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Executive Summary 
 
Genesee RiverWatch developed this Sediment and Nutrient Reduction Plan for the Genesee River Basin 
by combining the work of others with their own studies and significant public input. The plan leverages 
the success they have had with defining and implementing streambank restoration projects on the 
Upper Basin of the Genesee River watershed. The Plan calls for an approach that works to define and 
implement projects that can readily be agreed to while maintaining efforts to attain sustainable funding 
to complete the Plan.  
 
The Plan will implement sediment and erosion control projects with the largest impact on reducing 
suspended solids and nutrients in the Genesee River Basin. The initial focus of this plan through 2022 
will be on defining and implementing the following: 
 

1. Streambank restoration (SBR) projects on the main stem in the Upper Basin; 
2. Selected SBR and Agricultural best management practices (Ag BMP) projects in the Canaseraga 

Creek sub-watershed; 
3. SBR and Ag BMP projects on the top-priority minor tributaries in the Upper Basin; and 
4. Ag BMP projects on the top-priority gullies on the main stem in the Middle Basin. 

 

 
Beards Creek Entering the Genesee River 
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Background 
 
Streambank restoration and agricultural best management practice (BMP) projects are currently being 
investigated and funded on an ad-hoc basis. Recent monitoring and modeling studies by SUNY Brockport 
(2013) indicate that streambank erosion and the presence of agricultural lands without riparian buffers 
as causes of increased sediment and nutrient loading in the Genesee River Basin. Erosion of 
streambanks in the Basin is a major ecological and economic problem for our region. In an average year, 
420,000 tons of soil flow down the river to Rochester, causing loss of valuable farmland, costly dredging 
at Mt. Morris Dam and Rochester Harbor open; sediment levels that reduce fish populations and make 
our rivers unappealing for recreation and tourism, and high nutrient levels that lead to harmful algal 
blooms and beach closings. 
 
Genesee RiverWatch has been working since 2015 towards combining the results of past work by others 
and their own work described below along with the results of our previous study in the Upper Genesee 
River Basin (2015 HOW Grant) to create a watershed-wide streambank restoration and sediment 
reduction plan. The goal is to present the results of a full watershed study to federal and state officials 
(regulatory and elected officials) to solicit their support of a multi-year, funded program to complete the 
restoration.  
 
The streambank restoration plan developed will be used in conjunction with the state-approved 9-
element plan for the Genesee River Watershed to apply for GLRI and other federal funding to restore 
critical portions of the Genesee River and the riparian buffers associated with them. Our history on this 
effort is shown below. 
 

¶ 2015 ς Completed a streambank erosion analysis on a 12-mile section of the Upper Genesee 
River Basin (HOW Grant for $15,000) 

¶ 2016 ς Received funding to restore one of the 17 sites identified in the 2015 study. Restoration 
completed May 2018. (Great Lakes Commission grant for $150,000) 

¶ 2017 ς Received funding for a project to restore another site identified in our 2015 study. Work 
in progress. (Great Lakes Restoration Initiative for a $280,000) 

¶ 2018 ς Completed a streambank erosion study for the Middle Genesee River Basin based upon 
our success with the Upper Basin and the results of our Summit ($25,000 grant from NY Sea 
Grant; $5,000 from HOW to aid in the development of a basin-wide plan.) 

 
For our 3rd Annual Genesee River Basin Summit, we facilitated an in-depth discussion of the issues 
associated with the severe erosion of streambanks in the Genesee Basin. The event involved a series of 
presentations by state, regional and local experts on Wednesday, May 25, 2016. The 130+ attendees 
representing over 60 organizations participated in the subsequent discussions. (Link: 
https://bit.ly/20qgvDe) They concluded that such a full-basin strategy should incorporate the outcomes 
below. This report details the results of our work to address these outcomes. 
 

1. Conduct an analysis of the extent and severity of streambank erosion in the entire watershed. 
2. Determine what could be done to restore the highest priority streambanks in sufficient detail to 

allow an evaluation of the efficacy of implementing such a program. 
3. Consider the impact on water quality improvement, habitat, increased boating/fishing access, 

soil loss, land protection, improved Port of Rochester harbor reliability, and private and public 
dredging costs. 

 

https://bit.ly/20qgvDe
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Approach 
 
The overall goal of this effort was to assemble a plan that defines the feasibility, benefits, and cost to 
complete a basin-wide streambank restoration program to reduce sediment and erosion while lowering 
phosphorus levels. Ultimately, Genesee RiverWatch plans to present the plan to federal and state 
officials (regulatory and elected officials) to solicit their support of a multi-year funded program to 
complete the restoration. Genesee RiverWatch plans to utilize methods developed by others and some 
have been developed internally. The overall approach to this effort is described below. 
 

