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The Infeasibility of Managed Retreat for the City of Del Mar:  
A White Paper 
  
 
The California Coastal Commission Sea Level Rise Policy Guidance Document provides a 
chapter on adaptation strategies to effectively address coastal hazard risks and to protect 
coastal resources, accounting for the uncertainties surrounding projections of sea level rise 
over the next century and beyond.  The Commission document notes that adaptation 
strategies should be chosen based on the specific risks and vulnerabilities of a region or 
project site, and the applicable Coastal Act and Local Coastal Plan (LCP) requirements, with 
due consideration of local priorities and goals.  Adaptation strategies may involve 
modifications to land use plans, regulatory changes, project modifications, or permit 
conditions that focus on avoidance or minimization of risks and the protection of coastal 
resources.  The adaptation options described in Chapter 7 of the Commission’s Sea Level 
Rise Policy Guidance Document are intended to provide guidance for potential LCP and 
permitting strategies.  It is important to recognize that not all strategies listed in Chapter 7 
are or will be appropriate for every jurisdiction, as each represents unique geographies and 
geomorphologies.   
 
Chapter 9 of the Sea Level Rise Stakeholder Technical Advisory Committee (STAC) Report 
dated January 11, 2018, summarizes the viable beach erosion and flooding adaptation 
strategies considered appropriate for Del Mar.  Notably absent from Del Mar’s beach erosion 
and flooding adaptation strategies is the concept of managed retreat.  Coastal Commission 
Staff argue that this adaptation strategy must be included in the City of Del Mar’s 
Adaptation Plan.  The Coastal Commission’s Sea Level Rise Policy Guidance Document 
provides significant discussion and recommendations for incorporating managed retreat into 
future LCPs to help property owners (public and private) plan for and address future sea 
level rise, storm surge, coastal flooding, and erosion.  Given the available technical data, it 
would appear that managed retreat is not a viable adaptation strategy for the City’s 
North Beach and Valley Districts and has not been included in the City of Del Mar’s 
Sea Level Rise Adaptation Plan.  The basis for this conclusion follows. 
 
The City of Del Mar’s Unique Geology and Geomorphology  
 
Given the Coastal Commission’s current stance against shoreline protection devices, it is 
conceivable how certain agencies, along with environmental groups, could possibly embrace 
managed retreat as a viable adaptation strategy for preserving the City of Del Mar’s unique 
coastal beach experience.  However, one of the features that makes the City of Del Mar’s, 
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and particularly Del Mar’s North Beach, so unique is its coastal geology or, more 
specifically, its geomorphology or the evolution of this very unique coastal city.  Del Mar’s 
North Beach is truly unique and along the state’s 1,100-mile coastline, is one of only nine 
small coastal segments having similar geomorphology.  Del Mar’s unique geomorphic 
character lies in its location at the mouth of the San Dieguito River, with the San Diego 
Lagoon creating a truly unique coastal experience along Del Mar’s approximately 4,400-
foot-long North Beach. 
 
In the recent geologic past, the San Dieguito River mouth, as it empties into the ocean, 
would migrate from the City’s northerly headlands adjacent Dog Beach southerly down to 
Power House Park, with the actual active width of the river mouth only several hundred feet 
wide to maintain the necessary ebb flow tidal velocities to keep the river mouth open. 
 
During the last ice age about 18,000 years ago when sea level was about 400 feet lower and 
the shoreline at the time about 2½ miles further seaward, North Del Mar was a coastal valley 
not unlike San Diego’s Mission Valley, with a relatively level valley floor with its elevation 
about 120 feet below the sea level of today; albeit still about 280 feet above the ancestral 
shoreline at the time.  This ancestral shoreline represents the edge of the very gently sloping 
continental shelf through which all of the major ancestral rivers have incised as all of the 
coastal rivers flowed westward.  As sea level again rose after the last ice age, these ancestral 
rivers became drowned out, with river sediments then deposited within these incised 
submarine and now-buried ancestral rivers.  Interestingly, the ancestral San Dieguito River, 
in 60 feet of water (or about 4,000 feet offshore), is where SANDAG mined substantial 
quantities of sand for its regional beach nourishment projects in both 2001 and 2012, with 
this ancestral sand source off of Del Mar representing a very good quality coarse alluvial 
sediment, and used it on several of San Diego’s North County beaches in 2001, and again in 
2012. 
 
