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1. Introduction 
and Report Purpose
In the Great Lakes Basin, the International Joint 
Commission (IJC) has identified 43 Areas of Concern 
(AOCs) under Annex 1 of the Great Lakes Water Quality 
Agreement (GLWQA) where pollution from past industrial 
activities and waste disposal practices has caused 
significant ecological degradation. Up to 14 beneficial 
use impairments (BUIs), or indicators of poor water 
quality, are used to evaluate the condition of an AOC.

The Rochester Embayment AOC encompasses the 
lower portion of the Genesee River from the mouth up to 
the Lower Falls in Rochester, NY and the portion of Lake 
Ontario within a straight line drawn from Bogus Point to 
Nine Mile Point (Figure 1). This area was originally listed 
as an AOC due to the known or suspected presence of 
multiple BUIs, including Loss of Fish and Wildlife Habitat, 
which is considered impaired “when fish and wildlife 
management goals have not been met as a result of 

loss of fish and wildlife habitat due to a perturbation 
in the physical, chemical, or biological integrity of the 
Boundary Waters, including wetlands” (IJC, 1991).

Following an evaluation of data gathered to address 
this impairment, the New York State Department of 
Environmental Conservation (DEC) and the Monroe County 
Department of Public Health (MCDPH) have determined 
that the Loss of Fish and Wildlife Habitat BUI can be 
removed in accordance with established AOC program 
guidance. The local Remedial Advisory Committee 
(RAC) supports the removal of the BUI (Appendix A). 
The purpose of this BUI removal report is to present the 
rationale and supporting data to remove the Loss of Fish 
and Wildlife Habitat BUI from the Rochester Embayment 
AOC. In those instances where the criteria have not been 
fully met, the data presented herein demonstrate that 
the source of the root problems associated with the BUI 
lie outside of the AOC, and therefore outside the scope 
of the Remedial Action Plan (RAP) that was developed to 
address the causes of the impairment. The removal criteria 
established to remove the BUI designation have been met 
to the maximum extent practicable under the RAP.

Figure 1: Map of the Rochester Embayment Area of Concern
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2. Background and 
BUI Removal Criteria
Per Annex 1 of the 1987 amendment to the GLWQA, 
all AOCs were mandated to develop a RAP in three 
stages. Under this framework, the Stage I RAP identifies 
specific BUIs and their causes, the Stage II RAP outlines 
the restoration work needed, and the Stage III RAP 
documents completion of these restoration activities 
and recommends the delisting of the AOC. Currently, 
the RAP for the Rochester Embayment AOC consists 
of the Rochester Embayment Remedial Action Plan 
Stage I (DEC/Monroe County Department of Planning 
and Development, 1993) and Rochester Embayment 
Remedial Action Plan Stage II [DEC and Monroe County 
Department of Health (MCDOH), 1997]. Subsequent 
addenda to the Stage II RAP have also been completed.

The Loss of Fish and Wildlife Habitat BUI was originally 
listed as impaired in the Stage I and Stage II RAPs due to:

	● Loss or degradation of suitable wetland areas for 
fish and wildlife;

	● Degradation of riparian vegetation important for 
stabilization and habitat;

	● Turbid water quality conditions;

	● Decreasing macroinvertebrate species indicative 
of healthy aquatic conditions;

	● Lacking amphibian diversity and abundance;

	● Loss of juvenile and adult Lake Sturgeon in the 
Genesee River; and

	● Decreasing mink presence and reproduction in 
areas of the Genesee River.

2.1 BUI Removal Criteria
The ecological indicators used to assess the Loss 
of Fish and Wildlife Habitat BUI, and the criteria 
established to remove the BUI, were selected by the 
RAC Habitat Oversight Committee. BUI removal criteria 
were developed to define endpoints for each of the 
conditions above that led to the BUI designation and 
were first documented in the Stage II RAP Addendum 
(DEC/MCDOH, 2002) with subsequent minor edits made 
and presented in the Rochester Embayment Area of 
Concern Beneficial Use Impairment Delisting Criteria 
Report (Ecology and Environment, 2009). The final 
removal criteria are as follows:

	● There is no net loss of acreage and quality of 
federal or state-designated wetlands, using 1996 
as the baseline year for comparisons; and

	● There is no net loss of the existing 50-foot-wide 
buffer strip of trees and shrubs on both sides of 
DEC classified streams and the Genesee River 
up to the Lower Falls (using 1999 as the baseline 
year for comparisons); and

	● Suspended sediment concentrations in the 
Genesee River remain less than 30 milligrams/
liter (mg/L) for at least 80% of a year, and exceed 
200 mg/L for no more than five events with a 
combined duration of not greater than 20 days, 
as determined by a five-year average; and

	● Hexagenia, or another appropriate indicator, 
is present in the Embayment and in suitable 
habitats in the Genesee River up to the Lower 
Falls; members of the stonefly, mayfly, and 
caddisfly families are present in streams; and

	● Amphibian diversity and abundance in the study 
area (including the Genesee River up to the 
Lower Falls if monitoring can be performed safely) 
are comparable to expected standards for the 
type of habitat; and

	● Lake sturgeon of different life stages inhabit the 
Genesee River up to the Lower Falls and the 
Embayment, OR physical and biological habitat 
are suitable for sturgeon; and

	● Mink inhabit and reproduce within areas 
contiguous to the Genesee River and streams 
within the defined area, OR physical and 
biological habitat are suitable for mink. 

2.2 BUI Removal Considerations
When evaluating whether to proceed with the removal 
of the Loss of Fish and Wildlife Habitat BUI, which 
included the review of technical reports, presentations, 
and other supporting documents, the following 
questions were considered:

	● Are the methods and results cited in the material 
technically and scientifically sound?

	● Does the information cited regarding restoration 
of the impaired beneficial use sufficiently address 
the removal criteria?

	● Do the RAC and public concur that the removal 
criteria have been met?

	● In the case where BUI removal criteria have not 
been explicitly or fully met, are any alternative 
removal scenarios applicable in accordance with 
established programs and guidance?
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2.3 Strategy and Rationale
The United States Environmental Protection Agency 
(EPA) guidance document Restoring United States 
Great Lakes Areas of Concern: Delisting Principles 
and Guidelines, accepted by the United States Policy 
Committee (USPC, 2001) states that removal of a 
beneficial use impairment can occur under any of these 
scenarios:

	● A delisting target has been met through remedial 
actions which confirms that the beneficial use has 
been restored;

	● It can be demonstrated that the beneficial use 
impairment is due to natural rather than human 
causes;

	● It can be demonstrated that the impairment is not 
limited to the local geographic extent but rather 
is typical of lake-wide, region-wide, or area-wide 
conditions (under this situation, the beneficial 
use may not have been originally needed to be 
recognized as impaired); or

	● The impairment is caused by sources outside 
the AOC. The impairment is not restored but 
the impairment classification can be removed or 
changed to “impaired-not due to local sources.” 
Responsibility for addressing “out of AOC” 
sources is given to another party.

A description of how each of the seven components 
of the removal criteria for the Loss of Fish and Wildlife 
Habitat BUI have been met in relation to the four 
scenarios above is provided in Section 3.

3. BUI Indicator 
Status Resolution
As presented in Table 1, and subsequently described 
in this section, the available data demonstrate that the 
removal criteria established for the Loss of Fish and 
Wildlife Habitat BUI have either been met to the maximum 
extent practicable under the RAP, are indicative of lake-
wide/regional conditions not unique to the Rochester 
Embayment AOC or are due to sources outside of the AOC.

Criterion (abbreviated) Basis for Removal

1: Loss of wetland acreage 
and quality

Criterion met to the extent 
feasible under AOC Program

2: Riparian buffer (vegetation) Criterion met to the extent 
feasible under AOC Program

3: Suspended sediment Natural causes/Sources 
outside AOC

4: Hexagenia or other indicator Criterion met

5: Amphibian diversity and 
abundance Criterion met

6: Lake Sturgeon Criterion met

7: Mink presence/ 
reproduction/habitat Criterion met

Table 1: Basis of removal for each BUI criterion.

3.1 Criterion 1: There is no net 
loss of acreage and quality of 
federal or state-designated 
wetlands, using 1996 as the 
baseline year for comparisons.
In 2011 Ecology & Environment Inc. was commissioned 
by EPA with support from the RAC to create an Interim 
Rochester Embayment AOC Strategic Plan for BUI 
delisting (Interim Plan, E&E 2011). This document became 
the guidance used to assess the current condition 
of each criterion and identified data gaps along with 
suggested methods to fill them. With regard to the first 
criterion of “no net loss in quality or quantity of wetlands, 
using 1996 as a baseline,” the E&E 2011 Interim Plan 
recognized that if there was a loss of wetland acreage 
in the AOC since the 1996 baseline, it would be difficult 
to add wetlands back considering most of the loss was 
due to development. Therefore, a recommendation was 
made in the 2011 Interim Plan to request assistance from 
the US Fish and Wildlife Service (USFWS) New York 
Field Office (NYFO) in identifying wetlands that could be 
enhanced in quality. NYFO’s assessments were focused 
on aerial imagery of emergent wetlands captured during 
flights conducted in October 1951 (USFWS, 2014). NYFO 
was not able to obtain reports or data from a wetland 
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survey purportedly conducted in 1996, as referenced 
in the BUI removal criterion. Considering this, the RAC 
was convened in January 2013 and agreed to use 1951 
as a replacement year for the 1996 reference year for 
assessment purposes. NYFO used the guidance in 
the E&E 2011 Interim Plan to determine a project area 
around the AOC boundary (EPA, 2014), and wetlands 
within that boundary would be assessed. 

NYFO’s assessments determined there has been an 
overall net loss of wetland acreage within the project 
area and in coastal Lake Ontario emergent wetlands 
since 1951 (USFWS, 2014). The greatest net losses in 
acreage were in Buck Pond (-121 acres), Braddock Bay 
(-67 acres), and the Genesee River (-46 acres). The 
greatest losses as a percent of 1951 acreage were seen 
in Slater Creek (-43%), Genesee River (-35%), Long Pond 
(-27%), and Braddock Bay (-23%). There were apparent 
gains in emergent wetland in Salmon Creek (+40%), West 
Creek (+44%), and Irondequoit Bay tributaries (+7%), but 
these gains were in dense invasive cattail mass. Losses 
of wetland acreage were due principally to fill and 
hydrological changes resulting from transportation and 
residential development, erosion, stream channelization, 
lake water level management, and shifts in vegetation 
types at the water-emergent vegetation boundary. 

