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Los Angeles County

INTRODUCTION
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Coastal Regional Sediment Management Plan

Regional Sediment Management (RSM) is a planning 
approach that seeks to address coastal sediment 
processes and issues on a broader geographic 

scale. It recognizes that sand, cobble, and fi ne sediment 
is an important natural resource that is criƟ cal to the 
environmental health and economic vitality of the coastal 
zone. The sediment is what makes up the beaches, re-
sides off shore in signifi cant deposits, and is delivered to 
the coast from inland source areas by the various rivers 
and stream   s. The relevant sediment processes extend 
from inland watersheds to off shore areas. This broad 
coverage overlaps mulƟ ple geopoliƟ cal boundaries and 
explains why a regional planning perspecƟ ve is needed.

Regional Sediment Management is about having greater 
understanding and knowledge about all of the interre-
laƟ onships between coastal and off shore sediment de-
posits, inland origins of 
coastal sediment, sedi-
ment pathways to the 
coast, and how sand 
moves about the shore-
line. From this knowl-
edge base, improved 
sediment management 
decisions, policies, and 
pracƟ ces can be formu-
lated and implemented on a regional scale to preserve or 
enhance exisƟ ng beaches, address inter-related resource 
needs and opportuniƟ es, and opƟ mally manage coastal 
projects for the regional benefi t.

California has been acƟ vely engaged in fi nding ways and 
means to resolve coastal erosion and sediment manage-
ment issues on a broader scale. The process has been 
formalized by the State Resources Agency and its mem-
ber Departments by joining together with the US Army 
Corps of Engineers (USACE) and other advisory groups 
to form the Coastal Sediment Management Workgroup 
(CSMW). This mulƟ -agency body has been tasked to 
coordinate the development of a California Sediment 
Master Plan (SMP). In recogniƟ on of the diverse nature 
of the California coastline, the CSMW intends to fulfi ll 
this objecƟ ve by developing a series of Coastal Regional 
Sediment Management Plans that are geographically 

specifi c to and target the disƟ nct shoreline regions of 
the California coast. Each regional plan is intended to 
formulate locally relevant consensus-driven sediment 
management policy and guidance in order to restore, 
preserve and maintain coastal beaches and other criƟ -
cal areas of sediment defi cit to sustain recreaƟ on and 
tourism, enhance public safety and access, and restore 
coastal sandy habitats.

Since 1930, Los Angeles County has been a world leader 
in regional beach planning, shoreline preservaƟ on, and 
recreaƟ on management. Throughout much of the past 
century, its beaches have been widened and stabilized, 
lands have been set aside for public use, and one of 
the largest beach maintenance operaƟ ons was created. 
These landmark programs grew from the visionary ef-
forts and acƟ on inaugurated by the Board of Supervi-

sors in the late 1920’s 
in concert with the 
CiƟ zens’ CommiƩ ee on 
Parks, Playgrounds and 
Beaches. Composed of 
disƟ nguished civic lead-
ers and prominent public 
fi gures, the civic group 
was tasked to survey 
the exisƟ ng recreaƟ onal 

resources in Los Angeles County, suggest needed im-
provements, and recommend how best to implement 
an enhanced County-wide program to address future 
populaƟ on growth and demand.

The CommiƩ ee’s report, published in 1930, was impor-
tant for several reasons. It represented the fi rst formal 
recogniƟ on of the public benefi t of beaches and the enor-
mous value of the resource to the region. A key fi nding of 
the study was its determinaƟ on that the public’s highest 
recreaƟ on priority should be for more and beƩ er beach 
and waterside faciliƟ es. The commiƩ ee established the 
urgency for acƟ on to preserve and maintain the exisƟ ng 
beaches and provide for addiƟ onal resources to meet the 
anƟ cipated needs and demands in the future. The report 
also made recommendaƟ ons for acquisiƟ on of addiƟ onal 
beach frontage that ulƟ mately resulted in the County-
wide network of public beach faciliƟ es that exist today.

Regional sediment management is 
about having greater understanding 
and knowledge about sediment 
origins, pathways, and movement. 
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Los Angeles County

The CommiƩ ee’s recommendaƟ ons were ulƟ mately acted 
upon by the Board of Supervisors into a series of specifi c 
goals and objecƟ ves that established a long-term visionary 
beach plan:

Public beach frontage of the Los Angeles County shoreline in 1930. Green denotes extent of public beaches in 1930. 
Blue designates recommended to be acquired for public access at that Ɵ me. 
Source:  Map from porƟ on of Plate 35 by Olmsted Brothers, Bartholomew & Associates, 1930

• The joint purchase by the County and State of many miles of privately owned beaches;

• PreservaƟ on of acquired areas through comprehensive studies and reclamaƟ on of beach areas via construc-
Ɵ on of groins and other coastal structures;

• Establishment of self-supporƟ ng concessions;

• Increased use by the public;

• Provision of ample faciliƟ es for aquaƟ c sports; and

• Adequate maintenance.