As sea level continued to rise up to contemporary times, the coastal lagoons – including the 
San Dieguito Lagoon – were eventually filled in with alluvial sediments, with the surface of 
the San Dieguito Lagoon today, although somewhat variable in elevation, typically at no 
more than elevation +3 feet NGVD 29.  It is on this contemporary lagoonal surface that man 
extended both roadway embankments and a railroad embankment, the Del Mar Fairgrounds, 
and of course at least the eastern portion of the urban area we now refer to as Del Mar’s 
North Beach. 
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The seaward face of this lagoonal deposition was then further affected by longshore sand 
transport within the 52-mile-long Oceanside Littoral Cell.  Alongshore sand transport is 
driven by waves breaking at an angle to the shoreline.  It is generally southward in winter 
and northward in summer.  Estimates of long-term transport potential for the Oceanside 
Littoral Cell average about 750,000 cubic yards per year to the south, and 550,000 cubic 
yards per year to the north (USACOE, 1991).  This means that a total of about 1.3 million 
cubic yards of gross sand transport per year are capable of being mobilized, with a net 
southward rate of about 200,000 cubic yards per year. 
 
It is this longshore sand transport that further alters the seaward edge of the lagoon, with the 
foreshore (in the presence of sufficient sand) created and built up as normal waves passing 
through the surf zone place material in suspension, thus loading the uprush water with sand.  
The broken wave swashes up the beach face, with its water percolating through it, eventually 
to be returned back to sea.  The down rush is smaller than the uprush due to this percolation, 
and therefore cannot carry much of the sediment load back down the beach face, with the 
process causing the beach to accrete.  The backshore, and ultimately the beach berm itself, is 
a result of the landward accretion from waves during more severe storms. 
 
Within the recent geologic past in Del Mar, this beach berm formed along the seaward edge 
of the San Dieguito Lagoon, with the crest of the beach berm being relatively uniform at 
about elevation +13 feet NGVD 29, and it was on this back beach that the first row of houses 
were constructed in Del Mar running from Power House Park to the river mouth.  The width 
of the beach berm across the river mouth was also relatively uniform, with its seaward edge 
since being eroded away.  However, its landward edge more or less coaligns with Ocean 
Front, which exists throughout Del Mar North at around elevation +10 feet.  The back of the 
beach berm continues to descend at a relatively uniform slope down to Camino Del Mar, 
which is typically around elevation +7 feet.  Easterly of Camino Del Mar extending to the 
railroad embankment, the ground surface drops to a relatively uniform topographic low of 
around +6 feet, creating a relatively large basin between Camino Del Mar and the railroad 
tracks that, at times, has experienced flooding when waters exceed the capacity to drain 
northerly back to the San Dieguito River.  An illustrative cross section is provided (Figure 1) 
through Del Mar’s North Beach, easterly to the railroad tracks and then continuing easterly 
into the San Dieguito Lagoon.  While the cross section shown on Figure 1A was drawn with 
no vertical exaggeration and shows the relatively flat Del Mar North Beach area, Figure 1B, 
with a 10 to 1 vertical exaggeration, clearly shows this very unique geomorphic condition 
that only exists along eight other river/lagoon mouths along the 1,100-mile-long California 
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coastline; namely, San Diego’s Mission Beach, Newport’s Harbor Island, Sunset Beach, 
Alamitos Bay Peninsula, Channel Islands Harbor Beach, Ventura, Carpinteria-Sand Point, 
and Moss Landing just south of San Francisco. 
 
Figure 1 also includes a typical seawall protecting the seaward-most row of North Beach 
homes, with a top-of-wall elevation of +15 feet.  Upon reflection, it should be obvious that if 
the seaward row of homes along Del Mar’s North Beach were removed to accommodate 
planned retreat, the next row of houses on the east side of Ocean Front are typically about 
3 feet lower in elevation and presumably would need even a higher seawall elevation, say at 
+16 to+18 feet, or 6 to 8 feet above the first-floor of the next row of residences. 
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As reach progressive row of residences is removed, the coastal erosion problem becomes 
more acute, with each easterly seawall required to become taller in elevation, completely at 
odds with the guiding land use goals and principles outlined in Chapter 2 of the STAC 
Report. 
 
The adaptation strategies outlined in Chapters 8 and 9 of the STAC Report work well 
for the City of Del Mar, while in contrast, managed retreat, at least in this very unique 
geomorphic environment, cannot work and still provide the goals espoused by the 
citizens of Del Mar and the City’s elected officials. 
 
