matter, and seed bank mate-
rials.  Implementation of habitat restoration features would contribute to the BUI 
delisting process (see Table 4.2.20-1 and Figure 4.2.20-2). 
 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-263 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

In-channel and Nearshore 
Single-stone bendway weirs, rock vanes, log or stone revetments, and rootwads, 
with appropriate keys and tiebacks into stable bank areas, could be designed for 
use along appropriate sections of the LDB.  These resistive and redirective struc-
tures would reduce the impact of ice and velocity scour by diverting the thalweg 
and high flows toward the center of the channel.  The design and orientation of 
hydraulic cover stones, locked logs, embedded large and small woody debris, and 
pinned rootwads could enhance fish habitat by increasing in-channel structure and 
complexity.  Secure and resilient nearshore structures would stabilize existing 
scour pools, resist ice and hydraulic scour, help stabilize shoreline and stream 
bank areas, and support the regeneration of native plant communities.  In addition, 
these features would improve habitat for benthic organisms and fish by providing 
in-stream cover, refuge, and oxygenation during low-flow conditions.  
 
Shoreline 
Constructed nearshore structures would be integrated into shoreline areas along 
the LDB to provide hydraulic roughness and preserve existing habitat features.  
These resistive features extending into nearshore water from shoreline areas 
would create areas of sediment, gravel, and organic material deposition during 
high flows, especially during flood events.  These capture areas would help stabi-
lize the shoreline by supporting the formation of shoreline habitat by the subse-
quent establishment and expansion of native emergent plant communities that are 
currently prevented by scour erosion. 
 
Stream Bank 
Measures to address severely eroding stream bank areas could be integrated into 
nearshore and shoreline restoration designs.  Stream banks could be reshaped, 
planted, and integrated with shoreline plant communities.  Stream bank stabiliza-
tion measures utilizing erosion control geotextiles, large woody debris, and stone 
features to support revegetation could provide the physical structure needed for 
stream bank stability.  Given the availability of space inland of the eroding stream 
bank, a sloped stream bank with a diverse native riparian plant community would 
provide easier access to the floodplain, hydraulic roughness to dissipate high-flow 
energy, greater soil stability, resilience to ice scour, and a natural interface be-
tween the aquatic and terrestrial riparian habitats. 
 
Steam bank reshaping would accommodate the integration of keys or tiebacks in-
stalled below grade.  These structures are required for the construction of in-
channel and near shore rock vanes, weirs and revetments discussed above.  After 
excavation and removal of invasive species, all disturbed soil and land areas 
would be stabilized by geotextile erosion control blankets and revegetated.  A va-
riety of bioengineering techniques would be appropriate for this site including:  
live staking, pole planting, vegetated riprap or coir log revetments. 
 
Inland and Upland 
The site provides the opportunity to remove invasive species and implement a res-
toration planting plan in areas that presently provide limited riparian habitat.  The 
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occurrence of native alluvial soils on the site would facilitate the planting and 
rapid establishment of a more diverse riparian tree and shrub community from the 
top of the stream bank through the inland and upland habitat area.  The existing 
berm features provide upland soils and hydrology within the wetland to support 
floodplain hardwood species.  A native canopy- and mast-producing hardwood 
forest with a diverse shrub and herbaceous understory would be an appropriate 
design for this site to control existing invasive communities, resist their future 
colonization, and provide a more natural riparian habitat.  The site contours would 
allow for the regeneration of upland and wetland species known to be part of the 
primeval vegetation cover types in this watershed.  This combination of aquatic 
and terrestrial hummock, or tree island, habitat within the wetland area would 
provide a diverse and structurally complex riparian habitat.   
 
4.2.20.3 Considerations and Potential Constraints for Restoration 
The NYSDEC Wetland LA-7 regulatory designation could support a variety of 
restoration and enhancement scenarios and could facilitate a teaming arrangement 
with state and federal agencies.  Coordination to insure regulatory compliance is 
critical to planning and design.  Implementation of habitat restoration features 
would contribute to the BUI delisting process (see Table 4.2.20-1 and Figure 
4.2.20-2). 
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation by white-tailed deer (Odocoileus virginianus) 
and beaver (Castor Canadensis).  Such a strategy could include exclusionary fea-
tures and the use of native species that are resistant to browsing.  Currently, the 
understory consists almost entirely of species that are unpalatable to wildlife, such 
as Japanese knotweed and white snakeroot (Ageratina altissima). 
 
Pre-Construction Work 
The detailed planning and design of restoration features in the in-channel and 
nearshore, shoreline, and stream bank areas would require additional analyses in 
order to more accurately define the types and siting of features.  Additional analy-
ses would be required to quantify erosion and scour in order to determine what, if 
any, shoreline stabilization/resistive features are necessary.  The resulting quanti-
tative data would allow for the development of site-specific quantitative success 
criteria against which the success of each project stabilization feature can be 
judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
and that ice flows would not be impeded if the channel cross section and/or 
stream bank were modified.   
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Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures could be implemented to address the 
ecological impacts and physical constraints invasive plant communities present to 
restoration planning and design.  A multi-season effort is recommended to estab-
lish a control and management regime that would prepare the site for regeneration 
of native plant communities.  Chemical and mechanical control methods should 
focus on areas that would be disturbed by restoration activities prior to construc-
tion of the remainder of the habitat restoration design.  If chemicals are selected to 
control and manage invasive species, all materials and methods used must be in 
accordance with federal and state regulations, particularly with respect to avoid-
ing harm to aquatic organisms and habitat.  State-of-the-art control protocols 
should be used when planning and implementing the ISCMP. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.20-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
 

Table 4.2.20-1 Summary of Restoration Opportunities at the LA 7 Wetland 
(Cayuga Creek) 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel and Near-
shore 

In-channel habitat structure 
and complexity for fishery 
and benthos habitat 
  
Integration of resistive and 
redirective hydraulic fea-
tures with shoreline struc-
tural complexity to create a 
more natural channel geo-
morphology 

Redirective and resistive features – 
bendway weirs, rock vanes, hydraulic 
cover stones, locked logs, embedded 
large and small woody debris, and root-
wads 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Table 4.2.20-1 Summary of Restoration Opportunities at the LA 7 Wetland 
(Cayuga Creek) 

Focus Area Restoration Opportunities Restoration Features and Methods 
Shoreline Shoreline stabilization 

  
Integrated habitat and resis-
tive structure to capture 
sedimentation and provide 
erosion control  

Longitudinal toe protection  
 
Native wetland species plantings in com-
bination with log or stone toe revetments 
and other stabilizing features extending 
into nearshore areas 
 
Emergent plant community regeneration 
 
Embedded or keyed-in structures for 
shoreline soil stabilization and sediment 
retention (see Stream Bank Restoration 
Features below) 
  
Seeding and planting of emergent aquatic 
macrophytes for shoreline community 
diversity 

Stream Bank  Bank reshaping and stabili-
zation 
 
Toe protection 
  
Secured structural features 
for sediment and erosion 
control 
 
Increase riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 

Bioengineering for soil stabilization and 
retention 
 
Stream bank reshaping  
 
Stream bank toe protection  
 
Geotextile erosion control with native 
riparian plantings – herbaceous, shrub, 
and tree layers 
 
Integrated soil bioengineering with resis-
tive and redirective features to protect toe 
of stream bank from undercutting and 
preserve the natural stream bank and 
shoreline geomorphology 
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Table 4.2.20-1 Summary of Restoration Opportunities at the LA 7 Wetland 
(Cayuga Creek) 

Focus Area Restoration Opportunities Restoration Features and Methods 
Inland and Upland Native plant community and 

soils mapping and charac-
terization 
  
Assess need for soil 
amendments 
 
Invasive plant community 
mapping 
 
Increase native species rich-
ness  
Increase habitat connec-
tivity, structure and com-
plexity  
 

Soil surface and substrate amendment 
 
Invasive plant community control and 
management 
  
Multi-layered plantings of diverse native 
species  to enhance tree, shrub, and her-
baceous riparian buffer communities 
  
Regeneration of the floodplain forest on a 
larger portion of the site 
  
Introduce species to produce a habitat 
modification effects (canopy shade, mast 
production, seed bank enhancement) 
 
Deer and beaver damage controls 

 
4.2.20.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.20-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
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■ Stone-pinned rootwads, 
■ Bendway weirs, 
■ Single-stone bendway weirs, 
■ Vegetated riprap, 
■ Hydraulic cover stones, 
■ Longitudinal stone toe protection, 
■ Live stakes, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,683,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.20.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 5, 6, and 7, as 
provided in Table 5-1 in Section 5.5.  Project sponsors are advised that there 
could be additional permit requirements and are urged to discuss other potential 
requirements with local, state, and federal agencies. 
 
 



Figure 4.2.20-2
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4.2.21 Smith Street Park (Buffalo River) 
The Smith Street Park site is located along the north bank (right descending bank 
[RDB]) of the Buffalo River, west of Smith Street and east of the CSX railroad.  
The site is 3.7 miles upstream of the mouth of the river.  The site is owned and 
managed as an urban “pocket” park by the County of Erie Department of Envi-
ronment and Planning (Erie County).  Volunteers from the Valley Community 
Center, located to the north, provide stewardship and routine maintenance of the 
site. 
 

Figure 4.2.21-1 Smith Street Park Site Location Map 
 
4.2.21.1 Site Description 
The approximately 7-acre park parcel is located on an outside bend of the Buffalo 
River and contains a parking area, approximately 800 linear feet of shoreline, a 
fishing overlook, nature trail, and an informal canoe launch.  In 2002, Erie County 
restored habitat on the western portion of the site.  The Smith Street Park Habitat 
Restoration Project involved re-constructing a backwater wetland similar to 
riparian and floodplain habitat features that were common in the lower Buffalo 
River watershed prior to development of the lake and river shorelines.  
Underwater log structures were placed in the backwater wetland to improve 
habitat for aquatic flora and fauna.  Native trees and shrubs were planted around 
the backwater wetland and throughout the site.  A “riverine wetland” was 
constructed by placing a rock reef in the channel to provide structural support.  
The parking area is located at the end of Smith Street and a nature trail connects 
the Valley Community Center on South Park Avenue to a public access point at 
the river.  The park is used by hikers, anglers, and birders.  The informal canoe 
launch is used for canoes, kayaks, and small motor boats. 
 
Biologists conducted a field assessment in October 2010 to identify existing habi-
tats in the Smith Street Park area and determine their distribution and status.  The 
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following descriptions are based upon observations made during the field assess-
ment.   
 

 
Photo 4.2.21-1 Smith Street Park RDB shoreline and nearshore at up-

stream end of the site 
 
In-Channel and Nearshore 
Historic land use and railroad infrastructure has modified the channel from its 
natural state. 
 
The channel is characterized by armored banks and shorelines with large boulders 
and riprap along the RDB.  Stone armor protection is especially heavy and intact 
at the railroad bridge at the downstream end of the site.  Unconsolidated shoreline 
sediments and debris mobilize and are transported downstream during high-flow 
events as a result of river channel modification and existing geomorphology.  
Subsequently erosion was observed to occur in nearshore and shoreline areas 
where there is no vegetation or other physical structure to anchor sediment and 
substrates at the interface between nearshore and shoreline. 
 
Shoreline 
The shoreline is the result of land filling and bank reshaping associated with con-
struction of railroad bridge crossings and routine dredging of the navigation chan-
nel.  An outfall pipe is located immediately upstream of the parking area and dis-
charges at the shoreline (see Figure 4.2.21-2).  The toe of the stream bank along 
the site is armored with large boulders and riprap that secure the bank line at an 
elevation above mean water level.  The shoreline between the armored bank and 
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mean water level is an exposed mud flat of varying widths (approximately 15 to 
35 feet) extending into the nearshore area.  As a result of river channel geomor-
phology, unconsolidated shoreline sediments and debris are mobilized and trans-
ported downstream during high-flow events.  Subsequently erosion occurs where 
there is no vegetation or other features to anchor shoreline substrates.  Substrate 
material noted along the shoreline includes debris (e.g., large trees, trash, concrete 
materials, and glass), sand, silts, clay, and rocks of various sizes.  Habitat value 
and structural function are transient because high flows move any large woody 
debris that is scattered on the shoreline and nearshore. 
 

 
Photo 4.2.21-2 Shoreline and stream bank along RDB at the railroad 

bridge 
 
Stream Bank 
The stream bank within the park is composed of large boulders and riprap that 
armor the bank line and provide support for the access road, boat launch, parking 
area, and riparian corridor.  The bank ranges from 8 feet high at the upstream por-
tion of the site to 4 to 5 feet in height at the downstream portion.  Minor-to-
moderate erosion was observed at various locations along the bank within the ar-
mored area due to fluctuating water levels and ice scour.   
 
Vegetation is sparse along the riprap side slope and at the top of the bank, creating 
a narrow, early successional riparian corridor in those locations away from the 
access road, parking area, and river access ramp.  The predominant riparian spe-
cies include crack willow (Salix fragilis) in the tree stratum with approximately 
30% cover and Japanese knotweed (Polygonum cuspidatum) in the herbaceous 
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stratum with approximately 35% cover.  Other identified species include golden-
rod (Solidago spp.), cattail (Typha sp.), and European black alder (Alnus gluti-
nosa).  
 

Photo 4.2.21-3 Mowed field in the inland and upland area  
 
Inland and Upland 
The areas to the west of the parking lot include the previously restored upland 
area that contains mowed walking trails and the created backwater wetland fea-
ture.  The backwater wetland and upland area are separated from the shoreline by 
a constructed berm.  The upland area is composed of scattered tree growth in 
small “islands” and thickets, and in portions surrounding the wetland.  Commons 
species observed during the field assessment included planted oak (Quercus sp.), 
black locust (Robinia pseudo-acacia), basswood (Tilia sp.), and cottonwood 
(Populus deltoids).  Much of the area is mowed trail consisting of common urban-
suburban grasses.  Additional herb and shrub species include Japanese knotweed, 
common reed (Phragmites australis), and switchgrass (Panicum virgatum).  
Much of the upland appears to be built land containing fill material with a topsoil 
surface.  Evidence of beaver activity was noted. 
 
4.2.21.2 Restoration Opportunities and Actions 
The existing composition, structure, and uses of Smith Street Park offer a number 
of habitat restoration opportunities that would support the improvement of water 
quality and increase fish and wildlife habitat structure and function.  Implementa-
tion of the proposed habitat restoration features would contribute to the BUI de-
listing process (see Table 4.2.21-1 and Figure 4.2.21-2). 
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In-channel and Nearshore 
The in-channel restoration opportunities focus largely on two general methods 
including resistive and redirective features.  Resistive features, such as toe of 
slope protection and log revetments would help to protect the bank and stabilize 
the shoreline while redirective features would move stream flow away from the 
shoreline (typically away from vulnerable banks or infrastructure) and toward the 
center of the channel.  Redirective features include, but are not limited to bend-
way weirs and vanes (see Table 4.2.21-1).   
 
The in-channel and nearshore restoration opportunities focus on creating structure 
within nearshore areas to support the deposition of river sediments transported 
from upstream.  The Buffalo River navigation channel may constrain the design 
and construction of deeper water habitat features.  The capture and retention of 
sediment would expand the width of the shoreline area and support the establish-
ment of emergent wetland communities.  Sediment retention in nearshore areas 
would support the expansion of existing submerged aquatic vegetation beds.  Both 
features would provide cover and foraging areas for bird and other wildlife spe-
cies.  The use of locked logs and cribbing features would support shoreline stabil-
ity and trap sediments, while increasing in-channel habitat structure and diversity.  
Bendway weirs or other redirective features would move the higher, erosion- and 
scour-inducing, flows toward the middle of the channel.  Scour pools would be 
created immediately downstream of these features, providing deep pool/nearshore 
habitat close to shore.  Submerged aquatic vegetation beds would be restored in 
the lower flow zones downstream of the redirective features.  In addition, the in-
channel and nearshore restoration would increase cover for fish species and pro-
vide a variety of substrates and hydraulic gradients for benthic organisms.  With 
appropriate design, the redirective restoration features could reduce the amount of 
debris accumulation along the Smith Street Park shoreline. 
 
Shoreline 
Exposed land in areas above the mean water level and the stream bank are valu-
able sites for shoreline habitat enhancement.  Shoreline mud flats and gravel bars 
are currently unstable and do not support the recruitment and colonization of na-
tive emergent plant communities.  Large woody debris, rootwads, log revetments, 
stone toe slope protection and rock vanes or weirs would provide structure that 
would resist scouring during high-flow conditions and collect sediment and or-
ganic matter that would support emergent plant communities.  Vegetated shore-
line areas would provide hydraulic roughness and stabilize substrates to enhance 
the resiliency of shoreline and stream bank habitat to physical and biological 
stressors.   
 
Stream Bank 
The habitat restoration approach for this area focuses primarily on increasing the 
biological diversity and function of the shoreline and bank, and increasing shore-
line stability through bioengineering methods.  The restoration activities include 
bank stabilization (vegetating existing riprap); sedimentation and erosion control; 
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and expansion of the emergent wetland community.  A variety of methods could 
be used at this site, including sediment retention, toe of slope and shoreline pro-
tection, locked logs and log revetments, anchored large woody debris, geotextile 
erosion control blankets, and an integrated ISCMP including the regeneration of 
the native riparian zone – herbaceous, shrub, and tree layers.  Native species 
plantings would increase the diversity of plants in the riparian areas and uplands, 
and provide habitat for wildlife, including forage material and nesting sites for a 
variety of bird species. 
 
Inland and Upland 
Invasive plant communities were observed to be well established and expanding 
in upland areas within the park.  Invasive plant species observed on site include 
Japanese knotweed, tree of heaven (Ailanthus altissima), and common mugwort 
(Artemisia vulgaris).  Although Japanese knotweed represents the most serious 
threat to wildlife habitat in the park, control of each of these species would enable 
successful restoration of native plant communities and wildlife habitat improve-
ment.   
 