Pt. Dume
Palos Verdes 
Peninsula
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Coastal Regional Sediment Management Plan

For the past 80 years, Los Angeles County has been im-
plemenƟ ng this plan through various beach nourishment 
projects, construcƟ on of sand retenƟ on structures, acqui-
siƟ on and development of public faciliƟ es, and diligent 
maintenance. As a result, the beaches in Los Angeles 
County have been transformed into one of the world’s 
most recognizable features and important public resourc-
es. It is within this context that the Los Angeles County 

Coastal Regional Sediment Management Plan (CRSMP) 
has been advanced.

Development and adopƟ on of the Los Angeles County 
CRSMP now provides the opportunity to revisit its past 
and ongoing programs, fi ne tune its goals and objecƟ ves, 
and map pracƟ cal implementaƟ on strategies into the 
future. 

To be eff ecƟ ve, the Plan must be:

• technically sound and pracƟ cal;

• environmentally sensiƟ ve;

• poliƟ cally realisƟ c; and

• fi nancially feasible and sustainable.

Fulfi llment of this rigorous test requires a clear under-
standing of what needs to be addressed and what ob-
jecƟ ves are possible. The tradiƟ onal study and analysis 
steps to accomplish this are threefold:

• understand the physical seƫ  ng, baseline science, 
and relevant processes;

• idenƟ fy the relevant issues that currently exist;

• formulate appropriate acƟ on plans and soluƟ ons 
for each issue that have unanimity of purpose 
to posiƟ vely move forward.

When applied to coastal sediment management, the 
results will allow Los Angeles County to idenƟ fy and 

understand the issues, goals, and objecƟ ves of its beach-
es and shoreline more clearly so that strategy, policy, and 
capital improvement projects can be more eff ecƟ vely 
targeted and beƩ er focused to clear purpose and con-
sensus within the coastal zone. 

Therefore the ulƟ mate purpose of the CRSMP is to de-
velop a comprehensive road map that will enable the 
County to conƟ nue its programs to conserve and restore 
the valuable sediment resources along its coastline to 
reduce shoreline erosion and coastal storm damages, 
protect sensiƟ ve environmental resources, increase natu-
ral sediment supply to the coast, preserve and enhance 
beaches, improve water quality, and opƟ mize the ben-
efi cial use of material dredged from harbors and other 
available sediment sources.
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The Los Angeles County Coast
The Los Angeles County shoreline is approximately 74 
miles long and extends from the Ventura County line at 
the west end to the mouth of the San Gabriel River and 
Orange County to the southeast. The stretch of coast 
is tributary to the most populated area in California 
where over 9.6 million people currently reside within 
the County’s limits. The shoreline stretches over eleven 
ciƟ es and County and State land within a diverse and 

dynamic physical environment that has been signifi cantly 
altered by regional growth and urbanizaƟ on. 

For planning purposes the Los Angeles County shoreline 
segment may be divided into four disƟ nct regions that 
vary in their shoreline orientaƟ on, physical characteris-
Ɵ cs, land use, and populaƟ on density.

Los Angeles County
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Malibu Region

The Malibu Region extends for approximately twenty-
four miles from the Ventura/Los Angeles County line to 
Topanga Canyon. The east-west shoreline orientaƟ on 
consists of a succession of narrow sandy beaches fl anked 
by more resistant rocky headlands. The beaches that 
do exist are mostly the result of their proximity to the 
mouths of streams and the sand retenƟ on features of 
downcoast bedrock exposures or boulder forms at the 
stream mouths.

The coastline is backed by the Santa Monica Mountains 
and fronted by high cliff s that level off  to broader ma-
rine terraces of varying width. Wider stretches of sandy 
beach exist at Zuma Beach and along the Malibu Colony 
sand spit. East of Malibu Creek, the beaches gradually 
diminish in width to narrow or non-existent condiƟ ons 
between Las Flores and Topanga Canyon. An aberrant 
wider beach occurs at the mouth of Topanga Canyon 
Creek but reverts again to a narrower strand to the east 
liƩ ered with boulders, cobble, and other debris.

The large outcrop of Point Dume and the adjacent Dume 
Submarine Canyon mark the boundary between the west-
ern, central and eastern secƟ ons of Malibu. PopulaƟ on 
density is generally more sparse in the western area and 
becomes more dense and populated east of Point Dume.

West of Topanga Canyon Boulevard within the Malibu 
shoreline the beach frontage is a mixture of private 
development and public infrastructure. Much of the 
Pacifi c Coast Highway and private development has en-
croached upon the historically sediment limited beach 
environment.

The public beaches are generally limited to pocket beach 
segments. Their improvements consist of public beach 
accessways, administraƟ ve buildings, parking lots, rest 
rooms, and lifeguard staƟ ons to provide the necessary 
faciliƟ es and ameniƟ es for beach recreaƟ on.
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Photographs clockwise from above:  Nicholas Canyon County Beach, Broad Beach, La Costa Beach, Puerco Beach, 
and typical West Malibu coastline near Encinal Canyon Road.
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Santa Monica Bay Region

The Santa Monia Bay Region extends from Topanga Can-
yon to Malaga Cove. This 21-mile long stretch of the San-
ta Monica Bay is the most densely populated segment of 
the Los Angeles County coastline. Its general north-south 
alignment consists of relaƟ vely wide beaches that are the 
direct result of arƟ fi cial nourishment and construcƟ on of 
numerous groins and breakwaters that were mostly built 
between the 1930s and 1960s. Beaches at the west enu

d of the segment are narrow and gradually widen to 
Temescal Canyon but markedly widen further south as a 
result of the sand retenƟ on eff ects of the Santa Monica 
Breakwater and the Will Rogers State Beach Groin Field. 
Marina del Rey and Redondo King Harbor dominate the 
central and southern porƟ on of the reach. The Redondo 
Submarine Canyon is the prominent off shore feature 
immediately south of Redondo-King Harbor.

