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History of the Cannonsville Reservoir

* 1994: NYS DEC identified Cannonsville & West Branch Delaware
River as priority water bodies in need of Total Maximum
Daily Load (TMDL) for total phosphorus (TP)

“* Phosphorus reduction efforts were successful!

e 2002: Cannonsville Reservoir was removed from the restricted
list

e 2004: West Branch Delaware River was removed from the NYS
303(d) impaired list

e 2019: Records of elevated median annual TP concentration in
West Branch Del River and Cannonsville Reservoir to
near-eutrophic levels &




Science-Based Data Collection

* [t is hypothesized that severe streambank erosion is contributing

substantially to the overall nutrient load of the Cannonsville
Reservoir between 2009-20109.

* Three approaches were used to estimate sediment load volumes
and nutrient load masses for streambank erosion at two case
study sites;

1. Analysis of the eroded land volume
2. Soil nutrient concentrations and physical properties

3. Estimate nutrient load masses that are introduced into the West
Branch Delaware River.
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¢ Steps:
1. Measure eroded soil
volume

2. Measure physical soil
properties and soil
nutrient concentrations

3. Estimate total
phosphorous (TP) and
total nitrogen (TN) mass

loaded
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Alternate Method

 Prediction of Annual Streambank
Erosion Rates

» Relationship of Bank Erosion Hazard
Index (BEHI) and Near-Bank Stress
(NBS) to predict annual streambank
erosion rates

 Data from streams found in
sedimentary and/or metamorphic

geology 1
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Near-Bank Stress (NBS) & Wikiland Hydrolod



Bank Erosion Hazard Index (BEHI)

Stream: Location:
Station: Observers:
Date: Stream Type: Valley Type:
. . BEHI Score
Study Bank Height to Bankfull Height { C } (Fig. 3-7)
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Estimating Near-Bank Stress ( NBS )
Stream: Location:
Station: Stream Type: Valley Type:
Observers: Date:

Methods for Esilmaflng Near-Bank siress m Egi

{1) Channel pattern, ranswerse bar, or split channel’central bar creating NBS...) Lavel | Reconaissance
(2] Radius of curvature to bankfull width { Re/ Worr )ooooooeen ! Lewvel |l | General Pradiction
{3 Pool shope to average water surface shope ( S/ S Lo Lewel 11 | General Prediction
{4) Pool shope to nffle slope | Spd S b Lewvel Il | General Prediction
{5) Mear-bank maxirmum depth to bankfull mean depth | dne { doer) J Level Il | Detailed Prediction
(8] Mear-bank shear stress to bankfull shear stress [ ToeTor Joeee e, Lewvel Il | Detailed Prediction
(T) Velocity profies | lsovels | Velocity gradient. ... ... Lewvel IV ‘Validation
. .
= Transverse or central bars - short or discontinuous . -.NB5 = High / Very High
2 (1) |Extensive deposition (confinuous, cross-channel).................. cemreen-NBE = Extreme
E Chute cutoffs, down-valley meander migration, converging flow................... NBS = Exirems
Radius of | Bankfull ] Mear-Bank]
Curvature | Width Wy] Ratio | Stress
(2) | Rqm) (#) | Rel/Woe] (NBS)
= MNear-Bank] —
§ Fool Slope| Average | Ratio Stress Dominant
3 3 S |siepes| sprs | mBS) Hear-Bank Stress
MNear-Bank]
Fool Slope| Fiffie Slope]  Ratio Stress
i4) Sp Srr SplSm | (MBS)
MearBank] Mean Near-Bank]
Max Depth] Depth Ratio Stress
(8) | dop(f) | cowr(f) | do/coe | NBES)
g Near-Bank Bankfull
35 Mear-Bank Shear Mean Shear Mear-Bank
{§) |Max Depth| Near-Bank| Stress Tng Depth | Average |Stress Tyr] Ratio Stress
dnt i) | Slope See| | I®) dokr(ft) | Slope 5 | | sty T/ Toie =]
= Meaar-Bank
- Welocity Gradient | Stress
§ {7) (f)secift) (NBS)
|
Cﬂnvertinq Values to a Neal-Dank siress iNEgi Eatinq
Hear-Bank Siress (NBS) Method Number
Ratings 0 1 @ 1T @& 1 @ 1T & 1 6 (i)
Very Low MiA =300 < 0.20 < 0.40 < 1.00 < 0.80 < 0.50
Low NiA | 231-300|020-040 0.41-060)|100-1.50 0.80-1.05|0.50-1.00
Moderate NiA | 201-22) 041-080) 0.81-0.80) 1.51—1.80 | 1.06-1.14 | 1.01 - 1.60
High See 1.81-2.00 0,81 -0.480 D.B1-1.00{1.81-250)1.15-1.18| 1.81-2.00
Veary High (1) 1.50-1.80| 081100 1.01-1.20  251-3.00 | 1.20-1.60 | 2.01-240
Extrame Above = 1.50 > 1.00 = 1.20 = 3.00 =160 =240