An integrated plan for invasive species control and management coupled with a 
phased planting and seeding program has produced good results within the water-
shed.  A site-specific monitoring plan would be developed to track the success of 
an ISCMP, restoration planting efforts, and outline steps for maintenance activi-
ties.  It is critical to design and implement control measures that would address 
the ecological impacts on habitat and the physical constraints to revegetation pre-
sented by invasive plant communities.  A multi-season effort is recommended to 
establish a control and management regime that would prepare the site for regen-
eration of native plant communities.   
 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Chemical and/or mechanical control methods should focus on areas prior 
to construction and implementation of the habitat restoration design (e.g., native 
plantings).  If chemicals are selected to control and manage invasive species, all 
materials and methods used must be in accordance with federal and state regula-
tions, particularly with respect to avoiding harm to aquatic organisms and habitat.  
State-of-the-art control protocols should be used when planning and implement-
ing the ISCMP. 
 
Inland and upland areas should be evaluated for planting of canopy shade and 
mast producing tree species to compete with existing invasive plant communities 
when mechanical and chemical treatments are not feasible. 
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Table 4.2.21-1 Summary of Restoration Opportunities for the Smith Street Park, Buffalo 
River, City of Buffalo 

Focus Area Restoration Opportunities  Restoration Features and Methods
In-Channel and  
Nearshore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement 
 
Submerged aquatic vegetation 
bed development 
 
Nearshore area stabilization 

Hydraulic cover stones 
 
Bendway weirs or vanes to create 
scour pools 
 
Submerged and vertical cribbing,  
 
Locked logs, rootwads 

Shoreline Bank stabilization 
 
Sediment and erosion control 
 
Expansion of emergent wetland 
community 

Large woody debris for sediment re-
tention and capture 
 
Toe protection 
 
Native wetland species plantings in 
combination with log revetments and 
other stabilizing features for sediment 
retention over time 

Stream Bank Bank stabilization 
 
Sediment and erosion control 
 
Increasing riparian structure and 
diversity  

Bioengineering for bank stabiliza-
tion/vegetated rip rap (within existing 
bank) 
 
Geotextile erosion control 
 
Integrated ISCMP with regeneration 
of native riparian zone – herbaceous, 
shrub, and tree layers  

Inland and Upland Enhancing upland habitat struc-
ture and complexity 

Modify site management (reduction 
of  mow zones), native upland plant-
ings – warm season grasses, mast 
bearing trees, shrubs for a variety of 
wildlife 

 
4.2.21.3 Considerations and Potential Constraints for Restoration 
Considerations for restoration planning and implementation include recreational 
use of the area; existing access road, parking area, and mowed walking trails; fill 
material underlying the surface; large riprap; and the CSO.  
 
The poor quality of the soil would determine species selection.  Species would be 
selected based upon their ability to grow in nutrient deficient soils and to fix ni-
trogen. 
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Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define the types and siting of the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
success criteria against which the success of each project stabilization feature can 
be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems, or impediments to navigation and ice flows, would 
not occur upstream or downstream of the site if in-channel structures were con-
structed.  
  
Invasive Plant Communities 
Control measures should be implemented to address the ecological impacts and 
physical constraints invasive plant communities present to restoration planning 
and design.  Site preparation activities and sequencing of construction tasks on 
sites with invasive species communities must be integrated with invasive species 
control and management efforts and re-vegetation plans. 
 
Remedial Sediment Dredging Project 
The timing of a restoration project within this site would have to be coordinated 
with the dredging of the Buffalo River currently planned by the U.S. Army Corps 
of Engineers (USACE) and the Great Lakes National Program Office of the U.S. 
Environmental Protection Agency (EPA).  (See Section 4.1 for overview of the 
remedial dredging projects.)  The first of these two major environmental dredging 
projects is expected to begin in spring 2011 and will be conducted by the USACE 
to address contaminated sediments in the federal navigation channel.  The second 
project, to be implemented with oversight of the EPA, would address contami-
nated river sediments outside of the navigation channel.  The remediation would 
occur mostly along the shoreline of the river in targeted areas of a 6.2-mile stretch 
of the lower Buffalo River and a 1.4-mile stretch of the City Ship Canal.  Habitat 
restoration construction in the Smith Street Park area should be planned with full 
knowledge of the remedial dredging schedule. 
 
4.2.21.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.21-2.   
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These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone–pinned rootwads, 
■ Bendway weirs, 
■ Tiebacks for bendway weirs, 
■ Stone toe protection, 
■ Live stakes for mudflats, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $632,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.21.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 
 



Figure 4.2.21-2
Potential Restoration Areas 
Smith Street Park 
Buffalo, New York

(All Areas Approximate) 
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4.2.22 Town of West Seneca Special Focus Area 1 (Buffalo Creek) 
The Town of West Seneca Special Focus Area 1 site is located at a bend in Buf-
falo Creek northeast of the intersection of Mineral Springs Road and Indian 
Church Road in the town of West Seneca.  The site comprises four areas 
separated from each other by Buffalo Creek and a railroad bed.  The four parcels 
are owned by various individuals and utilities.  The total area of the four proper-
ties is approximately 79 acres.  A railroad bridge crosses the creek near the park-
ing lot along Indian Church Road.  A large parking area used for fishing access is 
located just upstream of the railroad bridge between the left descending bank 
(LDB) and Indian Church Road.  The parking area is compacted and sloped to-
wards the creek, with all parking area runoff flowing directly into a narrow ripar-
ian area and the creek.  Multiple informal trails connect the parking area to the 
creek.   
 
The properties south of the creek are a combination of industrial, commercial, 
residential, and vacant land.  The properties to the north of the creek are dissected 
by the railroad and are in active row crop production.  There is a narrow fringe of 
early successional woodland between the cultivated fields, along the right de-
scending bank (RDB), and along the elevated railroad bed.  The area is a popular 
warm and cool water fishery that attracts local and regional anglers especially 
during the steelhead run from September through April each year.   
 
The areas assessed for potential restoration opportunities include the in-channel 
and nearshore, shoreline, stream bank, and inland and upland areas along the 
RDB and LDB.  
 

Figure 4.2.22-1 Town of West Seneca Special Focus Area 1 Site Location 
Map 
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4.2.22.1 Site Description 
Biologists conducted a field assessment of the site in October 2010 to identify ex-
isting habitats within the Town of West Seneca Focus Area 1 site and determine 
their distribution and status.  The following descriptions are based on observations 
made during the field assessment.  Little restoration is needed downstream of the 
railroad bridge except in the inland and upland areas.  Most of the discussion be-
low, with respect to the in-channel and nearshore, shoreline, and stream bank ar-
eas, centers on the area upstream of the railroad bridge.   
 
In-channel and Nearshore 
The in-channel and nearshore environment is a mixture of bedrock, boulder, cob-
ble, gravel, and silt with a run-riffle-pool habitat in the creek.  The creek upstream 
of the railroad bridge is evolving in reaction to an exposed pipeline crossing, 
eroding banks, and extensive bedload deposition immediately upstream of the 
railroad bridge.  There are two large, elevated gravel bars approximately 100 feet 
upstream of the railroad bridge.  The largest gravel bar in the center of the creek 
channel is 0 to 4 feet above mean water level and approximately 125 feet long by 
30 feet wide.  This bar is well vegetated with crack willow (Salix fragilis), sand-
bar willow (S. exigua), and American sycamore (Platanus occidentalis) saplings.  
The smaller gravel bar is newly developed and more sparsely vegetated with the 
same species.  Based on aerial photo interpretation, these features have developed 
significantly since 2005.   
 
The channel has widened in the recent past upstream of the railroad bridge due to 
recent bank erosion along the LDB in proximity of the bridge.  A deep scour pool 
exists along the LDB near the base of the bridge as a result of the vegetated gravel 
bars redirecting flow and velocity towards the LDB.  An increase in scouring 
flows in this area has widened and deepened the channel in this location causing 
growth of the mid-channel gravel bars from deposition of coarse gravel and sedi-
ment.  Smaller channels have developed in between the gravel bars in the mid-
channel and along the RDB.  The configuration and redirection of flow resulting 
from the presence of the channels between the gravel bars have moved the thal-
weg.  High flow velocities are now directed into the LDB while secondary chan-
nels moderate scouring flows.  However, the deep scour pools upstream of the 
railroad bridge along each bank provide fishery habitat and refuge during low-
flow conditions.  Additional hydraulic analysis is required to identify the appro-
priate in-channel resistive and redirective features needed to address bank erosion 
and enhance fishery and benthic habitat.  Nearshore submerged aquatic vegetation 
is sparse due to bedrock channel bottom, excessive scour of sediment, and exces-
sive foot traffic. 
 
Smaller point bars are actively forming along the RDB while in-channel boulder 
clusters create scour and depositional areas relative to their position in the chan-
nel.  Along the RDB, where the creek actively accesses the floodplain, a combina-
tion of hydraulic roughness and channel width is causing sediment and gravel 
deposition.  The current orientation of scouring flow and the thalweg is located 
along the LDB upstream of the railroad bridge. 
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The creek channel downstream of the railroad bridge is wide and well connected 
to a vegetated floodplain along the LDB and RDB.  A series of well established 
and connected gravel bars occurs nearshore and within the shoreline area along 
the LDB downstream of the railroad bridge.  A review of aerial photography indi-
cates that these formed prior to 2005 and are relatively stable.  Each gravel bar is 
heavily vegetated with willow saplings.  An overflow area parallels the shoreline 
between the LDB and the gravel bars; it is approximately 3 feet deep by 10 feet 
wide and about 200 feet long.  The overflow channel is open to flow and recharge 
at mean water levels only at the downstream end. 
 

 
Photo 4.2.22-1 Gravel bars immediately upstream of the railroad bridge, 

looking upstream 
 
Shoreline 
Shoreline areas upstream of the railroad bridge are primarily flat bedrock with 
some depressions and transient gravel bars along the LDB.  Vegetation in shore-
line areas is routinely scoured during high-flow events up to vertical, undercut 
stream banks.  As a result the LDB is being undercut and trees and shrubs fall into 
the channel at the shoreline along with considerable soil mass.  Some large woody 
debris persists and collects sediment and organic matter, but most debris is buoy-
ant and carried downstream.  The shoreline along the LDB in vicinity of the main 
access trail adjacent to the parking lot is composed of native soil with some riprap 
toe protection which overlays the bedrock channel.  Herbaceous vegetation along 
the shoreline is fragmented and immature as the result of periodic scour.   
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Vegetation is dense and well established in the shoreline area downstream of the 
railroad bridge.  Species downstream of the bridge include mature cattail (Typha 
latifolia), reed canarygrass (Phalaris arundacea), purple loosestrife (Lythrum 
salicaria), and saplings of crack willow, sandbar willow and a few American 
sycamores.   
 
Stream Bank 
Bank vegetation is limited to mature eastern cottonwood (Populus deltoides) and 
crack willow with scattered silky dogwood (Cornus amomum) in the understory.  
An open tree canopy provides approximately 30% cover.  In addition to crack and 
sandbar willow, box elder (Acer negundo), bush honeysuckle (Lonicera mor-
rowii), Japanese knotweed (Polygonum cuspidatum), and riverbank grape (Vitis 
riparia) are abundant. 
 

Photo 4.2.22-2 Exposed pipe and bank failure on the LDB upstream of the 
railroad bridge, looking downstream 

 
Banks and access trails between the parking area and the creek have areas of ex-
posed soil with sparse vegetation.  Exposed soils are subject to slope drainage 
from the parking area and a subsurface drainage pipe outfall in the middle of an 
access trail.  Active side slope and bank erosion is evident in the fishing access 
area and side trails and is exacerbated by toe undercutting during high flows.   
 
A large steel pipe crosses the creek approximately 500 feet upstream of the rail-
road bridge along the LDB.  The pipe emerges from the LDB and gradually an-
gles downward into the stream bed near the middle of the stream.  At the stream 
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bank, the pipe is approximately 18 inches above mean water level causing redi-
rected flow, and downstream channel and bank scour.  Bank erosion is severe in 
proximity of the pipe line, but has generated sediment deposition downstream that 
is beginning to support vegetation.  Most of the severe bank erosion is in the form 
of undercutting, mass wasting, and tree loss.  Severe erosion occurs along the 
LDB from approximately 200 feet downstream of the pipeline upstream to the 
apartment complex near the limit of the survey area.  The type of pipeline and its 
ownership were not determined at the time of this report’s publication.  That de-
termination should be a priority in any detailed planning process. 
 
The RDB is stable within the survey area with the exception of approximately 200 
feet under the overhead electric utility line in the upstream end of the survey area 
that has been clear cut of trees.    
 
Inland and Upland 
The inland area within 100 feet of the top of bank along the LDB is a primary ter-
race.  It is vegetated with early successional bottomland forest species, cotton-
wood, crack willow, box elder, and occasional basswood (Tilia Americana).  The 
understory is dominated by knotweed, common reed (Phragmites australis), bush 
honeysuckle, common buckthorn (Rhamnus cathartica), and some reed canary-
grass (Phalaris arundacea).  A stand of mature red oak (Quercus rubra) and 
black cherry (Prunus serotina) exists on a secondary, upper terrace approximately 
1,500 feet upstream of the railroad bridge along the LDB adjacent to an apartment 
complex.  Toe undercutting and bank failures threaten the oak stand in the stand 
near the channel.  The oak stand feature is representative of species common in 
the primeval forests of the area and uncommon in the immediate area of the wa-
tershed. 
 
Natural regeneration of native species is severely limited by the density of inva-
sive species in the herbaceous layer.  Upland areas beyond 100 feet of the RDB 
are deep, well drained, fertile alluvial soils currently in agricultural production. 
 
4.2.22.2 Restoration Opportunities and Actions 
The existing land use, public fishing access, rail and utility corridors, fertile soils, 
agricultural farmland as well as the width of available land within the riparian 
corridor provide a number of habitat restoration and soil stabilization design op-
portunities.  The size of the project area and potential uplift with respect to sedi-
ment loading, habitat, and native community restoration is significant.   
 
Except for the inland and upland areas, the greatest potential for ecological resto-
ration and uplift is concentrated in the area on and near the LDB upstream of the 
railroad bridge. 
 
The availability of space increases the number of restoration options to protect 
natural resources and infrastructure.  Having adequate space in off-channel areas 
in this reach of Buffalo Creek is critical to the successful construction and effec-
tiveness of resistive and redirective in-channel and nearshore features.  Features, 
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such as bank re-shaping techniques, would require keys or tiebacks into stable 
bank areas, thereby requiring significant space (see Figure 4.2.22-2).  Their im-
plementation would address soil instability, support the improvement of water 
quality, allow natural regeneration of native plant species, increase fish and wild-
life habitat structure and function and, therefore, contribute to the BUI delisting 
process (see Table 4.2.22-1).   
 
In-Channel and Nearshore 
Channel alignment of the thalweg and high-flow pattern within the survey area 
has been altered by the formation of mid channel gravel bars and the exposed 
pipeline along the LDB.  A number of hydraulic conditions have resulted that 
have redirected high flows and ice toward the LDB.  Bendway weirs and rock 
vanes could be designed for use upstream of the eroding banks and along both 
banks as redirective features to divert water at high flow towards the center of the 
channel to prevent the erosion and ice scour.  These redirective features would 
require careful design and strategic placement and orientation within the bank as 
well as in the water column.  Each feature would require rock keys to tie the fea-
tures into stable portions of the bank to prevent high flows from flanking or scour-
ing around these structures.  Hydraulic cover stones could be pinned in areas of 
mid-channel to create scour pools, oxygenate water and provide cover for fish at 
high and low-flow conditions.  Each structure would create elements of fishery 
enhancement associated with scour pools and sediment deposition by supporting 
the development of lower flow and velocity back eddies.  Deposition of gravel 
bars or mudflats would support overhanging vegetation.  These in-channel fea-
tures could be foundation components to support nearshore bioengineering struc-
tures, such as pinned root wads, coir log or log revetments, and locked logs, de-
signed to provide in-stream habitat complexity.  Uplift of fishery, benthos, and 
aquatic emergent and submerged vegetation communities would result. 
 
Shoreline 
The bank and riparian areas adjacent to the channel along the LDB upstream of 
the railroad bridge require the most immediate attention for habitat restoration 
activities.  The in-channel and nearshore features discussed above would provide 
the foundation to support the use of advanced bioengineering methods integrated 
with appropriate toe protection to stabilize unconsolidated shoreline and side-
slope soils.  Bioengineered approaches, such as live siltation, live staking, and 
vegetated riprap, would complement bank reshaping design.  A design for reshap-
ing vertical banks upstream of the fishing access area along the LDB could be de-
veloped to integrate toe slope protection with appropriate bioengineering meth-
ods.  Integrated restoration design with bioengineering features would provide a 
naturalistic vegetated side slope that would hold soils and sediment.  Such a de-
sign would also stabilize the shoreline by stopping undercutting during high-flow 
events and preventing stream bank failures which will continue without corrective 
action.  Bioengineering for soil stabilization, bank re-shaping, implementing an 
ISCMP, and a native species planting plan would improve habitat, stabilize the 
nearshore and stream bank areas, and increase overall channel and riparian corri-
dor function.   
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Four invasive species, Japanese knotweed, mugwort, common buckthorn, and 
bush honeysuckle, were identified throughout the survey area.  Management of 
these species in the proposed project work areas followed by aggressive planting 
would prevent them from re-establishing large communities.  Planting of native 
species along the banks and in the riparian corridor could enhance the habitat by 
regeneration of native plant communities and seedbank as well as stabilization of 
unconsolidated soil.  
 