East of Sunset Boulevard, the shoreline has been sig-
nifi cantly enhanced as the beaches have been arƟ fi cially 
widened to accommodate greater public visitaƟ on. Over 
35 million cubic yards of sand has been imported from 
inland and off shore source areas and placed on the 
beaches starƟ ng in the late 1930’s.

Two recreaƟ onal harbors – King Harbor and Marina del 
Rey – were developed between the late 1930’s and the 
early 1960’s, respecƟ vely. Along this reach, private devel-
opment is generally well set back from the shoreline or is 
located atop bluff s that are protected by retaining walls. 
Public beach faciliƟ es throughout the shoreline segment 
include rest rooms, lifeguard staƟ ons, and parking lots. In 
addiƟ on, Dockweiler Beach is the site of the heavily used 
recreaƟ onal vehicle campground facility. Industrial land 
use between Dockweiler Beach and ManhaƩ an Beach 
includes the Hyperion Sewage Treatment Plan, power 
generaƟ on faciliƟ es, and the Chevron Oil Refi nery.       

The regional County maintenance facility at Venice Beach 
coordinates beach maintenance work and emergency re-
sponses between Venice Beach and Marina del Rey.  Simi-
lar faciliƟ es are also located at Will Rogers State Beach, 
Dockweiler Beach, Hermosa Beach, and Torrance Beach.  

Photographs:

Below: Santa Monica Bay from Pacifi c Palisades.

Facing page top to boƩ om: 

Venice Beach, ManhaƩ an Beach, Hermosa Beach, 
Redondo Beach
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Palos Verdes Peninsula Region

The Palos Verdes Peninsula Region is approximately 16 
miles long and extends from Malaga Cove to San Pedro. 
The peninsula’s rolling hills are fronted by a shoreline 
that consists of narrow rocky, gravelly pocket beaches 
backed by high seacliff s that are up to 150 feet high. Sedi-
ment contribuƟ on to the rocky shoreline is nominal and 

primarily comes from seacliff  erosion, acƟ ve landslides, 
and small local streams. The shoreline within this cell 
has experienced liƩ le or no shoreline evoluƟ on, except 
for the Abalone Cove and Portuguese Bend areas where 
more recent landslides have advanced the shoreline since 
the 1950s.

Photographs clockwise from above: Malaga Cove, Bluff Cove, Royal Palms County Beach, coastline between White 
Point and Long Point, and Lunada Bay.  
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Long Beach Region

The secƟ on of coast is dominated by the industrial Los 
Angeles/ Long Beach commercial port complex. Beaches 
within the twelve mile long segment consist of the iso-
lated man-made pocket beach of Cabrillo Beach, and the 
City of Long Beach strand which includes the Belmont 
and Peninsula Beaches. Historically sediment supply in 
this liƩ oral cell has been from the Los Angeles River; 
however today most of the fl uvial delivery is unsuitable 
fi ne grained silt and clay. 

In the City Beach of Long Beach, the west jeƩ y of the 
Alamitos Bay and the San Gabriel River mouth acts as 
a liƩ oral barrier that impacts the natural sand supply 
for Peninsula Beach. Sand regularly migrates upcoast 
and creates a localized erosion hot spot. Consequently, 
regular sand bypass operaƟ ons have been conducted 
over the years to replenish Peninsula Beach with sand 
that accumulates at the wider and more stable Belmont 
Shore segment.

Photographs top to bottom: beach near Marina 
Green Park; looking east from Bluff Park; Bluff Park to 
Belmont Shore; Peninsula Beach and County line                                                 
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Dockweiler Beach in 1941 showing the narrow shoreline that typifi ed the Los Angeles County coast prior to the massive 
program of beach fi lls. The Hyperion Dunes were the source of sand that were excavated that eventually transformed 
the Santa Monica Bay beaches into their wide widths that exists today.

HISTORICAL PERSPECTIVE
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The Los Angeles County shoreline was a much diff erent 
place 100 years ago. Beaches at that Ɵ me were more nar-
row than they are today, and up unƟ l the late 1880s, the 
coast was sparsely populated. However, shortly aŌ er the 
founding of Santa Monica in 1875 the fi rst bathhouses, 
dance halls, amusement piers, and other aƩ racƟ ons 
were opened on the beach. These improvements and 
the Southern Pacifi c Railroad’s aƩ empt to develop Santa 
Monica Bay into a regional port and tourist desƟ naƟ on 
gave birth to the leisure industry, modern tourism, and 
the demand for coastal property. By the 1920s, booming 
business in oil, transportaƟ on, aeronauƟ cs, real estate, 
and entertainment brought professionals and industry to 
Los Angeles establishing it as a major city in the United 
States. With the rapid growth came change and a demand 
for more private beach clubs, commercial development, 
and homes along the coast. When the Pacifi c Coast High-
way was built and opened in the 1920s, the demand 
for coastal property extended into Malibu whereupon 
private development proliferated and began encroaching 
on the narrow beaches there. 