¶ Build Partnerships ς Continue to work with stakeholders to discuss the scope of this plan and 
their involvement in the process of developing the plan. 

¶ Identify Critical Areas ς Use aerial imaging, GIS, work of others, and site visits to identify the 
sections of the river that need restoration. 

¶ Public Engagement ς Conduct forums with stakeholders and citizens to solicit feedback and 
input on the plan. 

¶ Select Best Restoration Options ς Identify technically and economically feasible bank 
stabilization and riparian buffer restoration options for each section of the river.  

¶ Prepare Plan ς Create a Genesee River Basin sediment reduction plan. 
 
Build Partnerships: Genesee RiverWatch always seeks to collaborate with as many stakeholders as 
possible on all projects we undertake. Since the startup of our Genesee RiverWatch initiative we have 
worked diligently to make this a reality. This plan development project was not different. The key 
stakeholders with whom we worked to develop this plan include those listed below. 
 

Landowners ς We worked with several landowners to gauge their interest in erosion control and 
solicit their support for projects on their land. The landowners consisted of four farmers, one 
municipality, and one non-agricultural land owner. 
 
Soil & Water Conservation Districts (S&WCD) ς We continued our partnership with the Allegany 
County S&WCD that was developed during our work with them to define and implement 
streambank restoration projects in their county. Livingston County S&WCD are new partners we 
have engaged recently in this effort. Most of the gully issues are in their county as is a high 
priority sub-watershed that is a major source of sediment and phosphorus to the river. 
 
US Fish & Wildlife Services ς We have worked with this organization to help them identify 
streambank restoration projects on the main stem of the river in the Upper Basin. We provided 
details on five projects in that area and tours of each site. This was in conjunction with their 
interest to fund a project in 2019. 
 
US Army Corps of Engineers ς We have worked with the Army Corps for several years on specific 
watershed erosion projects. However, this effort gave us an opportunity to work with them on 
our Workshop. They provided the venue. 
 
Local Colleges and Universities ς We enhanced our collaboration with SUNY Brockport and SUNY 
Geneseo with their involvement at the Workshop. 
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Identify Critical Areas: The process used to identify critical areas in need of restoration to reduce soil loss 
and sediment to the river was an iterative one. We started with desktop evaluations using a variety of 
GIS geospatial analysis tools then field verification of those results. After our first iteration of that 
approach we repeated it again based upon what we learned in the field.  The third iteration was verified 
by personal recollection from many visits to the areas investigated. 
 
The variety of different GIS tools and datasets to evaluate to identify critical areas included HIT, Trees-
for-Tribs, SWAT, STEP-L, and Waterscape. In our preliminary work we ended up comparing two data sets 
using Zonal Statistics, to screen for erosion potential: Trees for Tribs and High Impact Targeting System. 
 
As a result of our second iteration we were able to determine that the Hillshade tool in ARCGIS using 1-
Meter USDA DEM Imagery showed the most potential. The Hillshade tool obtains the hypothetical 
illumination of a surface by determining illumination values for each cell in a raster. It does this by 
setting a position for a hypothetical light source and calculating the illumination values of each cell in 
relation to neighboring cells. It greatly enhanced the visualization of the surface for analysis and 
graphical display. We also created drainage lines from the 1-meter DEM using ArcGIS Spatial Analyst 
Hydrology toolset to find ephemeral and intermittent streams beyond those identified as NHD blue line 
streams. 
 
These tools allowed us to pinpoint the location on the main stem of the river that gullies were present. A 
field verification of this technique resulted in gullies being present at 16 of the 16 sites identified by the 
tool. Figures 1 and 2 below show the graphical display from this analysis. Eighty-nine medium and high 
erosion potential gullies were identified using this method. The details of where the 89 gullies are 
appears in Figure 3 in Appendix A which gives more detail of our analysis. 
 