Stream Bank 
Measures to address severely eroding stream bank areas would be integrated into 
nearshore and shoreline restoration designs.  Stream banks would be reshaped and 
stabilized by a combination of soil bioengineering techniques and stone armoring.  
Stream bank stabilization measures would use erosion control geotextiles to stabi-
lize soils until seeding and plantings become established.  Integration of resistive 
features to dissipate the energy of scouring, high flows would include large 
woody debris and stone features to provide the physical structure needed to sup-
port regeneration of native riparian plant communities.  Bank reshaping would 
also accommodate the construction of rock keys below grade to support in-
channel and nearshore redirective structures discussed above.  Stream bank re-
shaping and revegetation would provide several functional benefits:  
 
■ Better access to the existing floodplain, 

 
■ Hydraulic roughness to dissipate high-flow energy and to promote greater soil 

stability and resilience to ice scour, and  
 

■ A natural interface between the aquatic and terrestrial riparian habitats. 
 
Inland and Upland 
The electric utility, railroad, and pipeline rights of way as well as cultivated farm-
land on this site present distinct opportunities for terrestrial upland habitat restora-
tion or enhancement.  Utility and pipeline corridors management requires periodic 
tree removal.  These areas could be designed to support native grassland habitat or 
low growing shrub communities that would suppress tree regeneration while pro-
viding valuable habitat for a variety of flora and fauna.   
 
The fertile alluvial soils in upper terraces along the RDB currently in cultivation 
could be reforested with a native species assemblage of hardwoods with shrub and 
herbaceous understory.  This community type would provide a valuable riparian 
habitat type of significant size that is rare in this part of the watershed. 
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Table 4.2.22-1 Summary of Restoration Opportunities at the West Seneca Focus Area 1, 
West Seneca 

Focus Area Restoration Opportunities  Restoration Features and Methods 
In-channel and Near-
shore 

Fish habitat enhancement 
 
In-stream structure creation and 
enhancement 
 
Emergent and submerged aquatic 
vegetation bed development, 
bank stabilization 
 
In-channel features for hydraulic 
modification of flow/velocity, 
bank stabilization, sediment and 
erosion control  

Bioengineering with resistive and re-
directive features to restore and pre-
serve natural channel geomorphology, 
especially existing scour pools.   
 
Re-directive features – bendway weirs, 
locked logs, rootwads, hydraulic cover 
stones, bendway weirs or vanes specifi-
cally for scour pools  

Shoreline Bank stabilization 
 
Toe protection  
 
Sedimentation and erosion con-
trol  
 
Expansion of emergent wetland 
community 

Bank reshaping 
 
Pipeline stabilization and protection 
 
Large woody debris for sediment reten-
tion and capture 
 
Longitudinal toe protection 
 
Planting of native emergent wetland 
species in combination with coir log 
and log revetment toe protection and 
other stabilizing features for sediment 
retention over time 

Stream Bank In-channel features for hydraulic 
modification of flow/velocity 
 
Bank stabilization 
 
Erosion control 
 
Increasing riparian structure and 
diversity to enhance habitat 
value and soil stability 

Stone keys/tiebacks for in-channel redi-
rective features 
 
Bioengineering methods and techniques 
for soil stabilization 
 
Bank re-shaping 
 
Geotextile erosion control mats, live 
staking, vegetated rip rap, longitudinal 
toe protection integrated with an 
ISCMP and side slope native riparian 
plantings – herbaceous, shrub, and tree 
layers  
 
Protection of mature hardwood com-
munity on upper terrace  



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-291 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Table 4.2.22-1 Summary of Restoration Opportunities at the West Seneca Focus Area 1, 
West Seneca 

Focus Area Restoration Opportunities  Restoration Features and Methods 
Inland and Upland  Enhancing upland habitat struc-

ture, complexity and diversity 
 
Invasive species control and 
management 

ISCMP integrated with revegetation 
plan and planting plan to regenerate na-
tive communities - warm season grasses 
and forbs, mast bearing and canopy 
shade producing trees with shrub under-
story, reforestation and creation of na-
tive plant communities in current agri-
cultural land 

 
4.2.22.3 Considerations and Potential Constraints for Restoration 
Public fishing access to the creek and seasonal recreational use, such as swim-
ming, may limit the extent and density of restoration plantings.  Geotextiles, 
geogrid erosion control systems, permeable pavement and defined pathways for 
ingress and egress may be required to accommodate the multiple uses of this site.   
 
Management regime for utility, pipeline, and railroad rights of way may be com-
patible with selective habitat restoration methods, but coordination with rights-of-
way managers should be initiated to maximize restoration opportunities.  Land-
owners may be active partners in restoration efforts and design that does not con-
flict with operations or routine maintenance.  Pipeline stabilization measures 
could provide in-channel and nearshore habitat value as well as maintaining the 
pipeline’s integrity. 
 
The degree of land loss and severe bank erosion would require examination of the 
hydraulic environment along the affected reaches as well as upstream and down-
stream areas to determine the specific variables creating the current situation.  It is 
likely that further field evaluations would need to be performed in order to de-
velop a functional design that would stabilize banks subject to erosion and failure 
while avoiding impacts to existing infrastructure and private property.  
 
Project sponsors should work with the owners of agricultural lands and local, 
state, and federal agricultural agencies to investigate how their programs (e.g., the 
USDA’s Conservation Reserve Program) could benefit the farmers and the envi-
ronment while simultaneously implementing habitat restoration and facilitating 
the viability of the farm businesses. 
 
Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define the types and siting of the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
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success criteria against which the success of each project stabilization feature can 
be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if in-water structures were constructed.   
 
Invasive Plant Communities 
Control measures would be implemented to address the ecological impacts and 
physical constraints posed by invasive plant communities to the restoration plan-
ning and design phases.  A multi-season effort is recommended to establish a con-
trol and management regime that would prepare the site for the regeneration of 
native plant communities.  Site preparation activities and sequencing of construc-
tion tasks on sites with invasive species communities requires the integration of 
control and management methods and revegetation plans.  Chemical and me-
chanical control methods should focus on areas to be disturbed by construction 
prior to bank reshaping, toe stabilization, and implementation of the remainder of 
the habitat restoration design, including planting native species.  Upland and 
inland areas should be evaluated for planting of canopy shade and mast-producing 
tree species to compete with existing invasive plant communities when mechani-
cal and chemical treatments are not feasible.   
 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  If chemicals are selected to control and manage invasive species, all ma-
terials and methods used must be in accordance with federal and state regulations, 
particularly with respect to avoiding harm to aquatic organisms and habitat.  
State-of-the-art control protocols should be used when planning and implement-
ing the ISCMP. 
 
Bank Erosion and Bank Failure Control Features 
Another construction sequencing consideration for this site would be to place pri-
ority on addressing severe and imminent stream bank failures.  Design and instal-
lation of the appropriate stream bank stabilization features to address severe 
stream bank erosion would significantly reduce the sediment loading from the site 
and preserve existing floodplain and hardwood woodlands in the upland areas 
along the RDB.  
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.22-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 
4.2.22.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.22-2.  
 
These preliminary cost estimates were based on assumptions made regarding the 
following:  
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Planting for RDB and shoreline, 
■ Bendway weirs, 
■ Hydraulic cover stones, 
■ Rock vanes, 
■ LUNKERS, 
■ Stone-pinned locked logs, 
■ Longitudinal stone toe protection, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,598,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-294 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.22.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 located in Section 5.5.  Project sponsors are advised that there 
could be other permit requirements and are urged to discuss other potential re-
quirements with local, state, and federal agencies. 



Figure 4.2.22-2
Potential Restoration Areas 
Town of West Seneca 
Special Focus Area 1
West Seneca, New York

(All Areas Approximate) 
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4.2.23 Town of West Seneca Special Focus Area 2 (Buffalo Creek) 
This site was identified during the stakeholder meeting in June 2010 and was 
identified in the Town of West Seneca Municipal Open Space and Greenway Pro-
tection Report prepared for the Town Board in January 1999.  It was subsequently 
named “Special Focus Area 2” for the purposes of this plan.  The site is composed 
of a number of privately owned parcels along the right descending bank (RDB) 
and left descending bank (LDB) of Buffalo Creek.  Located approximately 1 mile 
upstream of the Union Road bridge and the Burchfield Nature and Art Center, the 
site extends approximately 2,400 feet upstream along both sides of the stream.  
Soils within the site are fertile and mapped as “prime agricultural” in the Erie 
County Soil Survey.  Early successional floodplain forest is the dominant cover 
type on the site within 300 feet of Buffalo Creek.  Adjacent land use is residential 
and agricultural.  
 

Figure 4.2.23-1 Town of West Seneca Special Focus Area 2 Site Location 
Map 

 
4.2.23.1 Site Description 
Field biologists conducted an assessment of the site in early November 2010 to 
identify existing habitats within the site and determine their distribution and 
status.  The following descriptions are based on observations made during the 
field assessment. 
 
In-channel and Nearshore 
The channel and nearshore area ranges from approximately 80 to 100 feet wide.  
The channel bed consists of smooth bedrock throughout the site, with some gravel 
and cobble overlaying bedrock in the channel in the upstream portion of the site.  
A thin layer of silt overlays much of the nearshore areas.  There is channel-to-
floodplain connection along the LDB in the downstream portion of the site and 
along the RDB in the upstream half of the site.   
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Water depth is approximately 6 inches to 1 foot deep during low-flow conditions.  
High-flow conditions at this site often result in water levels to rise up to the 7-foot 
flood stage or higher, especially during ice jam conditions.  Linear pools, formed 
by fractures in the shale, freeze-thaw cycles, and scouring forces, exist throughout 
the channel and nearshore areas.  Ice jams and associated flooding occur in this 
area of Buffalo Creek. 
 

Photo 4.2.23-1 Shale stream bank and shoreline sloping into bedrock 
stream bed, looking downstream. 

 
No submerged aquatic vegetation was present in the stream, with the exception of 
small areas of waterweed (Elodea sp.) and coontail (Ceratophyllum demersum), 
which were identified in scour pools in the nearshore area.  Small clumps of river 
bulrush (Scirpus fluvitalis), an emergent aquatic species, occur in sediment depos-
its within crevices and depressions in the bedrock.  The diversity of aquatic plant 
communities is low due to the predominance of bedrock stream bed, high-flow 
and ice scour, and lack of protective nearshore structure.   
 
Shoreline 
The shoreline along the LDB is smooth bedrock in the upstream portion of the site 
in proximity to the shale cliff, with narrow mudflats and sand and gravel bars that 
are exposed during low-flow conditions.  The mudflats and gravel bars of the 
downstream LDB shoreline have very little vegetation.  
 
Throughout the site, the RDB shoreline is more developed due to floodplain ac-
cess and lower stream banks.  Gravel bars and depositional features range in 
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width from 3 to 40 feet.  These features are stable and vegetated with emergent 
wetland plants and shrubs, including purple loosestrife (Lythrum salicaria), reed 
canarygrass (Phalaris arundinacea), river bulrush, common reed (Phragmites 
australis), red osier dogwood (Cornus sericea), and occasional crack willow 
(Salix fragilis) saplings.    
 

Photo 4.2.23-2 Natural and managed floodplain landscape 
 
Stream Bank 
The LDB ranges in height from 3 feet in the downstream portion of the site to ap-
proximately 10 feet along the shale cliff in the upstream portion of the site.  Ap-
proximately 500 feet of riprap armoring extending from toe of the slope to the top 
of the stream bank is in place along the LDB in the central portion of the site.  
This stream bank protection is exposed and unvegetated and appears to have been 
installed approximately 5 years ago.   
 
The shale cliff occurs along the LDB, immediately upstream of the riprap armor-
ing, is approximately 900 feet long and 10 feet high.  Articulated concrete block 
toe protection (installed at an unknown time) is pinned in place along portions of 
the outside bend along the LDB downstream of the shale cliff and near the riprap 
stream bank armoring shown in Photo 4.2.23-3.  This toe protection is identical to 
that installed by the Erie County Soil and Water Conservation District down-
stream of this site to reduce flood damages to the Buffalo River watershed and 
reduce sedimentation in the Buffalo River.  There is evidence of ice scour along 
the LDB and minor stream bank erosion and failure downstream of the armored 
area.  Vegetation near the toe on the LDB consists predominantly of reed canary 
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grass (Phalaris arundinacea), little blue stem (Schizachrium scoparium), purple 
loosestrife (Lythrum salicaria), beggar ticks (Bidens frondosa), crack willow 
(Salix fragilis), box elder (Acer negundo), eastern cottonwood (Populus del-
toides), morrow’s honeysuckle (Lonicera morrowii), and common buckthorn 
(Rhamnus cathartica).    
 

Photo 4.2.23-3 Riprap armored section along the LBD in the central por-
tion of the site 

 
Along the RDB there are more frequent and larger expanses of a low floodplain, 
which is variably vegetated due to management of the properties by land owners.  
The RDB is approximately 2 feet to 3 feet in height.  Due to presence of saturated 
soils and gradual slope from shoreline, the RDB vegetation communities are a 
combination of emergent aquatic plants near the toe of slope and wetland species 
to the top of stream bank and inland.  RDB plant communities are well estab-
lished and include purple loosestrife, reed canary grass, beggar ticks, crack wil-
low, sandbar willow and red osier dogwood.  
 
Inland and Upland   
Inland and upland areas along the LDB from the top of the stream bank are a 
combination of reverting field, fallow agricultural land, pasture, and mature 
floodplain forest.  The early successional floodplain forest species present include 
eastern cottonwood (Populus deltoides), common buckthorn (Rhamnus cathar-
tica), American basswood (Tilia Americana), slippery elm (Ulmus fulva), quaking 
aspen (Populus tremuloides), and occasional red oak (Quercus rubra), black wal-
nut (Juglans nigra), and American sycamore (Platanus occidentalis).  A narrow, 



 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-301 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

elevated rim runs along the south side of the forested floodplain in the central por-
tion of this site where the oldest hardwood trees, consisting of red oak, burr oak 
(Q. macrocarpa), black cherry (Prunus serotina) and black walnut, occur.  These 
trees are much older than the floodplain trees and appear to delineate a line sepa-
rating historic farmland from bottomland that is too wet cultivate.  There is a 
similar assemblage of old hardwoods on an elevated knob at the upstream end of 
the site, with an understory of morrow’s honeysuckle and witch hazel (Hamamelis 
sp.).   
 

Photo 4.2.23-4 Upland hardwood area between the open field and the 
floodplain 

 
Inland old-field communities in fallow agricultural areas include Canada golden-
rod (Solidago canadensis), late goldenrod (S. giganteus), grey dogwood (Cornus 
racemosa), morrow’s honeysuckle, white snake root (Ageratina altissima), and 
established stands of big bluestem (Andropogon gerardi).  There is a cleared and 
graded area above the armored section of stream bank along the bend in the creek.  
This area appears to be in the preliminary stages of construction.  
 
On the RDB, the floodplain vegetation is variable due to management of the area, 
such as mowing of the understory, by the property owners.  It is vegetated primar-
ily by eastern cottonwood, Japanese knotweed (Polygonum cuspidatum), and 
white snake root.  There is evidence of severe over-browsing by deer throughout 
this site. 
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4.2.23.2 Restoration Opportunities and Actions 
As a result of information obtained during the field assessment, it was determined 
that the LDB has the most opportunity for ecological restoration.  The discussion 
below, therefore, does not include the nearshore, shoreline and inland and upland 
of the RDB.   
 
The existing land use and fertile, sedimentary soils within the riparian corridor 
along the LDB provide a number of riparian habitat restoration design opportuni-
ties.  In addition, the availability of space also increases the number of restoration 
options for resistive and re-directive in-channel and nearshore features, which 
would require keys or tiebacks into stable bank areas.  Although the stream banks 
are stable, the site provides the ability to secure structural material into bedrock 
and to construct keys into stream bank areas which would allow for the design 
and construction of nearshore structures needed for shoreline creation and near-
shore aquatic habitat enhancement.  Such structures would improve aquatic habi-
tat in the existing bedrock substrate and allow natural regeneration of native plant 
communities by creating stabile, depositional areas.   
 
The high-quality soils in the stream bank and inland and upland areas provide 
significant opportunities for regenerating native plant communities, thereby in-
creasing wildlife habitat structure and function within the riparian corridor.  
Landowner support would be critical to the successful design and implementation 
of riparian wildlife habitat restoration and soil stabilization features.  Conserva-
tion easements or a riparian buffer setback from the creek would be required to 
ensure the resiliency and conservation of riparian resources on this site.   
 
Implementation of habitat restoration features would contribute to the BUI delist-
ing process (see Table 4.2.23-1 and Figure 4.2.23-2). 
 
In-Channel and Nearshore   
The main channel is wide and shallow along the entire length of this site.  Smooth 
bedrock substrate along the LDB and shallow flow provides minimal opportunity 
for effective fishery and benthos habitat enhancement, especially during seasonal 
low-flow conditions.  However, the integration of resistive and redirective fea-
tures with nearshore structures would lessen the impact of scouring flows and cre-
ate stability, which would support the creation of depositional areas and regenera-
tion of emergent and aquatic plant communities.  In areas without toe protection 
or where failures in this feature have occurred, resistive features such as toe pro-
tection and log revetments would provide additional stream bank and shoreline 
protection, while redirective features would move scouring flow toward the center 
of the channel.  Redirective features include, but are not limited to, bendway 
weirs and vanes.  
 
In-channel and nearshore restoration opportunities include expanding the width of 
the shoreline area and establishing and expanding emergent wetland communities.  
These objectives would be facilitated by the deposition of alluvial material in 
nearshore and along shoreline areas.  Also, the proper design and placement of 
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rock vanes would re-direct high-velocity flows and create scour pools immedi-
ately downstream of the vanes.  This additional habitat area would provide value, 
cover, and forage for aquatic, avian, and terrestrial wildlife species.  In-channel 
fishery and benthos habitat enhancement would occur in the form of small but 
significant submerged and emergent aquatic vegetation communities.    
 
