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Executive Summary

Genesee RiverWatch developed this Sedinartt NutrientReduction 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 Basiof 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 willmplement sediment and @sion control projects with the largest impact on reducing
suspended solidand nutrientsin the Genese River Basin. The initial focofsthis planthrough 2022
will be ondefining and implementing the following

1. Streambank restorationrSBRprojects onthe main stemin the Upper Basin

2. Selected SBR and Agricultural best management practiceB\MRgprojects in the Canaseraga
Creeksubwatershed

SBRand Ag BMP projects on the tgpiority minor tributariesin the Upper Basinand

w

»

Ag BMP projects on thp-priority gullieson the main stem inhe Middle Basin.

—— B— SR

‘Beards Creek Entering the Genesee River
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Background

Streambank restoratioand agricultural best management practice (BMRjjects are currently being
investigated and funded on an dmbc basisRecent monitoring and modeling studies by SUNY Brockport
(2013)indicate thatstreambank erosion and the presence of agricultural lands without riparian buffers
as causes of increagesediment and nutrient loading the Genesee River Baskrosion of

streambanks in theBasin is a major ecological and economic problem for our region. In an average yeatr,
420,000tons of soil flow down the river to Rochester, causimgslof valuablearmland, costly dredging

at Mt. Morris Dam and Rochester Harbor opsadiment 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 RiverWatchas been working since 2015 towamsmbiningthe results ofpast work by others
and their own work described beloalong with the results of our previous study in the Upper Genesee
River Basin (2015 HOW Grant) to create a watershiele streambank restoratiomnd sediment
reductionplan.The goal i$o present the results o full watershed study to federal and state officials
(regulatory and elected officials) to solicit their support of a rydiar, funded program to complete the
restoration.

The streambank restoratioplan developedavill be used in conjunction with the statpproved 9
element plan for the Genesee River Watershed to apply for GLRI haedfetleral funding to restore
critical portionsof the Genesee River arkde riparian buffersaassociated with them. Ouristory on this
effort is shown below.

1 2015¢ Gompleted a streambank erosion analysis on arfife section of the Upper Genesee
River BasifHOW Grant for $15,000

1 2016¢ Received fundingp restore one ofhe 17 sites identified in the 2015 studyestoration
completed May 2018 Great Lakes Commission grant for $150)000

1 2017¢ Receivedunding for a projecto restore another site identified in our 2015 studi/ork
in progress(Great Lakes Restoration tiative for a $280,00D

1 2018¢ Completed a streambank erosion study for the Middle Genesee River Basin based upon
our success with the Upper Basin and the results of our Su(®&Bt000 grant from NY Sea
Grant $5,000 from HOW to aid in the developmentedbasinwide plan.)

For our3™ Annual Genesee River Basin Summnit facilitated an irdepth discussion of the issues
associated with the severe erosion of streambanks in the Genesee Basin. The event involved a series of
presentations by stataegional and local experts on Wednesday, May22%6. Thel 30+ attendees
representing over 60 organizations participated in the subsequent discussions. (Link:
https://bit.ly/20qgvDée) Theyconcluded that such a fdflasin strategyshould incorporate th@utcomes

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 tine ematershed.

2. Determine what could be done to restthe highest priority streambanks in sufficient detail to
allow an evaluation of the efficacy ahplementing such a program.

3. Consider the impact on water quality improvement, habitat, increased boating/fishing access,
soil loss, land protection, improdePort of Rochester harbor reliability, and private and public
dredging costs.
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Approach

The overall goal of this effort was assemblea planthat defines the feasibility, benefits, and cost to
complete a basiwide streambank restoration prograto reduce sediment and erosion while lowering
phosphorus leveldUltimately, Genesee RiverWatch plans tegent the plarto federal and state

officials (regulatory and elected officials) to solicit their support of a rydtr funded program to

complete the restoration. Genesee RiverWatch plans to utilize methods developed by others and some
have been developed internally. Theerall approach to thisffort is described below.

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

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

1 Public EngagemertConduct forums with stakeholders and citizens to solicit feedback and
input on the plan.

1 Select Best Restoration Optianklentify technically and economically feasible bank
stabilization and riparian buffer restation options for each section of the river.