In 2014, recognizing that there were limitations on the 
extent to which wetland habitat within and adjacent to 
the AOC could be restored, a priority list of 10 carefully 
selected habitat projects were developed by USFWS 
NYFO in collaboration with the RAC, DEC, the US Army 
Corps of Engineers (USACE), and other partners. This 
was done in lieu of setting a numeric acreage goal 
for restoration. The projects were identified based on 
habitat assessments completed by USFWS and USACE, 
and targeted areas that represented the most degraded 
habitat areas within and adjacent to the AOC in terms 
of losses in quality and quantity of emergent wetlands, 
including some of the areas listed above. Sites were 
prioritized and vetted through the RAC and DEC, and it 
was determined that completion of these projects would 
satisfy the BUI removal criterion. The list of projects was 
revised in 2016, with two projects in the lower Genesee 
River being removed due to uncertain implementation 
dates resulting from sediment investigations that were 
ongoing in the river related to the Kodak/Eastman 
Business Park site, which are being addressed under 
DEC’s Resource Conservation and Recovery Act (RCRA) 
program. Despite being removed from the list, USFWS 
subsequently implemented the two projects in 2021 
after remedial work in the affected area of the river had 
been completed using funds from the Natural Resource 
Damage settlement with Kodak. These two RCRA 
habitat projects are described below in Section 3.1.3 
“Other Supporting Habitat Restoration Projects.”

The final list of eight projects that would be implemented 
to address the BUI removal criterion follows. 

Documentation related to the development and finalization 
of the habitat project list is provided in Appendix B.

1.	 USACE – Braddock Bay (Alternative 7c) 

2.	 USFWS – Braddock Bay 

3.	 USFWS – Salmon Creek

4.	 USFWS – Confluence of West and Salmon Creek 

5.	 USFWS – Long Pond West 

6.	 USFWS – Buck Pond East

7.	 Ducks Unlimited – Buck Pond Phase I 

8.	 Ducks Unlimited – Buck Pond Phase II

The project locations (Figure 2) are contained inside 
the Braddock Bay Wildlife Management Area (WMA), a 
New York State owned property managed by DEC for 
wildlife conservation and wildlife-associated recreation 
(hunting, trapping, wildlife viewing, and photography). 
The Braddock Bay WMA is a shallow water bay-marsh 
complex existing in five units along the Lake Ontario 
shoreline, ranging from two to six miles west of Rochester.

All of these areas except Braddock Bay itself, which is 
directly connected to the lake, are connected to the lake 
by intermittent channels. The channels plug and reopen 
as lake currents and wave action change the character 
of the gravel and sand barrier bars. Due to altered 
adjacent shorelines and changes in sediment dynamics 
in Lake Ontario, some of these openings have become 
permanently clogged and are inaccessible to some 
wildlife or unusable as spawning/nesting habitat. 

This bay-marsh area was selected as significant AOC 
habitat because it provides excellent waterfowl nesting, 
resting, and feeding habitats, along with protective and 
spawning habitat for fish species, including northern 
pike. Puddle ducks, particularly mallards, blue-winged 
teal, and wood ducks are common nesters. During the 
spring and fall migrations, all waterfowl common to 
the Atlantic Flyway have been observed utilizing the 
area, including scarce species such as brant, Barrow's 
goldeneye, and the Harlequin duck. The primary 
wildlife objective for this WMA is to provide a diversity 
of habitats to benefit the full range of migratory bird 
and fish species that depend on this area. This is an 
important migration stopover area for many species of 
songbirds and raptors, as well as waterfowl. Grasslands 
are managed to provide nesting and wintering areas 
for several species of songbirds and raptors, as well as 
habitat for grassland gamebirds and small mammals.

The eight projects implemented in the WMA, described 
further below, were designed to restore function and 
biodiversity, and to improve the overall quality of these 
areas in terms of fish and wildlife habitat.
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Figure 2: Habitat restoration project areas 

3.1.1 Project Descriptions
Braddock Bay (Includes Projects 1 & 2)
The namesake of the Braddock Bay WMA, Braddock 
Bay, was historically a barrier wetland, but nearby 
development and alterations in the sediment flow of 
Lake Ontario caused the loss of the protective barrier. 
Over time, the emergent wetland has been shrinking and 
becoming a monoculture of narrow leaf cattail (Typha 
angustafolia) (Wilcox et al., 2008). A series of studies 
and design evaluations were performed by the USACE 
to determine possible solutions for enhancing and 
protecting this wetland. These options were presented to 
the RAC, and design Alternative 7c was selected (USACE, 
2014). USACE in collaboration with USFWS worked to 
excavate almost 7 acres of potholes and 12,000 feet 
of channels to break up the dense cattails (Figure 3), 
with the goal of improving connectivity and biodiversity 
of the wetlands. A three-acre emergent wetland was 
also added to a section of the open water using on-site 
sand, along with a rock barrier for wetland protection 
(Figure 4). Additional information about the Braddock 
Bay restoration project, which was completed in 2016-
2017, can be found in Appendix C and at this website.

Figure 3: Braddock Bay before (top) and after

https://www.lrb.usace.army.mil/Missions/Civil-Works/District-Projects/Braddock-Bay/
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Figure 4: Braddock Bay barrier beach

Salmon Creek (Project 3)
Twenty acres of emergent marsh and sedge meadow 
habitat were restored along the edge of Salmon Creek, 
a tributary to Braddock Bay. And, 1,800 feet of channels 
were created/enhanced, providing hydrological 
connectivity to the restored marsh and Salmon Creek 
(Figure 5). This work was completed in 2016. Water is 
managed through the construction of a low berm and 
water control structure with fish passage. The system 
is managed by DEC to provide sedge meadow habitat 
for spawning fish in the spring and forging resources for 
migrating waterbirds.  Ducks Unlimited (DU) developed 
a long-term management plan to control the water level 
in the newly restored marsh in cooperation with DEC to 
maximize the value of the system for fish and wildlife. 
The restoration of the meadow and emergent marsh 
will also assist with reducing nonpoint source pollutants 
entering Salmon Creek.

Figure 5: Salmon Creek and Confluence of West and Salmon 
Creek before (top) and after

Confluence of West and 
Salmon Creeks (Project 4)
This is an area located within the Braddock Bay WMA 
and includes adjacent wetlands along Salmon Creek, 
as well as vernal pools (Figure 5). Almost six acres of 
potholes and 2,500 feet of channel were opened to 
enhance connectivity, and six acres of habitat mounds, 
elevated areas designed to mimic transitional sedge 
meadow habitat, were planted with native plants to 
increase diversity, along with cattail control. This was 
completed in 2016.

Long Pond West (Project 5)
This area is one of five wetland bays that are part of the 
Braddock Bay WMA. This project, completed in 2016, 
opened 5.7 acres of potholes, 1,000 linear feet of channels, 
and created 6 acres of wet meadow habitat mounds, 
thus increasing biodiversity and connectivity (Figure 6).

Figure 6: Long Pond West before (top) and after
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Buck Pond (Includes Projects 6, 7, and 8)
Another of the five wetland bays that are part of the 
Braddock Bay WMA, Buck Pond, is approximately 
700 acres and is directly connected to the Rochester 
Embayment AOC. As part of Buck Pond Phase I, 
completed in 2014, 200 acres of coastal marsh was 
enhanced by DU with the addition of 6,000 linear feet 
of channel and 2 acres of potholes in the southern 
section of the marsh. Buck Pond Phase II, completed 
in 2015, included an additional 4,000 linear feet of 
channel, 3 acres of potholes, and 10 acres of sedge 
meadow restoration on the western side of the pond. 
Additional work was completed by USFWS in 2016 in an 
area east of the DU work. This project opened 3.9 acres 
of potholes, 3,000 linear feet of channels, and created 4 
acres of wet meadow habitat mounds (Figure 7).

As previously described, the implementation of the 
eight projects above restored habitat to the extent 
feasible and were deemed sufficient to meet the intent 
of the BUI removal criterion, despite not meeting the 
specific metrics of the criterion relating to “no net loss.”  
As such, this BUI removal criterion has been met to the 
degree possible under the AOC program and taking into 
consideration current and anticipated future land use 
practices within the AOC.  

Figure 7: Buck Pond before (top) and after

3.1.2 Other Supporting 
Habitat Restoration Projects:
While the RAC determined that the eight projects above 
were all that were necessary to meet the BUI removal 
criterion, additional completed and ongoing habitat 
restoration efforts will also contribute to the overall 
improvement of habitat within and adjacent to the AOC. 
Some of these are described below. 

Buttonwood Creek 
Located within the Braddock Bay WMA, Buttonwood 
Creek is a tributary to Braddock Bay and is less than 0.1 
miles from the Rochester Embayment AOC. This shallow 
creek had become clogged with invasive cattails, 
reducing connectivity to Braddock Bay and Lake Ontario.  
Approximately 6,000 feet of meandering channel were 
excavated to establish connectivity between the main 
stem of Buttonwood Creek, the restored sedge meadow, 
and the spawning pool. Four acres of spawning pools 
and approximately 10 acres of sedge meadow were 
restored and connected by channels within the cattail 
mat (Figure 8). DU worked with DEC to develop a 
management plan to ensure the resource is managed to 
remain a valuable and diverse habitat.

Figure 8: Buttonwood Creek area before (top) and after
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Resource Conservation and Recovery Act
Some recommended restoration projects that were 
included on the original list of 10 projects to be 
implemented were constructed after remedial sediment 
work in the lower Genesee River was completed. 
Wetland areas in the remediation footprint (Wetland C 
North and Wetland C South) consisted of a monoculture 
of cattails that left little room for vegetation biodiversity. 
The cattail monoculture and contaminated sediments 
were removed and replaced with clean sediments 
and plantings of 38 different native species including 
emergent, floating aquatic, and submerged aquatic 
vegetation. The plantings included 12,000 individual 
wetland plugs of 20 different native species and a seed 
mix with an additional 18 native species. In addition, 
localized areas of adjacent wetlands were lowered to 
create varying water depths that were planted with 
a mix of emergent and submergent habitat types to 
encourage fish and amphibian spawning and reptile 
breeding. This work was completed in 2021 in the 
lower section of the Genesee River, in the vicinity of 
the turning basin, within and adjacent to Wetland C 
(Figure 9), also refer to this fact sheet).

Figure 9: Completed Wetland C North site

3.1.3 Monitoring of Restoration Projects
As mentioned above, management plans have been 
developed for some of the habitat restoration work that 
has been completed, and some areas will be managed 
as part of DEC’s ongoing activities for the Braddock 
Bay WMA. Additionally, in 2015, DEC and the State 
University of New York (SUNY) at Brockport partnered 
to design a monitoring and adaptive management plan, 
in collaboration with USACE, USFWS, EPA, and the Town 
of Greece. The purpose of this monitoring effort was to 
collect data that can be used to assess if the Braddock 
Bay barrier beach and pothole/channel restoration 
project has been successful in achieving its objectives 
and to support local resource agencies and stakeholders 
in adaptive management. The Braddock Bay barrier wall 
was designed to be a source and sink for lake sediments, 
with the goal of the design being that it would maintain 
itself as a sandy beach instead of just a protective 
rock wall. This is a novel method of offshore wetland 
protection, and the monitoring plan was designed to 
evaluate efficacy and allow the project to evolve if 

restoration objectives were not being met. The data 
collected will be compared against baseline performance 
criteria identified in the management plan including:

	● Emergent and submerged vegetation surveys;

	● Fish, waterbird, and amphibian surveys;

	● Wetland erosion studies;

	● Bathymetric surveys;

	● Water quality;

	● Sediment transfer; and 

	● Barrier beach structural monitoring.

