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The Problem

" Elevated levels of suspended sediment and turbidity
contributed to Ashokan by the upper Esopus Creek
and its tributaries
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Why is this important?

" > 5 NTU may interfere with disinfection of
drinking water Supplies LeChevallier et al. 1981
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Why is this important?

" May negatively affect stream habitat

Henley et al. 2000, Ryan 1991
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Why is this important?

" May decrease the aesthetic quality of streams
and the quality of recreational activities

Pflliger et al. 2010
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Mukundan hypothesized 6 factors control
turbidity and SSC in the upper Esopus
Creek watershed: undn andoters 2ot

" Season

" Spatial patterns in precipitation

" Antecedent soil moisture

" Stream power during storm events
" Geologic sources of sediment

" Flow regime

ZUSGS
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The purpose of this study was to:

" Quantify concentrations of suspended
sediment and turbidity levels in tributaries to
and along the main channel of the upper
Esopus Creek

" Examine how flow conditions affect
suspended sediment concentrations, loads,
and yields and associated turbidity

" |dentify the principal source areas of
sediment and turbidity in the watershed

ZUSGS



Why this focus?

" |dentify primary tributary contributors of
suspended sediment and turbidity
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" Targeting of resources t'o these streams for
suspended sediment and turbidity reduction
projects
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Data Collection and Flow Regime
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Which tributaries contribute the most
suspended sediment to the Esopus?
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Loads Calculated Using GCLAS

Z& Graphical Constituent Loading Analysis System (GCLAS) 1.05, 04/29/08 =]
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Calculate Coefficients [ Apply Coefficients Compute Loads

October November December January y [ Options [ Summary

Day

Q Conc. ||Load || Q Conc. |Load || Q Conc. |[Load || Q Conc. ||Load onc. |Load - =il
177001300 /92200 J|421 11 12800952 | 62000 |356 6.7 4.0 ﬂl I@‘ @
2940 J137 |[1280 /{383 9.7 5160 J|133 J|2060 |[421 7.9 4.2 Month
1350 30 117 357 8.6 2250 1|63 387 398 7.3 4.0

897 121 50 460 11 1440 |40 156 362 6.6 4.1
1020 |20 56 581 13 1060 |17 50 365 6.6 47
1020 |20 54 493 10 850 12 343 6.1 59
915 19 48 466 9.4 706 10 353 6.2 47
738 38 488 602 9.0 362 6.3 41
614 |19 31 512 9.2 522 8.1 332 57 4.0
522 |18 26 495 8.4 473 7.6 325 55 42




Suspended Sediment Loads
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- More than 93 percent of the total suspended
sediment load occurred on days with flows
greater than or equal to the 90th percentile of

flows observed during the study period
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Effects of Flow Regime on Suspended Sediment

" Concentrations increase with increasing discharge at
all tributaries
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= “All tributaries look turbid at high flows”

® Are the increases in concentrations uniform across
tributaries?
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What accounts for these patterns?

" More bankfull discharge events?
= Basin or channel slope?

" Basin surficial geology?

" Other physical characteristics?

ZUSGS



Stream Feature Inventories from AWSMP
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Assessed Streams

Stony Clove Creek 2001; 2013
Broadstreet Hollow 2002
Esopus Creek 2005-2006
Woodland Creek 2007-2008
Beaver Kill 2009; 2012

Birch Creek 2010

Bush Kill 2012

Warner Creek 2010-2012

Mapped Stream Bank Erosion and Bank Geology

in the Ashokan Watershed




Channel Contact | Percent Bank Dominant
With Erosion With Fine
Fine Sediment Fine Sediment Sediment

Channel
Site Name Bank

Erosion (ft)
Source (ft) Source Geology

Birch Cr @ Big Indian 9 Lacustrine

Bushnellsville Cr @
Shandaken

Lacustrine/Till

Broadstreet Hollow Br @
Allaben

14 Lacustrine

Woodland Cr @ Phonecia 23 Lacustrine

Stony Clove Cr @
Chichester

54 Lacustrine

Beaver Kill @ Mt Tremper 28 Till
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Beaverkill
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Fine Grained Deposits




Targeting Locations Where Streams are
Eroding into Lacustrine Deposits




Moving Forward...

" Monitoring suspended sediment and turbidity
before and after hill-slope stabilization
projects

Warner Creek Below Stabilization Site
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Missing Pieces....

" Collaborative effort of water quality
monitoring coinciding with stream feature
inventories

" Linking intensive water quality monitoring at
hill slope failures with geologic studies (such
as the work of SUNY New Paltz students)
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Summary of Findings:

" > 90% of suspended sediment load on days
when highest 10% of flows occur

" 3 distinct tributary groups in terms of
suspended sediment concentrations

= Stony Clove greatest contributor of
suspended sediment

" Eroding banks in contact with fine grained
lacustrine deposits are important factor in
suspended sediment contributions
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