The economic value of this state’s beaches is undisputed, particularly in Del Mar, and given 
the specter of a potential one, to worst case two meter rise in sea level by the end of the 21st 
century, beach nourishment remains a viable adaptation strategy, particularly when 
incorporating sand retention structures, with the annualized cost of beach nourishment 
incredibly small compared to the wholesale loss of the 600+ residences in North Beach. 
 
An ongoing beach nourishment program meets the objectives of the Public Policy Institute’s 
Program for California Coastal Management with the changing climate, and similarly 
achieves the objectives of saving the beach by James Titus. 
 
The Fallacy of Utilizing the Worst-Case Sea Level Rise Scenario 
 
In recognition of the Coastal Commission’s interest in addressing worst-case scenarios, there 
is an amount of sea level rise beyond which additional stabilization no longer makes sense.  
For example, under a worst-case scenario, if there were 10 feet of sea level rise, none of the 
proposed adaptation strategies described in Chapters 8 or 9 would likely be sufficient to 
resist this worst-case scenario, and at that point in time, we anticipate that there would be 
general agreement that retreat would remain the only viable option.  In lieu of managed 
retreat, under this scenario, we would anticipate a consensus agreement for what we would 
refer to as “wholesale retreat” under a worst-case scenario.  This, of course, is very different 
from managed retreat in that wholesale retreat would require the abandonment and removal 
of essentially all low-lying improvements northerly of Power House Park, returning this area 
to an environment not unlike San Elijo Lagoon today.  Under that worst-case scenario, and 
depending upon the continued commitment from Caltrans, the railroad, and other interested 
agencies, transportation and utility corridors across the restored San Dieguito Lagoon could 
be similar to the infrastructure that crosses San Elijo Lagoon today. 
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To put this worst-care SLR scenario into perspective, which we will arbitrarily define as 
more than 2 meters of sea level rise over the next century, researchers at Scripps Institution 
of Oceanography currently estimate that the probability of 2 meters of sea level rise by the 
year 2100 is at 1/2 percent.  As a practical matter, 2 meters of sea level rise can be 
accommodated by the year 2100 through beach nourishment protecting Del Mar North’s 
approximately 1.4-km-long beach (assuming the use of sand retention structures) at a total 
cost of less than $1 million per year (Flick and Ewing, 20091). 
 
Using the above example, we conclude that the beach erosion adaptation strategies described 
in Chapter 9 remain both viable and economical through the year 2100, with an exceedingly 
low probability of a more severe SLR scenario beyond which Del Mar’s North Beach 
community might consider wholesale retreat. 
 
Concern has also been raised regarding the availability of an economical sand source for 
future beach nourishment projects.  As described previously, sand sources for SANDAG’s 
2001 and 2012 Regional Beach Sand Projects were mined from San Diego County’s 
ancestral offshore rivers below 60 feet of water depth on the continental shelf.  Current 
estimates for the still-available offshore sand volume within the ancestral San Dieguito River 
Valley exceed 2 million cubic yards, with a still available sand supply within the ancestral 
San Diego River likely exceeding several billion cubic yards of relatively clean coarse 
alluvial sediments suitable for beach nourishment well into the next century.  In short, 
significant quantities of excellent quality coarse granular alluvial sediments exist in San 
Diego’s nearshore environment, exceeding any anticipated San Diego County beach 
nourishment needs over the next century. 
 
Jurisdictions with Similar Geography and Geomorphology to Del Mar  
 
There are several jurisdictions across the California coast that share similar geomorphology 
to that at Del Mar's North Beach.  Namely, a beach berm, in all instances with a descending 
back beach sloping down to a lagoonal back bay. They include the following:  
 

Area Comments 
Mission Beach Locally as narrow as 550 feet in width.  Beach berm 

                                                
1 Reinhard E. Flick and Lesley C. Ewing, 2009, Sand volume needs of southern California beaches as a 
function of future sea level rise rates, in Shore & Beach, Vol. 77, No. 4, Fall 2009. 
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elevation is around +13 feet.  Back beach steps down 
initially to about +10 feet, and then further down to 
about +6 feet. 

Newport-Harbor Island Harbor Island, where it fronts the Pacific, ranges from 
300 to 700 feet in width, with the bike trail around 
elevation +12 feet, and Balboa Blvd stepping down to 
about +7 feet. 

Newport- Balboa Island This island is within Newport Harbor as much as 
1,500 feet in width and drops in elevation from about 
+10 feet to +7 feet, extending from south to north. 

