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Innovative use of SLAMM to guide
wetland restoration planning and
adaptive management decisions for the
Herring River Estuary

.O
: woops HoLE &
Presenter: Elise Leduc = GROUP

o
(9 WOODSHOLEGROUP.COM



Background

Herring River Restoration Project
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Background

Herring River Restoration Project Winter 1908-09

Images courtesy of the
Wellfleet Historical Society
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Herring River Restoration Project
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Background

Herring River Restoration Project

1 SLIDE GATES (0’ WiOE2
- COMBNATION SUDEFLAP GATES 16 WiD¥)
| PRE-CAST CONCRETE PANELS 164/ WD)
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» 7 slide gates, 2 combination slide/flap gates, 16 pre-cast
concrete panels

* Provides full operational control during all phases of the
restoration

* In the early stages, the restoration process will rely on
slide and combination gates and not full panel removal
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Background

Herring River Restoration Project
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Background

Herring River Restoration Project

Adaptive Management Approach

* The Herring River Restoration Committee has developed a comprehensive
adaptive management strategy to restore this system.

* A targeted ecological modeling effort was undertaken to understand how
wetland types will change in response to the alterations in tidal regime.
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SLAMM
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SLAMM
How is SLAMM typically used?

* Originally designed to simulate the dominant processes involved with wetland
conversions due to sea-level rise

¢ SLR rates
¢ Elevations
¢ Tide Range

e Accretion Rates
¢ Erosion Rates

e Open source

e Simple

¢ Includes most major processes

¢ Limited computational requirements

o

¢ No hydrodynamics

¢ Simple erosion model

e Empirical accretion rates
¢ No mass balance of solids
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SLAMM

How we applied it...

e Because water level is the main factor driving wetland conversion, simply
specifying different tidal ranges from each gate opening can drive change

3 slides, 2 flaps, 10 feet N 7 slides, 2 flaps, 10 feet N
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SLAMM

How we applied it...

e Because water level is the main factor driving wetland conversion, simply
specifying different tidal ranges from each gate opening can drive change

[ e et e e et e | st s | s ot et | e 7o) 0 | A
Sub-basin Cond. | Open | 2flap | 2flap | 2flap | 2 flap | 2 flap o | 2 flap | 2flap | 2 flap | 2 flap : o | 2 flap | 2flap | 2 flap | 2 flap : :
Opening Height (feet NA NA 1 2 8 1 2 6 10 1 6 8 2 6 2 6 1 10 3 7
Lower Herring River 2.56 894 200 241 335 256 332 429 496 348 574 596 509 618 528 643 456 6.86 722 7.80
Mill Creek 0.82 612 025 055 177 052 113 259 284 112 341 367 253 3.69 2.8l 389 198 445 480 544
Duck Harbor 0.00 246 000 000 000 000 000 000 008 000 034 043 000 043 008 059 000 1.09 147 2.00
Upper Herring River 0.00 1.07 000 000 000 000 000 000 000 000 000 000 000 000 000 009 000 044 059 090
Upper Pole Dike Creek 0.00 195 000 000 000 000 000 022 011 000 050 049 016 042 021 040 011 056 088 146
Upper Bound Brook 0.00 110 000 000 000 000 000 022 015 000 031 031 017 028 025 030 000 032 031 040
Mid Herring River 0.72 297 030 048 144 047 093 194 197 094 215 222 1.87 215 198 215 151 239 238 240
Lower Bound Brook 0.00 113 000 010 073 009 035 066 034 031 044 043 063 038 062 041 064 061 067 091

Lower Pole Dike Creek 0.00 2.74 0.00 0.00 0.00 0.00 0.00 0.62 0.56 0.00 0.85 0.91 0.56 0.81 0.65 0.89 0.34 2.79 1.68 2.27
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Results
Simulations for different gate openings

Results include
* Change in total acres of each wetland type

* Raster-based map outputs to visualize and spatially evaluate changes

o
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Results
Refined using modeled salinity
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Results
Simulations for different gate openings

* Change in total acres of each wetland type
o 5 example gate openings
o Lower Herring River sub-basin

Existing Conditions 2 slides, 2 flaps, 2 ft H 3 slides, 2 flaps, 10ft M 4 slides, 2 flaps, 8 ft M 7 slides, 2 flaps, 10ft All Open 10ft
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Wetland Marsh Swamp
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Results
Simulations for different gate openings

* Change in total acres of each wetland type
o 5 example gate openings
o Mid Herring River sub-basin

Existing Conditions 2 slides, 2 flaps, 2 ft M 3 slides, 2 flaps, 10ft M 4 slides, 2 flaps, 8 ft M 7 slides, 2 flaps, 10ft All Open 10ft
70
60
50
w 40
Q
S
< 30
20
10
0 T
Freshwater Marine Tidal Flat Low Salt High Salt  Scrub-Shrub  Brackish Fresh Nontidal Historical Upland
Subtidal Subtidal Marsh Marsh Freshwater Marsh Emergent Wooded Wetland
Wetland Marsh Swamp
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Results
Simulations for different gate openings

e Raster-based map outputs to visualize and spatially evaluate changes
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Results

GDTR = 2.56 ft
MTL =-0.98 ft

Existing Conditions
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Results

GDTR =4.29 ft
MTL =-0.03 ft

2 slides, 2 flaps, 6 feet
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Results

GDTR =4.96 ft
MTL = 0.18 ft

3 slides, 2 flaps, 10 feet
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Results

GDTR =6.43 ft
MTL = 0.27 ft

6 slides, 2 flaps, 6 feet
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Results

GDTR = 6.86 ft
MTL = 0.52 ft

7 slides, 2 flaps, 10 feet
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Results

GDTR = 8.94 ft
MTL = 0.96 ft

All Gates Open 10 feet
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Moving forward
SLAMM results feed into adaptive management decision process

* Results feed directly into a broader 38-measurement endpoint
decision tool

* Provide predictions for habitat type and viewscape objectives
o How many acres of emergent vegetated wetland?
o How many acres of dead standing trees?

* Assist restoration managers in

o Choosing gate openings that produce desirable equilibrium
habitat conditions

o |dentifying scenarios that may require secondary
management actions (tree removal, additional sediment)

o Eliminating alternatives too small to affect any meaningful
change

o
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Questions?

Contact Information:

Elise Leduc - eleduc@whgrp.com
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