The channel and nearshore area along the RDB is relatively stable.  The existing 
gravel bars and depositional features in the nearshore area along the RDB are ex-
panding naturally but are frequently mobilized and modified by channel-forming 
flows.  Designed features similar to those recommended for the LDB would sup-
port the establishment of submerged and emergent aquatic vegetation within sta-
bilized areas.  The design and construction of in-channel and nearshore features 
must withstand the scouring action associated with annual ice flows and ice jam 
conditions in this area.   
 
Shoreline   
The constructed in-channel and nearshore restoration features (e.g., rock vanes) 
discussed above would provide the foundation to support the use of bioengineer-
ing methods to capture and stabilize channel bed load and nearshore depositional 
material.  Reducing the impact of scouring flows along the LDB and RDB shore-
lines would allow for the retention of soil and organic matter and the regeneration 
of emergent aquatic plant communities.  Shoreline structural features would cre-
ate a more natural shoreline that would be resilient to erosion and sediment loss 
caused by high-flow and ice-scouring forces.  With seeding and planting, the ex-
posed sand and gravel shoreline areas along the RDB would provide a stable, di-
verse emergent plant community that would allow the natural recruitment and 
colonization of successional tree and shrub species.   
 
Stream Bank 
Bioengineering methods such as live siltation, live staking, vegetated riprap 
treatments, and coir logs would complement in-channel and nearshore habitat res-
toration design.  Stream bank disturbance would be limited to excavated keys to 
secure nearshore and shoreline habitat structures and features.  The approximately 
500 feet of existing riprap along the LDB near the middle of the site could be 
amended with topsoil and planted and seeded with appropriate native species.  A 
vegetated riprap design is appropriate for this location to increase riparian habitat.  
A planting plan would be required for the seeding and planting of native aquatic 
and terrestrial plant species in all areas of stream bank disturbance and for the 
seeding and overplanting of existing stream bank areas.  This approach would ini-
tiate and support the establishment of native plant communities in stable, deposi-
tional areas at the toe of the stream bank and up to the top of the stream bank. 
 
Inland and Upland 
The old field and fallow agricultural areas along the LDB within the site present 
opportunities to enhance riparian habitat and to integrate restoration features with 
existing habitat features within the riparian corridor.  For example, a number of 
planting plans could be developed to improve wildlife habitat and riparian con-
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nectivity.  Grassland habitat with native tree and shrub islands would provide 
habitat for resident songbirds, raptors, and neotropical migratory birds.  The for-
ested floodplain area is rich in native species and valuable riparian structure that 
would benefit from the introduction of additional species of high wildlife value.  
Native tree, shrub, and herbaceous species could be introduced by planting and 
seeding to improve habitat diversity in each vegetation layer.   
 
Four invasive species—Japanese knotweed, mugwort, common buckthorn, and 
bush honeysuckle—occur on the site along the LDB and RDB upland areas but 
are not well established.  Densities were variable and observed to be limited by 
canopy shade throughout the forested floodplains on the site.  Control and man-
agement of these species in the proposed project work areas by removal or chemi-
cal treatment followed by aggressive planting would prevent them from re-
establishing and expanding into larger communities.  Candidate species that are 
known to be part of primeval forests in the region that are recommended for rein-
troduction to the site include American basswood, shagbark hickory (Carya 
ovata), burr oak, American sycamore, swamp white oak (Q. bicolor), and pin oak 
(Quercus palustris). 
 
Evidence of an overabundance of white-tailed deer (Odocoileus virginianus) and 
the presence beaver (Castor canadensis) were observed during the site survey, 
and these represent severe constraints to the regeneration of native plant commu-
nities.  Control of invasive plant communities is expected to be more difficult due 
to the palatability and preference of native plants over non-native, invasive spe-
cies present on the site.   
 

Table 4.2.23-1 Summary of Restoration Opportunities for Town of West Seneca 
Special Focus Area 2 (Buffalo Creek) 

Focus Area Restoration Opportunities 
Restoration Features and Meth-

ods 
In-Channel and  
Nearshore 

Creation of in-stream struc-
ture and enhancement to re-
store and expand fish and 
benthos habitat 
  
Emergent and submerged 
aquatic vegetation bed de-
velopment 
 
Nearshore sediment stabili-
zation and emergent wetland 
community regeneration 

Bioengineering with resistive and 
redirective features to preserve 
natural channel geomorphology 
  
Hydraulic cover stones  
 
Redirective features – bendway 
weirs, locked logs, rootwads, hy-
draulic cover stones 
   
Nearshore structure to support sub-
merged aquatic vegetation 
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Table 4.2.23-1 Summary of Restoration Opportunities for Town of West Seneca 
Special Focus Area 2 (Buffalo Creek) 

Focus Area Restoration Opportunities 
Restoration Features and Meth-

ods 
Shoreline Resistive structure for sedi-

ment capture 
 
Toe protection  
 
Sedimentation and erosion 
control  
 
Expansion of emergent wet-
land community 

Large woody debris for sediment 
retention and capture 
  
Native wetland species plantings 
and live staking in combination with 
coir log and log revetment toe pro-
tection and other stabilizing features 
for sediment retention over time 

Stream Bank Keys and stability structures 
for in-channel and nearshore 
features 
 
Increasing stream bank 
vegetation  diversity to en-
hance habitat value and soil 
stability 

Bioengineering for vegetation di-
versity 
 
Live staking, vegetated riprap for 
existing stream bank armoring 
 
Longitudinal toe protection inte-
grated with side slope native ripar-
ian plantings – herbaceous, shrub, 
and tree layers   

Inland and Upland Enhancing upland habitat 
structure, complexity, and 
diversity 
  
Invasive species control and 
management  

ISCMP integrated with revegetation 
plan and planting plan to regenerate 
native communities - warm season 
grasses and forbs, mast-bearing and 
canopy shade-producing trees, with 
shrub understory 
 
Forested floodplain habitat en-
hancement for riparian bird and am-
phibian species  

 
4.2.23.3 Considerations and Potential Constraints for Restoration 
Private ownership and variable land use and management may require public out-
reach to establish conservation easements or riparian setback agreements to initi-
ate the restoration planning process.   
 
The riparian corridor is wide along the RDB and LDB, which could allow for 
substantial stream bank and shoreline reshaping and upland/inland restoration de-
sign.  Riparian sedimentary soils are excellent for re-establishing native plant 
communities.  Landowners’ loss of land and tree cover from erosion along the 
RDB could facilitate cooperative effort to address bank erosion. 
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Restoration design and planting plans would require the development of a strategy 
to address vegetation damage by white-tailed deer and beaver.  There is ample 
evidence of stress to existing native vegetation across the site by these species to 
conclude restoration plantings would be vulnerable. 
 
Project sponsors should work with the owners of agricultural lands and local, 
state, and federal agricultural agencies to investigate how their programs (e.g., the 
USDA’s Conservation Reserve Program) could benefit the farmers and the envi-
ronment while simultaneously implementing habitat restoration and facilitating 
the viability of the farm businesses. 
 
Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define the types and siting of the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
success criteria against which the success of each project stabilization feature can 
be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems, or impediments to navigation, would not occur up-
stream or downstream of the site if in-water structures were constructed.    
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures would be implemented to address the 
ecological impacts and physical constraints that invasive plant communities pre-
sent to restoration planning and design.  A multi-season effort is recommended to 
establish a control and management regime that would prepare the site for regen-
eration of native plant communities.  Chemical and mechanical control methods 
should focus on the area extending from the top of the stream bank to inland and 
upland areas prior to constructing the remainder of the habitat restoration design.  
If chemicals are selected to control and manage invasive species, all materials and 
methods used must be in accordance with federal and state regulations, particu-
larly with respect to avoiding harm to aquatic organisms and habitat.  State-of-
the-art control protocols should be used when planning and implementing the 
ISCMP.  
 
4.2.23.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
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needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.23-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection, 
■ Planting for shoreline, 
■ Single-stone bendway weirs, 
■ Stone pinned rootwads, 
■ Hydraulic cover stones, 
■ Tiebacks for bendway weirs, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,232,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
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4.2.23.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.23-2
Potential Restoration Areas
Town of West Seneca  
Special Focus Area 2
West Seneca, New York
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4.2.24 Private Land Not Developed (Buffalo Creek) 
The Private Land Not Developed site is located approximately 2,000 feet down-
stream of the Borden Road bridge over Buffalo Creek (see Figure 4.2.24-1).  The 
site is comprised of several large, privately owned parcels that extend along the 
left descending bank (LDB) of the stream between Clinton Street to the north and 
Seneca Creek Road to the south, in the town of West Seneca, New York (see Fig-
ure 4.2.24-2).  This site has approximately 2,000 feet of channel and associated 
riparian areas.  Approximately half of the land on this site is in cultivation, while 
the balance is an irregularly shaped successional bottomland forest that extends 
inland approximately 100 feet to 600 feet from the Buffalo Creek channel.  The 
potential restoration areas have been identified as the Upstream Area (approxi-
mately 1.5 acres) and the Downstream Area (approximately 2.75 acres).  These 
areas are separated by approximately 600 feet of stream bank along the outside 
bend in the middle portion of the site was armored by the Soil and Water Conser-
vation Service (SCS).  Adjacent land use is residential and agricultural.  
 

 
Figure 4.2.24-1 Private Land Not Developed Site Location Map 
 
4.2.24.1 Site Description  
Biologists conducted a field assessment of the site in early November 2010 to 
identify existing habitats within the site associated with Buffalo Creek and deter-
mine their distribution and status.  The following descriptions are based on obser-
vations made during the field assessment. 
 
In-channel and Nearshore 
The channel and nearshore area ranges from approximately 150 feet wide in the 
upstream portion of the site to 100 feet wide in the middle and downstream por-
tions.  The channel bed has a high width-to-depth ratio and consists of smooth 
bedrock and significant deposits of gravel, cobble, and large boulders.  The pre-
dominant in-channel habitat along this stretch of creek is an irregular riffle-run 
feature.  The water depth is relatively uniform, ranging from approximately 6 
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inches to 1 foot.  Several large, natural rock vanes along the downstream portion 
of the site create large, stable vegetated gravel bars and shallow backwater areas.  
Submerged aquatic vegetation (SAV) was observed mostly in slow-moving water 
adjacent to the gravel/cobble stream bed areas, but SAV was also seen growing in 
cracks in the bedrock areas.  The SAV was identified as Eurasian milfoil (Myrio-
phyllum spicatum).  
 
Small clumps of river bulrush (Scirpus fluvitalis), an emergent aquatic species, 
occur on sediment deposits within crevices and depressions in the bedrock and on 
stable gravel bars.  The diversity of aquatic plant communities is low due to the 
bedrock geology, high flow and ice scour, and a lack of protective nearshore 
structure and available substrate.  Emergent vegetation (EV) was also observed in 
nearshore areas and on gravel bars that extend into shoreline areas.  The EV was 
identified as cattails (Typha sp.), reed canarygrass (Phalaris arundinacea), bul-
rush (Juncus effusus), river bulrush, sedges (Carex sp.), and purple loosestrife 
(Lythrum salicaria).  The vegetation observed on the elevated gravel bars in the 
channel consisted primarily of sedges and reed canarygrass, along with scattered 
cattails. 
 

Photo 4.2.24-1 Channel with boulders, gravel bars, and emergent bulrush 
vegetation (looking downstream) 

 
The middle reach of the channel within the site is confined by a riprap embank-
ment that extends approximately 600 feet along the LDB of an outside bend.  The 
stream flows over exposed, smooth bedrock, cobble, and gravel.  Water depths are 
very shallow during low-flow conditions due to the high width-to-depth ratio 
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within the channel.  High-flow and ice jam conditions at this site often cause 
flows to extend onto the floodplain.  Linear pools formed by fractures in the shale, 
freeze-thaw cycles, and scouring forces exist throughout the channel and near-
shore areas.  During high-flow conditions, there is direct channel-to-floodplain 
connection along the RDB, where the stream bank is approximately 2 feet high, 
and along portions of the LDB, where bank heights within the site range from 2 
feet to 6 feet.   
 
Shoreline 
The shoreline along the LDB varies in composition along the length of the site, 
consisting of smooth bedrock with boulders and large woody debris associated 
with sand and gravel bars that are exposed during low-flow conditions.   
 

Photo 4.2.24-2 Irregular shoreline with boulders, large woody debris, and 
gravel bar structures along the LDB (looking downstream  
from the upstream terminus of the site) 

 
Shoreline areas, with the exception of the 600 feet of vegetated riprap armoring, 
are naturally sloped from shallow water to the toe of the stream bank.  The ar-
mored stream bank along the outside bend of the LDB has no shoreline.  The 
natural sections of shoreline consist mainly of cobble and gravel covered with soil 
and are well vegetated.  The dominant species on the shoreline are sedges and 
reed canarygrass.  Also present are white snake root (Ageratina altissima), yellow 
iris (Iris pseudacorus), purple loosestrife, common mugwort (Artemisia vulgaris) 
on higher ground, goldenrod (Solidago sp.), and riverbank grapevine (Vitis ri-
paria).  A few overhanging tree and nearly fallen trees provide overhead cover 
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along the shoreline.  Gravel bars and depositional features connected to the shore-
line range from 3 to 40 feet in width.  Irregular shoreline features are vegetated 
with emergent wetland plants and shrubs, including purple loosestrife, reed ca-
narygrass, river bulrush, common reed (Phragmites australis), red osier dogwood 
(Cornus sericea), and occasional crack willow (Salix fragilis).    
 

Photo 4.2.24-3 Vegetated gravel bar along the LDB in the downstream por-
tion of the site (looking downstream) 

 
Stream Bank   
The stream banks along this reach of creek range from 2 to 6 feet in height.  A 
small foot/ATV path is present at the top of the bank for most of the shoreline’s 
length.  The stream bank areas without the riprap armoring contain native sub-
strate, and various locations along the stream bank in the upstream portion of the 
site show signs of moderate undercutting and scour erosion.  The stream bank 
with riprap armoring has no discernable signs of erosion, is soil choked, and is 
well vegetated with native species similar to those identified on the natural stream 
bank areas.  Several large trees had significant scarring from ice scour.  Mature 
trees with undercut, exposed roots are present along the LDB in proximity to the 
outside bend in the upstream portion of the site, and some trees have fallen from 
the bank into the stream channel or onto the floodplain.  
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Photo 4.2.24-4 Bank failure and tree loss near the beginning of the outside 

bend (looking downstream) 
 

 
Photo 4.2.24-5 Stream bank with vegetated riprap armoring in the middle 

of the site (looking downstream) 
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Stream bank vegetation along the LDB is dominated by reed canarygrass and 
sedges.  Other observed stream bank vegetation includes goldenrod, cattail, com-
mon mugwort, cottonwood (Populus deltoides), white snake root, raspberry or 
blackberry (Rubus sp.), bush honeysuckle (Lonicera morrowii), and yellow iris.  
The tree layer along the stream bank, which consists of cottonwood, willow (Salix 
sp.), and red maple (Acer rubrum), provides overhead canopy to the stream bank 
in many areas.   
 
The RDB slopes more gently to the top of the bank and toward the inland area 
than the LDB, and unlike the LDB, the RDB is not armored.  The species present 
on the stream bank and shoreline along the RDB are similar to those present along 
the LDB.   
 
Inland and Upland 
The upland area of this site consists of approximately 30 acres of successional 
old-field, forested floodplain, active agricultural areas, and managed residential 
landscape areas.  The inland area south of the creek is a large, irregularly shaped 
forested floodplain with groomed walking trails.  A small tributary flows across 
the site from east to west and discharges into Buffalo Creek immediately down-
stream of the proposed restoration area.  The tributary meanders roughly parallel 
to the LDB at a distance of 100 to 220 feet from the stream bank before turning 
toward Buffalo Creek.  Its channel is approximately 8 feet wide and 2 feet deep 
and has steep banks.  At the time of the field survey, the water in the tributary was 
approximately 6 inches deep and flowing slowly.  A small depressional wetland 
in the upland area is associated with this tributary.  The dominant vegetation in 
this wetland is sensitive fern (Onecela sensibilis).  Additional species identified in 
the upland area include birch (Betula sp.), pine (Pinus sp.), cottonwood, butternut 
(Juglans cineria), ash (Fraxinus sp.), black cherry (Prunus serotina), red maple, 
oak (Quercus sp.), hawthorn (Crataegus sp.), reed canarygrass, honeysuckle, 
white snake root, goldenrod, and grapevine.  Invasive species such as Japanese 
knotweed (Polygonum cuspidatum), common mugwort, purple loosestrife, and 
common reed are present throughout the site.  The upland area along the RDB is 
predominantly floodplain forest and is similar in elevation and species composi-
tion to the upland area along the LDB.   
 
4.2.24.2 Restoration Opportunities and Actions 
The existing land use and fertile, sedimentary soils within the riparian corridor 
along the LDB provide a number of riparian habitat restoration design opportuni-
ties.  In addition, the significant amount of available space increases the number 
of restoration options by allowing for the use resistive and redirective features in 
in-channel and nearshore areas and keys and tiebacks to stabilize bank areas.  Al-
though most of the LDB stream bank is stable, the ability to secure structural ma-
terial into bedrock and to construct keys into stream bank areas would allow for 
the design of nearshore habitat features for shoreline creation, stabilization, and 
aquatic habitat enhancement.  Their implementation would improve aquatic habi-
tat in the existing bedrock substrate and foster the natural regeneration of native 
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plant communities by creating new depositional areas and stabilizing existing ar-
eas.  The high-quality stream bank and inland and upland soils provide significant 
opportunities for regenerating native plant communities, thereby increasing wild-
life habitat structure and function within the riparian corridor.  Landowner support 
would be critical to the successful planning and design of riparian wildlife habitat 
restoration and soil stabilization features.  Conservation easements or a riparian 
buffer setback from the creek would be required to ensure the resiliency and con-
servation of riparian resources on this site.   
 