Sunset Beach This is about 500 feet in width.  Beach berm is at +13 
feet, with South Pacific Ave stepping down to about 
+8 feet. 

Alamitos Bay Peninsula This is 350 to about 700 feet in width.  Beach berm is 
around elevation +12 feet, with East Ocean Blvd at +7 
feet. 

Marina Del Rey Although somewhat similar in geology to the other 
areas, this elevation consistently is around +16 feet 
and does not step down to the east, so I’ve not 
included Marina Del Rey in our list of back bays. 

Channel Islands Harbor Beach berm elevation around +13 feet.  Ocean Drive 
around +12 feet.  Sunset Lane around +9 feet.  South 
Harbor Blvd around +6 feet. 

Ventura This area is interesting in that, while similar to Del 
Mar, there is also a series of groins at about 1,300 feet 
on center, with each groin about 400 feet in length. 

Carpinteria-Sand Point Sand Point is at about 250 to 350 feet wide.  Sand 
Point has only one row of houses, so managed retreat 
would simply remove the entire row of houses and 
may not be appropriate.  However, the geology 
remains similar. 

Moss Landing Back beach elevation is around +10 feet, and as with 
Carpinteria-Sand Point, has only a single row of 
buildings, so planned retreat would be simply 
removing all of the improvements in the area. 

 
The fact that there are other similar locations that share Del Mar’s unique geology and 
geomorphology only bolters the case that “managed retreat” cannot be treated as a “one-size-
fits-all” adaptation strategy that can be applied across the California coast.  
 
For example, the City of San Diego certified Local Coastal Program for the Mission Bay 
Planning Area does not address managed retreat. Currently, only the Ocean Beach 
Community Plan and Local Coastal Program mentions, “The anticipated Citywide 
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Adaptation Plan should include in its scope of work an assessment of potential measures to 
address the managed retreat or relocation of existing development at risk from bluff erosion 
or failure, and the degree to which property owners should assume risks associated with 
their properties in hazardous areas.” Given this, it will be telling if the proposed Adaptation 
Plan (currently the City has not pursued such a Plan) will differentiate the unique 
geographies within the City’s coastline (i.e. the difference between Ocean Beach versus 
Mission Bay). The remaining jurisdictions’ Local Coastal Programs listed in the previous 
table make no mention of managed retreat and/or as a strategy specific to the unique 
geography of their beaches, bays, and harbors. That being said, all the jurisdictions are at 
very stages of development of the sea level rise adaptation policy development and will most 
likely come to the same conclusion as Del Mar in that managed retreat is not a practical 
adaptation strategy for certain geographies located within their coast line.  
 
As of the writing of this Chapter, the only communities actively looking at managed retreat 
within their communities are the Cities of San Francisco, Pacifica, and Ventura. However, 
managed retreat is only being suggested for open space areas, public infrastructure, and not 
specifically residential. Additionally, the areas under consideration do not share the same 
geography and geomorphology as Del Mar.  
 
Conclusion 
 
In addition to the unfavorable geomorphic conditions, managed retreat is incompatible with 
Del Mar's voter-approved Beach Preservation Initiative (BPI) (Refer to Section 6 – 
Authorized Protection Structures and Section 8 – Issuance Shoreline Protection Permit). 
Furthermore, the implementation of managed retreat could endanger over $1.5 billion of Del 
Mar's tax base and potentially the demographic diversity of Del Mar, as much of the 
majority of housing in the impacted lower-lying areas are apartments and multi-family 
housing. Lastly, managed retreat threatens public access as the arterial coast highway linking 
the City of Del Mar with surrounding beach communities, as much of the Pacific Coast 
Highway and the associated provision of free publically-available parking spaces would be 
negatively impacted by flooding.  

In summary, one of the features that make the City of Del Mar’s, and particularly Del Mar’s 
North Beach, so unique is its coastal geology or, more specifically, its geomorphology or the 
evolution of this very unique coastal city.  Del Mar’s North Beach is truly unique and along 
the state’s 1,100-mile coastline, is one of only nine small coastal segments having similar 
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geomorphology.  Del Mar’s unique geomorphic character lies in its location at the mouth of 
the San Dieguito River, with the San Diego Lagoon creating a truly unique coastal 
experience along Del Mar’s approximately 4,400-foot-long North Beach.  For the reasons 
explained above, so-called “managed retreat” is not a viable adaptation strategy for potential 
sea level rise in Del Mar, and it would not result in any tangible public benefits.  At the same 
time, it would likely have detrimental economic and societal impacts. 