 
 
Figure 1: Location of Priority Gullies on the Main Stem 
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Figure 2: Closer Look at Minor Tribs on Main Stem 
 

Public Engagement: A significant portion of our initial work was focused on the development of 
various GIS techniques that could be used to identify and prioritize areas of erosion within the 
Middle basin and one-on-one discussions with technical experts and stakeholders. However, on 
March 28, 2018 we held a workshop to review our work to date and solicit feedback. We asked 
the over 70 attendees to break into three separate groups to develop a list of ideas that 
address the topics below for gullies, tributaries, and the main stem. Breakout groups were 
asked to consider: 

 

¶ Restoration options 

¶ Available cost information 

¶ Possible funding sources  

¶ Identification of specific problem areas in Middle Basin 

¶ Other studies available 

¶ Feasibility of doing the work in a 10-year period 

¶ Other agencies who should be involved  
 

This Workshop (Appendix A contains the notes from that workshop) was a key point in our 
investigation. The discussions at the break-out sessions provided invaluable input on our 
investigation to that point and ideas on how to mitigate the impact on sediment loads. The 
outcome of the Workshop and our subsequent investigation and analysis decided that: 
 

¶ Gullies represent a significant opportunity to reduce sediment loads to river 

¶ Priority for gullies should go to those associated with cultivated farmland 

¶ The Plan should be broken down into categories that can be dealt with in parallel: 
a) Category one involves SBR on the main stem; 
b) Category two involves SBR and Ag BMPs in main six sub-watersheds; 
c) Category three involves SBR and Ag BMPs on minor tributaries; and 
d) Category four involves Ag BMPs on gullies along the main stem 
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Select Best Options: The following studies and findings were used to select the best options for the Plan: 
 

¶ SUNY Geneseo study showed limited streambank erosion on the main stem in the Middle Basin 

¶ SUNY Brockport study identified erosion associated with gullies along the main stem to 
significantly contribute to sediment and phosphorus loads in the Basin, 

¶ SUNY Brockport study demonstrated that the Canaseraga Creek sub-watershed was the second 
most significant source of sediment and phosphorus to the river of the six sub-watersheds in the 
Basin 

¶ SUNY Brockport study and our work showed that streambank erosion in the Upper Basin was 
most significant source of sediment and phosphorus in the Basin 

¶ SUNY Brockport study and demonstrated that minor tribs are significant sources of sediment 

¶ Our work in the Upper Basin 

¶ Our work in the Middle Basin to identify gullies 
 

Prepare Plan: The development of this plan was guided by the following factors discussed below. 
Each factor was considered in the context of continued identification and implementation of 
projects that are agreed to be beneficial while looking for support of the overall basin restoration 
plan. This is specifically related to Genesee RiverWatch success in identifying and implementing 
streambank restoration projects in the Upper Basin. 

 

¶ Outcomes of our Workshop - Consider breaking down the plan into categories that can be dealt 
with in parallel: 

o Category one involves SBR on the main stem; 
o Category two involves SBR and Ag BMPs in main six sub-watersheds; 
o Category three involves SBR and Ag BMPs on minor tributaries; and 
o Category four involves Ag BMPs on gullies along the main stem 

¶ Outcomes of our Middle Basin gully analysis ς Use prioritized list of gullies to approach project 
definition in terms of contacting farmers and designing restorations 

¶ Adaptive management principles ς [ŜǾŜǊŀƎŜ DŜƴŜǎŜŜ wƛǾŜǊ²ŀǘŎƘΩǎ ŎƛǘƛȊŜƴ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ 
data to show the effect of restorations and inform changes to the plan 

¶ Work completed by SUNY Brockport ς Use results of their 2013 Basin study that highlighted 
Canaseraga Creek sub-watershed and the Upper Basin sub-watershed as the two most 
significant sources of sediment in the basin. Additionally, they identified two minor tributaries 
as significant sources of sediment in the Upper Basin 

¶ SUNY Geneseo ς Identified little movement/meandering/erosion of the streambank of the main 
stem in the Middle Basin 

¶ Results of Genesee RiverWatch 2015 study ς Identified 17 sites along a 14-mile stretch of the 
Genesee River in the town of Caneadea, NY. The status of the pursuit of funding to implement 
those projects was considered: 

o One project completed in 2018 
o One project in process of being implemented. Expected to be complete in 2019 
o One project being considered for funding by the US Fish and Wildlife Services in 

2019 
o One is planned for submittal for funding in the summer of 2018.  
o Five more projects ready to be submitted at the next funding opportunity. 
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Genesee River Basin Sediment Reduction Plan: Implement sediment and erosion control projects with 
the largest impact on reducing soil loss and suspended solids in the Genesee River Basin. The initial 
focus of this plan through 2022 will be on: 
 

1. Implementing priority streambank restoration (SBR) projects on the main stem in Allegany 
County; 

2. Implementing selected SBR and Agricultural best management practices (Ag BMP) projects in 
the Canaseraga Creek sub-watershed; 

3. Implementing SBR and Ag BMP projects on the top-priority minor tributaries in Allegany County 
starting with Angelica or Van Campen Creeks; 

4. Implementing Ag BMP projects on the top-priority gullies on the main stem in Livingston County; 
and 

5. Pursuit of federal and state appropriations for this work. 
 
The following principles will be used in defining and implementing these projects: 
 

¶ Partner with County Soil and Water Conservation Districts, landowners, and key basin 
stakeholders; and 

¶ Use our Citizen Monitoring Program data to guide adaptive management decisions for this 
project. 

