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DaSH ‐Who are the stakeholders?
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• Three tidal marsh – catchments
• Varying geology, land use, relief

Project Background
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Stockport 
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Dams

• Registered dams in Lower Hudson
• ~half watershed drains to estuary



Background sediment loading; total = 1.2 Mill T/yr



Sediment yields are 60 / 100 T km‐2 yr‐1



Can we use dams to refine these curves?

Summit Lake ‐ Philmont, NY
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What we wanted… What we found…



Most dams don’t trap sediment (only 4 of 97 do)

n = 4 n = 70

n = 23

Stockport Creek Watershed



Scaling up the estimate

Scaled estimate = 3.1 Mt in ~100 years
~2-3 years equiv sediment load
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Importance of regional studies: East vs West coast

~2.5 yrs equiv.



What about the marshes?
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What about the marshes?

Tivoli North Bay ‐ Cattail Tidal Marsh

LandwardSeaward HUDSON
MAINSTEM



Tivoli Marsh developmental history
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Stockport Marsh developmental history



Stockport Marsh developmental history



Stockport Marsh developmental history

An inadvertent experiment in marsh seeding …success!
Accreting 10+ mm/yr!



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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Regional sediment comparison

Stockport
Esopus
Tivoli North
Vand. Marsh
Tivoli South
Vand. Cove
Iona
Piermont
Jamaica Bay (marsh)
Jamaica Bay (dredge) Bopp et al., 1993

Peteet et al., 2018
Pedersen et al., 2005

Jamaica Bay
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At what elevation does marsh emerge?



At what elevation does marsh emerge?
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High turbidity from Irene lasted 2 years



Conclusions (forthcoming papers)

1. Watershed sediment supply 
and potential impacts of dam 
removals for an estuary

Small role of dams

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

Turbidity 
lingered for ~2 yr

after Irene

2 . Rapid Tidal Marsh Development in 
Anthropogenic Backwaters – Implications 
for Marsh Creation and Restoration

50% marshes are 
human‐made
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Extra slides
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52% of wetlands are anthropogenic
2/3 cattail marshes

Data: Cornell Institute for Resource Information Sciences, 2011



Impoundment Flavors: (1) Effective Sediment Trap

Summit Lake ‐ Philmont, NY
Watershed = 56 km2
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total sediment mass

𝟒𝟓,𝟎𝟎𝟎 𝑻𝒐𝒏𝒔

high flow residence time
𝟒 𝒎𝒊𝒏

Stottville Dam
Watershed = 438 km2

time to settle silt
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Dam = 3m high
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Trap < 1 T/km2/yr
Trapping efficiency = 3%

Impoundment Flavors: (2) Run of River

sediment

Depth (m)



headwater ponds

100 m

Scafford Wildlife Marsh Dam
Chatham, NY

natural lakes

500 m

dam = 5’

Canaan, NY

Impoundment Flavors: (3) Non‐source



0 100 200 300
Zn (cnts)

0

20

40

60

80

100

120

140

160

180

D
ep

th
 (c

m
)

0 100 200 300
Zn (cnts)

0

20

40

60

80

100

120

140

160

180

0 100 200 300
Zn (cnts)

0

20

40

60

80

100

120

140

160

180

0 50
D50 (um)

0

20

40

60

80

100

120

140

160

180

INA7

0 50
D50 (um)

0

20

40

60

80

100

120

140

160

180

INA2

0 50
D50 (um)

0

20

40

60

80

100

120

140

160

180

INA4

0 50 100
LOI (%)

0 50 100
LOI (%)

0 50 100
LOI (%)

Iona Island Marsh