1 Prepare Plag Create aGenesee RiveBasin sediment reductionlgn.

Build PartnershipsGenesee RiverWatch always seeks to collaborate with as stakgholders as
possible on alprojects weundertake Sincehe startup of our Genesee RiverWatch initiative we have
worked diligently tanake this a realityThis plan development project was not differefihe key
stakeholders with whom we worked to develop this plan include those listed below.

Landowners; Weworked 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 noagricultural land owner.

Soil & Water Conservation Dists (S&WCDg 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 recdly in this effort. Most of the gully issgeare in their county as is a high

priority subwatershedthat is a major source of sediment and phosphorus to the river.

US Fish & Wildlife Serviag¥/e 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 Engineei/e 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 vae.

Local Colleges and Universiteed/e enhanced our collaboration with SUNY Brockport and SUNY
Geneseo with their involvement at the Workshop.
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Identify Critical Areasfhe processisedto identify critical areas in need of restoration to reduce kb
and sediment to the river was an iterative one. We started with desktop evaluations using a variety of
GlSgeospatial analysimols then field verificatiorof those resultsAfter our firstiteration of that

approach we repeated it again based upohawwe learned in the fieldThe third iteration was verified

by personal recollection from many visits to the areas investigated.

Thevariety of different GIS toolsnd datasetdo evaluateto identify critical areas includedIT, Trees
for-Tribs, SWATSTER, and Waterscapdn our preliminary work we ended up comparing two data sets
using Zonal Statistics) screen for erosion potential: Trees for Tribs and High Impact Targeting System.

As a result of ousecond iteratiorwe were able to determine that the Hillshade tool in ARGGIS
Meter USDA DEM Imagesiiowed the most potential. The Hillshade tool obtains the hypothetical
illumination of a surface by determining illumination values for each cell in a rasteedttts 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 displaywe also created dinage lines from the-ineter DEM using ArcGIS Spatial Analyst
Hydrology todset to find ephemeral and intermittent streams beyond those identified as NHD blue line
streams.

Theseoolsallowed 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 graphicapliiy from this analysis. Eightine 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

Spring Brook Watershed

&

Figure 1: Location dPriority Gullies on the Main Stem
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Figure 2: Closer Lo
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Public Engagemen& significant portion of our initial work was focused on the development of
various GIS techniques that could lsed to identify and prioritize araseof erosion within the
Middle basin and on@n-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 sept groups to develop a list of ideas that

address the topics below for gullies, tributaries, and the main st#&makout groups were

asked to consider:

Restoration options

Available cost information

Possible funding sources

Identification of specific mblem areas in Middle Basin
Other studies available

Feasiliity of doing the work in a X§ear period

Other agencies who should be involved

= =4 -8 48 -8 -4 -9

This WorkshopAppendix A contains the notes from that worksheygs a key point in our
investigation. Theliscussiongat the breakout sessiongrovided invaluable input oour
investigationto that pointand ideas on how to mitigate the impact on sediment lodd&
outcome ofthe Workshop and our subsequent investigation andlgsisdecided that

1 Gullies represent a significant opportunity to reduce sediment loads to river
9 Priority for gullies should go to those associated with cultivated farmland
1 The Plarshould be broken dowmto categories that can be dealt with in parallel:
a) Category one involves SBR on thain stem;
b) Category two involves SBR and Ag BMPs in masnilsixatersheds;
c) Category three involves SBR and Ag BMHAsioar tributaries and
d) Categoy four involves Ag BMPs gulliesalong the main stem
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Select Best OptionFhe following studies and findings were used to select the best options for the Plan:

T
1

1
T
1

SUNY Geneseo study showed limited streambank erosion on the main stem in the Middle Basin
SUNY Brockpbstudy identifiederosionassociated with gullieslong the main stento

significantly contribute to sediment and phosphorus loads in the Basin,

SUNY Brockport stuadiemonstrated that the Canaseraga Creek-sidiershed was thesecond
most sgnificant source of sediment and phosphorus to the river of the sixsatbrsheds in the
Basin

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

SUNY Brokport study andlemonstrated that minor tribs are significant sources of sediment
Our work in the Upper Basin

Our work in the Middle Basin to identify gullies

Prepare PlanThe develoment 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 sadnadentifying and implementing
streambank restoration projects in the Upper Basin.