¶ Continue to solicit support from basin stakeholders and the general public. 
 
 

Category: Main Stem Sub-watersheds Minor Tribs Gullies 

 
Focus Area: 

 

 
Fillmore to Belmont 

 
Canaseraga Creek 

 
Upper Basin 

 
Middle Basin 

Approach: Continue to seek 
funding for defined 
projects 

SBR and Ag BMPs on 
Buck Run Creek, Two 
Mile Creek and along the 
Groveland Flats portion 
of Canaseraga Creek 

SBR and Ag BMPs on 
Angelica Creek or 
VanCampen Creek 

Design and install Ag 
BMPs for the top-
priority gullies  

Potential 
Cost: 

 

 
$10 - $20M 

 
$1.0 ς 2.5M 

 
$0.5 ς 1.5M 

 
$0.5 - $1.5M 

 
Status: 

¶ Completed one 
project (2018) 

¶ Started another 
(2018) 

¶ Funding 
requests 
submitted for 
two others 

¶ 17 more ready 
to go 

¶ SUNY Brockport 
(2013) study 
specifically identified 
the projects above 

¶ Engineering design 
and cost estimates 
are needed 

¶ SUNY Brockport 
(2013) study 
specifically 
identified the 
projects above 

¶ Engineering 
design and cost 
estimates are 
needed 

¶ Recent analysis 
identified 89 
medium to high 
priority gullies 

¶ Need to select a 
group of them as 
appropriate 

¶ Develop 
engineering 
design and 
estimates 
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Funding Sources: 
 
The funding sources listed below have been identified as ones that consistently offer significant amounts 
for money for grants to address nonpoint sources of sediment and nutrients. These sources will be used 
to fund individual projects as they are defined and sponsored. 
 

¶ Federal 
o Great Lakes Restoration Initiative (GLRI) 
o Great Lakes Commission (GLC) 
o US Department of Agriculture (USDA)/Natural Resource Conservation Services (NRCS) 

¶ New York State 
o Ag and Markets Nonpoint Source Abatement and Control Program (ANPSACP) 
o Water Quality Improvement Program (WQIP) 
o Environmental Protection Fund (EPF) 

 
Next Steps 
 

1. Continue with work with Soil and Water Conservation Districts to identify, design, and 
implement projects described above as current resources allow. 

2. Pursue federal and state support and appropriations for this plan. 
3. Continue with the Genesee RiverWatch citizen monitoring program to collect data to guide 

adaptive management. 
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Appendices 
 

APPENDIX A ς Prioritizing Watersheds in the Genesee River Basin ς A Summary 
 
Over the past several years Genesee RiverWatch has been researching ways to prioritize watersheds in 
the Genesee River Basin. Note: a more detailed version of this summary may be viewed graphically in 
the Story Map on our website: https://bit.ly/2AX8mEn. 
 
Phase 1: Our work began in 2015 with our Streambank Stabilization (SBS) pilot project on a 12-mile 
section of the Upper Genesee River in the Town of Caneadea, in Allegany County. The final report may 
be obtained from our website, using the link above. 

 
Figure 1: Town of Caneadea 2015 with our Streambank Stabilization (SBS) location map 
  

https://bit.ly/2AX8mEn
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This study began with a manual meander analysis, digitizing 17 sites to estimate the amount of erosion. 
A meander is a section of a river that flows following a sinusoidal curve. Meanders are prone to erosion. 
To show highlights of this analysis, we made a Swipe Tool for our website, comparing 2002 to 2012 
USDA NAIP data. This was used by our project team and other stakeholders to view our top 5 candidate 
sites and evaluate them using our Weighted Site Selection criteria. 
 

 
Figure 2: Swipe tool ς see our website for an interactive version: https://bit.ly/2AX8mEn 
 
Our goal is to limit sediment and phosphorus loading to help improve water quality downstream, to the 
near shore of Lake Ontario. However, manual meander analysis is very time consuming and Stream Bank 
Stabilization costs about $175,000 per mile. 
 