Implementation of habitat restoration features would contribute to the BUI delist-
ing process (see Table 4.2.24-1 and Figure 4.2.24-2). 
 
In-Channel and Nearshore   
The main stream channel is wide and shallow along the length of the site, but 
some in-channel and nearshore habitat structure and complexity are present.  Al-
though fragmented, the existing aquatic habitat features created by boulders, natu-
ral rock vanes, and large woody debris provide some habitat structure in the in-
channel and nearshore area.  This existing structure can be expanded upon and 
integrated with nearshore restoration features designed to further stabilize deposi-
tional areas that would, in turn, support submerged and emergent aquatic vegeta-
tion communities.  Along the LDB, the existing bedrock substrate and transitory 
gravel bars and boulder deposits provide some fishery and benthos habitat, but 
with functional values lower during seasonal low-flow conditions.  The integra-
tion of resistive and redirective features with nearshore structures would lessen 
the impact of scouring flows and promote the development of depositional areas, 
which would support the regeneration of emergent and aquatic plant communities.  
In areas without toe protection or where shoreline erosion is significant, resistive 
features such as toe protection and log revetments would provide additional 
stream bank and shoreline protection, while redirective features would move 
scouring flows toward the center of the channel.  Redirective features include, but 
are not limited to, bendway weirs and vanes.  
 
The in-channel and nearshore restoration opportunities focus on features designed 
to support the deposition of alluvial material in nearshore areas.  The capture and 
retention of sediment would expand the width of the shoreline area and support 
the establishment and expansion of emergent wetland communities.  This habitat 
area would provide value, cover, and forage for aquatic, bird, and terrestrial wild-
life species.  Vanes could be placed at appropriate distances to redirect high-
velocity flows and create scour pools immediately downstream of these features, 
providing fish and benthos habitat close to shore.  In-channel fishery and benthos 
habitat enhancement would occur in the form of small but significant submerged 
and emergent aquatic vegetation communities.    
 
The channel and nearshore area along the RDB are relatively stable due to the 
stream’s direct connection to the right-side floodplain during high-flow condi-
tions.  Because the RDB on this portion of the stream runs along a large inside 
bend, the existing gravel bars and depositional features in the nearshore area 
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along the RDB are expanding naturally and will, over time, redirect scouring 
flows to areas along the LDB.  Although the RDB is outside of the proposed pro-
ject area, design features similar to those recommended for the LDB would sup-
port the establishment of submerged and emergent aquatic vegetation within sta-
bilized areas.   
 
In-channel and nearshore features must be designed and constructed to withstand 
the scouring action associated with annual ice flows and ice jam conditions in this 
area.   
 
Shoreline   
Restoration opportunities along the shoreline would build upon the in-channel and 
nearshore features discussed above through the use of bioengineering methods to 
support the capture of channel bed load and the development of emergent vegeta-
tion communities.  Reducing the impact of scouring flows along the LDB shore-
line would help retain soil and organic matter and foster the regeneration of emer-
gent aquatic plant communities.  Shoreline structural features could be used to 
create a more natural shoreline that would be resilient to erosion and sediment 
loss caused by high flows and ice scouring.  With seeding and planting, the new 
depositional areas and the exposed sand and gravel shoreline areas along the LDB 
would provide a stable emergent plant community with hydraulic roughness, 
which would allow the natural recruitment and colonization of successional tree 
and shrub species.   
 
Constructing habitat restoration features would contribute to the BUI delisting 
process (see Table 4.2.24-1 and Figure 4.2.24-2). 
 
Stream Bank 
The area upstream of the existing armored bank along the outside bend of the 
LDB could be protected from further erosion by extending the toe protection, re-
shaping the stream bank to a gentler slope, and planting it with deep-rooted vege-
tation to provide soil stability and hydraulic roughness.  Boulders, large woody 
debris, and log revetments, in combination with the nearshore restoration features, 
could be used to create additional wildlife habitat structure and complexity.  The 
old-field floodplain could be planted with native tree species to create a forested 
floodplain, which would increase species diversity and riparian and upland wild-
life habitat. 
 
Bioengineering methods such as live siltation, live staking, vegetated riprap 
treatments, and coir logs could be used along stream bank toe areas and would 
complement in-channel and nearshore habitat restoration design.  Stream bank 
disturbance would be limited to excavated keys to secure nearshore and shoreline 
habitat structures and features.  A planting plan would be required for the seeding 
and planting of native aquatic and terrestrial plant species in all areas where the 
stream bank has been disturbed, as well as for the overplanting of the remaining 
undisturbed stream bank areas.  This approach would initiate and support the es-
tablishment of native plant communities in stable, depositional areas at the toe of 
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the stream bank and up to the top of the stream bank.  A top-of-stream-bank can-
opy and mast-producing trees would limit habitat for invasive plant species and 
enhance riparian habitat. 
 
Inland and Upland 
Invasive species such as Japanese knotweed, common mugwort, purple loose-
strife, and common reed are present throughout the site.  These species can be 
controlled by chemical or mechanical means.  Control of these species would en-
able the restoration of native species in all areas and increase the quality of wild-
life habitat.  
 
The old-field, forested floodplain, active agricultural areas, and managed land-
scape areas along the LDB within the site presents opportunities for riparian habi-
tat enhancement and connection of existing features within the riparian corridor.  
A number of planting plans could be developed to improve wildlife habitat and 
riparian connectivity.  The creation of grassland habitat with native tree and shrub 
islands within a portion of the land currently under cultivation would provide 
high-quality habitat for resident songbirds, raptors, and neotropical migratory 
birds.  The existing forested floodplain area is rich in native species and valuable 
riparian structure and would benefit from the introduction of additional species of 
high wildlife value that were historically present on the site.  Species  known to 
have been part of primeval forests in the region that are recommended for reintro-
duction to the site include American basswood (Tilia Americana), shagbark hick-
ory (Carya ovata), burr oak (Q. macrocarpa), American sycamore (Platanus 
occidentalis), swamp white oak (Q. bicolor), and pin oak (Quercus palustris).  
Additional native tree, shrub, and herbaceous species could be introduced by 
planting and seeding to improve habitat diversity in each vegetation layer.   
 
Evidence of white-tailed deer (Odocoileus virginiana) and beaver (Castor cana-
densis) was observed during the site survey.  The presence of these species repre-
sents a severe constraint to the regeneration of native plant communities at this 
site.   
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Table 4.2.24-1 Summary of Restoration Opportunities for the Private Land Not 
Developed Site (Buffalo Creek) 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel and Near-
shore 

Fish and benthos habitat en-
hancement 
 
In-stream structure creation 
and enhancement 
 
Emergent and submerged 
aquatic vegetation bed de-
velopment 
 
Nearshore sediment stabili-
zation and emergent wetland 
community regeneration 

Bioengineering with resistive and re-
directive features to preserve natural 
channel geomorphology  
 
Additional hydraulic cover stones  
 
Redirective features – bendway weirs, 
locked logs, rootwads  
 
Nearshore structure and complexity to 
support submerged aquatic vegetation 

Shoreline Resistive structure for sedi-
ment capture 
 
Toe protection 
 
Sedimentation and erosion 
control 
 
Expansion of emergent wet-
land community 

Large woody debris for sediment reten-
tion and capture 
 
Native wetland species plantings and live 
staking in combination with coir log and 
log revetment toe protection and other 
stabilizing features for sediment retention 
over time 

Stream Bank  Keys and stability structure 
for in-channel and near 
shore features 
 
Increasing stream bank 
vegetation  
 
Diversity to enhance habitat 
value and soil stability 

Bioengineering for vegetation diversity, 
including live staking, vegetated riprap, 
longitudinal toe protection integrated with 
side-slope native riparian plantings – her-
baceous, shrub, and tree layers 

Inland and Upland Enhancing upland habitat 
structure, complexity, diver-
sity and connectivity 
 
Invasive species control and 
management 

ISCMP integrated with revegetation plan 
and planting plan to regenerate native 
communities - warm season grasses and 
forbs, mast-bearing and canopy-shade-
producing trees with shrub understory 
 
Forested floodplain habitat enhancement 
for riparian bird and amphibian species  
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4.2.24.3 Considerations and Potential Constraints for Restoration 
Land use and ownership may require public outreach, conservation easements, or 
riparian setback agreements to initiate the restoration planning process.  The spa-
tial extent of riparian floodplain habitats warrants consideration for designation as 
a municipal conservation area. 
 
The riparian corridor is relatively wide along LDB, which would allow for sub-
stantial stream bank or shoreline reshaping and inland and upland restoration.  
Riparian sedimentary soils are excellent for re-establishing native plant communi-
ties.  Land use and landowner loss of land and tree cover due to erosion along the 
RDB could facilitate cooperative efforts to address bank erosion. 
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation caused by white-tailed deer and beavers.  There 
is sufficient evidence of stress to existing native vegetation across the site by 
these species to conclude that restoration plantings would also be vulnerable. 
 
Project sponsors should work with the owners of agricultural lands and local, 
state, and federal agricultural agencies to investigate how their programs (e.g., the 
USDA’s Conservation Reserve Program) could benefit the farmers and the envi-
ronment while simultaneously implementing habitat restoration and facilitating 
the viability of the farm businesses. 
 
Pre-Construction Work 
The design of restoration features for use in the channel and in nearshore, shore-
line, and stream bank areas would require additional analyses during design in 
order to more closely define the types and siting of the features.  Additional 
analyses would be required to quantify erosion and scour in order to determine 
what, if any, shoreline stabilization/resistive features are necessary.  The resulting 
quantitative data would allow for the development of site-specific quantitative 
success criteria against which the success of each project stabilization feature can 
be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing, bank erosion problems, or obstructions to ice flow would not occur upstream 
or downstream of the site if in-water structures were constructed.    
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Control measures would be implemented to address the ecological im-
pacts and physical constraints invasive plant communities present to restoration 
planning and design.  A multi-season effort is recommended to establish a control 
and management regime that would prepare the site for the regeneration of native 
plant communities.  Site preparation activities and sequencing of construction 
tasks on sites with invasive species communities requires the integration of con-
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trol and management methods and revegetation plans.  Chemical and mechanical 
control methods should focus on the area from the top of the stream bank to 
inland and upland areas prior to constructing the remainder of the habitat restora-
tion design.  If chemicals are selected to control and manage invasive species, all 
materials and methods used must be in accordance with federal and state regula-
tions, particularly with respect to avoiding harm to aquatic organisms and habitat.  
State-of-the-art control protocols should be used when planning and implement-
ing the ISCMP. 
 
4.2.24.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.24-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone toe protection along the stream bank and shoreline, 
■ Planting and logs for the shoreline, 
■ Single-stone bendway weirs, 
■ Tiebacks for bendway weirs, 
■ Vegetated riprap, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $1,332,000.  Site-specific detailed planning and analysis would be re-
quired to finalize the design restoration features and refine the cost estimate, 
which could differ from the restoration features and cost estimate presented here.   
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The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.24.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 
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4.2.25 Borden Road at Clinton Street (Buffalo Creek) 
The Borden Road at Clinton Street site covers approximately 12 acres and is lo-
cated along the left descending bank (LDB) of Buffalo Creek, upstream and 
downstream of the Borden Road bridge south of Clinton Street (see Figures 
4.2.25-1 and 4.2.25-2).  The site is owned by the County of Erie.  As identified by 
stakeholders, a 2-acre portion of this site extends west of the bridge along the 
LDB.  The properties to the north and west of the site are residential.  A small 
parking area just east of the bridge is used by fishermen to access the creek, pri-
marily during the September through April steelhead season.  This site is gener-
ally characterized by a riffle-run stream environment and an associated elevated 
floodplain.   
 

Figure 4.2.25-1 Borden Road at Clinton Street Site Location Map 
 
4.2.25.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within or associated with this site and determine their distribu-
tion and status.  The following descriptions are based on observations made dur-
ing that field effort.  
 
In-Channel and Nearshore 
The channel is approximately 100 feet wide near the Borden Road bridge and ex-
pands to an estimated 130 feet wide in upstream reaches within 1,000 feet of the 
bridge.  The channel bed consists primarily of smooth bedrock, with areas of large 
cobble and boulders nearshore and in mid-channel, forming a long riffle without 
run or pool features.  Fishery and benthic habitat are low due to the natural bed-
rock bottom and channel width combined with no defined low-flow channel.  The 
diversity of aquatic organisms is typically low in smooth bedrock channels, espe-
cially in wide, shallow reaches without scour pools or in-channel submerged 
structures.  Some access to the floodplain is available along the LDB in the up-
stream reaches within the survey area, but no floodplain connection is available 
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along the right descending bank (RDB), which is a vertical shale cliff approxi-
mately 40 feet high.   
 
The stream bed is predominantly bedrock except in the lower stream portion 
where a riffle begins.  A large gravel bar is present in the downstream section (ad-
jacent to the riffle), immediately upstream of the Borden Road bridge.  The gravel 
bar is well established and has abundant vegetation and a small backwater area.   
 
A large, well-vegetated gravel bar measuring approximately 300 feet long by 50 
feet wide exists immediately upstream of the Borden Road bridge.  A shallow 
backwater channel separates the main channel from the LDB and functions as a 
high-flow bypass channel during flood events.  The stream channel and nearshore 
area are naturally formed, with hydraulic features and structures typical of smooth 
bedrock stream beds. 
 
Shoreline 
The area between mean water level and the stream bank is combination of mud-
flat and gravel/cobble that supports emergent, herbaceous vegetation with some 
shrubs and tree saplings.  The LBD shoreline is up to 12 feet wide at mean water 
level conditions and is densely vegetated.  Abundant herbaceous shoreline plant 
species include saplings of crack willow (Salix fragilis), black willow (S. nigra), 
sandbar willow (S. exigua), American sycamore (Platanus occidentalis), reed ca-
narygrass (Phalaris arundinacea), boneset (Eupatorium perfoliatum), red osier 
dogwood (Cornus sericea), Jerusalem artichoke (Helianthus tuberosa), Joe-Pye 
weed (Eupatorium maculatum) woodland sunflower (H. divaricatus), and purple 
loosestrife (Lythrum salicaria).  The shoreline is stable and well vegetated, sup-
porting a high-quality habitat.  
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Photo 4.2.25-1 View of the in-channel and LDB shoreline, looking up-
stream in the middle portion of the site 

 
Stream Bank 
The majority of the stream bank along LDB is well-established, stable, and com-
prised of native materials.  It has a well-established native plant community and is 
densely vegetated with many of the species listed in the shoreline description 
above, as well as eastern cottonwood (Populus deltoides), box elder (Acer ne-
gundo), green ash (Fraxinus pennsylvanica), and silky dogwood (Cornus amo-
mum).   
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Photo 4.2.25-2 View of the stream bank with a floodplain connection look-
ing downstream toward the RDB in the upstream portion of 
the site 

 
Some areas along the top of the stream bank are overgrown with common mug-
wort (Artemisia vulgaris), common buckthorn (Rhamnus cartartica), and Japa-
nese knotweed (Polygonum cupsidatum).  These invasive species continue inland 
and are expanding into the understory of the mature floodplain woodland, which 
is composed of eastern cottonwood and willow.  This wooded area forms a buffer 
between the riparian stream bank area and an active hayfield.     
 
Inland and Upland 
A wooded, elevated terrace approximately 30 feet wide exists along the LDB, ex-
tending from the top of the stream bank to the active hayfield.  This area is inun-
dated only during periods of flood-stage flows.  Habitat value within this narrow 
woodland buffer is diminished by a dense understory of Japanese knotweed and 
common mugwort, which exhibits limited species richness and ecological func-
tion.  Dominant tree species in the buffer area include eastern cottonwood, crack 
willow, box elder (Acer negundo), and green ash.  The hayfield is about 8 acres 
and is highly productive due to the fertile, sedimentary soils and well-drained 
substrate.  With the exception of a small surface drainage swale and small for-
ested wetland inclusion, the active hayfield is cut several times each growing sea-
son for hay or silage. 
 
A flood control project in the upland area on the east side of Borden Road collects 
storm water runoff from the hayfield and flood water from the stream, diverting a 
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significant volume of water under the road to a return channel, which empties into 
the stream downstream of the bridge.   
 
4.2.25.2 Restoration Opportunities and Actions 
Some areas at the top of the stream bank and extending into the inland to upland 
area along the LDB are dominated by Japanese knotweed and glossy buckthorn.  
Soils in these areas are unstable due to the presence of these invasive plants and 
provide minimal riparian habitat value.  Each riparian area provides a number of 
habitat restoration and bank stabilization design opportunities (see Table 4.2.25-1 
and Figure 4.2.25-2).  Japanese knotweed control and management combined 
with implementation of stream bank stabilization measures would reduce sedi-
ment loading and thereby improve water quality.  The regeneration of native plant 
communities would increase riparian habitat value and stabilize existing sedimen-
tary soils.  In-channel and nearshore features would increase fish and wildlife 
habitat structure and function.   
 
Implementation of the proposed habitat restoration features would contribute to 
the BUI delisting process. 
 
In-channel and Nearshore 
The stream channel and nearshore environment is stable, and flow management 
and in-channel modification are not recommended.  Although channel form has 
been modified by the shale cliff face along the RDB and Borden Road bridge de-
sign, hydraulic functions associated sediment transport and flood water convey-
ance function well. 
 