T

Outcomes of our WorkshopConsider breakingown the plan into categories that can be dealt
with in parallel:
Category one involves SBR on thain stem;
Category two involves SBR and Ag BMPs in magulsixatersheds;
Category three involves SBR and Ag BMRsinar tributaries and
o0 Category four involves Ag BMPsguliesalong the main stem
Outcomes of our Middle Basin gully analysidse prioritized list of gullies to approach project
definition in terms of contaéhg farmers and designing restorations
Adaptive management principle S@SNF IS DSy SaSS wAOBSNP I GOKQa
data to show the effect of restorations and inform changes to the plan
Workcompleted by SUNY BrockpartUse results of thei2013 Basin study that highlighted
Canaseraga Creskibwatershedandthe Upper Basisub-watershedasthe two most
significant sources of sedimeimt the basin. Additionallythey identified two ninor tributaries
as significant sources of sedimeéntthe Lpper Basin
SUNY Genesepldentified little movement/meandering/erosion of the streambank of the main
stem in the Middle Basin
Results of Genesee RiverWatch 2015 stuthientified 17sites along a I4nile stretch of the
Genesee River in the town of CaneadNY. The status of the pursuit of funding to implement
those projects was considered:
0 One project completed in 2018
0 One project in process of being implemented. Expected to be complete in 2019
o One project being considered for funding by the US Fish/ditdlife Services in
2019
Oneis planned for submittafor funding inthe summer o2018.
o Five more projects ready to be submitted at the next funding opportunity.

O OO

(@]
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Genesee River Basin Sediment Redu&tian:Implement sediment and erosion control projs with
the largest impact on reducirgpil loss anduspended solids in the Genesee River Basin. The initial
focus of this plathrough 2022will be on:

1.

2.

3.

4.

5.

Implementing prioritystreambank restoration§BRprojects on themain stemin Allegany
County;

Implementing selected SBR and Agricultural best management practic&MVAgprojects in

the Canaseraga Creslibwatershed

Implementing SBBnd Ag BMP projects on the tgpiority minor tributariesin Allegany County
starting with Angetia or Van Campen Creeks;

Implementng Ag BMP projects on the tegiority gullieson themain stem in Livingston County;
and

Pursuit of federal and state appropriations for this work.

The following principles will be used in definargd implementing these projects:

T

T

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.
9 Continue tosolicit support from basin stakeholders and the general public.

Category: Main Stem Subwatersheds Minor Tribs Gullies
Focus Area| Fillmore to Belmont Canaseraga Creek UpperBasin Middle Basin
Approach | Continue to seek SBR and Ag BMBs SBR and@A\BMP®n | Design and installgA
funding for defined | Buck Run Creek, Two Angelica Creek or BMPs for the top
projects Mile Creek and along theg VanCampen Creek | priority gullies
Groveland Flats portion
of Canaseraga Creek
Potential
Cost $10- $20M $1.0¢ 2.5M $0.5¢ 1.5M $0.5-$1.5M
1 Completedone| T SUNY Brockport 1 SUNY Brockport | T Recent analysis
Status project (2018) (2013) study (2013) study identified 89

i Started another
(2018)

specifically identified
the projects above

specifically
identified the

medium to high
priority gullies

1 Funding 1 Engineering design projects above | T Need to seleca
requests and cost estimates | § Engineering group ofthem as
submitted for are needed design and cost appropriate
two others estimates are 1 Develop

1 17 more ready needed engineering
to go 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 sourcésediment anchutrients. These sources will be used
to fund individual projects as they are defined and sponsored.

i Federal

0 Great Lakes Restoration Initiative (GLRI

0 GreatlakesCommission (GLC)

0 US Department of Agriculture (USDA)/Natural ResoGaeservation Services (NRCS)
1 New York State

o0 Ag and Market®Nonpoint Source Abatement and Control Program (ANPSACP)

o0 Water Quality Improvement PrograriVQIP

o0 EnvironmentalProtection Fund (EPF)