The demand for coastal property and leisure industry 
opportuniƟ es throughout the Los Angeles County re-
sulted in a classic development encroachment that has 
been typical throughout Southern California. Between 
the 1920s and 1950s homes and infrastructure were built 
close to or on the beach puƫ  ng many of them at risk to 
the destrucƟ ve eff ects of storm surf or localized shoreline 

Redondo Beach , 1930 Long Beach , c. 1930

Torrance Beach, 1930

Malibu Colony 
and Lagoon, 1938



17

Los Angeles County

erosion. As was typical of the Ɵ me, non-coordinated ef-
forts began in the early 1900s to either retain, manage ar-
eas of the shoreline, or protect property along a coastline 
that was quickly evolving into a densely populated urban 
seƫ  ng. Groins, breakwaters, seawalls, and other coastal 
structures were built between Malibu and Long Beach to 
retain sand, stabilize channels, shelter harbors, provide 
small craŌ  moorings, and protect ocean piers, coastal 
development, highways, and stormwater ouƞ alls. The 
net result of this piece-meal acƟ on implemented over a 
span of nearly 100 years is that much of the Los Angeles 
County coast has been signifi cantly impacted by man.

UlƟ mately the growth within Santa Monica Bay contrib-
uted to a dramaƟ c shiŌ  in beach condiƟ ons when a series 
of coastal developments and beach nourishments began 
in the early 1930s. ConstrucƟ on of the Santa Monica 
Breakwater, Hyperion Wastewater Treatment Plant, and 
Marina del Rey harbor dramaƟ cally altered the shoreline. 
These three developments have been responsible for 
providing nearly all of the sand that exists on the beaches 
today. Since the iniƟ al construcƟ on of the Hyperion sew-
age treatment facility in 1938, excavaƟ on of sand dunes 
within the plant site has contributed over 15 million cu-
bic yards of sand that was distributed along six miles of 
shoreline between El Segundo and the 
Santa Monica Pier. Dredging of the Ma-
rina del Rey basins and channels in the 
early 1960’s provided another 3.2 mil-
lion cubic yards of sand that was used to 
further widen Dockweiler Beach.

The last signifi cant arƟ fi cial nourish-
ment took place at Redondo/Torrance 
Beach when approximately 1.4 million 
cubic yards of sand was dredged from a 
nearby off shore borrow area and placed 
on the beach in the late 1960s. 

Other nourishment projects have also 
been conducted over the past 70 years. 
The beaches within Santa Monica Bay 
have been augmented by over 30 mil-
lion cubic yards of sand. The net re-
sult of these acƟ ons is that the Santa 

Monica Bay shoreline has evolved largely as a conse-
quence of the arƟ fi cial sand nourishments and shoreline 
stabilizaƟ on projects into a nearly conƟ nuous stretch of 
wide publicly accessible strand. The beaches between 
Santa Monica and Torrance have been substanƟ ally wid-
ened from 200 feet to over 600 feet which represents 
a signifi cant                                                                public 
asset. It is this shoreline history that primarily defi nes 
what the Los Angeles County coast is today.

The Malibu coast has been mostly privaƟ zed although 
several notable and important public beach faciliƟ es have 
been created within this reach. 

The Palos Verdes hills coastline remains today much like 
it existed in the past. The high cliff s and rocky beaches 
have limited recreaƟ onal opportuniƟ es such that much of 
the land use is confi ned to single family residenƟ al uses. 

The urban Long Beach strand has been defi ned by the 
commercial harbor development of the neighboring com-
mercial port faciliƟ es. The extensive off shore breakwater 
system that was built in the early 1900s to protect the 
inner harbor area has created a mostly sheltered beach 
environment that is unique to the reach.                                                                                  
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Photographs: Facing page: Marina del Rey Harbor during  
1960 construcƟ on.

Clockwise from top leŌ : Hyperion sand placement nearing 
end of compleƟ on in Santa Monica, 1948; Santa Monica 
Pier c. 1938.; Ballona Creek looking north to Venice Beach 
aŌ er compleƟ on of Hyperion nourishment in 1948; Venice 
Beach in 1931 prior to the Hyperion Beach nourishment.
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The general sources of sediment tributary to the coastal zone 
are limited by their origins. The major categories include 
sand and fi ne sediment that is naturally delivered to the 
shoreline by the rivers and streams, the coarse grain volume 
that is stored as beach deposits, material trapped by harbor 
control structures, relic deposits off shore, and other inland 
sand that may become available from Ɵ me to Ɵ me. 

The inventory of sediment that is unique to Los Angeles 
County is limited.  The major inland watersheds capable of 
delivering the greatest volume of sediment to the shoreline 
either bypass the County’s coasƟ ne all together or have 
been altered by dams or sediment control structures. Conse-
quently the natural rate of sediment delivery to the County’s 
beaches has been reduced.