The report data (Monitoring and Adaptive Management 
Reports 2016-2021, USACE/Wilcox/Schultz) have shown 
a positive response to the restoration activities. Target 
species, such as northern pike, have been observed in 
restoration areas, along with migratory birds that have 
not been observed in the area for several years prior to 
the restoration activities. The final report is expected by 
September 2023 and will contain suggestions for future 
management and monitoring in the project area. 

3.2 Criterion 2: There is no net 
loss of the existing 50-foot-
wide buffer strip of trees 
and shrubs on both sides of 
DEC classified streams and 
the Genesee River up to the 
Lower Falls (using 1999 as the 
baseline year for comparisons).
When the RAC first selected this as a removal criterion, 
the AOC was defined as “approximately 35 square 
miles between Nine Mile Point in the Town of Webster 
and Bogus Point in the Town of Parma, approximately 
a six-mile reach of the lower Genesee River from the 
lower falls to the river mouth, and the entire Rochester 
Embayment watershed.” After the development of the 
Stage I and II RAPs, the AOC footprint was reduced to 
include only the embayment and the lower six miles of the 
Genesee River as depicted by the AOC boundary shown 
in Figure 1. This reduced area excludes the DEC-classified 
streams that drain into the Rochester Embayment.

Recognizing that it is unlikely that developed areas 
could be restored to habitat (DEC, December 2011) and 
given that the AOC straddles several townships with 
different levels of stream and floodplain protection 
ordinances, the RAC determined that the NYS 
Environmental Conservation Law Article 15, Title 5, 

https://www.dec.ny.gov/docs/remediation_hudson_pdf/828177ou5cubegins.pdf
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Section 15-0501 (Protection of Waters) would provide 
sufficient protections from future shoreline development 
along the AOC portion of the river and classified 
streams. Article 15 states: “A Protection Of Waters Permit 
is required for disturbing the bed or banks of a stream 
with a classification of AA, A or B, or with a classification 
of C with a standard of (T) or (TS) (disturbance may 
be either temporary or permanent in nature). ‘Banks’ 
means that land area immediately adjacent to and which 
slopes toward the bed of a watercourse and which is 
necessary to maintain the integrity of the watercourse. A 
bank will not be considered to extend more than 50 feet 
horizontally from the mean high-water line.” Additional 
information can be found here.

The RAC also determined that the habitat projects 
used to address BUI removal Criterion 1 (described 
in Section 3.1) would also help satisfy the portion of 
Criterion 2 pertaining to the classified streams, since 
portions of West, Salmon, and Buttonwood Creeks 
were all included in the habitat restoration projects. 
Additionally, the riparian area of the lower Genesee 
River (within 100 feet of Lake Ontario and river gorge, 
except in manufacturing/industrial zones) is classified by 
the City of Rochester as a Critical Environmental Area. 
This designation is taken into consideration during the 
permitting process of activities within the designated 
area. 

Together, the Critical Environmental Area designation 
of the lower Genesee River and the NYS Protection of 
Waters program provide protections within a 50-foot-
wide buffer strip along classified streams and the lower 
Genesee River, satisfying the BUI removal criterion to 
the extent possible.

3.3 Criterion 3: Suspended 
sediment concentrations in 
the Genesee River remain 
less than 30 mg/L for at least 
80% of a year, and exceed 
200 mg/L for no more than 
five events with a combined 
duration of not greater than 
20 days, as determined 
by a five-year average.
3.3.1 Background
Widespread deforestation, conversion of land for 
agricultural uses, construction of dams, stormwater 
management practices, and other land use 
modifications within the Genesee River watershed 

have significantly altered the flow of sediment naturally 
introduced through the system and greatly increased 
the capacity of exposed soil and glacial debris to be 
transported to nearby waterways. Various agencies 
and organizations have collaborated over the years 
to assess changing water quality conditions within the 
Genesee River and identify specific areas in need of 
best management practices within the watershed to 
reduce erosion and the amount of sediment making its 
way into the river.

3.3.2 Water Quality Monitoring Program 
In 2013, DEC, in partnership with United State 
Geological Survey (USGS) and EPA, initiated a five-
year water quality monitoring program on the Genesee 
River and two tributaries to the river—Oatka Creek 
and Honeoye Creek. Funded by the federal Great 
Lakes Restoration Initiative (GLRI), this program 
was intended to address two important data needs. 
First, it would provide information on the extent to 
which the implementation of riparian/stormwater 
best management practices (BMPs) in the watershed 
improved water quality in the river and tributaries. This 
component is not directly related to the BUI removal 
criterion and is not discussed further in this report. 
Second, the monitoring program was to provide a water 
quality data set that would be sufficient for assessing 
suspended sediment conditions within the AOC portion 
of the Genesee River relative to upstream areas, as well 
as determine the general degree to which the removal 
criterion had been met. It was acknowledged that the 
data may not provide all the information necessary to 
fully assess each individual component of the removal 
criterion. Specifically, the portion relating to “…for no 
more than five events with a combined duration of not 
greater than 20 days, as determined by a five-year 
average…” would have required daily monitoring for the 
full five-year period, which was not feasible. 

DEC staff collected samples from four locations along 
the Genesee River on an approximately monthly basis 
from May 2013 through April 2018. The samples were 
analyzed for a variety of water quality parameters, 
including total suspended solids (TSS). Additional 
samples were collected during high-flow periods, 
typically following heavy rain or snow melt events. 
The locations were selected to assess water quality in 
sections of the river with varying physical characteristics 
and land use patterns (Figure 10).

https://www.dec.ny.gov/permits/6042.html
https://www.dec.ny.gov/permits/6184.html
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Figure 10: 2013–2018 TSS monitoring program locations
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The monitoring location at the turning basin in the 
lower section of the river at Charlotte is within the 
AOC boundary. The next closest monitoring location 
was approximately seven river miles upstream within 
the downtown area of Rochester, outside the AOC 
boundary. Both locations are in predominantly urban/
suburban sections of the river that are relatively deep, 
wide, and slow moving, with both undeveloped and 
heavily developed/hardened shoreline segments. 
The remaining two locations, near Mt. Morris and at 
Portageville, are in shallower, narrower, and faster 
moving sections of the river in predominately rural/
agricultural areas.

The goal of the monitoring program was to collect 
monthly water quality samples for five years, with at 
least three additional event-based (high-flow) collections 

each year. For logistical and other reasons largely 
related to regional weather conditions (e.g., ice cover, 
highly localized rainfall, etc.), neither the monthly nor 
high-flow targets were met each year at any of the 
monitoring locations. However, a very robust data set 
over a five-year period that included both base flow and 
high-flow conditions was obtained, and this serves as 
the basis for assessing the water quality component of 
the BUI removal criteria, as discussed below.

A summary of the TSS data from the monitoring 
program, as relevant to the BUI removal criterion, is 
reported in Table 2. The full data set is provided in 
Appendix D. The data in Table 2 are presented for 
each 12-month period, beginning with the onset of the 
program in May 2013. Cumulative/total results over the 
entire five-year period are also presented.

Table 2: Summary of Total Suspended Solids (TSS) in the Genesee River, 2013–2018 Monitoring Program
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Graphical representations of the data are provided 
in Figures 11a and 11b. These were separated into 
two figures to allow for a better comparison of results 
between the monitoring locations within the upper and 
lower sections of the river. The lower river locations are 
the most relevant to the BUI evaluation.

Figure 11a: Time series of total suspended solids (TSS) results from the lower Genesee River, 2013–2018

Figure 11b: Time series of total suspended solids (TSS) results from the upper Genesee River, 2013–2018
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Overall, the results of the five-year monitoring program 
did not meet the first component of the BUI removal 
criterion, “Suspended sediment concentrations in the 
Genesee River remain less than 30 mg/L for at least 
80% of a year.” Within the AOC, the results at Charlotte 
met this target in only one of five years. The other three 
locations are outside of the AOC and are not subject 
to a direct evaluation against the removal criteria, but 
the results were similar to those at Charlotte, with only 
one of the three locations (Portageville, the furthest 
upstream) exhibiting TSS concentrations less than 30 
mg/L for 80% of a year, and this also only occurred in 
one of five years. Of particular importance within the 
data set are the results at the Rochester monitoring 
location relative to those at Charlotte. These are the 
only two monitoring locations that were within a deep, 
wide, and relatively slow-moving section of the river. 
The location at Rochester is the best indicator of TSS 
concentrations that are coming into the AOC from 
upstream sources. Over the five-year monitoring period, 
TSS concentrations at Rochester were less than 30 
mg/L 54% of the time, compared to 67% at Charlotte. 
While not meeting the target of 80% each year, TSS 
concentrations within the AOC were less than 30 mg/L 
more often than at the nearest location upstream of the 
AOC. 

The second component of the BUI removal criterion, 
“Suspended sediment concentrations in the Genesee 
River exceed 200 mg/L…for no more than five events 
with a combined duration of not greater than 20 days, 
as determined by a five-year average,” is more difficult 
to directly assess. Part of this criterion (i.e., “five events 
with a combined duration of not greater than 20 days”) 
was intended to reflect annual conditions, averaged 
over a five-year period. However, as previously stated, 
obtaining the data to allow for this would generally 
require continuous (daily) monitoring of TSS for five 
years, which was not feasible. When the five-year 
monitoring program was planned and implemented, this 
was understood, but it was determined that the resulting 
data would be sufficient to assess TSS conditions within 
the AOC relative to upstream areas and determine 
whether sources within the AOC were causing the 
elevated TSS concentrations and contributing to the 
BUI.

Figure 11a shows that TSS concentrations at Charlotte 
and Rochester exhibited similar concentration patterns 
over the five-year monitoring period, with the Rochester 
location exhibiting somewhat higher concentrations 
during the high-flow events (represented by higher 
peaks on the figure). As shown on Table 2, only 4 of the 
60 samples collected at the AOC monitoring location 
at Charlotte over the five-year period exhibited TSS 
concentrations greater than 200 mg/L. At the Rochester 
location, upstream of the AOC, 7 of 59 samples were 
greater than 200 mg/L. Additionally, the upstream 

location at Rochester exhibited maximum and average 
TSS concentrations greater than those at Charlotte in 
all five years of monitoring. The maximum and average 
concentrations at Charlotte were also less than those 
at the upper watershed locations (Mt. Morris and 
Portageville) in all five years. 

Taken altogether, the results of the study as presented 
above are a clear indication of sediment loading within 
the Genesee River watershed, mostly originating 
outside of the Rochester Embayment AOC. The data 
do not suggest that there are significant sources 
of sediment loading within the AOC portion of the 
lower Genesee River. If significant AOC sources 
did exist, elevated TSS concentrations would have 
been expected to be a more frequent occurrence at 
Charlotte, relative to the Rochester location.