Next Steps

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

2. Pursue éderal and statesupport andappropriationsfor this plan.

3. Continue with theGenesee RerWatch citizen monitoring program to collect dab guide
adaptive management.
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APPENDIX APrioritizing Watersheds in the Genesee River Basify Summary

Over thepast several yeaitGenesee RiverWatdias 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 websitétttps://bit.ly/2AX8mEN

Phase 10ur work began in 2015 with o@treambank Stabilization (SB8pt project on a 12nile
section of the Upper Genesee River in the Town of Caneadea, in Allegany CouffityalTeeortmay

be obtained from our webte, using the link above.

’Town of Caneadea Streambank Stabilization Project|
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Figure 1: Town of Canead@®15 with our Streambank Stabilization (SBS) location map
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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 rivérat flows following a sinusoidal curve. Meanders are prone to erosion.
To show highlights of this analysis, we mad&nape Toofor our website, comparing 2002 to 2012

USDA NAIP data. This was used by our project team and other stakeholders to view ocarnojdate

sites and evaluate them using our Weighted Site Selection criteria.

Site 11 - Largest amount of land lost over
study period.

K ! e
Ear] MERE. G, INCREMENT 7. N USGS | Carl WERE esrl

Figure 2: Swipe toat see our website for an interactive versioiitps:/bit.ly/2AX8mEN

Our goal is to limit sediment and phosphorus loading to help improve water quality downstream, to the
near shore of Lake Oniar However, manual meander analysis is very time consuming and Stream Bank
Stabilization costs about $175,000 per mile.

Phase 2in the Fall of 2017, we conducted a review of previous work (applied to the middle basin)

including: 2011 land use/land cover St S@F G A 2y >  a-élembdbplan an& &ir work With 9 / Qa o
models using AVGWLF/Mapshed, STEP{ SRAYSy (i |aasSaavySyid FyR GKS 9t!
prioritization tool.

Phase 3in the Spring of 2018, we used our Seagrant Middle Basin projectess bed to try new site
selection analysis methodologies including:

Trees for Tribs Runoff Risgkeme. This factorshowsthe propensity for erosion. It's part of the
Trees for Tribs catchment datasétom the New York Natural Heritage Program
(NYNHP/NSDEC)h& 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 aretlsnein-natural or
agricultural cover with high erosion potential that could benefit from planting.

We also conducted Site selection analysis ukifig(Higdmpact Targeting Systenraster data

from asediment loading modedeveloped by Michigan Statesing data fromthe 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 datdis layer shows agricultural field areas that yield the

greatest volumes of sedimesfor deposits in waterways.
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Middle Genesee River HIT Ranking in top Tree for Tribs Runoff Risk Watersheds
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Figure 3 Trees for Tribs and Hi@onal statistics composite map

Phases - Preliminary Gully analysid=inally, we developed a new Gully Analysis strategy usiigtér

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 ustgrarcG

and drainage lines using the ArcGisatial Analystlydrology 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 removingelvegetation.
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Figure 4Hillshade and Drainage Lines createédm 1-Meter USDA DEM Imagery

¢tKSaS RNIAYI3IS tAySa 6SNBE (GKSyYy NI y{1SR otiéuthedd NI Ki SN.
as a method to identify hidden gullies. In 16 out of 16 aftest sites, level 2 or higher drainage lines
were confirmed to be gulliés

Phase 5in the Summer of 2018 we refined our gully analysis to prioritize areas along the Genesee River
Mainstem in the middle basin, to show HUC12-sdtersheds with the largg 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 analygissubset of the NHD Area dataset was made td limi

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
FylFrfearaod ¢KSasS 2dziLzilizRYyad 2VRAOSE (1J3ddAIKBES&LYyAS

A second Intersection was done with HUC12-saltershed polygons (USDA Geospatial Data Gateway).
Cleanup: Duplicate Insertion points were removed from where the Strahler flowlines overlap the NHD
Area polylines mar 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 gullie®waéso 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.
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