The main sources of sediment relevant to sediment manage-
ment consideraƟ ons for Los Angeles County are:

• local streams delivery,

• harbor entrapment,

• exisƟ ng beach volume, and

• off shore deposits. 

These sources are discussed in more detail on the following 
pages. 



21

Los Angeles County

Rivers and streams

The Los Angeles County shoreline is unique in that the 
natural delivery of sand to its beaches is relaƟ vely low 
as there are no major rivers that discharge to the shore-
line between Malibu and Long Beach. The region’s three 
major river watersheds - Santa Clara, Los Angeles, and 
San Gabriel – essenƟ ally bypass the County’s coastline 
such that sediment discharged from these major tributar-
ies does not and never did nourish Los Angeles County 
beaches throughout modern geologic Ɵ me. The Santa 
Clara River is the largest river system in southern Cali-
fornia that remains in a relaƟ vely natural state. Although 
it delivers on average about 1.2 million cubic yards of 
sediment to the coast annually, the mouth discharges in 
Ventura County upcoast of the Mugu Submarine Canyon 
where most if not all of the sand is ulƟ mately lost before 
it can reach the Los Angeles County coast.  

The Los Angeles River Watershed includes land area from 
the eastern slopes of the Santa Monica Mountains, Simi 
Hills, Santa Susana Mountains, and San Gabriel Moun-
tains. The densely populated urban watershed has been 
signifi cantly channelized and controlled to the point 
where the esƟ mated annual sediment delivery that dis-
charges into East san Pedro Bay is about 77,000 cubic 
yards. However most of the sediment is fi ne grained, at 
Ɵ mes contaminated, and does not now contribute to any 
beach nourishment within the reach.

The San Gabriel River Watershed located within the 
eastern porƟ on of Los Angeles County delivers approxi-
mately 59,000 cubic yards of sand per year to the coast 
under present-day condiƟ ons. However the sediment 
discharges at the river mouth located at the southern 
end of Long Beach and completely bypasses Los Angeles 
County beaches.

Sediment supply to the Los Angeles County coastline is 
confi ned primarily to fl uvial sources from the Santa Mon-
ica Mountains watershed between Point Mugu and Santa 
Monica Canyon. This region contains 19 streams with 
drainage areas ranging in size from 1.1 to 41.7 square 
miles. The total annual sand delivery from the collecƟ on 
of small creeks and streams was originally esƟ mated to 
be about 150,000 cubic yards per year based on the unit 
coarse sediment yield rates calculated for the region. 
However, this natural delivery rate has been altered by 
the construcƟ on of numerous catch basins that have 
been intercepƟ ng sediment and debris since the 1920’s. 

It is currently believed that the present natural volume 
of sand delivered to the coast from streams within the 
Santa Monica Mountains has been reduced. The present 
sediment yield of Malibu Creek is now thought to be 
on the order of 24,000 to 34,000 cubic yards per year 
whereas the sediment contribuƟ on from Topanga Creek 
is believed to be limited. The total sand contribuƟ on from 
the remaining Santa Monica Mountains streams is esƟ -
mated to be about 43,000 cubic yards per year.

Ballona Creek discharges within central Santa Monica 
Bay. Its watershed is comprised of the heavily populated 
and urbanized ciƟ es inland from Marina del Rey. Its esƟ -
mated sediment yield is believed to be less than 50,000 
cubic yards per year, but the sediment is generally too 
contaminated and fi ne grained to be suitable for beach 
placement or ocean disposal. It s proximity to the Marina 
del Rey sand traps is problemaƟ c in that the dispersion 
of contaminants has been impacƟ ng adjacent sand that 
formerly was eligible for benefi cial reuse. Similarly the 
limited sediment delivery in the urbanized Dominguez 
Watershed is also mostly too fi ne grained and unsuitable 
for beach nourishment. 
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Map of the Los Angeles County region showing the major watershed systems. The three major river systems - 
Santa Clara River , Los Angeles River, and San Gabriel River - all bypass most of the County’s coast and do not 
significantly contribute sediment to the region’s beaches. The much smaller North Santa Monica Bay watershed is 
the only remaining source of sand to naturally replenish beaches within the Malibu and Santa Monica Bay areas. 
The Ballona Creek and Dominguiz Channel systems produce only fine grained sediment not suitable for beach 
nourishment.  
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Harbor sand storage

Sediment that accumulates north of the Marina del Rey 
harbor entrance is a signifi cant sand source for the Santa 
Monica Bay region. The liƩ oral sand that would otherwise 
propagate downcoast by waves and currents to nourish 
and maintain the southern beaches is trapped by the 
harbor’s jeƫ  es and off shore breakwater. Maintenance 
dredging is required on a regular basis to remove the 
shoaled sand and place it downcoast. Since 1969 over 
1.5 million cubic yards of sand has been bypassed around 
the harbor which translates to an annual average shoal-
ing  rate of approximately 40,000 cubic yards per year.

