Rapid tidal marsh development on the Hudson during

period of tributary damming and shoreline modification
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DaSH - Who are the stakeholders?
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Project Background
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Background sediment loading; total = 1.2 Mill T/yr
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Sediment yields are 60 / 100 T km= yr
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Can we use dams to refine these curves?

What we wanted...

Summit Lake - Philmont, NY
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Most dams don’t trap sediment (only 4 of 97 do)

Stockport Creek Watershed

Impoundment Mobile Sediment Estimation Tool
Lower Hudson River Valley
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Scaling up the estimate

Physiographic Provinces Impoundment sediment per unit area
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Importance of regional studies: East vs West coast

Elwha River Hudson River

~1500 dams
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~2.5 yrs equiv.
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What about the marshes? | Tivoli North

anthropogenic marshes
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What about the marshes?
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Tivoli Marsh developmental history
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Stockport Marsh developmental history
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Stockport Marsh developmental history
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Stockport Marsh developmental history

Accreting 10+ mm/yr! . ) . ]
- An inadvertent experiment in marsh seeding ...success!
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Net result of channel modifications

More than half of
Hudson marshes are
anthropogenic

Trap ~ 7% of annual
sediment load




Contrasting new and old marshes (and coves)
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Marshes Coves Marsh
15
c> 1
.g =
oL
[SEN)
&) d§ 0.5
0
SPM ESP TVN VBM TVS VBC INA
= 80 ‘
S \ \
£ e0f | |
8 | |
IS ~40 — |J_| ‘ ‘
s9 | |
> =201 LH | |
O 0 |
SPM ESP TVN VBM TVS VBC INA

Mineral Accum
(g/cm 2/yr)
o
o o
[

SPM ESP TVN VBM TVS VBC INA @90 sciences




Regional sediment comparison
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At what elevation does marsh emerge?

Vanderburgh Cove

@@ emergent marsh
C=D shallow intertidal




At what elevation does marsh emerge?

Vanderburgh Cove

@@ emergent marsh ;J
D shallow intertidal l‘ P 300 m




High turbidity from Irene lasted 2 years
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Conclusions (forthcoming papers)

1. Watershed sediment supply 2 . Rapid Tidal Marsh Development in
and potential impacts of dam Anthropogenic Backwaters — Implications
removals for an estuary for Marsh Creation and Restoration

\‘

Effective Sediment Trap

",

Small role of dams 50% marshes are
human-made

3. Turbidity
hysteresis in an
estuary and tidal
river following an
extreme discharge
event

Turbidity
lingered for ~2 yr
after Irene
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52% of wetlands are anthropogenic

2/3 cattail marshes
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Impoundment Flavors: (1) Effective Sediment Trap

Summit Lake - Philmont, NY

Watershed = 56 km2 total sediment mass

110,000 Tons (1T = 1000 kg)
Trapping Efficiency (Brune, 1953)
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Impoundment Flavors: (2) Run of River

Stottville Dam total sediment mass

Watershed = 438 km?
- _ ; | 45,000 Tons

o Depth (m)

high flow residence time

4 min
time to settle silt

1.2 hours

Trap < 1 T/km?/yr
Trapping efficiency = 3%
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Impoundment Flavors: (3) Non-source

headwater ponds

Scafford Wildlife Marsh Dam
Chatham, NY
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natural lakes
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Canaan, NY =,

dam =5’
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Depth (cm)

lona Island Marsh

100

INA7 INA4
Zn (cnts) D50 (um) LOI (%) Zn (cnts) LOI (%) Zn (cnts) D50 (um) LOI (%)
100 200 300 50 50 100 100 200 300 0 50 100 0 100 200 300 O 0 50
: : 0 : 0 : 0 0 ‘
20 1 20 20 ¢ 20 20 t
40 1 40 40 ¢ 40 40 ¢
60 ] 60 60 | 60 60
80 1 80 & 80 + 80 80 -
100 1 100 & 100 f 100 100 f
120 1 120 ¢ 120t 120 120 f
140 1 140 140 t 140 140 f
160 1 160 160 | 160 160 f
o
180 180 180 180 180 o