A number of factors can contribute to high sediment 
load from sources upstream of the AOC that result in 
persistent water clarity issues. These include agricultural 
land use practices, nonpoint sediment sources (such 
as highly erodible glacial till streambanks), and runoff 
during significant precipitation events. In addition to 
anthropogenic and climate-driven forces, the Genesee 
Valley’s unique origins and geology are also important 
factors to consider. As previously mentioned, the upper 
watershed is predominantly rural/agricultural, and highly 
erodible banks exist in much of this area. Relative to 
the downstream section of the river, elevation changes 
in the upper watershed are more significant, and 
higher river velocity further exacerbates bank erosion, 
especially during high-flow events. In the lower section 
of the river, elevation change is less dramatic and land 
use gradually transitions to an urbanized setting with 
increased impervious surfaces and development. Not 
surprisingly, TSS concentrations in the lower part of the 
river at Rochester and Charlotte were consistently lower 
than those at Mt. Morris and Portageville.

3.3.3 Other Efforts Supporting 
Water Quality Improvements
The USACE routinely dredges sediments within the 
federal navigation channel portion of the Genesee 
River. Because of the potential for water quality impacts 
during dredging, including elevated TSS concentrations, 
the DEC-issued dredging permits include a stipulation 
stating that under no circumstances is dredging to 
be conducted in such a manner that water and/or 
suspended sediments be discharged from the vessel 
by “overflow dredging”—the process of allowing excess 
water that accumulates within the dredge barge to 
overflow as it is filled. 

In September 2015, DEC approved the Genesee River 
Basin Nine Key Element Watershed Plan for Phosphorus 
and Sediment, with the goal of reducing nutrient and 
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sediment loading to the Genesee River. Nine Element 
(9E) Plans are locally developed watershed-scale 
management plans designed to address known water 
quality issues. The 9E Plan identifies major sub-basins 
within the Genesee River watershed and prioritizes 
nutrient and sediment reduction efforts within these 
sub-basins. Based on data collected through a suite 
of scientific studies, load estimates from point and 
nonpoint sources are listed, identifying land use 
activities that contribute the greatest negative impacts. 
The 9E Plan identifies specific management measures 
and associated load reduction estimates favored to 
improve water quality throughout the watershed when 
implemented. Management measures such as grassed 
waterways, stream bank stabilization, cover crops, 
buffer strips, and other green infrastructure projects are 
effective practices identified for reducing phosphorus 
and sediment transport within and specific to the 
Genesee River watershed. Additionally, the Genesee 
River watershed has been designated as an Agricultural 
Priority Watershed under the federal GLRI Action Plan III. 
The development of the 9E Plan, along with the federal 
priority designation, serve to provide greater access to 
state and federal Great Lakes funding opportunities that 
will continue to support projects to reduce watershed 
sediment and nutrient loads.

3.4 Criterion 4: Hexagenia, or 
another appropriate indicator, 
is present in the Embayment 
and in suitable habitats in the 
Genesee River up to the Lower 
Falls; members of the stonefly, 
mayfly, and caddisfly families 
are present in streams.
3.4.1 Background
This criterion was developed by the RAC as an 
endpoint addressing a specific condition that led to the 
BUI designation, “Invertebrate habitat is impaired as 
indicated by absence of indicator species” (MCDOH/
DEC, 2011). However, as was the case for Criterion 
2 described above in Section 3.2, Criterion 4 was 
developed prior to the original AOC footprint being 
reduced to include only the embayment and the lower 
six miles of the Genesee River, as depicted in Figure 1. 
Additionally, “another appropriate indicator” in the first 
part of the criterion was never well-defined. These two 
factors presented a challenge when assessing whether 
the BUI removal criteria had been met. While data 
from multiple studies are presented, no single data set 
specifically meets the removal criterion as written, even 
when the additional two factors noted above are taken 

into consideration. Collectively, however, the various 
data sets provide sufficient evidence that conditions 
within the current AOC boundary do meet the intent 
of the removal criterion when assessed relative to the 
various BUI removal scenarios described in Section 
2.3. To provide some additional context for the data 
discussion in Sections 3.4.2 through 3.4.4, a brief 
background on some of the assessment methodology is 
presented below.      

Benthic macroinvertebrates serve as indicator species 
of stream water quality and biotic health, and are 
studied to assess aquatic habitat due to their relatively 
long lives, diversity, widespread occurrence, and 
sampling ease. EPT richness is a common index used 
to evaluate benthic macroinvertebrate communities, 
measuring the number of different species represented 
in an ecological community out of three orders of 
macroinvertebrate species: Ephemeroptera (mayfly), 
Plecoptera (stonefly), and Trichoptera (caddisfly). 
The EPT richness is considered a good measure of 
the overall health of freshwater streams because 
these three orders are sensitive to several aquatic 
stressors. Hexagenia, order Ephemeroptera, is one 
of the original IJC environmental condition indicators 
(Shear et al., 2003) and has been used extensively 
in water quality monitoring programs throughout the 
Great Lakes (Environment Canada, EPA, 2009). New 
York State DEC uses EPT richness as part of a multi-
metric index of biological integrity called the Biological 
Assessment Profile (BAP) to assess macroinvertebrate 
community health. BAP scores are calculated using 
numerous individual metrics, including EPT richness, 
species richness, nutrient biotic index, species diversity, 
Hilsenoff’s biotic index, species diversity percent 
model affinity, and non-Chironomidae and Oligochaeta 
richness. A composite BAP score is calculated from the 
various individual metrics, and ranges from 0 to 10, with 
5 representing the biological threshold. A score below 
5 indicates moderately to severely impacted conditions 
and suggests biological impairment while a score of 5 or 
above is indicative of slightly to non-impaired conditions 
(Smith et al., 2012).

Although not explicitly stated in the removal criterion, 
EPT richness effectively fulfills the intent of the “another 
appropriate indicator” portion of the criterion since, as 
described above, EPT are sensitive to aquatic stressors. 
BAP scores, which incorporate EPT richness, along with 
other metrics of benthic community health, provide an 
additional means of assessing the “another appropriate 
indicator” component.  
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3.4.2 1999–2002 USGS Assessment
Between 1999 and 2002, the USGS led a pre-stocking 
assessment of the Genesee River to evaluate the 
quality and availability of habitat for all life stages of 
lake sturgeon. As part of this study, the researchers 
conducted a habitat evaluation and assessment of the 
benthic community as a potential food source. Results 
showed that the benthic invertebrate community 
included members of the Chironomidae, Oligochaeta, 
Megaloptera, Mollusca Families and members of the 
orders of Trichoptera, and Ephemeroptera. The highest 
densities of these organisms occurred within the first 
2.5 river miles. Further upstream and still in the AOC 
between river miles 5.1 and 5.6, the burrowing mayfly 
(Hexagenia sp.) was found in low numbers (Dittman, 
2006). These results indicate that Hexagenia and other 
indicator species were present in suitable habitats in the 
Genesee River up to the Lower Falls. It is recognized 
that this assessment occurred over 20 years ago and 
did not include the embayment portion of the AOC 
and, as such, it does not provide sufficient current 
information regarding the presence of Hexagenia 
throughout the AOC. However, it is important to note 
the study findings as part of the overall discussion of the 
BUI removal criterion.

3.4.3 2013 DEC/USGS Assessment
In 2013, for the purpose of evaluating the status of 
the benthic macroinvertebrate community within the 
Rochester Embayment AOC, DEC and USGS collected 
sediment samples from 17 sites inside and outside 
the AOC, with the outside sites serving as reference 
locations. Seven locations were on the Genesee River 
(four AOC, three reference), eight were on Lake Ontario 
(four AOC, four reference), and two were within Braddock 
Bay (one AOC, one reference). The locations within 
the Genesee River portion of the AOC were generally 
selected to represent worst-case conditions, where 
previous sediment chemistry results indicated elevated 
levels of metals contamination. Non-AOC reference 
sites were located within the Braddock Bay WMA, in the 
Genesee River upstream of the AOC boundary, and along 
the Lake Ontario nearshore area adjacent to the AOC. 
Benthic community assessments and sediment toxicity 
analyses were conducted on the sediment samples.

A comprehensive summary of this assessment and a 
map showing the monitored locations can be found in 
the Rochester Embayment Area of Concern Remedial 
Action Plan Beneficial Use Impairment Removal 
Report - Degradation of Benthos (DEC, 2017). Even 
with the selection of river locations that were intended 
to represent worst-case conditions, the biological 
assessment of macroinvertebrate communities resulted 
in BAP values within the AOC areas that were either of 
similar or better condition than the reference areas, and 

the evaluation of differences in the composition and 
abundance of benthic macroinvertebrates indicated 
similar community structure between AOC and 
reference groups (Duffy et al., 2017). Additionally, the 
toxicity of sediments (Chironomus dilutes growth and 
survival) from sites sampled in 2013 in the Rochester 
Embayment AOC were found to be no different than 
those in sediments from comparable reference sites 
across the region (Duffy et al., 2017). 

It should be noted that no EPT taxa (including 
Hexagenia) were found in any sample from the AOC 
or non-AOC sites during this assessment. For the 
embayment (Lake Ontario) portion of the AOC, the 
absence of Hexagenia is consistent with earlier findings 
that suitable habitat in the embayment has not been 
reported in the past and there is no historical evidence 
that Hexagenia was ever present in large numbers in 
the embayment (Ecology and Environment, June 2011). 
Further evidence supporting that Hexagenia is nearly 
non-existent in the Lake Ontario basin is the fact that in 
the USGS long-term benthic monitoring program, which 
has been sampling the benthic community annually 
since 1992 through 2019 (except for the years of 1996 
through 1998) at 45 sites at varying depths around Lake 
Ontario, only five mayfly nymphs (species not identified) 
have been captured (Weidel personal communication 
October 14, 2022, February 7, 2023).