Although the Redondo Beach-King Harbor breakwaters 
similarly act as liƩ oral barriers, the harbor’s proximity to 
the Redondo Submarine Canyon minimizes impoundment 
impacts. No signifi cant maintenance dredging has been 
performed at King Harbor since the compleƟ on of the 
breakwaters in the late 1930s except for a one-Ɵ me mi-
nor dredging of 7,600 cy on the harbor side of the south 
breakwater in 2004-2005. A survey of the harbor area in 
2004 showed that about 25,000 cubic yards of sand had 
shoaled in the lee of the breakwater between 1959 and 
2004. This represents a nominal seepage through the 
breakwater of around 500 cubic yards per year.

Maintenance Dredging History at Marina del Rey

Date Source Placement LocaƟ on
QuanƟ ty (yd3)

North
Channel

South
Channel

1969 Marina del Rey Dockweiler Beach 390,000 -
1973 Marina del Rey Venice Beach 16,000 -
1981 Marina del Rey Dockweiler Beach 217,000 -
1987 Marina del Rey Dockweiler Beach 35,000 -
1992 Marina del Rey in situ (in harbor) - 21,5001

1994-95 Marina del Rey Ocean Disposal - 55,0001

1996 Marina del Rey Dockweiler Beach 240,000 -
1998 Marina del Rey Ocean Disposal - 56,0001

1998 Marina del Rey Dockweiler Beach 40,000 -
1999-00 Marina del Rey Redondo Beach 300,000 390,0001

2007 Marina del Rey Dockweiler Beach 327,0002 -
Total 1,565,000 522,5001

Notes:  1 Non-beach disposal(i.e., non suitable for beach placement)
           2 Nearshore disposal
Source: Ryan, 2010
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Marina del Rey Harbor and the mouth of Ballona Creek above; Redondo-King Harbor below.
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Inland Sand Sources

Los Angeles County operates and maintains over 100 
debris basins and dams throughout the region’s water-
sheds. Typically located at the mouths of canyons, they 
are designed to capture sediment, gravel, boulders, and 
vegetaƟ ve debris that fl ow during storm runoff . The de-
bris basins are designed to capture the material before 
it propagates further downstream clogging the drainage 
system and causing fl ooding. The basins are regularly 
cleaned out to restore capacity for subsequent sediment 
storm fl ows. The infrastructure presents a compeƟ ng 
interest and potenƟ al confl ict between the need to main-
tain fl ood protecƟ on for the Los Angeles metropolitan 
area and a desire to ensure that the natural fl ow of sedi-
ment to the coast is unimpeded.

Most of the County’s debris basins are located in the 
foothills of the steep San Gabriel Mountains. The fi rst 
basins were constructed in the 1930s and as develop-
ment increased addiƟ onal faciliƟ es were built to keep 
pace with the growing fl ood protecƟ on need. Records 
maintained by the Los Angeles County Department of 
Public Works indicate that over 18 million cubic yards of 
sediment has been collected since the 1930s at an aver-
age annual total capture rate of over 300,000 cubic yards. 
However the ulƟ mate pre-development fate of most of 
this sediment was the Los Angeles and San Gabriel Riv-
ers. As previously discussed these rivers discharge at the 
southern end of the County’s shoreline and thus have 
never been responsible for renourishment of Los Angeles 
County’s beaches.

Dunsmuir Debris Basin, San Gabriel Mountains
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LocaƟ on of dams and debris basins in Los Angeles County maintained by the Department of Public Works. The size of 
the red circle indicates the average annual volume of sediment trapped by each facility. The inland locaƟ on of these 
faciiƟ es and the formidable challenges associated with processing  and hauling their sand fracƟ on to the coast makes 
them unfeasible as a potenƟ al nourishment source.  
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Los Angeles County’s most signifi cant inland sediment 
source closest to the shoreline is the Rindge Dam res-
ervoir in Malibu. The deposit was created when the 
100-foot high concrete arch dam was privately built in 
the 1920s for water supply. The dam which is located 
in Malibu Creek about three miles upstream from the 
mouth, collected the runoff  from most of the watershed’s 
110 square mile area. IniƟ ally a storage pool of about 574 
acre-feet was created over three-thousand feet of the 
lower Malibu Canyon.

Much of the soil within the watershed is considered to be 
highly erodible. Since the dam also completely trapped 
the natural fl ow of sediments to the coast, the reservoir 
rapidly fi lled with soil and debris. By the 1950s the res-
ervoir’s pool had almost completely fi lled with sediment 
such that it was no longer funcƟ onal for water storage 
or fl ood protecƟ on.

It is currently esƟ mated that approximately 780,000 
cubic yards of sediment of all types and grain sizes lie 
impounded behind the dam. At least half of that vol-
ume is expected to consist of beach compaƟ ble sand. 

The U.S. Army Corps of Engineers is currently studying 
the feasibility of removing the dam to restore the Malibu 
Creek ecosystem to its more natural state. As part of that 
study various alternaƟ ves for removal, relocaƟ on, and 
benefi cial reuse of the accumulated sediment are being 
considered. ReclamaƟ on and distribuƟ on of the sand 
fracƟ on for regional beach nourishment could be a for-
midable task. Access to the narrow canyon reservoir site 
is limited, and it is not yet certain how the fi ne grained 
sediments and debris can be economically separated 
from the sand content.

Rindge Dam, June 2008. The construction of the dam in 1926 led to the trapping of about 780,000 cubic yards of 
sediment behind it as shown in the photograph. 



