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From Planning to Augmentation

2012 — Seal Beach National Wildlife Refuge
Comprehensive Conservation Plan is Seal Beach

National Wildlife Refuge

completed. Several areas on the Refuge
identified for future thin-layer augmentation.

Final Comprehensive Conservation Plan

15-year management plan

» |dentified issues (marsh subsidence,
loss of natural nesting areas for rails)

* Met with agencies, researchers, public
to refine issues and develop strategies

Goal 1: Support recovery and protection efforts for the federally and State
listed threatened and endangered species and species of concern that

occur within the Seal Beach NWR.



From Planning to Augmentation

2011 - 2013 —Sea level rise studies on §y§_§§
the Refuge Downscaling climate change models to local site

conditions: San Diego National Wildlife Refuge

Complex

2014 — 2015 Climate change adaptation
planning process for Seal Beach NWR
and portions of Naval Weapons Station
Seal Beach

2014 — Coordination with public agencies |
and researchers to permit and implement =
the augmentation project underway

June 2015 - $3,305,554 in grant funding
secured for augmentation and pre- and
post-augmentation monitoring
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meters, NAVDSS

vegetation, tidal flows, and |-

B os1-1

sediment flux at the Seal =
Beach NW; TTRGERS

[C]161-18
I 181-2

-22
-24
-26
-28
-3

-32
-34

Kilometers

Percent Time Inundated for Seal Beach NWR

Elevation of Plant species relative to
MHW at Seal Beach NWR

s
(L

w
(=]

25

[
o

[y
w

=
[=]

k-1
@
&
]
=
g i
E =3
£
2 =
= o
2 £
L =
[
< )
T b}
E s
s
o

w

Figure 12. Elevation, vegetation, and water level sampling locations at Se
September 2010

hin.maritimum

[=]

Dec-11  Jan-12 Feb-12 Mar-12  Apr-12  May-12  Jun-12 Jul-12  Aug-12
Month



nan"'-%nm
BERVICE

"

U.S. Fish & Wildlife Service

Seal Beach NWR
had the lowest mean
elevation and mean
elevation relative to
MHW out of 8 CA

marshes studied by
UCLA and USGS.

Elevation
Mean

Site Hectares Measurements

We conducted surveys with a
Leica Real Time Kinematic GPS

(£ 2cmx, vy, z, accuracy)

Surveyed along transects every
12.5m; transects separated by

50 m

4757 elevation measurements;

266 hectares

Maximum

Minimum Elevation

Elevation Elevation Elevation

(n)

Humboldt 169

Bolinas 87

San Pablo Bay 14

Morro Bay 188

Pt. Mugu 112

Seal Beach _ 266
Newport 61

Tijuana Slough
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Elevation

Elevation Model
meters, NAVDS8S |
Bl 045-06
B o061-08
I o081-1
B 101-1.2
Bl 121-14
[l141-18

[ J1e1-18

[ J181-2
[ 201-22
B 221-24
B 241-26
B 261-238
il 251-3
B 301-32
221 -34

Mean

cience for a changing world|

0.32
0.03
on
0.25
0.35
0.01

017 UCLA & USGS — Coastal Ecosystem Response to Climate
P¥AY Change Team
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Figure 4-10. Anaheim Bay-Huntington Harbour Watershed

Figure 4-0. Aerial View of Anaheim Bay and Salt Marsh Complex in 1522
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Sea level rise — historic and future

9410580 Newport Beach, California 2.22 +/- 1.04 mm/yr

— Linear Mean Sea Level Trend
— Upper 95% Confidence Interval
— Lower 95% Confidence Interval

___ Monthly mean sea level with the
average seasonal oycle removed

1930 1940 1950 1960 1970 1980 1990 2000 2010

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=94 10580
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= USGS

science for a changing world

Evaluation of Subterranean Subsidence at
Seal Beach National Wildlife Refuge

U. S. Geological Survey, Western Ecological Research Center
Data Summary Report Prepared for the U. S. Fish and Wildlife Service
Region 8 Inventory and Monitoring Program

John Y_ Takekawa, Karen M. Thome, Kevin J. Buffington, Chase M. Freeman, and Giselle Block

Seal Beach Area
BM_1888_Survey




Climate Change Adaptation Planning for
Seal Beach National Wildlife Refuge

Karen Thorne?, Kat Powelson?, Giselle Block?, Kirk Gilligan®, Robert Schallmann®, Slader
Buck®, Chasze Freeman!, and Kevin Buffington!

=UL5. Geolagical Suneey, Wastem ':I:I:l":l;;ll-al REé‘Eﬂ.’C-‘I Center, 505 Azuar Dr. Valle|o, CASH592 4

2 Inventopy and Monttor ngSpqm;lr:d_, s, Fisheand witdlife Service, National wildlife Refupe SystermngPacific
Soutiwyest Region, knnentory and Monitaring Program, 7258 Center Boulevard, Fairfax, CA, 54930

3 SaalBeach Mational Wildife Refuga, U5, Fich and Wildlife Sernnce, 80050z Beach Bled. , B Idg- ¥26. Seal Baach,
A S0Fan

A Eryeimpnmental Sendoes, Maval Weapons StationSez| Beach, 300 Seal Beach Blwl,, Seal Beach, CA SN

* Sam eegoMational Wikt A=foge Complex, 1080 Gunpowder Point Deive, Chuls Vista, G4 51910

[dentify priority
conservation targets and
threats 1 consultation with

the Refuge and the U. S.
Navy
Model environmental

response of natural
resources to sea-level rise

Assess the vulnerability of
conservation targets to
climate change

[dentify: the optimal set of
management actions
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Wetland Accretion Rate Model for Ecosystem Resilience
(WARMER)

Field Data/Inputs

m

Conceptual Model

- Elevation
R.elatwe sea-level -
rise

Above ground

m Sea-level rise productivity

Sediment input

7, = 7 Plant communities Compaction

Decay

Sediment
1 ﬁw“"“ Budget & CoreS Cohort based model with an

annual timestep

]




Seal Beach

Vegetation Zones
Elevation Relative to MHHW (m)

Upland)

Fi §
Naval Weapons Station Seal Beach
High sea-level rise scenario
| (166 cm by 2110)
o
0.04-0 Mars Subsidence=4.13 mmlyr

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

*Sea-Level Rise 166 cm
No Accretion
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Top Rated Management Actions

Management Action

Predator management*

Tidal marsh restoration on Navy Lands®
Marsh sediment augmentation (active
placement of dredge matenal to raise
marsh elevations)*

Flant restoration: marsh transition Zone,
Off-site actions to conserve marsh- aog
associated targets 948 10.68

Eelgrass study: understand factors that

influgnce eelgrass distribution on the 6.80

refuqu |in: Iu::linu fulun: climate change) 1.87 163
m

Tern island substrate enhancement:
place shells, vegetation management”

Re-engineer CA least tem nest site®
Invasive plant management
Light-footed clapper rail nest platiorms
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End goal 1s to implement and evaluate the success of
thin layer sediment augmentation 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 marshes.
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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
birds.”
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