3.4.4. DEC Rotating Integrated 
Basin Studies (RIBS) Monitoring
DEC monitors water quality in watersheds throughout 
New York State on a rotating basis through the 
Rotating Integrated Basin Studies (RIBS) program. A 
key component of these studies is the assessment 
of the macroinvertebrate communities. Monitoring 
locations include two sites along the lower Genesee 
River within the AOC, and several other sites on 
smaller streams outside the AOC boundary that 
feed into the embayment (lake) portion of the AOC 
(Figure 12, Tables 4 and 5). DEC monitors the benthic 
community at these sites through the collection of 
macroinvertebrates using one of two different methods, 
dependent on water depth. The first method is a kick 
sample, generally used in wadable streams. It involves 
disturbing the bottom sediments by foot and catching 
the dislodged organisms in a net. The second method 
is multiplate sampling and uses artificial substrate 
samplers suspended in the water column over a 
defined period before retrieval and analysis. For both 
methods, the organisms collected are assessed via 
the BAP methodology previously described. The most 
recent BAP scores for the monitored locations range 
from severely impacted to non-impacted, as reported 
on Table 4. It should be noted that not all locations are 
monitored on the same rotational cycle.

https://www.epa.gov/sites/default/files/2019-11/documents/benthos_bui_removal_package_rochester_embayment.pdf
https://www.epa.gov/sites/default/files/2019-11/documents/benthos_bui_removal_package_rochester_embayment.pdf
https://www.epa.gov/sites/default/files/2019-11/documents/benthos_bui_removal_package_rochester_embayment.pdf
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Figure 12: Rotating Integrated Basin Studies (RIBS) locations

Six of the nine creeks that feed into the embayment 
portion of the AOC had BAP scores that placed them 
in the moderately impacted category, two scored as 
slightly impacted, and one scored as severely impacted 
(Table 4). The unnamed tributary to the Genesee River 
also scored as severely impacted. Importantly, the two 
sites in the Genesee River within the AOC scored as 
non- and slightly impacted and, while Hexagenia have 
not been detected at these locations, several members 

of the mayfly and caddisfly families have been found 
(Table 5). Several members of the stonefly, mayfly, and 
caddisfly families were also found in the streams flowing 
into the Rochester Embayment (Table 5). Statewide 
data from the RIBS program, including data reported 
in Tables 4 and 5, can be found here (this website 
includes a searchable map that shows each of the 
locations below).

https://nysdec.maps.arcgis.com/apps/webappviewer/index.html?id=692b72ae03f14508a0de97488e142ae1
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RIBS Site & Description Year Method
Number of EPT 

Species (Richness) BAP Score
Impact 

Category

Salmon creek 
03-SAMC-5.8 
5m below RT 259 bridge

2004 Kick 9 6.01 Slight

2015 Kick 6 5.71 Slight

Buttonwood Creek 
03-BUTN-7.0 
50 m above Rt. 259/18 bridge

2015 Kick 4 3.59 Moderately

Black Creek 
03-BLCN-0.6 
State Rt. 261

2015 Kick 4 4.92 Moderately

Northrup Creek 
03-NRUP-0.8 
North Greece rd. bridge; 50m upstream

2015 Kick 7 4.73 Moderately

Round Pond Creek 
03-RPON-1.8 
Island Cottage Rd. bridge; 20 m 
downstream

2004 Kick 4 5.13 Slight 

Slater Creek 
03-STLR-0.1 
10 m upstream of Edgemere Dr, bridge

2004 Kick 1 2.31 Severely

Slater Creek  
03-SLTR-1.5 
15 m downstream of Dewey Ave bridge

2008 Kick 0 2.93 Moderately

2015 Kick 3 2.91 Moderately

Fleming Creek 
03-FLEM-0.8 
40 yds above Lotta Rd. bridge.

2015 Kick 4 4.38 Moderately

Unnamed tributary to Genesee River 
04-GENS_T3-0.3 
Van Voorhis Ave.

2009 Kick 2 2.33 Severely

Genesee River 
100 m below Rt. 104 bridge, 
04-GENS-4.7 
Starboard side

2004 Multiplate 7 8.5 Non

2009 Multiplate 5 6.7 Slightly

2014 Multiplate 7 7.5 Non

2019 Multiplate 9 8.5 Non

Genesee River 
04-GENS-2.6 
Genesee Docks at Boxart St.

2004 Multiplate 5 7.9 Non

2009 Multiplate 9 5.7 Slightly

2014 Multiplate 4 6.5 Slightly

2019 Multiplate 5 6.9 Slightly

Shipbuilders Creek 
End of Forest Lawn Dr. 2015 Kick 5 4.38 Moderately 

Table 4: RIBS monitoring locations, sample dates, number EPT species (richness), BAP scores and related impact categories 
(locations in bold italics are within the AOC boundary)

RIBS Site & Description Sample Year
Ephemeroptera

Mayflies
Plecoptera
Stoneflies

Trichoptera
Caddisflies

Salmon Creek 
03-SAMC-5.8 
5m below RT 259 bridge

2015 Beatis flavistriga Paragnetina 
media

Hydroptila sp.

Cheumatopsyche sp.

Ceratopsyche sparna

Ceratopsyche bronta

Buttonwood Creek 
03-BUTN-7.0 
50 m above Rt. 259/18 bridge

2015 Beatis sp.

Helicopsyche borealis

Hydropsyche betteni

Cheumetopsyche sp.
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RIBS Site & Description Sample Year
Ephemeroptera

Mayflies
Plecoptera
Stoneflies

Trichoptera
Caddisflies

Black Creek 
03-BLCN-0.6 
State Rt. 261

2015
Baetis intercalaris

Baetis flavistriga

Cheumatopsyche sp.

Hydropsyche betteni

Northrup Creek 
03-NRUP-0.8 
North Greece rd. bridge; 50m upstream

2015

Baetis intercalaris

Baetis flavistriga

Undetermined Heptageniidae

Ceratopsyche bronta

Cheumatopsyche sp.

Ceratopsyche sparna

Psychomyia flavida

Round Pond Creek 
03-RPON-1.8 
Island Cottage Rd. bridge; 20 m 
downstream

2004 Baetis flavistriga

Cheumatopsyche sp.

Hydropsyche betteni

Hydroptila sp.

Slater Creek 
03-STLR-0.1 
10 m upstream of Edgemere Dr, bridge

2004 Beatis sp.

Slater Creek 
03-SLTR-1.5 
15 m downstream of Dewey Ave bridge

2015 Beatis sp.
Cheumatopsyche sp.

Ceratopsyche bronta

Fleming Creek 
03-FLEM-0.8 
40 yds above Lotta Rd. bridge

2015
Baetis intercalaris

Baetis flavistriga

Hydroptila sp.

Ceratopsyche sparna

Unnamed Tributary to Genesee River 
04-GENS_T3-0.3 
Van Voorhis Ave.

2009 Hydropsyche betteni

Genesee River 
04-GENS-2.6 
Genesee Docks at Boxart St.

2019

Maccafferitium sp.

Stenacron interpumctatum

Stenacron sp.

Cheumatopsyche sp.

Cyrnellus fraternus

Hydropsyche orris

Hydroptila sp.

Genese River 
04-GENS-4.7 
Starboard side

2019

Caenis sp.

Baetis intercalaris

Stenonema femoratum

Stenacron interpunctatum

Cheumatopsyche sp

Cyrnellus fraternus

Hydropsyche orris

Hydroptila sp.

Maccaffertium 
pulchellum

Maccaffertium sp.

Maccaffertium 
teminatum

Oecetis sp

Stanacron sp 

Stanacron 
interpunctatum

Tricorythodes sp

Shipbuilders Creek 
03-SHIP_T2-0.4 
No site description

2015 Baetis tricaudatus
Cheumatopsyche sp.

Hydropsyche betteni

Shipbuilders Creek 
03-SHIP_0.1 
End of Forest Lawn Dr.

2015 Baetis tricaudatus

Cheumatopsyche sp.

Ceratopsyche sparna

Hydropsyche betteni

Hydroptila sp.

Table 5: RIBS monitoring locations and most recent EPT species collected at those sites (locations in bold italics are within the 
AOC boundary) 
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In summary, the monitoring programs and assessments 
described above demonstrate that:

	● Hexagenia was present in suitable habitats of the 
lower Genesee River between 1999 and 2002, 
although no known subsequent data exist that 
would confirm their continued presence in this 
section of the river. There is no historical evidence 
that Hexagenia was ever present in large numbers 
in the embayment portion of the AOC;  

	● Based on a comprehensive assessment in 
2013, benthic communities and the toxicity of 
sediments from sites in the AOC are no different 
than those from comparable reference sites 
across the region; and

	● BAP scores for two sites in the Genesee River 
within the AOC boundary and monitored via DEC’s 
RIBS program indicate non- or slightly impacted 
conditions and, while Hexagenia have not been 
detected at these locations, several members of 
the mayfly and caddisfly families have been found. 
RIBS monitoring data also show that stonefly, 
mayfly, and caddisfly families are present in 
streams flowing into the Rochester Embayment 
(although, as previously noted, these are not 
within the AOC boundary as currently defined). 

Collectively, these data sets demonstrate that the 
benthic community within the AOC meet the intent of 
the removal criterion; that is, while the presence of 
Hexagenia has not been confirmed in recent years, 
other mayflies and caddisflies have been detected 
within the river section of the AOC and other indicators 
of benthic conditions (EPT richness, BAP scores, 
sediment toxicity) indicate non- or slightly impacted 
conditions throughout the AOC and are similar to 
regional reference sites.

3.5 Criterion 5: Amphibian 
diversity and abundance in 
the study area (including 
the Genesee River up to the 
Lower Falls if monitoring 
can be performed safely) 
are comparable to 
expected standards for 
the type of habitat.
3.5.1 Background
Wetlands provide crucial habitat for different life 
stages of multiple fish and wildlife species including 
anurans (frogs or toads), which are sensitive to habitat 

degradation and environmental stressors (ECCC, 
EPA, 2019). They are a key component of wetland 
fauna and function serving as both predator and prey 
(Hecnar, 2004). As such, anurans are a sub-indicator of 
ecosystem health widely used by scientists to assess 
the state of the Great Lakes. For these reasons, this 
BUI removal criterion was developed by the RAC as 
an endpoint addressing a specific condition that led 
to the BUI designation, “Amphibian habitat impaired 
by diversity and density.” The monitoring programs 
below, which provide data that are being used to assess 
whether the BUI removal criterion has been met, use 
anurans as the indicator of amphibian diversity and 
abundance. 

3.5.2 Amphibian diversity 
and abundance
In 1995, in partnership with EPA and Environment and 
Climate Change Canada, Birds Canada launched the 
Great Lakes Marsh Monitoring Program (MMP). The goal 
of the program is to contribute to conservation planning 
and management and increase public awareness of 
the value and importance of wetlands. The program 
relies on volunteers to collect data on frogs and birds, 
and their habitats (data collection protocols can be 
found here). This data is used to assess frog and 
bird populations at scales that range from individual 
wetlands to the entire Great Lakes basin. One of the 
primary objectives of the MMP was to contribute to 
the assessment and long-term monitoring of Great 
Lake AOCs in terms of anuran and marsh bird relative 
occurrence, relative abundance, and community 
structure. In 2005, EPA funded a special two-year 
wetland monitoring project to supplement the MMP. 
The primary objective of the project was to increase 
MMP coverage in priority marsh habitats within AOC 
boundaries as well as marshes within the larger source 
watershed. Using a scoring system called the Indices of 
Biotic Integrity (IBI), which incorporated multiple metrics 
including, but not limited to, anuran species richness 
and abundance values, researchers calculated an IBI 
score ranging from 0 to 100 for each wetland. Wetlands 
with higher IBI scores indicate better biological 
conditions than wetlands with low scores. Based on 
these IBI scores, researchers determined that among 
sites within/adjacent to the Rochester Embayment AOC 
boundary, five sites (Braddock Bay-Buttonwood Creek, 
Buck Pond, Braddock Bay-West Creek, Cranberry 
Pond, and Flats Marsh, Figure 13) had no impairment to 
amphibian diversity (Archer et al., 2006). However, four 
sites (Round Pond, Turning Point Park, East Manitou, and 
Braddock Bay-Salmon Creek, Figure 13) were impaired 
in their ability to support amphibian species. (Archer 
et al., 2006) (Note: for convenience, and because the 
adjacent sites are important to the overall habitat 
restoration that has occurred as previously described 

https://www.bsc-eoc.org/download/mmpqualplan.pdf
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in this report, the nine MMP sites are subsequently 
referred to in the text simply as “AOC sites” despite not 
all of them being within the AOC boundary.)