Shoreline 
The shoreline is well vegetated, and its connections with the stream bank and the 
riparian floodplain appear to have developed naturally.  This area supports high-
quality habitat, structure, and complexity.  With the exception of introducing na-
tive plants to increase species richness, further modification or enhancement of 
the shoreline is not recommended, as this habitat zone is well established and rela-
tively stable.  
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Photo 4.2.25-3 Natural shoreline and stream bank along the LDB in the 

downstream portion of the site 
 
Stream Bank 
Stream banks in the survey area are stable and well vegetated with the exception 
of some areas along the top of stream bank into the inland and upland area.  No 
bank modification or reshaping for stabilization is necessary.  Control of existing 
invasive species and the re-introduction of native species to increase species rich-
ness in all vegetation layers in areas dominated by invasive plants along the top of 
the LDB would enhance riparian habitat, promote the proliferation of the native 
species seed bank, and increase soil and stream bank stabilization.   
 
Inland and Upland 
The site contains an intact and functional floodplain and an active hayfield, which 
are separated by a narrow riparian buffer.  All vegetation layers in the narrow 
buffer lack species diversity due to inadequate habitat form and function.  The 
prevalence and expansion of invasive species is reducing the habitat and wildlife 
functions and values of this area.  Without management and restoration efforts, 
soils would become less stable due to expansion of invasive plant communities, 
contributing to downstream sediment loading and water quality issues.  Control 
and management of invasive species in the understory of the narrow wooded 
buffer from the top of the bank inland to the hayfield would be necessary to main-
tain and improve the site’s ecological functions and values.  The introduction of 
native species in all vegetation layers in the riparian buffer is recommended.  
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The active hayfield in the upland area and the smaller parcel west of the bridge 
present an opportunity for regeneration of a floodplain forest community with a 
species assemblage similar to the primeval forest cover type known to occur in 
this area.  Conversion of all or a portion of this agricultural land would substan-
tially increase the contiguous riparian area, improve habitat values, and promote 
wildlife use. 
 

Table 4.2.25-1 Summary of Restoration Opportunities at the Borden Road at Clinton 
Street Site, Buffalo Creek, West Seneca, New York 

Focus Area Restoration Opportunities  Restoration Features and Methods 
In-channel and 
Nearshore 

In-channel/nearshore area is sta-
ble 

None recommended 

Shoreline Increased species richness Installation of additional native plant 
species 
 
Protection of existing aquatic emergent 
vegetation 
 

Stream Bank Increased species richness 
 
Enhance riparian habitat 
 
Soil stabilization 
 
Stream bank stabilization  
 
Increase native seed bank 

Integrated ISCMP with introduction of 
native species  

Inland and Upland Decrease downstream sediment 
loading 
 
Increase water quality 
 
Improved ecological function 
and value 
 
Re-establish native floodplain 
species community 
 
Increase contiguous riparian area
 
Increase habitat values and wild-
life use 

Integrated ISCMP with introduction of 
native species 
 
Conversion of agricultural land back to 
forested floodplain with tree and shrub 
species known to occur in primeval for-
ests in the area 
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4.2.25.3 Constraints and Considerations for Restoration 
 
Existing Site Use and Site Conditions 
The upland portion of the site is privately owned and leased to a local farmer for 
hay production.  The LDB near the bridge over Buffalo Creek is accessible from 
the fisherman access area, which could facilitate planning and implementation of 
restoration design.  The site should be evaluated for buried utilities before any site 
grading and/or excavation work is performed. 
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation by white-tailed deer (Odocoileus virginianus) 
and beavers (Castor canadensis), as there was ample evidence of stress to vegeta-
tion across the site by these species. 
 
Project sponsors should work with the owners of agricultural lands and local, 
state, and federal agricultural agencies to investigate how their programs (e.g., the 
USDA’s Conservation Reserve Program) could benefit the farmers and the envi-
ronment while simultaneously implementing habitat restoration and facilitating 
the viability of the farm businesses. 
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures could be implemented to address the 
ecological impacts and physical constraints presented by invasive plant communi-
ties on restoration planning and design.  A multi-season effort is recommended to 
establish a control and management regime that would prepare the site for the re-
generation of native plant communities.  Site preparation activities and sequenc-
ing of construction tasks on sites with invasive species communities requires the 
integration of control and management methods and re-vegetation plans.  Chemi-
cal and mechanical control methods should focus on these areas prior to con-
structing the remainder of the habitat restoration design, including native plant-
ings.  If chemicals are selected to control and manage invasive species, all materi-
als and methods used must be in accordance with federal and state regulations, 
particularly with respect to avoiding harm to aquatic organisms and habitat.  
State-of-the-art control protocols should be used when planning and implement-
ing the ISCMP. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.25-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
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4.2.25.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.25-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
 
■ Mobilization and demobilization,  

 
■ Access to and preparation of a staging area,  

 
■ Development of access and haul roads,  

 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 

■ A topographic survey, and  
 

■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Log revetment and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $638,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
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4.2.25.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.25-2
Potential Restoration Areas 
Borden Road at Clinton Street
West Seneca, New York

(All Areas Approximate) 

Parcel Federal Navigation Channel, Approximate Location Remedial Design Dredging Footprint, Approximate Location
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4.2.26 Bippert Farms (Buffalo Creek) 
Bippert Farms is a 22.5-acre site located on the north shore of Buffalo Creek be-
tween Transit Road and North Blossom Road in the town of Elma.  The site is 
privately owned, active farmland with a vegetated shoreline and side slope and a 
narrow tree and shrub primary terrace (at the top of the stream bank) adjacent to 
the cultivated fields.  The surrounding parcels are pasture, a farm store, and resi-
dential and commercial operations downstream of the site, along Clinton Street 
and south along Transit Road. 
 

Figure 4.2.26-1 Bippert Farms Site Location Map 
 
4.2.26.1 Site Description 
Field biologists conducted an assessment of the site in October 2010 to identify 
existing habitats within the Bippert Farms site and determine their distribution 
and status.  The following descriptions are based on observations made during the 
field assessment.   
 
In-channel and Nearshore 
The stream bed within the site is composed primarily of continuous, smooth bed-
rock for the full width of the channel.   
 
Occasional boulders and small areas of cobble and gravel are interspersed 
throughout the channel.  Fine-grained sediment deposits up to 12 inches deep are 
evident along the shoreline in the upstream reaches the stream, near the North 
Blossom Road bridge.  All but the largest boulders are transient and are moved 
downstream during high-flow events.   
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Photo 4.2.26-1 Wide, shallow bedrock channel, looking toward the LDB 
 
A riffle-run feature begins at a waterfall located upstream east of the North Blos-
som Road bridge.  The riffle is approximately 100 feet long and is followed by a 
much longer run extending downstream to the Transit Road bridge.  Pools were 
not observed and may not occur due to the bedrock channel formation.  The site is 
a popular fishing area for steelhead from October through May each year. 
 
Shoreline 
The shoreline along the right descending bank (RDB) is a narrow, well-vegetated 
area approximately 25 to 40 feet wide.  This area is above the mean water level of 
the stream channel and extends up the toe of the stream bank.  The vegetation is a 
combination of grasses and forbs, with some emergent herbaceous species in shal-
low shoreline depressions or scour holes behind larger boulders.  Well-established 
tree and shrub species include crack willow (Salix fragilis), American sycamore 
(Platanus occidentalis), sandbar willow (S. exigua) saplings, and red osier dog-
wood (Cornus sericea) shrubs.  Herbaceous species established along the shore-
line include reed canarygrass (Phalaris arundacea), purple loosestrife (Lythrum 
salicaria), soft-stem bulrush (Scirpus tabernaemontani), beggar ticks (Bidens 
frondosa), boneset (Eupatorium perfoliatum), and Joe-Pye weed (Eupatorium 
maculatum).  
 
Stream Bank 
Discussion of the stream bank on this site is limited to the right descending bank 
(RDB).  The RDB is armored with a combination of concrete, old appliances, 
stone aggregate material, and large woody debris.  The banks are composed of a 
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combination of native soil, concrete, stone aggregate, and riprap.  The stream 
bank is vegetated with a mixture of eastern cottonwood (Populus deltoides), crack 
willow, box elder (Acer negundo), common buckthorn (Rhamnus cathartica), 
bush honeysuckle (Lonicera morrowii), common mugwort (Artemisia vulgaris), 
and green ash (Fraxinus pennsylvanica). 
 
The stream bank exhibits moderate scour and sloughing.  Tree root systems are 
exposed along the bank approximately 275 feet upstream from Transit Road.  
Erosion and undercutting of trees is caused by scouring from high-flow conditions 
and ice flows in the winter and spring.   
 

Photo 4.2.26-2 Active undercutting along the RDB 
 
The RDB is consistently 7 to 9 feet high and is armored with riprap material.  
Small pits in the stream bank and along the toe of the stream bank have been cre-
ated by hydraulic scouring during periods of high flow and ice scour.  
 
Inland and Upland 
There is a vegetated buffer that is approximately 25 feet wide along the RDB be-
tween the top of the stream bank and a cultivated field.  This area includes a nar-
row vegetated area approximately 15 feet wide composed of shrubs and grasses 
with only a few mature trees near the top of stream bank near the Transit Road 
bridge in the downstream portion of the site.  A farm vehicle access road ap-
proximately 10 feet wide adjacent to the cultivated field extends from Blossom 
Road to Transit Road.  Tree and shrub species present from the top of the bank to 
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the cultivated fields include eastern cottonwood, box elder, green ash, common 
buckthorn, and bush honeysuckle. 
 

Photo 4.2.26-3 Unstable stream bank and narrow riparian buffer along the 
RDB 

 
This is an active row crop production area (typically corn and pumpkins) ap-
proximately 20 acres in size.  It is an active floodplain during high flows, espe-
cially during ice jam conditions originating at the Transit Road bridge.  Despite 
seasonal flooding, the alluvial soils are deep, fertile, and highly productive for 
agricultural crops and pasture.   
 
4.2.26.2 Restoration Opportunities and Actions 
The existing composition, structure, and uses of the Bippert Farms site offer a 
number of habitat restoration opportunities that would support the improvement 
of water quality and increase fish and wildlife habitat structure and function.   
 
Stabilization of the shoreline and stream bank along the RDB followed by an ac-
tive planting plan would facilitate the regeneration of native riparian species, 
which would lead to the enhancement of plant community diversity and habitat 
value.  An expansion of the existing riparian vegetated buffer would stabilize 
stream bank and shoreline soils, thereby reducing flood and ice-scour impacts.  
Implementation of habitat restoration features would contribute to the BUI delist-
ing process (see Table 4.2.26-1 and Figure 4.2.26-2).  
 
In-channel and Nearshore 
Single-stone bendway weirs could be used along the RDB beginning approxi-
mately 800 feet downstream of the Blossom Road bridge as redirective features to 
reduce the impact of ice and velocity scour by diverting the highest velocity flows 
towards the center of the channel.  The design and orientation of hydraulic cover 
stones, locked logs, and pinned rootwads could enhance fish habitat by increasing 
in-channel structure and complexity.  These features would improve habitat for 
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benthic organisms and fish by providing in-stream cover and oxygenation during 
low-flow conditions. 
 
Shoreline 
Stabilization of the existing “hydraulic roughness” in the shoreline area along the 
RDB would result in periodic sediment and gravel deposition during flood events, 
thereby facilitating an expansion of shoreline habitat and the recruitment of an 
emergent community. 
 
Stream Bank 
The stream bank could be stabilized by bioengineering methods and could pro-
vide an opportunity for reshaping and adding soil amendments to facilitate native 
species regeneration.  An enhanced assembly of native species would provide 
greater soil stability, resilience to ice scour, and riparian habitat.    
 
Inland and Upland 
The fertile cropland area provides a great opportunity for expansion of the ripar-
ian habitat in an otherwise developed corridor.  The design and implementation of 
a planting plan to establish a wider riparian buffer from the top of the bank to a 
point approximately 100 feet inland or a larger floodplain forest with an upland 
forest planted in hardwoods across this portion of the site would provide riparian 
habitat structure and function for a number of wildlife species. 
 
4.2.26.3 Considerations and Potential Constraints for Restoration 
 
Existing Site Use and Site Considerations 
The site is privately owned and currently in cultivation.  Detailed discussions 
would need to be conducted with the landowner regarding the idea of habitat res-
toration implementation and acceptable locations across their property.  The site 
must be evaluated for buried utilities before any site grading and/or excavation 
work is performed. 
 
Restoration design and planting plans would require the development of a strategy 
to address damage to vegetation caused by white-tailed deer (Odocoileus virgin-
ianus) and beavers (Castor canadensis), as there was ample evidence of stress to 
vegetation across the site by these species.  
 
The composition of the debris in and along the stream bank would need to be 
identified in order to determine whether the material can be left on-site, or, if the 
material needs to be removed from the site, how to appropriately dispose of it. 
 
Project sponsors should work with the owners of agricultural lands and local, 
state, and federal agricultural agencies to investigate how their programs (e.g., the 
USDA’s Conservation Reserve Program) could benefit the farmers and the envi-
ronment while simultaneously implementing habitat restoration and facilitating 
the viability of the farm businesses. 
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Pre-Construction Work 
As indicated above, design of restoration features for the site would require addi-
tional analyses in order to more accurately define the sizes, total areas, and loca-
tions for the features.  Additional analyses would be required to quantify erosion 
and scour in order to determine what, if any, shoreline stabilization/resistive fea-
tures are necessary.  The resulting quantitative data would allow for the develop-
ment of site-specific quantitative success criteria against which the success of 
each project stabilization feature can be judged.  
 
Permitting agencies will want to review the results of the detailed evaluations to 
ensure that the appropriate analyses have been completed.  For example, regula-
tors may require that project sponsors use hydrologic models to ensure that flood-
ing or bank erosion problems would not occur upstream or downstream of the site 
if in-water structures were constructed.    
 
Invasive Plant Communities 
All restoration methods and techniques should be integrated with a site-wide 
ISCMP.  Invasive species control measures could be implemented to address the 
ecological impacts and physical constraints invasive plant communities present to 
restoration planning and design.  A multi-season effort is recommended to estab-
lish a control and management regime that would prepare the site for regeneration 
of native plant communities.  Site preparation activities and sequencing of con-
struction tasks on sites with invasive species communities requires the integration 
of control and management methods and re-vegetation plans.  Chemical and me-
chanical control methods should focus on these areas prior to constructing the re-
mainder of the habitat restoration design (e.g., native plantings).  If chemicals are 
selected to control and manage invasive species, all materials and methods used 
must be in accordance with federal and state regulations, particularly with respect 
to avoiding harm to aquatic organisms and habitat.  State-of-the-art control proto-
cols should be used when planning and implementing the ISCMP.  Sequencing of 
activities would need to consider effective management scenarios while also pro-
tecting other elements of the restoration project. 
 
Stormwater Outfalls, CSOs and SSOs 
One or more stormwater outfalls are in the vicinity of this site.  See Figure 4.2.26-
2 for the locations of stormwater outfalls near the Project site.  Due to the scale of 
the figure, other stormwater outfalls near the site may not appear on the figure.  
Detailed information on the locations of stormwater outfalls in the Project area is 
available from the Western New York Stormwater Coalition and its Outfall Map-
per Web application (http://www2.erie.gov/environment/index.php?q=western-
new –york-stormwatercoalition).  Potential Project sponsors should contact the 
Buffalo Sewer Authority and/or NYSDEC to obtain location information for 
CSOs and SSOs. 
 

http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�
http://www2.erie.gov/environment/index.php?q=western-new%20–york-stormwatercoalition�


 
 

4 Proposed Ecological Restoration Projects 
 

 
02:002987_IE09_02-B3185 4-345 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Table 4.2.26-1 Summary of Restoration Opportunities at the Bippert Farms Site, Elma, 
New York 

Focus Area Restoration Opportunities Restoration Features and Methods 
In-channel and Near-
shore 

In-channel habitat structure 
and complexity 
 
Preserve natural channel 
geomorphology 

Redirective features – bendway weirs, 
locked logs, rootwads 
 
Integrated resistive and redirective hy-
draulic features with stream bank soil 
bioengineering 

Shoreline Shoreline stabilization 
 
Sedimentation and erosion 
control 
 
Aquatic habitat diversity 

Longitudinal toe protection 
 
Plantings of native wetland species in 
combination with log or stone toe revet-
ments and other stabilizing features for 
shoreline soil stabilization and sediment 
retention over time 
 
Seeding and planting of emergent aquatic 
macrophytes for shoreline community 
diversity 

Stream Bank  Bank stabilization 
 
Sediment and erosion con-
trol 
 
Increasing riparian structure 
and diversity to enhance 
habitat value and soil stabil-
ity 

Bioengineering for soil stabilization and 
retention 
 
Bank reshaping 
 
Geotextile erosion control with native 
riparian plantings – herbaceous, shrub, 
and tree layers 

Inland and Upland Increase native species rich-
ness 
 
Increase habitat connectivity 
and habitat structure and 
complexity   

Plantings of diverse, multi-layered native 
species to enhance tree, shrub, and herba-
ceous riparian buffer communities 
 
Regeneration of the floodplain forest on a 
larger portion of the site 

 
 
4.2.26.4 Costs 
Preliminary cost estimates were developed based on (a) the physical and biologi-
cal impairments identified during the field assessment and (b) approximations 
made regarding the type and amount of restoration features, materials, and labor 
needed to design and implement habitat restoration in the potential restoration ar-
eas shown on Figure 4.2.26-2.   
 
These preliminary cost estimates were based on assumptions made regarding the 
following: 
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■ Mobilization and demobilization,  
 
■ Access to and preparation of a staging area,  
 
■ Development of access and haul roads,  
 
■ Pre-construction site preparation (including the clearing of trees) and final 

grading after the completion of restoration work,  
 
■ A topographic survey, and  
 
■ Site construction management.  
 
