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Refuge Purpose 

California least tern 
Light-footed 

Ridgway’s rail 
Belding’s savannah 

sparrow 

Western snowy plover 

Pacific green sea 
turtle 

“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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What’s missing? 
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But of course! 
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Mid Tide 
 

High Tide 
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Management Programs -Endangered Species 
 

Light-footed Ridgway’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 

• First Study – 1978 
Georgia 

• Many applications since - 
TX, LA, GA, NC, MD 

• Often used where natural 
systems of sediment 
deposition have been 
altered 

• 2015/2016 – Seal Beach 
NWR - First thin layer 
addition project on west 
coast of US? 

Photo by USACE 

Photo by  Kirk Gilligan 
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Project 
Planning  

 
From 
Comprehensive 
Conservation 
Plan to 
Sediment 
Augmentation 
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Seal Beach NWR – Lowest of the Low 
Seal Beach NWR 
had the lowest mean 
elevation and mean 
elevation relative to 
MHW out of 8 CA 
marshes studied by 
UCLA and USGS. 

UCLA & USGS – Coastal Ecosystem Response to Climate 
Change Team 
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Why elevation challenged? 
1. Diversion of freshwater inputs 

 -Change in salinity 
 -Reduction or loss of sediment inputs 
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Sediment Budget at Seal Beach 
1. What is the suspended sediment flux 

into Seal Beach NWR via Anaheim 
bay?   
 

2. Does this suspended sediment 
concentration vary between ebb and 
flow tides, throughout the year, 
seasonally? 
 

3. Does suspended sediment flux via 
Anaheim bay correlate with 
deposition rates on marsh? 
 

• Deployed 2 water meters and 2 
acoustic doppler current profilers 
 

• Calibrated meters with water bottle 
samples 
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2. Sea level rise – historic and future 

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=9410580 
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3. Land subsidence – subterranean fluid 
extraction and tectonic action 
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Seal Beach Climate Change 
Adaptation Planning at Seal Beach 

1. Identify biological and non-biological 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 information.   

3. Assess vulnerability of targets and develop plausible scenarios of natural 
resource states as a result of climate change to develop and prioritize 
future management strategies. 
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Wetland Accretion Rate Model for Ecosystem Resilience 
(WARMER) 

Elevation 

Water level 

Plant communities 

Sediment 
Budget & Cores 

Sea-level rise 

Field Data/Inputs 
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USGS – Climate Change Adaptation and Planning Team, 
Karen Thorne Ph. D., 2015 



U.S. Fish & Wildlife Service 

 
 

Wildlife Refuge and Dredge Sites 
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Sediment Box Experiment 
Photos by  Kirk Gilligan//USFWS 
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 Pre-Tx      Week 0      Week 8     Week 15    Week 22    Week 29    Week 36 Sediment 
depth 

Control 

9 cm/3.5” 

14 cm/5.5” 

20 cm/7.9” 

Bare Ground 
S. foliosa 
S. pacifica %

 C
ov

er
   

30 cm/11.8” 

26% 
42% 
32% 

26% 
44% 
30% 

53% 
31% 
17% 

62% 
31% 
7% 

33% 
61% 
6% 

Bare Ground 
S. foliosa 
S. pacifica 

%
 C

ov
er

   

Bare Ground 
S. foliosa 
S. pacifica %

 C
ov

er
   

Bare Ground 
S. foliosa 
S. pacifica 

%
 C

ov
er

   

Bare Ground 
S. foliosa 
S. pacifica %

 C
ov

er
   

33% 
38% 
29% 

59% 
19% 
22% 

31% 
32% 
37% 

27% 
36% 
37% 

72% 
22% 
6% 

67% 
33% 
0% 

48% 
52% 
0% 

30% 
65% 
5% 

84% 
16% 
0% 

71% 
29% 
0% 

72% 
27% 
1% 

78% 
20% 
3% 

69% 
26% 
5% 

51% 
43% 
6% 

32% 
21% 
47% 

95% 
3% 
2% 

86% 
10% 
4% 

72% 
27% 
1% 

91% 
5% 
4% 

76% 
13% 
11% 

68% 
20% 
12% 

31% 
25% 
44% 

97% 
3% 
0% 

97% 
3% 
0% 

90% 
4% 
6% 

95% 
2% 
3% 

76% 
13% 
11% 

77% 
13% 
10% 
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Grant Funding To Date       $3,305,554 
 

California State Coastal Conservancy                    $632,500  
 
USFWS  
2015 Cooperative Recovery Initiative Grant      $502,425  
 
CDFW 
Wetland Restoration for GHG Reduction 
Grant Program                 $1,055,827  
 
USACE     
Ecosystem Management and  
Restoration Research Program                                 $50,252 
 
Orange County Parks (in-kind)                         $1,064,550 
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Funding Partners 
• U.S. Fish & Wildlife Service  
• Orange County Parks  
• California Coastal Conservancy  
• CA Dept. of Fish & Wildlife - Greenhouse Gas Reduction Program 
• USACE - Ecosystem Management & Restoration Research Program 

Research Partners 
• USGS – Western Ecological Research Center, Karen Thorne, Ph.D. 
• UCLA – Richard Ambrose, Ph.D. & Glen MacDonald, Ph.D.  
• 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 
marshes.   
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For further information contact: 
 
Kirk Gilligan 
Refuge Manager – Seal Beach NWR 
kirk_gilligan@fws.gov 
562-598-1024 
 

Or 
 

Vicki Touchstone 
Refuge Planner – San Diego NWR Complex 
victoria_touchstone@fws.gov 
619-476-9150 Ext. 103 

mailto:kirk_gilligan@fws.gov
mailto:victoria_touchstone@fws.gov
mailto:victoria_touchstone@fws.gov
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