Researchers concluded that the majority of the 
Rochester Embayment AOC sites were in good 
condition with respect to habitat quality as determined 
by amphibian community composition, and that the sites 
feature sufficiently suitable marsh habitat coverage to 
support a high diversity of amphibian species (Archer 
et al., 2006). In fact, ten different anuran species, 
including all five indicator species—bullfrog (Lithobates 
catesbeinus), chorus frog (Pseudacris), mink frog 
(Lithobates septentrionalis), northern leopard frog 
(Lithobates pipiens), and spring peeper (Pseudacris 
crucifer)—identified by the MMP were found within the 
AOC sites, ranking the area above average for those 
Great Lakes basin non-AOC MMP survey locations 
(Archer et al., 2006).

Building off the MMP, in the early 2000s, Central 
Michigan University (CMU) recognized there was 
not a routine monitoring program in place that could 
determine the status and trends of Great Lakes 
coastal wetlands on a basin-wide scale. In 2010, CMU 
launched the Great Lakes Coastal Wetlands Monitoring 
Program (GLCWMP) to assess the status and trends 
of these wetlands by evaluating multiple parameters, 
including anuran populations. Information regarding 
data collection and other detailed information can be 
found here. In 2017, the GLCWMP became a completely 
developed monitoring system in which data are 
collected by wetland experts from 15 universities and 
government agencies from both the US and Canada. 
Wetlands across the Great Lakes Basin were selected 
for this project based on four criteria: 1) Must be larger 
than four hectares; 2) Must have or appear to have a 
Great Lake connection navigable by fish; 3) Must have 
herbaceous vegetation; and 4) Must be influenced 
by lake water levels. In total, 1,014 sites were chosen. 
Approximately 200 sites are randomly surveyed each 
year on a five-year rotation. Sites termed “benchmark 

Figure 13: MMP wetland locations

https://www.greatlakeswetlands.org/Reports-Publications
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sites” are also surveyed, which are of special interest 
for restoration or protection that may be sampled more 
than once in the five-year rotation and may not have 
been on the original survey list (Uzarski, 2021). The 
Braddock Bay restoration area described in Section 3.1.1 
is a benchmark site.

To date, two five-year sampling rounds have been 
completed (round one: 2011-2015; round two: 2016-
2020) with 1,221 sites surveyed in round one and 978 
in round two. Fewer wetlands were sampled in the 
second round due to the global pandemic. Currently, 
the GLCWMP is in the third year of its third five-year 
sampling rotation. Over the first two sampling rounds, 
185 sites were surveyed around Lake Ontario, 11 of 
which were in or adjacent to the Rochester Embayment 
AOC (Figure 14). Some of these locations were in the 
same general areas as MMP monitoring sites. (Note: 

For the same reasons cited above for the MMP, these 
11 GLCWMP sites are subsequently referred to in the 
text simply as “AOC sites” despite not all of them being 
within the AOC boundary.)

Results from the first two survey rounds indicate that the 
mean number of anuran species across the non-AOC 
sites is 4.9 and that the mean number of anuran species 
for the AOC sites is 5.1. Although the low number of AOC 
sites relative to non-AOC sites around Lake Ontario does 
not allow for a statistical comparison, the mean number 
of species for the non-AOC and AOC sites appears 
to be comparable. The benchmark Braddock Bay 
restoration site was monitored annually in the second 
round of surveys from 2016-2020. Survey results have 
shown that the number of anuran species at this site has 
increased from four to six since 2013 (Wilcox et al., 2018).

Figure 14: Great Lakes Coastal Wetland Monitoring Program sampling locations within/adjacent to the AOC
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Results of the 2005-2006 MMP indicated that of 
the nine AOC wetland sites surveyed, five had no 
impairment in amphibian diversity and four were 
impaired in their ability to support amphibian species. 
MMP researchers concluded that the majority of these 
sites were in good condition with respect to habitat 
quality as determined by amphibian community 
composition and that the sites feature sufficiently 
suitable marsh habitat to support a high diversity of 
amphibian species (Archer et al., 2006). It should be 
noted that two of the four impaired sites (Turning Point 
Park and Braddock Bay) have had habitat restoration 
projects completed in them (see Section 3.1.1 for project 
descriptions and locations).

Furthermore, the results from the two five-year survey 
rounds (2011-2015 and 2016-2020) conducted by 
GLCWMP indicate, although not statistically comparable 
due to the small number of sampling sites, that the 
mean number of anuran species within AOC wetland 
sites appear to be comparable to wetland sites around 
Lake Ontario. Together, the results of the MMP and 
GLCWMP studies indicate that the habitat is suitable to 
support a high diversity of amphibian species, the total 
number of species has increased in at least one of the 
restored wetlands in the AOC, and that the number of 
species per monitored wetland sites within the AOC 
appear to be comparable to wetlands around Lake 
Ontario, at 5.1 and 4.9 respectively. 

3.6 Criterion 6: Lake sturgeon 
of different life stages inhabit 
the Genesee River up to 
the Lower Falls and the 
Embayment, OR physical 
and biological habitat are 
suitable for sturgeon.
3.6.1 Background
Ecologically and culturally revered, lake sturgeon 
(Acipenser fulvescens) is the oldest and largest native 
fish species in the Great Lakes watershed. Historically 
in Lake Ontario, the lower Genesee River provided 
ample habitat for spawning and egg-incubation for 
lake sturgeon. However, settlement and industrial 
development severely impacted habitat and by the 
1930s lake sturgeon were extirpated from the area. In 
1983, the sturgeon was listed as a Threatened Species 
in New York State. The severely impacted habitat led 
to the BUI designation that the “fishery habitat was 
impaired by unsuitability for lake sturgeon.” The RAC 
Habitat Oversight Committee developed this criterion 
as an endpoint addressing the extirpation causal 
conditions.

3.6.2 New York State 
Lake Sturgeon Recovery Plan
In 1994, DEC developed its first statewide Lake 
Sturgeon Recovery Plan. The plan was revised in 
2000, 2005, and most recently in 2018. The current 
plan divides the historic range of sturgeon into seven 
management units, one of which—the Western Lake 
Ontario Management Unit—includes the Rochester 
Embayment AOC, including the lower Genesee River. 
The goal of the restoration plan is to establish or 
maintain sufficient self-sustaining populations of lake 
sturgeon. For a management unit to be considered 
recovered, the unit must have at least 750 sexually 
mature sturgeon in its population and there must be 
evidence of ongoing recruitment, demonstrated by 
three-year classes of wild production within a five-year 
period. Research to measure the goals of the Lake 
Sturgeon Recovery Plan informs managers on the status 
of the recovery effort relevant to the delisting criterion. 

3.6.3 USGS Sturgeon 
Population Assessments
Between 1999 and 2002, USGS conducted a study 
titled “Assessment of Habitat Use by Experimentally 
Stocked Juvenile Lake Sturgeon” of the lower Genesee 
River within the AOC. The purpose of this study was 
to assess the area for any remnant population and to 
evaluate the quality and availability of habitat for all life 
stages of lake sturgeon over multiple years. The study 
was designed to analyze the feasibility of restoration 
of lake sturgeon to an area where the species was 
once abundant (Dittman et al., 2006). Comprehensive 
benthic fauna and habitat sampling was conducted to 
provide data for the lake sturgeon habitat suitability 
model. The results rated foraging habitat for juvenile 
and adult sturgeon as good and the overall habitat of 
the Rochester Embayment AOC as suitable (Dittman et 
al., 2006). Following the investigation, in 2003-2004, 
1,900 hatchery raised juvenile sturgeon were stocked 
in the lower Genesee River. Stocking has continued 
annually since 2013. As of 2016, the overall sturgeon 
population of the lower Genesee River was estimated 
to be 1,288, ranging in age from 1 to 14 years, consisting 
of six different cohorts (DEC, 2018). Ongoing monitoring 
indicates that these fish often move between the lower 
Genesee River and the Rochester Embayment (Dittman 
et al., 2022). Eighteen years after the initial stocking, 
in 2021, four ripe males and one mature female were 
captured a half kilometer from potential spawning 
habitat (Dittman et al., 2022). The female was one of 
the 1,900 originally stocked in 2003-2004. It was 1,550 
millimeters in length, weighed 31.6 kilograms and likely 
produced ~ 330,000 eggs (Dittman et al., 2022). Results 
of this long-term research demonstrate that sturgeon of 
different life stages--from juvenile to adult--inhabit the 

https://www.dec.ny.gov/outdoor/111557.html
https://www.dec.ny.gov/outdoor/111557.html
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lower Genesee River and that, as of 2021, spawning is 
likely taking place. Based on this evidence, Criterion 6 
has been satisfied. 

3.7 Criterion 7: Mink inhabit 
and reproduce within areas 
contiguous to the Genesee 
River and streams within the 
defined area, OR physical 
and biological habitat 
are suitable for mink.
3.7.1 Background
Decreasing mink presence and reproduction in areas 
of the Genesee River was noted in the Stage I and II 
RAP documents as one of the indicators of the Loss of 
Fish and Wildlife Habitat BUI, and for which BUI removal 
criteria were developed. Since the BUI designation, 
several mink studies have been conducted within and 
around the AOC to assess the status of mink presence 
and reproduction. A summary of these is provided 
below.   

3.7.2 Mink Studies (2003 – 2007)
Researchers at SUNY Brockport conducted a series 
of studies investigating mink within the Rochester 
Embayment AOC, focusing on the Braddock Bay Wildlife 
WMA in the western portion of the AOC. Inland locations 
and areas along the Lake Ontario shoreline outside the 
AOC boundary were also included to serve as reference 
sites. This work built upon ongoing mink studies at 
the time by SUNY Brockport researchers and was 
intended to assess the status of this BUI as well as the 
Degradation of Fish and Wildlife Populations and Bird or 
Animal Deformities or Reproduction Problems BUIs. The 
additional studies were made possible through funding 
provided in 2004 from the Great Lakes Protection Fund 
(GLPF). (Note: while citations for each of the individual 
studies described below are provided, the final reports 
for these studies are included in their entirety as 
appendices to a larger comprehensive final report 
prepared by SUNY Brockport as part of the GLPF grant, 
included as Appendix E to this BUI removal report.)

The first study (Wellman and Haynes, March 2006), 
conducted from 2003 to 2004, involved the use of 
a proprietary “MustelaVision” system to attempt to 
document the actual presence of mink breeding 
within the AOC. MustelaVision is a remote-controlled 
video capture system developed for this project 
that researchers set up in wetland areas and along 
shorelines at locations where mink were likely to be 
observed. Researchers selected sites both within the 

Rochester Embayment AOC and at reference sites 
outside of the AOC to compare the relative abundance 
of mink. During the study period, mink families were 
recorded multiple times at AOC locations by the 
MustelaVision system. In one instance, four young and 
one adult mink were recorded. The researchers noted 
in their report that mink are normally solitary except 
for mating pairs and mothers with kits. Because some 
of the mink captured on video were clearly young, the 
researchers assumed that these were kits together 
with their mother. The MustelaVision video provided 
direct evidence that mink were not only present but 
successfully reproducing within the AOC. 