28

Coastal Regional Sediment Management Plan

Malibu Creek Watershed

Malibu

Pt. Dume

Ventura County

Los Angeles County

101

 1

Malibu C
r eek 

Rindge Dam

The Malibu Creek Watershed and the location of Rindge Dam. Although only three miles from the coastline, the 
reservoir deposit poses a difficult challenge to recover the beach compatiable fraction of the trapped sediment 
for beach replenishment.
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Off shore Sand Sources

Signifi cant off shore sand deposits may be found within a 
band of the inner conƟ nental shelf of Los Angeles County. 
Deposited over 10,000 years ago when sea level was 
over 200 feet lower than today and exposed much of the 
off shore shelf, the sandy material is generally classifi ed 
as late Quaternary or Holocene sediments in reference 
to the geologic epoch of formaƟ on. Prior studies have 
idenƟ fi ed several potenƟ al off shore sediment sources 
within Santa Monica Bay and San Pedro Bay that consist 
of fi ne to medium grained sand.

West of Point Dume a relaƟ vely thin disconƟ nuous strip 
of ancient Holocene sediments exists. However, the 
deposits thicken east of Point Dume most likely as a 
refl ecƟ on of the long term infl uences of the ancient lo-
cal creeks that fed fl uvial sediment into the region. This 
geological formaƟ on consƟ tutes the potenƟ al off shore 
sediment reservoir that may be considered for nourish-
ment of Los Angeles County beaches. 

Between Malibu and 
Palos Verdes over 372 
million cubic yards of 
sand and gravel depos-
its are believed to exist. 
Subsurface sediment 
thicknesses of over 60 
feet have been mapped. 
However, considerable 
portions of these sedi-
ments are located in 
depths that are currently 
deeper than the capabil-
ity of dredges to retrieve 
them. In addiƟ on it is not 
known how much of this 
volume would provide 
sand coarse enough to 
be compaƟ ble for beach 
nourishment.

The U.S. Army Coastal En-
gineering Research and 

Development Center (ERDC) made the fi rst assessment 
of the potenƟ al of this off shore sediment reserve in Santa 
Monica Bay between 1973 and 1978. Three sites between 
Santa Monica and Torrance County Beach were esƟ mated 
to contain about 26 million cubic yards of suitable beach 
sand. Osborne et al (1983) performed a more detailed 
reconnaissance level inventory of the four sites idenƟ fi ed 
by the Corps of Engineers. They surveyed the nearshore 
shelf between the submarine canyons at Point Dume and 
Palos Verdes Point. High-resoluƟ on seismic-refl ecƟ on 
profi les were taken and limited vibracore drilling per-
formed to delineate the extent and volume of potenƟ al 
sand deposits. The studies by Osbourne idenƟ fi ed a fi Ō h 
potenƟ al off shore borrow site north of Marina del Rey. 

More recent studies to locate suitable off shore sand closer 
to west Malibu have not been successful as the sediment 
was found to be too fi ne grained for beach nourishment.

Nourishment of Redondo and Torrance Beaches in 1968. The 1.4 million cubic yard pro-
ject is one of the most successful beach nourishment projects in the United States. The 
photograph shows the hydraulic dredge pumping sand onshore from the off shore under 
water borrow site.
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LocaƟ on of off shore sediment deposits as determined from past reconnaisance fi eld studies. The black hatched areas 
are the locaƟ ons believed to contain the largest reserves of beach compaƟ ble sand that may be uƟ lized for beach 
nourishment. The quality and suitability of the remaining off shore deposits is less known. The brown color bands shows 
the extent of boƩ om depths between -30 and -100 feet MLLW where sand could be mined if available. However taking 
sand inshore of -40 feet MLLW has a greater potenƟ al to adversely impact the adjacent beach. As depths approach -100 
feet MLLW the material becomes more out of reach of today’s dredges. The total Los Angeles County off shore sand 
deposit is fi nite and should be carefully managed.  
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Beach Deposits

Signifi cant volumes of sand exist between Santa Monica 
and Torrance as a result of historical beach fi lls and con-
strucƟ on of sand retenƟ on structures. Since the 1920s 
Santa Monica Bay beaches have been augmented and 
stabilized with over 30 million cubic yards of sand. The 
majority of the nourishment came from excavaƟ ons 
within the Hyperion Dunes. 

As a result beach widths have been widened by as much 
as 600 feet from their historically more narrow condiƟ on. 
This sand source represents a signifi cant man-made de-
posit that has dramaƟ cally enhanced beach opportuniƟ es 
within the area.

