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Seal Beach National Wildlife Refuge
Thin Layer Salt Marsh Sediment
Augmentation Project — Steps to

Implementation Decision Point
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'Refuge PUrpose

“Preserve and manage the habitat
necessary for the perpetuation of two
endangered species — the light-footed
clapper rail and CA least tern.”
“Preserve habitat used by migratory
waterfowl, shorebirds, and other water
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Management Programs -Endangered Species

AN Ay ML
Light- footed Rldgway S rail
2015 breeding estimate — 66
pairs

2015 LFRR Platform
Maintenance: Built and
replaced approximate 20 LFRR
platform covers & bases.
Maintained all 90 nesting
platforms.

Captive-bred rail release — 2014
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Beneficial Use of Dredge Material by Thin
Layer Placement

o First Study — 1978

December 2007

Georgia

Thin Layer Placement of Dredged Material
on Coastal Wetlands: A Review of the

() M any ap p I I C a’tl O n S S I n Ce - s Army Corpe Technical and Scientific Literature

by Gary L.

PURPOSE: Coastal wetlands in many areas are dc‘ennramw. due, in pan, to sediment

depletion, subsidence, and sca level rise. The purpose of this technical note is to review and
synthesize the available scientific and technical literature conceming thin layer placement of
y y y y dredged materials in wetlands to ameliorate these effects.

BACKGROUND: The stability of coastal wetlands is largely a function of the balance between
sediment accretion, marsh subsidence, and level rise (Mitsch and Gosselink 2000). In
southern Louisiana, this balance has been upset by a variety of factors including control of the

flow of the Mississippi River and construction of levees which act to restrict the supply of . TIT
°® ediment, reduced freshwater inflow, and salt water intrusion due o construction of pipel Photo by Kirk Gl”lgan

canals (Cahoon and Cowan 1987, 1988) As a result, Louisiana leads the United S

e los osing 1 mush 13 34 sare s exch year (L isiara Depuriment o

Resources ireme events such as hurricanes can result in even greater |
inatance, the United Saies Geological Survey (U estimates that as much as
miles u( a shes (Figure 1) were convernied to open water follo

Systems of sediment = ——

loss is to arificially supply
ediments 10 subsiding marshes. Tech-
niques normally employed to move and
distribute sediments are impractical in the

- - b i i
THRO ; unstable soils of wetlands, so mew
A methods have been developed. The pri-
S ? mary method eposit thi

sediment, usu
slurry er
surface. The technique is essentially a

modification of existing hydraulic dre
" s in W sediments
Figure 1. Salt marsh vegetation (USAGE photo) edged, liquefied, and

through a high-pressure spray

nozzle. Developed in Louisiana, it has since been performed on the Gulf and Atlantic coasts and
shows promise for general application

STUDIES OF THIN LAYER PLACEMENT: Studies of the effects of pl
. e a e aC naterials on marshes originated with recognition that marshes are adapted to respond ic @
S wocesses, such as storms, whi drptml wrack and sediments on the marsh surfaces. In one of
of plac edged materials on marshes, Reimold et al. (1978) manually

the first studies of placement of

NWR' - First thin layer
addition preject en West . |
coast of US? e o

Photo by USACE
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eal Beach NWR — LLowest of the LLow
Seal Beach NWR Elevation

We conducted surveys with a

had the IoweSt mean ‘ Leica Real Time Kinematic GPS

(£ 2 cmx, v, z, accuracy)

Surveyed along transects every | Elevation Model

e I evati O n an d m ean ‘ 12.5m; transects separated by "'“"‘_’_;:"‘:‘:‘?“

elevation relative t0 et
MHW out of 8 CA
marshes studied by

UCLA and USGS.

Elevation Mean

Mean Maximum Minimum Elevation . " )
releative cience for a changing world|

Site Hectares Measurements : 3 :
Elevation Elevation Elevation Range
(n) to MHW

Humboldt 169 3020 177 282 058 224 032
_Bnlinas 87 1832 1.58 3.42 1.12 2.3 0.03
San Pablo Bay 1410 1725 195 499  -017 516 011
Morro Bay 188 3115 1.63 3,05_ 0.5 2.585 0.25_

Pt. Mugu 112 1924 173 27 104 172 035
Seal Beach 266 134 3.56 031 325 001

Newport 61 234 153 LRl B (G| A & USGS — Coastal Ecosystem Response to Climate
JijuanaSlough 374 5832 222 2 532 099 433  0.21 WeEHLEREE
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Why elevation challenged?