The second study (Wellman and Haynes, June 2006) 
centered on the development of a food web model for 
mink within the Rochester Embayment AOC to establish 
levels of mink exposure to bioaccumulative chemical 
contaminants (BCCs). This model could then be used to 
assess potential impacts to populations or reproduction. 
This study involved the trapping and collection of mink 
for direct tissue analysis of nitrogen and carbon isotope 
concentrations. The fact that mink were successfully 
trapped and collected provided additional direct 
evidence that mink do inhabit areas within the AOC. The 
relative concentrations of nitrogen and carbon isotopes 
in the mink tissue samples were used to evaluate the 
diets of mink both within the AOC and at reference 
locations, in terms of trophic levels and terrestrial and 
aquatic food sources. From this information, researchers 
were able to construct a food web/bioaccumulation 
model for mink in the AOC that could be used to predict 
body burdens of BCCs in mink in relation to their 
diets, based on the concentrations of BCCs in ambient 
water in Lake Ontario or the AOC. These predicted 
contaminant body burdens could then be used to 
assess potential adverse effects to mink populations or 
reproduction. 

This model was subsequently tested by comparing 
modeled/predicted BCC concentrations in mink tissue 
against measured tissue concentrations. The mink 
tissue analyses and model testing are further described 
in subsequent third (Pagano and Haynes, March 2007) 
and fourth (Wellman and Haynes, March 2007) studies, 
both of which are summarized below.

The third study (Pagano and Haynes, March 2007) 
involved the BCC analysis of tissue samples collected 
from lakeshore and inland populations of mink both 
within and outside of the AOC. From the resulting 
data, the researchers determined that there were 
no significant differences in BCC concentrations in 
tissue from mink captured inside and outside of the 
AOC, although mean concentrations were almost 
always higher in those within the AOC. While tissue 
contaminant levels in mink are not a direct consideration 
when assessing attainment of the BUI removal criteria, 
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the results of this study are noted here because the 
tissue contaminant data were subsequently used as part 
of testing the food web model developed in the second 
study above. This model testing is described further 
below (fourth study).

The fourth study (Wellman and Haynes, March 2007) 
included a literature review of reports on BCCs in 
mink tissue corresponding with adverse effects on 
populations or reproduction.  Through a review of 
existing literature, researchers compiled a list of adverse 
endpoints (e.g., reproductive failure, kit mortality, litter 
size reduction, etc.) and linked them to multiple effect 
levels for various BCCs. Some of the effect levels 
considered were the lowest-observed-adverse-effect-
level (LOAEL), the no-observed-adverse-effect-level 
(NOAEL), and the lethal concentration for 100 percent 
of the population (LC100). The LOAEL represents the 
lowest concentration of a chemical for which there 
are observed adverse effects to an exposed group, 
whereas the NOAEL represents the highest dose of 
a chemical for which there are no observed adverse 
effects. The LC100 represents the concentration for a 
chemical for which exposure results in mortality for the 
entirety of an exposed group. This endpoint is often 
scaled to different mortality rates. For example, a LC10 
value would represent a concentration that would result 
in 10 percent mortality of an exposed group. A table 
of these ecological endpoints is included in the study 
report (Wellman and Haynes, 2007). 

This fourth study also included testing the model 
developed in the second study discussed above 
(Wellman and Haynes, June 2006) that was being 
used to assess the adverse effects on populations or 
reproduction by comparing the modeled/predicted BCC 
concentrations in mink tissue based on Lake Ontario 
ambient water concentrations against the actual tissue 
concentrations from mink tissue analyses performed 
in the third study. Comparisons were limited to mink 
captured along the lake shoreline as these would 
presumably have a diet of organisms exposed to the 
lake water. It was found that the modeled estimates 
of the levels of mink exposure to BCCs worked well 
for some, but not all, chemical contaminants being 
assessed.

A final report was prepared by the SUNY Brockport 
researchers (Haynes, Wellman, and Pagano, August 
2007) tying together all the information from the 
various studies discussed above. This report is 
included as Appendix E of this BUI removal report 
and, as previously noted, contains the reports from 
the individual studies above as appendices. The 
conclusions from the final August 2007 report were 
that the series of studies documented the presence of 
mink populations and mink reproduction in the AOC 
and that analytical, modeling, and literature review 

results all suggest that mink reproduction is unlikely 
to be impaired in the AOC. The final study report also 
included a recommendation that additional monitoring 
of mink be conducted. This additional work is discussed 
in Section 3.7.3.

3.7.3 Follow-up  
Mink Studies (2013–2015) 
Several years after the conclusion of the studies 
described above, SUNY Brockport researchers 
conducted a follow-up project to reassess many of the 
same ecological indicators that had previously been 
studied, including the presence of reproducing mink 
populations within the AOC. This was based on the 
recommendations made as part of the previous studies, 
and to confirm the status of multiple BUIs, including 
Loss of Fish and Wildlife Habitat. This follow-up project, 
made possible through funding from the GLRI, was 
similarly comprehensive in scope. The study results 
below are discussed in more detail in the final report 
for the project (Haynes and Wellman, December 2015), 
included as Appendix F of this BUI removal report.

To reassess the status of mink within the AOC, 
researchers placed non-lethal “black trakka” traps at 20 
locations throughout the AOC where mink were likely 
to be found. These traps were designed to capture 
mink tracks and document direct evidence of mink 
presence within the AOC. Additionally, researchers 
used the USFWS Habitat Suitability Index (HSI) model 
for mink to estimate habitat suitability at 41 sites within 
the AOC. The USFWS HSI model uses three criteria-
-percent of surface water, percent vegetation cover 
within 30 meters of the shoreline, and percent shoreline 
cover within 1 meter of surface water--to assign a 
habitat score to a given site on a scale of 0-1, with a 
score of 1 representing optimum habitat. The 41 sites 
were selected using existing aerial imagery to identify 
potential areas of suitable habitat, and subsequently 
assessed on foot and via boat by researchers who 
recorded detailed habitat observations. An experienced 
mink trapper accompanied the researchers during these 
assessments and provided an “experience-based” HSI 
for mink. Also using a 0-1 scale, this index was intended 
to provide a measure of the likelihood of trapping a 
mink. 

As a result of the follow-up study, definitive evidence 
of mink was found at 10 of the 20 black trakka trap 
locations. Additionally, field staff observed one live 
mink swimming across the Genesee River. The USFWS 
HSI model calculated an average value of 0.85 out of 
1 at the sites within 100 meters of the shoreline of the 
Genesee River portion of the AOC, suggesting that 
the habitat appears to be highly suitable for mink in 
these areas. Comparatively, the professional trapper 
hired by the researchers rated the average habitat 
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suitability for mink at 0.43 throughout the study area, 
due primarily to steep, rocky slopes along the lower 
Genesee River and evidence of human activity along 
the shoreline. As described above, this latter index was 
not a direct assessment of habitat, rather a measure 
of the likelihood of trapping a mink. Therefore, a direct 
comparison of the results from the two HSIs cannot 
be made. However, the results from both measures 
collectively suggest that suitable habitat for mink exists 
and there is a moderate chance that mink could be 
captured in the 41 locations assessed. 

The SUNY Brockport research team also re-evaluated 
the risk of various BCCs that were noted in RAP 
documents to be linked to potential reproductive 
failure in mink within the AOC by collecting samples 
of common prey organisms from the Genesee River 
portion of the AOC and analyzing them for chemical 
contaminants. Exposure of mink to BCCs was estimated 
through modeling several possible mink diets, which 
showed that:

	● Using the “highest exposure” mink diet found in 
published literature (92% from aquatic sources) 
and using mean concentrations of contaminants 
found in potential mink prey in the Genesee 
River portion of the AOC, the maximum dietary 
exposure of mink would be 81% of the LOAEL for 
total mercury, 23% of the LOAEL for total PCBs, 
and 69% of the LOAEL for toxic equivalency 
(TEQ, a measure of dioxin and dioxin-like 
compounds). These results represent the “worst 
case” diet scenario. For this study, TEQ included 
contributions from PCBs, dioxins/furans, and 
polycyclic aromatic hydrocarbons. 

	● Using the average of six mink diets reported in 
published literature (65% from aquatic sources) 
comparable to what mink would eat in the 
Genesee River portion of the AOC and using 
mean concentrations of BUI-related contaminants 
found in potential mink prey in the study area, 
the dietary exposure of mink would be 48% of 
the LOAEL for total mercury, 13% of the LOAEL for 
total PCBs, and 40% of the LOAEL for total TEQ. 
This is the “likely” diet scenario.

These findings demonstrate that contaminant levels in 
mink prey within the Genesee River portion of the AOC 
are not likely causing reproductive problems in mink.

3.7.4 Overall Assessment 
of Mink Studies
The collective findings of the 2003-2007 and 2013-
2015 studies summarized in this section show that mink 
inhabit and reproduce within AOC areas contiguous to 
the Genesee River and that the physical and biological 
habitat are suitable for mink, thus demonstrating that 
the BUI removal criterion has been met. 

3.8 Criteria Conclusions
It cannot be overstated the extensive amount of time, 
funding, and support invested to improve environmental 
conditions, including fish and wildlife habitat, within the 
Rochester Embayment AOC since the Stage I/II RAP 
documents were prepared. While we recognize the 
limitations of what can be achieved in terms of returning 
developed areas within the AOC and the surrounding 
watershed back to more natural habitat that would 
better support fish and wildlife, the restoration work and 
studies/assessments conducted in recent years have 
demonstrated that significant progress has been made 
addressing the causes of this BUI that were identified 
in the RAP and that the criteria established to allow for 
removal of the BUI designation have been met to the 
extent possible. 

Maintenance and monitoring of improved conditions 
will continue to be challenged and tested by societal 
pressures (land use, economic development, etc.) and 
increasingly unpredictable climate patterns and natural 
forces within the watershed. Additional actions and 
programs will be implemented, where warranted and as 
feasible, both within and outside of the AOC, to continue 
the improvements made under the AOC program. Some 
of these are described in the next section of this report.
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4. Additional 
Activities Supporting 
BUI Removal
4.1 2018-2022 Lake 
Ontario Lakewide Action 
and Management Plan
The 2018-2022 Lake Ontario Lakewide Action and 
Management Plan (LAMP) is a binational ecosystem-
based action plan to restore and protect the water 
quality of Lake Ontario and its connecting river systems, 
the Niagara and St. Lawrence Rivers. This was the first 
Lake Ontario LAMP under the 2012 amendment of the 
GLWQA. Subsequent updates are anticipated every five 
years (the 2023-2027 LAMP is under development as of 
September 2023). The LAMP is developed by member 
agencies of the Lake Ontario Partnership, which is a 
collaborative team of natural resource managers led by 
the governments of the US and Canada, in cooperation 
and consultation with State and Provincial governments, 
Tribal governments, and watershed management 
agencies committed to restoring and protecting Lake 
Ontario, the Niagara River and the St. Lawrence River. 
In preparing the LAMP, the Lake Ontario Partnership 
also seeks input from scientists, First Nations, Métis, 
stakeholders, non-governmental organizations, and the 
general public.