Phase 2: In the Fall of 2017, we conducted a review of previous work (applied to the middle basin) 
including: 2011 land use/land coverΣ ŜƭŜǾŀǘƛƻƴΣ ǎƭƻǇŜΣ ǘƘŜ b¸{59/Ωǎ ф-element plan and our work with 
models using AVGWLF/Mapshed, STEP-[ {ŜŘƛƳŜƴǘ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ǘƘŜ 9t!Ωǎ ²ŀǘŜǊǎŎŀǇŜ ǿŀǘŜǊǎƘŜŘ 
prioritization tool. 
 
Phase 3: In the Spring of 2018, we used our Seagrant Middle Basin project as a test bed to try new site 
selection analysis methodologies including: 
 

Trees for Tribs Runoff Risk theme. This factor shows the propensity for erosion. It's part of the 
Trees for Tribs catchment dataset, from the New York Natural Heritage Program 
(NYNHP/NYSDEC). The top 60% of catchments were classified into five categories. Runoff Risk is 
designed to identify erosion hotspots that may be addressed by riparian buffers. It uses an 
erosion index indicator overlaid with land cover layers to determine areas with non-natural or 
agricultural cover with high erosion potential that could benefit from planting. 
We also conducted Site selection analysis using HIT (High-Impact Targeting System) raster data 
from a sediment loading model developed by Michigan State, using data from the NRCS for the 
USACE.  
We then created a zonal statistics analysis examining a composite of the Trees for Tribs Runoff 
Risk factor and the HIT raster data. This layer shows agricultural field areas that yield the 
greatest volumes of sediments for deposits in waterways. 

https://bit.ly/2AX8mEn
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Figure 3: Trees for Tribs and HIT zonal statistics composite map 
 
Phase 4 - Preliminary Gully analysis: Finally, we developed a new Gully Analysis strategy using 1-Meter 
USDA DEM Imagery created from Lidar. (Source: NYSGPO_AlleganySteuben2016_1_meter data from the 
NYS GIS Clearinghouse.) From this data, we created high resolution hillshade imagery using ArcGIS Pro 
and drainage lines using the ArcGIS Spatial Analyst Hydrology toolset to find ephemeral and intermittent 
streams beyond those defined as NHD blueline streams. Hillshade allows you to visually see where these 
gullies would be by virtually removing the vegetation. 
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Figure 4: Hillshade and Drainage Lines created from 1-Meter USDA DEM Imagery 
 
¢ƘŜǎŜ ŘǊŀƛƴŀƎŜ ƭƛƴŜǎ ǿŜǊŜ ǘƘŜƴ ǊŀƴƪŜŘ ōȅ {ǘǊŀƘƭŜǊΩǎ ǎǘǊŜŀƳ ƻǊŘŜǊ ŀƴŘ ƻǳǊ ǊŜǎǳƭǘǎ ǿŜǊŜ ƎǊƻǳƴŘ-truthed 
as a method to identify hidden gullies. In 16 out of 16 of our test sites, level 2 or higher drainage lines 
were confirmed to be gullies! 
 
Phase 5: In the Summer of 2018 we refined our gully analysis to prioritize areas along the Genesee River 
Mainstem in the middle basin, to show HUC12 sub-watersheds with the largest number of gullies. For 
comparison and to aid in our analysis, we used the latest New York State NHD Areas and NHD Flowlines 
from the USGS Hydrology website. 
 
Genesee River Middle Basin Mainstem analysis: A subset of the NHD Area dataset was made to limit 
our analysis to the Genesee River Mainstem. This polygon was converted to polylines for our analysis. 
An Intersection was made with these polylines and our Strahler polylines (made in our last quarter 
ŀƴŀƭȅǎƛǎύΦ ¢ƘŜǎŜ ƻǳǘǇǳǘ Ǉƻƛƴǘǎ ƛƴŘƛŎŀǘŜ ǘƘŜ άLƴǎŜǊǘƛƻƴ Ǉƻƛƴǘǎέ ƻŦ ǘƘŜ ƎǳƭƭƛŜǎ όȅŜƭƭƻǿ ŘƻǘǎύΦ  
 
A second Intersection was done with HUC12 sub-watershed polygons (USDA Geospatial Data Gateway). 
Cleanup: Duplicate Insertion points were removed from where the Strahler flowlines overlap the NHD 
Area polylines more than once. A few additional Insertion points were added where the lines did not 
quite intersect. 
 
The insertion points were then counted and summarized using the ArcMap Frequency tool. The output 
was exported to Excel for further analysis. The gullies were also qualitatively compared to NHD 
Flowlines, Named Streams. The Strahler order covered in the analysis was reduced to avoid duplication 
with these named streams and the full analysis was repeated. 


