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Dear Mr, Schoenwiesner:

Please find attached five copies of our Conceptual Pre-Proposal: “Status of the Niagara River
benthic community: effects of water fluctuations, contamination, and long-term trends” that we
would like to submit to the Habitat Enhancement and Restoration Fund. We are also sending a
copy of the pdf file on the CD.
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Lyubov E. Burlakova, PhD
Research Scientist, Adjunct Associate Professor
Great Lakes Center
Classroom Building C215A
Buffalo State College
1300 Elmwood Ave. Buffalo, NY 14222
Phone: Office (716) 878-4504
Lab (716) 878-5232
Fax: (716) 878-6644
E-mail: burlakle@buffalostate.edu
Web page: http://www.buffalostate.edu/greatlakescenter/x732.xml



Conceptual Pre-Proposal

STATUS OF THE NJAGARA RIVER BENTHIC COMMUNITY: EFFECTS OF WATER FLUCTUATIONS,
CONTAMINATION, AND LONG-TERM TRENDS

PROJECT SPONSOR IDENT{FICATION

Name: Lyubov E, Burlakova, and Alexander Y. Karatayev

Affiliation: Great Lakes Center, Buffalo State College

Mailing Address: 1300 Elmwood Ave., Buffalo, New York 14222

Phone: (716) 878-4504, (716)-878-5423

Fax: {716) 878-6644

E-maill: burlakle@buffalostate.edu; karataay@buffalostate.edu

COLLABORATORS: Dimitry Gorsky, US FWS, Amherst, NY; Don W. Schloesser, USGS, Great Lakes Science
Center, Ann Arbor, MI; Buffalo-Niagara Riverkeepers, Buffalo, NY. A

PROJECT LOCATION: Niagara River (excluding the Falls).

SUMMARY

Traditional chemical water quality monitoring can be minimally informative for the overall stress of
ecosystems. Meanwhile, biological communities often reflect the overall ecological Iintegrity (i.e.,
chemical, physical, and biclogical) by assimilating stresses over time and thus providing an ecological
measure of fluctuating environmental conditions’. Biological monitoring using benthic
macroinvertebrates is one of the most reliable and cost-effective approaches for assessing ecosystem
health because benthic communities are very sensitive to environmental disturbances. Furthermore,
benthic communities include species which constitute a broad range of trophic levels and pollution
tolerances, thus providing ideal information for interpreting cumulative effects of multiple stressors™™,

The Niagara River Area of Concern (NRAOC) was established due to past commercial and industrial
activity that poliuted the basin, and the Niagara River Remedial Action Plan (NYS DEC, 1994) concluded
that the degradation of fish and wildlife populations and the loss of fish and wildlife habitat were
“impaired” beneficial uses. Although identified as “impaired”, the structure and functioning of the
Niagara River aquatic ecosystem are currently poorly understood. This is particularly true for the
benthic community that, despite being directly impacted by toxic contamination of water and
sediments™® and water fluctuations, has been sampled sporadically and only at selected tocations. As a
result, the community has not been comprehensively surveyed or evaluated for over 40 years’. We
propose a project to assess the current status of the benthic macroinvertebrate community, evaluate
the effects of water fluctuations and contamination on the community, estimate the historical and
recent changes in community Integrity, and to develop a long-term benthic monitoring program to
address the effects of Power Project and Degradation of Fish and Wildlife Populations Beneficial Use
Impairments for Niagara River AOC.

In this project we will survey the benthic community of the Upper and Lower Niagara River and some of
the tributaries to describe the current diversity and community structure. We will use historical data®*
and substrate composition maps created using side scan sonar (USFWS)' to develop sampling design and
define different types of sediments and areas with similar habitats. Our sampling protocol will target
several goals: {1) to assess the effect of water level fluctuation we will sample and compare benthic
communities at similar sites with different degrees of water fluctuations; (2) to assess the effect of
contarnination we will sample polluted and non-impaired sites within the basin; (3) to assess changes in