Diversion of freshwater inputs

-Change In salinity

-Reduction or loss of sediment inputs

{Z Southern California Coast T-Sheets (1851-1889) - U.S. Coast Survey Maps of California - Windows Internet Explorer
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U.S. COAST SURVEY MAPS OF CALIFORNIA
Southern California Coast T-Sheets (1851-1889)

T-Sheets By Region
Santa Barbara County
“entura County
Santa Monica Bay
San Pedro Bay
Diana Point to Delmar

San Diego Area

T-Sheet Transparency

[ T-sheet Qutlines

[7-sheetLabels
Estuarine Habitats from T-
Sheets

Habitat Features

2d Wetland
:d Upland
2d Woody
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2. Sea level rise — historic and future

2.22 +/- 1.04 mm/yr

9410580 Newport Beach, California

0.60 4
— Linear Mean Sea Level Trend

0.45 -

0.304

0.15 -

0.00 -

-0.15 4

— Upper 95% Confidence Interval
— Lower 95% Confidence Interval

__Monthly mean sea level with the
average seasonal cycle removed

-0.30+

-0.45 |

-0.60"

1930 1940 1950 1960 1970 1980

1900 1910 2
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=9410580

1990

:
2000

2010
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Refuge (Takekawa et al, 2013)

3. Land subsidence — subterranean fluid
extraction and tectonic action

Evaluation of Subterranean Subsidence at Seal Beach National Wildlife

Subsidence
occurring at NWSSB
at a rate of -4.13
mm/yr (SE + 1.21
mm/yr)

SBNWR is
experiencing a
relative sea-level
rise rate three times
more (6.23 mm/yr)
than that of similar
southern California
marshes not
experiencing
subsidence

Cerritos

La Palma

®LBC1 (5.86 mmlyr) tavaian

Harbor Cit %LBCZ (-2.98 mmlyr)
arbor City
@HBCO (-6.49 mmlyr) @LBCH (301 mmiyr)
YVilmington

@®PVRS (-2.14 mm/yr)
Long Beach

" (4 P37 (-2.27 mmiyr)
Vol

%1001 (-2.78 mmlyr)
IP 4

5, 04000 (-7.61 mmlyr)
4 X1000 (-3.83 mm/yr)

—m ; NWSSB Survey Control 5206. © |
e

{ g
R WP@;!){-CA 1201

n%n?s 1

- . Km

Elevation Change near Seal Beach NWR
@® CORS Stations
*  Benchmark Survey 2012
A  Survey Control

[ seal Beach National Wildiife Refuge
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Seal Beach Climate Change
Adaptation Planning at Seal Beach

1. ldentify biological and non-bioclogical targets of concern in the project area
through consultation with the Refuge and the U. S. Navy.

2. Assemble and summarize current and potential climate change
projections, impacts and other relevant infermation.

3. Assess vulnerability of targets and develop plausible scenarios of natural
resource states as a result of climate change to develop and prieritize

future management strategies.
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Wetland Accretion Rate Model for Ecosystem Resilience

(WARMER)

Field Data/Inputs

m
L —

~ Elevation

Sea-level rise

}-‘/ £ -+ Water level
7%, =l Plant communities
Sediment

| fmm——< Budget & Cores

Conceptual Model

R.elatwe sea-level -
rise

Above ground
productivity

Sedimentinput =»

Compaction

Decay

Cohort based model with an
annual timestep




Vegetation Zones (IR 0 Naval Weapons Station Seal Beach

Elevation Relative to MHHW (m) [ ]-0.50 High sea-level rise scenario

N
— —
1165 cm by 2110) 0 250500 1000
Subsidence = 4.13 mm/iyr

USGS - Climate Change Adaptation and Planning Team,
Karen Thorne Ph. D., 2015

cience for a changing world

Seal Beach

Vegetation Zones
Elevation Relative to MHHW (m)
Upland)

(Low Marsh
--0.90 (Mudflat)
> (Subtidal)

*Sea-Level Rise 166 cm
No Accretion
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ldlife Refuge and Dredge Sites

-—-‘"‘“

g 2\ T Sediment

Placement Site

Nearshore

Sediment
Placemen Site) .
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Grant Funding To Date

California State Coastal Conservancy

USFWS
2015 Cooperative Recovery Initiative Grant

CDFW
Wetland Restoration for GHG Reduction
Grant Program

USACE
Ecosystem Management and
Restoration Research Program

Orange County Parks (in-kind)

$3,305,554

$632,500

$502,425

$1,055,827

$50,252

$1,064,550
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Funding Partners ,
« U.S. Fish & Wildlife Service Coastal
e Orange County Parks = o
» California Coastal Conservancy
o CA Dept. of Fish & Wildlife - Greenhouse Gas Reduction Program
o USACE - Ecosystem Management & Restoration Research Program

Research Partners

o USGS - Western Ecological Research Center, Karen Thorne, Ph.D.
o UCLA - Richard Ambrose, Ph.D. & Glen MacDonald, Ph.D.

e CSU Long Beach — Christine Whitcraft, Ph.D.

» Chapman University — Jason Keller, Ph.D.

Additional Partners

» Southwest Wetlands Interpretive Association
Naval Weapons Station Seal Beach (Landowner)
State Lands Commission (Landowner)

Moffatt & Nichol (Engineering contractor)
Curtin Maritime (Dredge contactor)
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Bigger picture: End goal Is to implement and
evaluate the success of thin layer placement as a
regional sea level rise and climate change adaptation
strategy that can be used at regular intervals to
ensure the long term sustainability of Pacific coast
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