To support the development of a cost estimate, it was assumed that the following 
restoration features would be needed: 
 
■ Stone-pinned rootwads, 
■ Single-stone bendway weirs, 
■ Tiebacks for bendway weirs, 
■ Stone toe protection, and 
■ Seeding.  
 
The preliminary estimate of the cost to complete the restoration work is approxi-
mately $503,000.  Site-specific detailed planning and analysis would be required 
to finalize the design restoration features and refine the cost estimate, which could 
differ from the restoration features and cost estimate presented here.   
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs. 
 
4.2.26.5 Potential Permitting Requirements 
Based upon the restoration concepts provided, the applicable permits required for 
habitat restoration construction include permit numbers 1, 2, 3, 6, and 7, as pro-
vided in Table 5-1 in Section 5.5.  Project sponsors are advised that there could be 
additional permit requirements and are urged to discuss other potential require-
ments with local, state, and federal agencies. 



Figure 4.2.26-2
Potential Restoration Areas 
Bippert Farms
Elma, New York

(All Areas Approximate) 

Parcel Federal Navigation Channel, Approximate Location Remedial Design Dredging Footprint, Approximate Location

Inland and UplandShorelineIn-channel and Nearshore Stream Bank
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4.3 Prioritizing the Selected Habitat Restoration Projects 
The sites selected for development of ecological restoration projects exhibit sig-
nificant, urgent problems that warrant consideration for action in the near future.  
Field observations conducted prior to 2010 and then later during ERMP field as-
sessments have confirmed the occurrence of extensive stream bank instability, 
which has resulted in substantial loss of stream bank and riparian vegetation 
throughout the ERMP focus area.  For example, after two combined flood stage 
and ice out events in early and late February 2011, field observations at some sites 
suggest that significant stream bank and floodplain soil losses have occurred since 
the ERMP field assessments were completed in the fall of 2010.  Additionally, 
based on qualitative observations in March of 2011, Seneca Bluffs, Cazenovia 
Park, and Stiglmeier Park exhibited stream bank losses of approximately 3 to 5 
feet from early November 2010 to March 2011 across hundreds of linear feet of 
stream bank (cumulatively).  Land is being lost and the river/creek channels are 
becoming wider due to undercutting and subsequent collapse of soil and vegeta-
tion into the river/stream channel.  Review of aerial imagery suggests that soil 
loss (and therefore riparian loss) on these sites has been accelerating.   
 

 
Photo 4.3-1 Cazenovia Park site continual bank failure, observed on Feb-

ruary 21, 2011 
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Photo 4.3-2 Cazenovia Park LDB undercutting and failure at Golf Course, 
observed on April 3, 2011 

 
The sites that exhibit the most extensive, severe, and active habitat degradation 
are recommended for the most immediate habitat restoration activities.   
 
Priority Habitat Restoration Sites Upstream of the AOC 
The following seven sites are substantially contributing to the degradation of the 
Buffalo River and portions of the lower Buffalo River watershed, especially with 
respect to degrading downstream water quality, increasing sedimentation rates, 
degrading benthic and other in-stream habitats, and outright habitat loss.  These 
sites have been placed in a priority group for habitat restoration planning and im-
plementation due to:  severity and extent of stream bank instability; mass wasting 
and erosion of stream banks and consequential total area of land; increased sedi-
ment loading rates; loss of riparian vegetation; reduction in floodplain function; 
channel instability; and extensive establishment of monocultures of invasive plant 
communities, further destabilizing stream banks and site soil profiles, and reduc-
ing habitat functions and values. 
 
The following habitat restoration project sites are considered to be high priorities 
given the conditions summarized above and the consequential impacts those con-
ditions have on the lower Buffalo River watershed.    
 
■ West Seneca Development Center; 
■ Seneca Bluffs; 
■ West Seneca, Behind Compost Facility; 
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■ Erie County Cayuga Creek Overflow; 
■ Stiglmeier Park; 
■ LA-7 Wetland Cheektowaga; and 
■ Thruway to Railway. 
 
Projects within the AOC 
Four project sites proposed for restoration in this ERMP are within the AOC, in-
cluding Blue Tower Turning Basin, Concrete Central Peninsula, Smith Street 
Park, and Katherine Street Peninsula Shoreline adjacent to Smith Street Park.  
These ERMP sites are located along the industrial shipping channel adjacent to a 
combination of remediated sites, rail corridors, remnant commercial structures, 
and highly modified stream banks.  Although restoration opportunities are limited 
in these areas, significant nearshore and stream bank habitat recovery is possible.  
Constructed aquatic habitat features complemented by stream bank and riparian 
corridor habitat would provide important improvement of fishery and terrestrial 
habitat in one of the most degraded and habitat-impoverished segments of the wa-
tershed.   
 

Photo 4.3-3 Remedial dredging along Smith Street Park shoreline 
 
These four sites are also near the federal navigation channel limits and the vicinity 
of the Buffalo River Habitat Restoration Project.  The work planned under this 
GLLA project includes removal of contaminated sediment by dredging followed 
by restoration of natural habitat and structural features to support regeneration of 
native plant communities.  Dredging of the navigation channel will begin in 2011 
with stream bank stabilization and restoration activities to follow.   
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Due to the remedial dredging schedule, it is recommended that timing of site res-
toration design and implementation for the aforementioned sites be initiated after 
the scope and scale of the GLLA remedial activity has been determined.  
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5 Restoration Implementation 

5.1 Phasing of Restoration  
All sites within the study area exhibit multiple impairments to the natural recov-
ery of water and riparian resources.  Despite the removal of stressors associated 
with industrial land use, many sites will be unable to recover ecologically without 
intervention due to the severity and extent of disturbance modification to natural 
resources.  The presence of native vegetation, aquatic habitats, resilience to stress, 
and connectivity of riparian habitats have been altered or completely degraded by: 
 
■ Channel dredging; 
■ Alteration of natural channel form; 
■ Stream bank shaping and armoring; 
■ Creation of urban land or infrastructure in riparian areas; and 
■ Filling floodplains and wetlands.  
 
Without the development and implementation of habitat restoration design, meas-
ureable resource recovery by natural succession is unlikely on many of the se-
lected sites in the foreseeable future.  The fundamental biological processes re-
sponsible for historic conditions, such as native vegetation layers, available seed-
bank, and riparian habitat connectivity, have been significantly altered, in some 
cases irrevocably.  The dominance of invasive plant communities and degraded 
urban soils combine to inhibit the natural, successional recruitment and coloniza-
tion of native plants.   
 
There are two levels of phasing habitat restoration projects.  The first involves 
determining which of several projects should be implemented first.  A brief dis-
cussion on prioritization of the projects proposed in this ERMP can be found in 
Section 4.3.  The second phasing level involves with the sequence of actions for 
any particular restoration design.   
 
A critical element of restoration construction involves the sequencing of the in-
stallment of various restoration features.  Although such sequencing is site- and 
project-specific, general recommendations can be made based on information 
gained from the field assessments. 
 
Two restoration actions that should be addressed early in project implementation 
are control of invasive species and stabilization of the channel and/or stream 
bank.  Invasive plant communities represent the most significant ecological 
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stressor that is directly linked to stream bank and riparian upland soil instability, 
sediment loading, and natural recovery of native vegetation layers.   
 
In addition to control and management of invasive species, any measures to re-
shape or stabilize the stream bank, including re-establishing a riparian plant com-
munity should be implemented early on in a multi-year project.  Seasonal condi-
tions associated with invasive plant control measures and the duration of the 
growing season in western New York warrant strategic implementation of habitat 
restoration design.  It is critical to develop and initiate an invasive plant treatment 
and restoration planting plan that incorporates multiple growing seasons to ac-
commodate initial site work, treatments, and re-vegetation.  The site should be 
monitored and measures taken as needed to adapt to changes in site conditions.  
 
5.2 Monitoring and Maintenance 
 
Monitoring 
The ERMP is a plan to improve the ecological integrity and health of the lower 
Buffalo River watershed and to support the delisting of the Buffalo River AOC.  
A monitoring program would need to assess conditions on the watershed or macro 
scale and the individual project or micro scale.  Performance-based monitoring 
protocols should be meaningful relative to the determination of success but that 
are also relatively uncomplicated and inexpensive to complete). 
 
Restoration of stream channel, riparian habitat, and associated terrestrial resources 
in the lower Buffalo River watershed would require the development of perform-
ance monitoring program to assess physical, biological, and/or hydraulic changes 
between pre-restoration and post-restoration conditions.  Development of moni-
toring programs for restoration projects would require coordination with regional 
stakeholders, including environmental agencies.  The following discussion pre-
sents potential monitoring program elements.  It is important that project sponsors 
incorporate monitoring concepts or even a detailed monitoring plan into their 
habitat restoration grant applications.  The degree of detail and exact requirements 
may vary by funding organization requirements. 
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Photo 5.2-1 Baseline data collection on fishery and riparian resources in 
the upper watershed of the Lake Erie drainage basin 

 
A monitoring program would provide critical information to enable project spon-
sors to assess restoration success and to determine what efforts may be needed 
achieve specific habitat restoration goals.  In general, monitoring approaches are 
to measure and record changes in various structural characteristics and functional 
processes within a given habitat type over time.  Sometimes this is conducted in 
conjunction with monitoring of and comparison with a nearby undisturbed (or 
high-quality) reference site.  In the absence of such a reference site, monitoring 
could be done using “before and after” types of comparisons.  Typically, commu-
nity and population goals are established prior to implementation and used as met-
rics for determining the relative success of restoration efforts.  Typical metrics 
include measurements or observations of vegetation and and/or wildlife, but may 
include a variety of physical or other characteristics (e.g., channel width to depth 
ratio, changes in water quality parameters).   
 
Specific functional assessment protocols may be used to establish baseline condi-
tions and measure post-restoration changes.  Examples of such protocols are the 
Qualitative Habitat Evaluation Index, Stream Assessment Protocol, and the Rapid 
Bioassessment Protocol for Use in Streams and Wadeable Rivers (to list a few) 
(Guilfoyle and Fischer 2006, Barbour et. al 1999, Society for Ecological Restora-
tion 2004). 
 



 
 

5 Restoration Implementation 
 

 
02:002987_IE09_02-B3185 5-4 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

Macro Level Monitoring Across the ERMP Focus Area and Lower 
Buffalo River Watershed 
This level would involve an overall monitoring framework that would include the 
entire ERMP Focus Area (and maybe beyond).  Performance monitoring at this 
scale would provide resource managers with data to measure response to restora-
tion projects at the watershed level. This “higher level” system could be used to: 
 
■ Track implementation of all habitat restoration projects within the Focus Area 

(and perhaps within the entire lower Buffalo River watershed). 
 

■ Develop Focus Area-wide performance/monitoring metrics.  For example: 
number of projects constructed, percentage of stream bank stabilized and re-
stored, number of acres where invasive species control and management has 
been implemented, etc. 
 

■ Monitor and quantify overall lower watershed changes or gains experienced as 
a result of implementation of an increasing number of restoration projects.  
Measure changes related to BUIs, water quality, changes in availability of 
aquatic and emergent habitat (in-channel/nearshore and shoreline), and overall 
biological community responses (changes in benthos and fish communities). 
 

■ Macro-level observations on successes, failures, and methods of adaptive 
management. 

 
In brief, the monitoring program would help to evaluate the effectiveness and rate 
progress of the ERMP and Buffalo River AOC RAP efforts, and support macro 
level tracking of the monitoring and maintenance of specific projects. 
 
Micro Level Monitoring of Site-Specific Projects 
This level involves tracking the changes observed as the result of habitat restora-
tion projects at the individual project scale.  It requires development of site-
specific performance/monitoring metrics, which are likely to vary from project to 
project based upon the goals and objectives of each. 
 
Each project site would require a monitoring protocol that is reflective of site-
specific conditions and proposed aquatic and terrestrial restoration features.  Per-
formance measures would be identified that allow project managers to measure 
the degree of success in restoring structure that is designed to support hydraulic 
form and function.  Physical and biological variables would be measured to assess 
the functional uplift (i.e., restoration success) generated by the combination of 
structural features and vegetative community establishment. Variables to measure 
include:   
 
■ Structural integrity; 

 
■ Sediment transport and capture; 
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■ Soil and stream bank stability; 
 

■ Plant community establishment; and 
 
■ Wildlife usage, available forage and cover, travel and migration within the 

riparian corridor. 
 

Photo 5.2-2 Data collection of hydraulic sheer stress, stream bank stabil-
ity and fishery baseline conditions for monitoring 

 
A variety of tested approaches for developing and implementing monitoring plans 
are described in the literature.  Specificity of project goals and objectives would 
support the selection of the most appropriate assessment tools.  Guilfoyle and 
Fischer (2006) provide guidelines for developing monitoring programs for assess-
ing riparian restoration.  Although the methods were developed for arid and semi-
arid regions, they provide a straightforward example of the general components of 
monitoring plan development and implementation.  Using their approach as an 
example, the primary components of restoration and monitoring plans would in-
clude: 
■ Establishing clearly defined restoration goals and objectives; 

 
■ Developing a monitoring protocol: 

– Detail of overall approach, 
– Conduct baseline surveys, 
– Develop list of metrics (physical, chemical, biological – vertebrates, inver-

tebrates, fish, plant communities) and then consider best approaches, 
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methods, and techniques for measuring, and related time, frequency, ef-
fort, and expense requirements; 

 
■ Implementing a monitoring design 

– Detail and quantify sampling design specific to the restoration location, 
for example (for vegetation data collection) number of plots, the layout of 
sampling plots across the site, sampling protocol, sample size, etc.; 

 
■ Analyzing and interpret results from monitoring; and 

 
■ Assessing the degree of success. 
 
Monitoring plans should indicate what maintenance activities may be needed and 
require documentation of the activities completed. The plans should identify the 
means to ensure that proper maintenance is funded and performed over a stated 
time period.  An adaptive management methodology can be applied to project-
specific monitoring plans.  Adaptive management would provide project manag-
ers the flexibility to react to change or uncertainty in the implementation of final 
restoration design (or after restoration has been completed), and take corrective 
action as needed.   
 
Monitoring should continue until there is reasonable proof that a project is exhib-
iting the processes and functions of the desired conditions, as established by the 
goals and objectives, and that there is evidence that only maintenance activities 
would be required in the future.  
 
Maintenance 
The ecological restoration plans proposed in this document would be imple-
mented in very dynamic environments.  Variables such as stream flow volumes 
and velocities, the impacts of ice formation and movement, changes in vegetation 
over time from stage of maturity to weather and other stresses would cause 
changes over time.  Absent unforeseen impacts such as extreme weather or fires, 
well planned and implemented restoration projects should be resilient to the nor-
mal year to year forces and stresses.  In practice, however, projects need to be pe-
riodically inspected for problems.  Some measures may need periodic attention 
until they become fully established, such as controlling re-establishment of inva-
sive species.  Other problems could occur more at random and warrant periodic 
inspections to ensure no repairs are needed.  Detailed project implementation 
plans should have maintenance plans to ensure the long-term integrity of all pro-
ject components. 
 
The long-term cost to maintain the restoration project(s) could be significant.  
Project sponsors will need to include long-term cost estimates at the start of the 
planning process based on the experiences of agencies and organizations in the 
region.  Those agencies and organizations, including the USACE, Buffalo 
Niagara RiverKeeper, and NYSDEC, can assist project sponsors in estimating 
long-term maintenance costs.  Some restoration measures would be subjected to 



 
 

5 Restoration Implementation 
 

 
02:002987_IE09_02-B3185 5-7 
R_Buffalo River ERMP 07-05-11.doc-7/7/2011 

forces that could damage or reduce the habitat value of a site to the point where 
the restored habitat could be destabilized and permanently damaged.  The long-
term cost could be significant, but an estimate can be developed as project 
sponsors decide to go forward with a restoration project on a given site, based on 
the experiences of agencies and organizations in the region.   
 
5.3 Potential Threats or Issues  
Both physical and institutional factors could slow the pace of ecological restora-
tion or threaten the biological integrity of projects after implementation.  Physical 
factors include extreme weather and stream flow events, including damages from 
ice jams and flows.  Vegetative components of restoration projects are particularly 
vulnerable in the first few years after establishment.  Until plants (especially the 
root systems) mature and become well established they are more easily damaged 
by high stream flows, ice flows, and drought.  Properly designed and installed 
structural practices, such as rock vanes, hydraulic cover stones, and toe of stream 
bank protection should withstand all but the most extreme events.  Nonetheless, 
there are risks that such events could occur. 
 

Photo 5.3-1 Cazenovia Creek ice jam near confluence with Buffalo River 
 
Biological threats, especially from invasive plant species, will be a continuing 
concern for the health of the Buffalo River, its tributaries, and riparian areas 
throughout the project area.  The proposed projects, if implemented and properly 
managed, would do a great deal to reduce the impacts of invasive species in the 
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ERMP area.  Even so, invasive plants are likely to propagate and gain ground be-
yond the project areas without concerted efforts to limit their spread. 
 

Photo 5.3-2 Japanese knotweed understory monoculture in riparian 
floodplain with imminent stream bank tree failure on Cayuga 
Creek 

 
These factors influence the design and construction phase (design, selection, and 
physical siting of restoration features), and the post construction phase.  As dis-
cussed above, projects would need to be monitored after implementation to assess 
the effectiveness of the project in bringing about the intended ecological benefits.  
The effects of the river/creek system on specific restoration features would also be 
monitored. 
 
Threats to in-stream restoration could come from extreme water and ice flow 
events, but the majority of factors that could negatively affect ecological restora-
tion are related to management of the water and the watershed, including the 
kinds of infrastructure present. 
 
