
Work in Progress

• Wetland Channel Design

• Revegetation Plan

• Inlet / Beach Sand Relationship

• Final Design, Permitting



Post-EIR Studies of Beach Erosion
Additional Assurance

• Supplement to be published by JPA

• Elwany, Flick and Hamilton (2003):  
– Analyzed 17 artificial and 5 flood-induced inlet openings over 

23 years

– No difference in beach width or sand thickness before vs. 
after opening

– No difference near or far from inlet

• Jenkins, Wasyl and Elwany (2003)
– Re-modeled effect of project on inlet and beach condition

– Existence of bypass bar (ebb shoal) reaffirmed

– Project (open inlet) will increase sand volume of Del Mar 
beaches by 23,000 cubic yards
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How a Lagoon is Formed



Beach Homes were Built on Inlet Sand Spit in the Flood 
Plain of the River Where Episodic Scour and Erosion of 

Adjacent Beaches is a Pre-Project Fact of Life



Sediment Cover from Seismic Profile
Oceanside Littoral Cell



Seasonal Equilibrium Profiles

(Summer / Winter Waves)



Equilibrium beach profiles for 12 s waves and rms breaker height 
Hb.  Vc is the critical volume of sand required for equilibrium.



  

NATURE’S REQUIREMENTS FOR A SEASONAL BEACH
(What Models Tell Us about Beaches and Sea Level Rise) 

 

 
• The foundation for a beach is a wave-cut platform 

that forms during a prolonged stillstand in sea level.  
 

• Beaches cannot form over platforms that slope more 
than about 1.5%. 

 
• Given a sufficient mass of sand over a gently sloping 

platform, waves will form beaches that are in 
equilibrium with the wave intensity. 
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By-passing bar detail with sediment flux definitions.







By-Passing Bar Provides Natural Transport 
Pathway for Littoral Drift Past the Open Inlet

By-passing bar





Project Designed to Maintain Existing Beach 
Morphology….No Change in Existing Erosion Cycles







Project’s Maintenance Plan Will Increase Beach Sand 
Volume by Regular Recovery of Sand Presently 
Scavenged from the Beach by the Inlet Channel





Approach to Wetland Geomorphology 
and Small Channel Design

• Grading creates 
basins, major 
channels, and marsh 
plain

• Natural evolution of 
channels in mid 
marsh and high 
marsh using design 
template



Excavated Channels

• Estimating small 
channel size and 
configuration still 
experimental

• Natural sinuosity 
difficult to replicate

• Excavated channels 
quickly fill in with 
sediments

Model Marsh Construction

After one year



Natural Evolution of Dendritic 
Channel Network

• Results in channel 
size in equilibrium 
with tidal prism

• Natural sinousity
and network

• Timing can be 
accelerated through 
micro-grading of 
basins



Design Approach for Dendritic 
Channels

• Construct small
watershed basins

• Design to direct flow
to nick point on main
channel

• Construct nick point to
initiate channel formation

• Secondary channels
to develop in basins

• Natural erosion will enlarge
channels over time



Revegetation Plan
• Many species will recruit 

readily as seen in 
Batiquitos Lagoon 
restoration

• Some species to be 
planted:
– Cordgrass

– Experimental plantings of 
sensitive species



Revegetation strategy

• Low marsh:   Planting of cordgrass and 
allow to spread

• Mid-marsh:  Allow for natural 
recruitment

• High marsh:  Limited planting with 
possible use of soil amendments



Soil amendment testing

• Examined use of various soil 
amendments to improve moisture 
holding capacity

• Tested additions of clay, topsoil from 
site, and biosol additive

• Biosol and topsoil to be effective in 
promoting survival and growth



Pickleweed Growth
Figure 2

Pickleweed Soil Amendment Experiments -  Growth Responses over Time
Results with ** indicate a statistically significant difference from the control group (alpha = 0.05) 
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Pickleweed Survival
Figure 3

Pickleweed Soil Amendment Experiments -  Plant Survival over Time
Results with ** indicate a statistically significant difference from the control group (alpha = 0.05) 
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Field testing

• Set up field plots at Batiquitos Lagoon

• Soil amendments may be used in high 
marsh area
– Either soil amendment or fertilizer around 

planted species

– Must be cost-effective

– May be done after initial colonization 
period



Final Design, Permitting, 
Schedule





Wetlands Project Plan View

Off-channel 
basin

River 
berms



Final Design Activities

• Review preliminary designs and studies

• Prepare baseline maps

• Ensure project has no effect on infrastructure (bridges, utilities, 
priv. prop., etc.)

• Design various elements (tidal basins, berms, etc.)

• Preparing final grading plans

• Ensure CCC permit requirements met

• Obtain engineering/grading permits and ensure final design is 
permittable

• Tech specs for construction



Project Schedule and Key Tasks
San Dieguito Wetlands Restoration Project

February 18, 2004

1.    Data Collection and Review

2.    Engineering Documents

2.1  Submit Plans to City of

San Diego/City of Del Mar

3.   Permitting

3.1 Coastal Commission Approval

4.   Construction

ONGOING TASK

2004 2005 2006 2007 2008

July

Oct





Restoration Designed to Convey River Sand Yield 
Through the Project Site and to the Beach

Off-channel 
basin

River 
berms



Disequilibrium Profile

(Storm Wave)



CRITICAL MASS OF SAND 
 

• The reservoir of sand over the platform must equal or exceed 
the critical mass before an equilibrium beach can exist. 

 
• The critical beach mass depends on: 

o platform size and slope 
o wave climate 
o sand size 
 

• When the quantity of beach sand equals or exceeds the 
critical mass, beaches undergo equilibrium adjustments 
during storms. When the quantity is less than the critical 
mass, large waves cause disequilibrium and offshore loss of 
sand.   
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02.k1-1d

Littoral cells of the Southern California Bight [after Inman and Frautschy, 1965].



San
Dieguito
Lagoon

1,000,000 m3/yr
Average Transport
Rate, Oceanside 
Littoral Cell



00.18-4Seasonal and decadal storm tracks.











Sea level during the Flandrian transgression 
[from Inman et al., 2002].

02.k4-7h