The purpose of the LAMP is: 1) To summarize the current 
state of Lake Ontario according to the nine General 
Objectives of the GLWQA and point out key threats; 
2) To outline actions that will be taken to address the 
threats and contribute to the restoration and protection 
of water quality in Lake Ontario; and 3) To engage all 
groups and individuals in the Lake Ontario basin to 
take action to protect the water quality in Lake Ontario. 
LAMP-guided project implementation and agency 
support of the overall goals and objectives of the LAMP 
are expected to contribute to the continued restoration 
of beneficial uses within the Rochester Embayment 
AOC.

4.2 Water Education 
Collaborative (WEC)/
H20 Hero Campaign
To help mitigate the problem of urban stormwater runoff 
carrying nutrients and pollutants to local waterways, the 
Water Education Collaborative (WEC) was established 
in 2001 based on a recommendation originally made 
in the Stage II Rochester Embayment RAP. The WEC is 
composed of experts, public interest parties, and local 

stakeholders. The purpose of the WEC is to educate 
people about local water quality issues and inspire 
them to help protect and improve water quality in the 
lakes and streams of the Genesee Regional Watersheds 
of Lake Ontario. To achieve this goal, the WEC, with 
the support of Causewave Community Partners 
(formerly the Advertising Council of Rochester) and 
the Stormwater Coalition of Monroe County, launched 
the H2O Hero campaign in 2007 with the vision that 
individuals can have a positive impact on local water 
conditions through awareness and modest changes in 
everyday activities.  

Through the H2O Hero campaign, the WEC offers 
interactive educational resources on the main sources 
of residential pollution and shows residents how they 
can reduce their pollution contribution and exhibit more 
environmentally responsible behaviors through the 
proper use and storage of household and yard care 
products. By implementing the WEC and the H2O Hero 
campaign, people within the Genesee River watershed 
can better understand how they impact local water 
quality as well as how they can help improve and 
protect their water resources by reducing nutrients and 
pollutants entering the waterways.

4.3 Genesee RiverWatch Initiative
In 2014, the Center for Environmental Information (CEI) 
commenced the Genesee RiverWatch initiative and has 
passionately and successfully engaged communities 
within the watershed to raise awareness of critical 
issues and promote an appreciation for the river and its 
tributaries. Each year, Genesee RiverWatch facilitates 
educational and recreational programs to enhance 
public knowledge and increase commitment to its future 
health. In addition to educating and informing, the 
organization collaborates with state and local partners 
to improve water quality and overall environmental 
conditions. Through collaborative project design and 
implementation, Genesee RiverWatch is committed to 
restoring degraded riparian areas, reducing phosphorus 
and sediment loads, and continuously support ongoing 
monitoring efforts.

Within the context of the Rochester Embayment AOC, 
ongoing collaboration and support of this organization 
represents a commitment to stewardship and education 
for the future. The Rochester Embayment will continue 
to benefit from programs, projects, and initiatives led 
by the Genesee RiverWatch community, long after 
delisting.
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4.4 Genesee River Nine 
Element (9E) Plan
In September 2015, DEC approved the Genesee 
River Basin Nine Key Element Watershed Plan for 
Phosphorus and Sediment, with the goal of reducing 
nutrient and sediment loading to the Genesee River. 
Nine Element Plans are locally developed watershed-
scale management plans designed to address known 
water quality issues. The 9E Plan identified major 
sub-basins within the Genesee River watershed and 
prioritized nutrient and sediment reduction efforts 
within these sub-basins. Based on data collected 
through a suite of scientific studies, load estimates from 
point and nonpoint sources were listed, identifying 
land use and human activities that have the greatest 
negative impacts. The 9E Plan also identified specific 
management measures and associated load reduction 
estimates designed to improve water quality throughout 
the watershed. Management measures such as grassed 
waterways, streambank stabilization, cover crops, 
buffer strips, and other green infrastructure projects 
are effective methods to reduce phosphorus and 
sediment transport within the Genesee River watershed. 
Additionally, the Genesee River watershed has been 
designated as an Agricultural Priority Watershed under 
the federal GLRI Action Plan III. The development of 
the 9E Plan, along with the federal priority designation, 
serve to provide greater access to state and federal 
Great Lakes funding that will continue to support projects 
that reduce watershed sediment and nutrient loads.

4.5 DEC Habitat 
Management Plans (HMP)
As part of DEC’s regular stewardship of State lands, 
the habitat of the Braddock Bay WMA will continue to 
be maintained under the guidance of the site’s HMP. 
Site-specific habitat management plans are created 
for WMAs and other properties overseen by DEC's 
Bureau of Wildlife. The goals of the plans are to guide 
habitat management decisions that benefit wildlife and 
support wildlife-related recreation. The plans guide 
management for a ten-year period, after which they 
are assessed and modified, if needed. These plans 
incorporate management recommendations from:

	● Unit Management Plans;

	● Existing WMA habitat management guidelines;

	● New York Natural Heritage Program WMA 
Biodiversity Inventory Reports;

	● Bird Conservation Area guidelines; and

	● Other documents available for WMA management.

5. Public Outreach
On June 22, 2023, DEC and MCDPH held a virtual 
outreach event to present the rationale for removing the 
Loss of Fish and Wildlife Habitat BUI to the public. The 
outreach event consisted of a brief formal presentation 
of the BUI removal criteria and how each portion of it 
has been addressed, followed by a question-and-answer 
session where attendees were provided an opportunity 
to ask questions directly to DEC and MCDPH staff 
regarding this BUI removal. Twenty-five people attended 
the event, including 11 representatives of federal, state, 
and local government agencies, and 14 others from 
non-governmental agencies or the general public.

During the webinar, no major concerns were raised 
regarding efforts to remove the BUI. Rather, comments 
generally pertained to:

	● How conditions within the AOC will be monitored 
after the BUI is removed and the AOC delisted;

	● How the restored areas will be maintained and 
protected, including from future development 
pressures and land use changes; and

	● Ongoing concerns over fish consumption 
advisories.

These comments were addressed by DEC staff during 
the webinar and, to an extent, are addressed in various 
sections of this report. 

Also, beginning on June 13, 2023, the draft BUI removal 
report was posted on the MCDPH website for a 30-day 
period during which the public was encouraged to 
review the report and to provide any comments or 
questions via email to MCDPH. No comments or 
questions were formally submitted by the public during 
this 30-day period.
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6. Conclusions 
6.1 Removal Statement
The Loss of Fish and Wildlife Habitat BUI was originally 
listed as impaired due to multiple documented 
ecological issues described in the Stage I RAP, 
including:

	● Loss or degradation of suitable wetland areas for 
fish and wildlife;

	● Degradation of riparian vegetation important for 
stabilization and habitat;

	● Turbid water quality conditions;

	● Decreasing macroinvertebrate species indicative 
of healthy aquatic conditions;

	● Lacking amphibian diversity and abundance;

	● Loss of juvenile and adult lake sturgeon in the 
Genesee River; and

	● Decreasing mink presence and reproduction.

Over the past three decades, a significant amount of 
work has been completed to address the loss of habitat 
and the specific causes of the BUI noted above. MCDPH 
and DEC have determined that the established removal 
criteria for the Loss of Fish and Wildlife Habitat BUI 
have been met to the extent possible under the AOC 
Program. Additionally, data presented herein illustrate 
that some causes underlying the BUI are the result of 
impacts from the surrounding watershed outside of 
the AOC and/or are considered lake wide or regional 
concerns not unique to the Rochester Embayment AOC. 
Therefore, under the BUI removal scenarios presented 
earlier in this report, the Loss of Fish and Wildlife Habitat 
BUI can be removed. The Rochester Embayment RAC 
fully supports the removal of this BUI (Appendix A). 

6.2 BUI Removal Steps
Completed Date Step Taken

1. √ 8/1993 BUI first documented as 
“Impaired” in the Stage I RAP.

2. √ 2002
BUI removal criteria developed 
and included in Stage II RAP 
Addendum

3. √ 5/2012 BUI removal criteria revised 
with RAC consensus.

4. √ 12/2018
RAP advisory committee 
agreed to proceed forward 
with BUI removal.

5. √ 12/2022
Initial draft BUI removal report 
sent to EPA for review by 
Technical Review Lead (TRL).

6. √ 6/2023

DEC/MCDPH hold public 
outreach event and 30-day 
period for public to review 
draft BUI removal report.

7. √ 7/2023

Input from the public 
during the 30-day period 
reviewed and incorporated 
as appropriate into the BUI 
removal report. NYSDEC 
completes final modifications 
to the BUI removal document.

8. √ 9/2023 DEC submits final report to 
EPA.

6.3 Post-Removal Responsibilities
New York State Department of 
Environmental Conservation
The Braddock Bay Monitoring and Adaptive 
Management Reports (2016-2021) have shown a 
positive response to the restoration activities. There 
is interest in continuing the monitoring to assess the 
progress of restoration at the Braddock Bay WMA, but 
future funding and project management would need to 
be determined. As part of DEC’s regular stewardship of 
State land, the habitat of the Braddock Bay WMA will 
continue to be maintained under the guidance of the 
site’s HMP, as previously noted.

DEC will continue to monitor water quality and the benthic 
macroinvertebrate community in the lower Genesee 
River and the surrounding watershed through the RIBS 
program. DEC will also continue to work with other 
partners, including federal agencies, to ensure appropriate 
monitoring of the Genesee River is conducted, where 
necessary and feasible, as part of binational lake-
wide management activities such as the Lake Ontario 
Cooperative Science and Monitoring Initiative.
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United States Environmental 
Protection Agency
EPA will continue to provide funding for RAP/RAC 
coordination and technical assistance to support the 
delisting of the Rochester Embayment AOC. EPA and 
other federal agencies will also continue to recognize 
the Genesee River as an Agricultural Priority Watershed 
within the Great Lakes Basin. After delisting, habitat 
restoration efforts within the Genesee River watershed 
and the Rochester Embayment will continue to the 
extent feasible under the Lake Ontario LAMP, which is a 
binational plan led in the US by EPA.   

Monroe County  
Department of Public Health
With EPA/GLRI funding, MCDPH currently provides 
a Coordinator for the Rochester Embayment AOC 
RAP, facilitates RAC efforts, and provides technical 
assistance for AOC documentation and project design. 
With anticipated continued funding from EPA, MCDPH 
may continue in these roles through the delisting of the 
Rochester Embayment AOC.

Remedial Advisory Committee
The RAC will continue to forward the objectives of the 
RAP by evaluating, supporting, and documenting the 
restoration of the Rochester Embayment AOC until the 
long-term goal of delisting the AOC can be achieved.
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Appendix B
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Appendix C
Braddock Bay Restoration Fact Sheet







Appendix D
2013 – 2018 TSS Data
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2003-2007 Mink Studies





































































































































































































































































































Appendix F
2013-2015 Mink Studies
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