Overall Near-Bank Stress (NBS) Rating
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Measurements Used

* Volume:
square area * bank height = cubic volume
m?* m = m3
* Mass:

cubic volume * bulk density = mass
m3_.,*g/cm3* (100 cm/ m)3 * (kg / 1000 g)= kg__,

soil
» Mass of fine-earth fraction:
mass * fine-earth fraction = mass of fine-earth fraction
« Exclude rocks from nutrient estimates

» Use fine-earth fraction, or the fraction of particles <2mm in size (sand
and smaller)




Nutrient Concentrations

e Soil Samples

 Break into manageable segments by soil type
and land cover

 Segments sampled every 50 feet and made into
composite

* Analysis by environmental lab
* Results returned in mg/kg (ppm)
* Phosphorus Mass:

Soil mass * TP concentration = TP mass
kg, “(Mmgrp / Kgyon) * (1 kg / 1,000,000 mg) = kgrp

* Nitrogen Mass:
Soil mass * TN concentration = TN mass
kg.on *(mgry / kgeon) * (1 kg / 1,000,000 mg) = kg




Soil Map
West Branch Delaware River Watershed
Delaware County, NY
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» Constant floodplain elevation
 Constant streambed elevation

* Soil sample is an accurate representation




Estimating Nutrient Loads from Two Streambank Erosion Sites on

the West Branch Delaware River, Delaware County, New York

October 2021
Michael C. Corvat’”, M. Gravdon Dutcher? and Laurence Day?

Delaware County Soil and Water Conservation District
44 West Street
Walton, NY 13856

! Stream Management Program Technician, Delaware County Soil and Water Conservation District.
? Stream Management Program Coordinator, Delaware County Soil and Water Conservation District.
* Soil and Groundwater Speciahist, Delaware County Soil and Water Conservation District.
*Comresponding author e-mail: mike-corvat@deswed.org.




Case Studie

 Town of Hamden, NY
1. Birdsong Farm
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2. River Haven Farm
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Birdsong Farm
- 1995 Aerial
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Tour Guide
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- Birdsong Farm
2015 Aer1al with 1995 Stream Allgnment
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Birdsong

Farm
2009 Aerial

2.23 acres of Erosion

from 2009-2019
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Birdsong
Farm
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-2019

2.23 acres of Eros
from 2009




Waterbody Pollutant Load Estimates

2009-2019

Birdsong Farm 1,900 1,300 8,200

2019-2022

Birdsong Farm 2,500 1,800 11,000
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| River Haven ]
2015 Aerial with 1995 ¢
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2009 Aerial

2.27 acres of
Erosion from
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Waterbody Pollutant Load Estimates

2009-2019

River Haven Farm 1,800 700 2,600

2019-2022

River Haven Farm 2,400 800 2,800




Case Studies
Summary
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sion Rates

OD1IU Il INALCD
Flows (at WBDR Walton)
3/9/2009 6690 1.34
1/25/2010 9380 2.04
3/23/2010 9330 2.03
10/1/2010 19700 15.82
3/6/2011 11100 2.81
3/11/2011 12300 3.55
8/29/2011 16000 7.34
9/8/2011 18500 12.36
3/12/2013 6360 1.29
5/30/2013 6990 1.4
2/25/2016 6400 1.29
2/25/2017 6960 1.39
8/18/2018 6840 1.37
1/25/2019 7420 1.49




Waterbody Pollutant Load Totals

2009-2019
Birdsong Farm 19,000 6.7 41
River Haven Farm 18,000 3.5 13
Total 36,000 10 54
2019-2022
Birdsong Farm 7,600 2.7 16
River Haven Farm 7,100 1.2 4.3
Total 15,000 3.9 20




Summary

* Birdsong
* Percentage of total eroded length = 18%
» Percentage of total eroded area = 77%

* River Haven
* Percentage of total eroded length = 40%
» Percentage of total eroded area = 68%

« Cannonsville Reservoir has a 2000 TP TMDL

* Birdsong and River Haven account for 1.7% of the annual TP load

* 2.1% of the annual non-point load
« 353.5 mi? watershed




River Haven and Birdsong
Streambank Stabilization
Projects

Preliminary Designs




River Haven Farm

Preliminary Design
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More Streambank
Stabilization Project
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Waterbody Pollutant Load Estimates

More Farm 1,900 390 730
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* Prioritize Stream Projects Based on Nutrient Load

* Stop the excessive lateral migration to reduce direct nutrient
loading

« Establish riparian buffers
 Reduces the nutrient loading &
* Reduces nutrient transport
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