Recent water quality studies indicate that ammonia, dissolved oxygen, water tem-
perature, and iron are water quality parameters of concern in the Buffalo River 
AOC.  Sources and factors currently contributing to water quality problems in the 
AOC include: 
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■ CSOs and SSOs; 
■ Urban runoff; 
■ Storm sewers; 
■ Industrial discharges; 
■ Hazardous waste sites; 
■ Sediment and other pollutants from the upper watershed; 
■ Habitat modification, including land development in and near the riparian 

zone; and 
■ Hydrologic modification.   

 

Photo 5.3-3 Cayuga Creek stream bank failure and sediment loading 
 
None of the factors above are easy or quick to address.  Reducing infrastruc-
ture-related threats will take years due to the extent of the infrastructure and 
the cost of improvements.  Reducing urban runoff impacts will also take a 
long time.  The threats from hazardous waste have been significantly reduced 
in the recent past, but continued attention needs to be given to this factor.  
Managing the risks to ecological restoration from land management and land 
uses is complex and requires community decisions on how to plan and control 
certain land uses in areas that have the greatest impacts on stream ecosystems. 
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5.4 Permitting Requirements 
Ecological restoration projects that impact the natural resources of an area may be 
subject to regulatory requirements of various governmental agencies.  Each gov-
ernmental agency has a standardize procedure in determining whether a project 
requires one or more permits.  These procedures may include submitting an appli-
cation form, supporting documentation with project design, and any supplemental 
information required by the agency (see Table 5-1).  
 
To avoid delays in the planning, design, and implementation of the project, an ap-
plicant should first contact/meet the appropriate agency staff to obtain advice on 
completing the required forms and on any other requirements.  This meeting 
would allow for the clarification of requirements and a discussion of the prelimi-
nary plan/design and possible alternatives that would be agreeable to the agency.    
 

Table 5-1 Potential Permit Requirements for Ecological Restoration Projects 
Potential 

Requirements Jurisdictional Activities Comments/Contacts 
1.USACE 
CWA Section 
404 
Nationwide 
Permit 13, 27– 
Joint applica-
tion for Permit 

13. Bank Stabilization. Bank stabilization 
activities below mean high water neces-
sary for erosion prevention, 
27. Aquatic Habitat Restoration, Estab-
lishment, and Enhancement Activities. 
Activities below mean high waters of the 
United States associated with the restora-
tion, enhancement, and establishment of 
non-tidal wetlands and riparian areas and 
the restoration and enhancement of non-
tidal streams and other non-tidal open 
waters, provided those activities result in 
net increases in aquatic resource func-
tions and services. 
  

The permittee must submit a joint ap-
plication, a pre-construction notifica-
tion, wetland delineation report (if ap-
plicable), project plans with location 
map and photos to the district engineer 
prior to commencing the activity if the 
bank stabilization activity: (1) involves 
discharges into special aquatic sites; (2) 
is in excess of 500 feet in length; or (3) 
will involve the discharge of greater 
than an average of one cubic yard per 
running foot along the bank below the 
plane of the ordinary high water mark. 
(Sections 10 and 404) 
http://www.lrb.usace.army.mil/regulator
y/nwp/ 
NYNWP2007/NY%20NWP13.doc 
716-879-4330 

2. 401Water 
Quality Certifi-
cation  

Water Quality Certification is required 
for: bank stabilization greater than 200 
feet, work in coastal erosion hazard ar-
eas, conversion of one wetland type to 
another, projects larger than 1 acre where 
for example, a permit is required from 
the USACE under Section 404 of the 
Clean Water Act. 

Joint application submitted to NYSDEC 
– 270 Michigan Ave Buffalo, NY  716-
851-7165 
 

http://www.lrb.usace.army.mil/regulatory/nwp/�
http://www.lrb.usace.army.mil/regulatory/nwp/�
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Table 5-1 Potential Permit Requirements for Ecological Restoration Projects 
Potential 

Requirements Jurisdictional Activities Comments/Contacts 
3. NYS Protec-
tion of Waters 
Permit  
6NYCRR Part 
608 Article 15 

Disturbance of the bed or banks of a 
PROTECTED STREAM or other 
watercourse; 
Construction, Reconstruction or Repair 
of dams and other impoundment struc-
tures; 
Excavation or placement of fill in 
NAVIGABLEWATERS and their adja-
cent and contiguous wetlands. 

Joint application submitted to NYSDEC 
– 270 Michigan Ave Buffalo, NY  716-
851-7165 
http://www.dec.ny.gov/permits/6340.ht
ml  

4. NYS Fresh-
water Wetlands 
Permit 
6NYCRR Part 
663 Article 24 

Disturbance to a state regulated wetland 
and the 100 foot adjacent area. Some ac-
tivities requiring a permit include: 

Construction of buildings, roadways, sep-
tic systems, bulkheads, dikes, or dams;  

Placement of fill, excavation, or grading; 

Modification, expansion, or extensive 
restoration of existing structures; 

Drainage, except for agriculture; 

Application of pesticides in wetlands. 

Joint application submitted to NYSDEC 
– 270 Michigan Ave Buffalo, NY  716-
851-7165 
www.dec.ny.us/permits/6277.html  

5. Floodplain 
Management 
Permit 
6NYCRR Part 
500 

All communities that participate in the 
National Flood Insurance Program have a 
local law or ordinance that regulates de-
velopment within mapped floodplains. 
However, anybody who wishes to de-
velop any area within a floodplain should 
consult with their local floodplain man-
ager, often a building inspector or zoning 
officer, for specific requirements. 

Floodplain construction requirements: 
http://www.dec.ny.gov/lands/40576.htm
l  

6. SPDES 
General Permit 
for Stormwater 
Discharges 
from Construc-
tion Activity 
6NYCRR Part 
750 Article 17 

Construction activities involving soil dis-
turbances of one (1) or more acres 
 

Develop a Stormwater Pollution Pre-
vention Plan (SWPPP) and Notice of 
Intent to: NOTICE OF INTENT 
NYS DEC, Bureau of Water Permits 
625 Broadway, 4th Floor 
Albany, New York 12233-3505  
http://www.dec.ny.gov/chemical/43133.
html  

7. Solid Waste 
Disposal 
6NYCRR Part 
360 

Waste such as tires, scrap metal, paint, 
furniture, garbage, appliances, vehicles, 
construction and demolition debris in-
tended to be removed from the site may 
require disposal at an approved facility.  

Contact NYS DEC – Buffalo office  
716-851-7220 

8. Local Build-
ing Permit 

Potential for Building Permit, Site De-
velopment Permit, Site Plan Approval 

Contact local Town Building Inspector 

 

http://www.dec.ny.gov/permits/6340.html�
http://www.dec.ny.gov/permits/6340.html�
http://www.dec.ny.us/permits/6277.html�
http://www.dec.ny.gov/lands/40576.html�
http://www.dec.ny.gov/lands/40576.html�
http://www.dec.ny.gov/chemical/43133.html�
http://www.dec.ny.gov/chemical/43133.html�
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5.5 Potential Funding and Technical Assistance Sources 
for Stream Habitat Restoration and Improvement 
Projects 

This subsection provides a brief overview of some potential sources of funds to 
implement recommended actions.  It is not an exhaustive list and project sponsors 
may need to research other potential funding sources. 
 
Regardless of the funding source, any application for funding should make refer-
ence to this ERMP to show how the project supports the overall goals established 
for the Buffalo River.  Applications for projects that would contribute to meeting 
the goals of established plans such as this could have advantages in the funding 
process over those that are not included in such plans.  
 
Great Lakes Restoration Initiative 
To accelerate the restoration of the Great Lakes, in 2010 Congress authorized a 
$475 million inter-agency initiative to address issues that affect the Great Lakes, 
such as invasive species, non-point source pollution, and toxics and contaminated 
sediment.  The most recent Request for Applications made up to $40 million 
available for restoration projects in four focus areas: 
 
■ Toxic Substances and Areas of Concern; 
 
■ Invasive Species; 
 
■ Nearshore Health and Nonpoint Source Pollution; and 
 
■ Accountability, Monitoring, Evaluation, Communication, and Partnerships. 
 
The EPA will be the lead for the program but will be assisted by 15 other federal 
agencies.  
http://epa.gov/greatlakes/fund/glf.html 
 
Aquatic Ecosystem Restoration Section 206, USACE 
Under Section 206 (WRDA), the USACE is authorized to study, design, construct 
projects to restore or protect the aquatic ecosystem for the purpose of improving 
environmental quality when in the public interest, when the project is cost effec-
tive, and when the project does not involve more than $5,000,000 in federal con-
tribution. 
http://www.lrb.usace.army.mil/ 
http://www.nae.usace.army.mil/pservices/206.htm 
 
Stream Bank and Shoreline Restoration Section 14, USACE 
Section 14 of the 1946 Flood Control Act, as amended, authorizes the USACE to 
develop and construct stream bank and shoreline protection projects to protect 
endangered highways, highway bridge approaches, and public works facilities 
(e.g., water and sewer lines, churches, public and private nonprofit public facili-
ties).  Each project is limited to a federal cost of $1,500,000, and must be eco-

http://epa.gov/greatlakes/fund/glf.html�
http://www.lrb.usace.army.mil/�
http://www.nae.usace.army.mil/pservices/206.htm�
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nomically justified, environmentally sound, and feasible from an engineering 
point of view. 
http://www.nae.usace.army.mil/pservices/shore14.htm 
 
Ecosystem Restoration in Connection with Dredging, Section 204, 
USACE 
Section 204 of the Water Resources Development Act of 1992 provides the 
USACE with the authority to plan, design, and build projects to protect, restore, 
and create aquatic and ecologically related habitats in connection with dredging of 
authorized federal navigation projects.  Typically, these projects involve the bene-
ficial use of dredged material from navigation channels to improve or create wet-
lands or waterbird nesting habitats. 
http://www.nae.usace.army.mil/pservices/dredg204.htm 
 
Remedial Action Plans Section 401(a), USACE 
Section 401(a) of the Water Resources Development Act of 1990 authorizes the 
USACE to support the development and implementation of Remedial Action 
Plans (RAPs) at U.S. AOCs on the Great Lakes.  This authority enables the 
USACE to provide technical support to state and local governments.  
 
RAP support may include a variety of technical services, including: 
 
■ Physical and environmental monitoring; 
■ Remedial planning and design; 
■ Construction management;  
■ Development of geographic information systems (GIS);  
■ Computer modeling and analysis;  
■ Cost estimating; and 
■ Real estate and public outreach support.  
http://www.lrd.usace.army.mil/navigation/glnavigation/remedialsection401/ 
 
Aquatic Ecosystem Restoration Section 506, USACE 
Section 506 of the Water Resources Development Act of 1996 authorizes the 
USACE to participate in planning, engineering, design, and construction of pro-
jects to restore degraded ecosystem structure, function, and dynamic processes to 
a more natural condition.  Such projects include the removal of low-head dams as 
a way to improve water quality and fish and wildlife habitat.  Projects require 
partnering with a non-federal sponsor that may be a public agency, state or local 
government, private interest, or non-profit environmental organization. 
http://www.lre.usace.army.mil/_kd/go.cfm?destination=Page&Pge_ID=2284 
 
Environmental Restoration – Planning Services Section 1135, USACE 
Section 1135 is a continuing authority of the Water Resources Development Act 
of 1996 to modify the structures and operations of USACE projects to improve 
the quality of the environment and restore ecosystem functions impaired by pro-
jects built by the USACE or jointly by the USACE and other federal agencies, or 
at any site that has been affected by a USACE project, if such measures do not 

http://www.nae.usace.army.mil/pservices/shore14.htm�
http://www.nae.usace.army.mil/pservices/dredg204.htm�
http://www.lrd.usace.army.mil/navigation/glnavigation/remedialsection401/�
http://www.lre.usace.army.mil/_kd/go.cfm?destination=Page&Pge_ID=2284�
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conflict with authorized project purposes.  The primary goal of these projects is 
ecosystem restoration with an emphasis on projects that benefit fish and wildlife.  
http://www.nae.usace.army.mil/pservices/rest1135.htm 
 
Partners for Fish and Wildlife, USFWS 
The Partnerships for Wildlife Act authorized the establishment of the Wildlife 
Conservation and Appreciation Fund to receive appropriated funds and donations 
from the National Fish and Wildlife Foundation and other private sources.  The 
fund may be used to provide grants to states to benefit a broad array of diverse 
fish and wildlife species and to provide non-consumptive fish and wildlife recrea-
tion opportunities.  Appropriate state agencies are the only entities eligible to re-
ceive grant funds. 
http://www.fws.gov/northeast/nyfo/partners/pfwdesc.htm 
http://www.fws.gov/grants/ 
 
National Fish and Wildlife Foundation – Five-Star Restoration Grant 
Program 
Provides $10,000 to $40,000 grants on a competitive basis to support community-
based wetland, riparian, and coastal habitat restoration projects that build diverse 
partnerships and foster local natural resource stewardship through education, out-
reach, and training activities.  Project sites may be public land - parks, streams, 
school campuses - or private land, such as corporate facilities.  Because public 
participation is paramount in community-based restoration, these sites should be 
accessible to the community.  The application process is entirely online through 
the National Fish and Wildlife Foundation Web site.  Applications are generally 
open in late fall, with award notification in late spring. 
http://www.nfwf.org/AM/Template.cfm?Section=GrantPrograms 
 
The Coastal and Estuarine Land Conservation Program (CELCP), 
NOAA 
Grants are made to eligible state agencies and local governments to purchase sig-
nificant property or conservation easements from willing sellers within a state's 
coastal zone.  Preference is given to projects that protect important coastal and 
estuarine areas that have significant conservation, ecological, historical, aesthetic, 
or recreation values, or that are threatened by conversion from their natural or rec-
reational state to other uses.  The CELCP guidelines outline the criteria and proc-
ess for states to nominate land conservation projects to a national competitive 
process.  The program is coordinated at the state level through each state’s 
CELCP lead within the state’s lead coastal management agency. 
http://coastalmanagement.noaa.gov/land/ 
 
United States Environmental Protection Agency 
The Catalog of Federal Funding Sources for Watershed Protection Web site is a 
searchable database of financial assistance sources (grants, loans, cost-sharing) 
available to fund a variety of watershed protection projects. 
http://cfpub.epa.gov/fedfund/ 
 

http://www.nae.usace.army.mil/pservices/rest1135.htm�
http://www.fws.gov/northeast/nyfo/partners/pfwdesc.htm�
http://www.fws.gov/grants/�
http://www.nfwf.org/AM/Template.cfm?Section=GrantPrograms�
http://coastalmanagement.noaa.gov/land/�
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Great Lakes Protection Fund 
For projects designed to improve the ecological health of Great Lakes aquatic re-
sources by restoring the physical hydrology of the environment.  
www.glpf.org 
 
Sustain Our Great Lakes 
The Sustain Our Great Lakes program is a public–private partnership among Ar-
celorMittal, the U.S. Environmental Protection Agency, the U.S. Fish and Wild-
life Service, the U.S. Forest Service, the National Fish and Wildlife Foundation, 
and the National Oceanic and Atmospheric Administration.  The program is de-
signed to support the implementation of the GLRI, an outcomes-focused initiative 
designed to protect, maintain, and restore the chemical, biological, and physical 
integrity of the Great Lakes ecosystem. 
 
The program supports conservation work throughout the Great Lakes basin 
through a bi-national grants program administered by the National Fish and Wild-
life Foundation and funded by ArcelorMittal and the federal agency partners.  It 
provides grants to nonprofit organizations, state and local governments, tribes, 
and educational institutions working to improve watershed health in the Great 
Lakes basin.  The program supports habitat restoration, protection and enhance-
ment projects, invasive species control, water quality improvements, and water-
shed planning and management. 
http://www.sustainourgreatlakes.org/ 
 
5.6 Becoming a Project Sponsor – General 

Considerations 
 
Pre-Planning 
Before developing an application for financial assistance to implement habitat res-
toration, potential project sponsors should carefully examine the site(s) and resto-
ration measure(s) they wish to implement and determine how to best gain support 
from the appropriate units of government and from the owners of the properties 
that would be affected.  Local governments are likely to be more interested in pro-
jects that assist them in meeting other needs, such as stormwater and floodplain 
management.  While the proposed projects are not specifically designed to ad-
dress stormwater management, project sponsors should investigate the potential to 
incorporate green infrastructure measures adjacent to but outside the areas of 
habitat restoration.  Wherever possible, potential sponsors should quantify storm-
water management benefits.   
 
Projects can be implemented only on properties of willing landowners.  Individual 
landowners are more likely to support a project when they see how a project 
might benefit them, such as stopping loss of their riparian lands to stream bank 
erosion, improving the aesthetics of the site, and providing wildlife viewing op-
portunities.  Landowners should be contacted early in the process in order to ac-
commodate their needs in the restoration plan. 
 

http://www.epa.gov/glnpo/glri/index.html�
http://www.sustainourgreatlakes.org/�
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Organizational Resources 
Local governments do not typically have access to the resources required to inde-
pendently implement more than small habitat restoration projects.  Limited num-
bers of personnel and the multiple responsibilities of the personnel available make 
it difficult to apply the needed resources to the task of applying for financial assis-
tance for projects.  Project sponsors should consult with the funding agencies for 
suggested ways of meeting the requirements for applications.  Sponsors should 
also confer with non-governmental groups and other potential project sponsors to 
pool resources. 
 
Collaboration across Municipal Boundaries 
Given the scarcity of resources at the local level and the trans-boundary nature of 
water resources and habitat management needs, municipalities should consider 
collaborating with neighboring municipalities.  Sharing both funds and personnel 
would achieve common objectives.  Although such multiple municipality collabo-
ration may not have strong precedent, collaboration has the potential to made the 
unattainable possible.