benthic diversity and abundance we will repeat the designs of previous samplings®®%; (4) to determine
benthic species diversity and community structure in various river habitats, we will conduct a random
sampling within each identified habitat type in the Upper Niagara River"; (5) to assess the current
diversity of ‘important bioindicators (e.g. freshwater molluscs'®) we will survey their historical
locations'?*® and other suitable habitats in the Niagara River and tributaries. We will employ existing
and develop new effective benthic biolegical indices to contrast the current status of affected and non-
impaired sites; compare the current status of benthic community and selected indicator benthic groups
with historical data to determine existing trends. We will assess the current status of molluscs in the
Niagara River and develop classification criteria for using mollusc diversity as an indicator of the viability
of the river ecosystem. Based on the results of this study we wilk (1) develop recommendations to
diminish effects of water fluctuations on benthic communities; {2) produce habitat maps for benthic
communities of the Upper Niagara River; (3) select and prioritize valuable habitats for conservation and
monitoring {e.g. specles-rich areas or sites with rare species), and (4) identify habitats of importance as
feeding grounds for valuable fish species {e.g. sturgeon). We will form a knowledge database that will
make historical and current data available to recognize short- and long-term changes and trends in the
benthic community of the Niagara River, Finally, we will develop monitoring procedures to address the
effects of Power Project and Degradation of Fish and Wildlife Populations Beneficial Use Impalrments
for Niagara River AOC. '

The anticipated benefits from this project to the Niagara Basin will be to enhance the scientific
understanding of the structure and function of the Niagara River benthic community, providing essential
information for management decisions, conservation actions, and recovery plans while helping support
the sustainable recreational use of the Niagara River. The magnitude of the anticipated benefits will be
basin-wide and will meet several eligibility criteria. This project will directly address the Power Project
impact on aquatic {benthic) community, and large amount of data colected in this comprehensive study
‘will provide strong sctentific foundation for developing recommendations for monitoring, management,
fong-term protection and enhancement of rare, threatened, and endangered benthic (and particularly
mollusc) species and their habitat in the Niagara Basin. It will help in resolving Niagara River RAP
Delisting Targets and Management Actions for fish and wildlife related Beneficial Use Impairments by
determining the actual status of aquatic communities and habitats, evaluate historical and current
status of benthic invertebrate species in the Niagara River AOC, identify the priority habitats, and
develop monitoring scheme for selected habitats and sentinel species. Our proposal will focus on
development of management plans for conservation of wildlife resources in the Niagara River Basin, and
is consistent with the goals of the Great Lakes Fish and Wildlife Restoration Act of 2006 in protecting
and restoring threatened and endangered species. The proppsed research Is consistent with the
recommendations in the Great Lakes Regional Collaboration’s “Strategy to Restore and Protect the
Great Lakes”: our proposat will work to "Maintain widely distributed, self-sustaining populations where
the species occurred historically basinwide”. The project is consistent with the NYS Comprehensive
Wildlife Conservation Strategy that recommends “Continuing and expanding benthic habitat mapping
and indexing efforts and develop analogous mapping procedures in larger freshwater systems of the
state”, “developing monitoring programs and monitoring protocols for species of greater conhservation
need (SGCN)”, “understanding the abundance and distribution of SGCN”. The goals of this study are
consistent with the foundations of Haudenosaunee culture to ensure the cycles of creation continue for
all future generations, as improvement of understanding of biological resources is the first critical step in
promoting long-term sustainability of the Niagara River ecosystem.



Eish and Wildlife Hahitat Enhancement and Restoration Fund

Estimate of Project Cost and Funding Requested

Conceptual Pre-Proposal

Name of Proposed Project: Status of the Niagara River benthic community: effects of water fluctuations,

contamination, and long-term trends

Design/Build/Execute

Operate/Maintain

Total Project Cost: $ 1,008,043 S
Cost Sharing: S 264,029 )
Funding Requested: $_ 737,355 S

{Total cost minus co-funding)

The budget categories include salaries and support for students, fringe benefits, travel, supplies,
contractual work, and indirect cost. The total combined match from the Buffalo State College and the US
Fish and Wildlife Service will be $264,029 (36% from the requested funding) and will include salary,
fringe benefits, boat time, and indirect costs. The total match from the US Fish and Wildlife Service will
include side scan sonar {$120,000) purchased with the Great Lakes Restoration Initiative funds.
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iﬁThe ongoing US Fish and Wildlife Service survey is funded by the Great Lakes Restoration Initiative funds.
T The Lower Niagara River habitat survey is currently proposed within the “Niagara River Ohservatory” proposal to
be submitted in 2012 to the Niagara River Greenway Commission.