Photographs clockwise from right: Venice Beach 
looking to Santa Monica; looking south from Santa 
Monica Pier; Torrance Beach
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Los Angeles County Beach Nourishment History

Date Source Placement Location Quantity (yd3)

1920’s PCH construction Malibu Shoreline 1,242,0001

1938 Hyperion Dockweiler Beach 1,800,000

1939 SM Breakwater South SM Beach 60,0002

1945 Hyperion Venice Beach 150,000

1947 Onshore Redondo Beach 100,000

1947 Hyperion SM Beach/Venice/Dockweiler Beach 13,900,000

1947 Sand Hills South Redondo/Torrance Beach 220,000

1949-50 SM Breakwater South SM Beach 960,0002

1951 DWP Power Plant Dockweiler Beach 240,000

1956 DWP Power Plant Dockweiler Beach 2,400,000

1957-58 SM Breakwater South SM Beach 780,0002

1959 PCH construction Will Rogers Beach 114,000

1960-62 Marina del Rey Dockweiler Beach 3,200,000

1960-74 Unknown Las Tunas Beach 50,000

1962 Sand Hills South Redondo/Torrance Beach 220,000

1967-68 Offshore sand South Redondo/Torrance Beach 1,400,000

1969 Marina del Rey Dockweiler Beach 390,0002

1973 Marina del Rey Venice Beach 16,0002

1979 Unknown Zuma Beach 22,000

1980 Sullivan Debris Charthouse area 30,000

1981 Rustic Canyon Charthouse area 3,000

1981 Marina del Rey Dockweiler Beach 217,0002

1983 Pepperdine Debris Charthouse area 300-600

1984 Offshore El Segundo (Chevron Groin) 620,000

1987 Marina del Rey Dockweiler Beach 35,0002

1988 Hyperion Dockweiler Beach 155,000

1988 Hyperion El Segundo  550,000

1989 Hyperion El Segundo 150,000

1994 Unknown Corral Beach 18,000

1996 Marina del Rey Dockweiler Beach 240,0002

1998 Marina del Rey Dockweiler Beach 40,0002

1999-00 Marina del Rey Redondo Beach 300,0002

2004-05 King Harbor Redondo Beach 76,002

2007 Marina del Rey Dockweiler Beach 327,0003

Notes:  1 Estimated from representative cross section of PCH

           2 Sand bypass/backpass

           3 Nearshore disposal (i.e., non suitable for beach placement)
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COASTAL SEDIMENT ISSUES
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A liƩ oral cell, as defi ned by Inman (1950), is a shoreline 
compartment within which a complete cycle of sedi-
ment processes including sources, sinks, and transport 
paths can be independently assessed. Typically, each lit-
toral cell is bounded by a prominent natural feature (e.g. 
headland) or man-made arƟ fi cial structure (e.g. harbor 
jeƫ  es).  The Los Angeles County shoreline is located 
within two main geographic units: the Santa Monica 
Cell and its extended Dume Sub-Cells and a porƟ on of 
the San Pedro Cell and all of its extended Palos Verdes 
Sub-Cells. The Dume and Palos Verdes Sub-Cells consist 
primarily of sandy or gravel beaches and rocky coast 
whereas the 40 mile long Santa Monica Cell east of Point 
Dume is the dominant liƩ oral feature in the County. Over 
half of its length consists of wide sandy beach. The Long 
Beach area of the San Pedro Cell has been signifi cantly 
altered by the Ports of Los Angeles/Long Beach off shore 
breakwaters that greatly reduce wave energy on the 
Long Beach shoreline.

The Corps of Engineers is nearing compleƟ on of a com-
prehensive study of the coastal processes within the 
enƟ re Los Angeles County coastline under the authority 

of the Coast of California Storm and Tidal Waves Study 
(CCSTWS). The scienƟ fi c eff ort is intended to study the 
historic data, measure current condiƟ ons, and idenƟ fy 
and evaluate the relevant sediment processes within the 
region. The fi ndings of the CCSTWS provide the current 
and best basis of understanding of how the Los Angeles 
County coast behaves and provides guidance and focus 
for this coastal sediment management plan.

Simply stated, sandy beaches in Southern California are 
the cumulaƟ ve result of the natural process of sediment 
delivery by rivers and streams to the coast over eons. 
Rainfall within the tributary watersheds transforms 
into runoff , and as it travels to the coast, the terrain 
and stream beds erode to release the inland sediments 
that ulƟ mately feed the beaches and deposit within the 
nearshore shelf. 

As the sediment deposits on the coast, waves and cur-
rents transport it predominantly alongshore but also 
off shore. The exact distribuƟ on of sediment and its ul-
Ɵ mate liƩ oral fate is generally known but not always un-
derstood to a high level of quanƟ taƟ ve confi dence. The 

LiƩ oral Cells within
Los Angeles County
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sediment delivery and transport processes vary seasonally 
and in longer term decadal cycles related to local and ma-
rine weather paƩ erns and climaƟ c change. In response the 
beaches oŌ en show immediate and temporary short term 
changes or longer term and more delayed oscillaƟ ons that 
can vary in magnitude with the irregularity of the process. 
The complexity and interdependence of all of the physical 
forces in play make it diffi  cult to fully understand and predict 
how the shoreline works. However as more fi eld data is col-
lected and studied, a greater understanding of Los Angeles 
County’s coastal processes emerges.

The County shoreline is dominated by the 40-mile long Santa 
Monica Bay feature. This coastline is controlled to varying 
degrees by the two submarine canyons within the reach, 
and man’s intervenƟ on that began with development of the 
region in the late 1800s and early 1900s. The results of the 
CCSTWS study have indicated that the Los Angeles coast is 
for the most part relaƟ vely stable. A summary of the unique 
and signifi cant fi ndings that are relevant to this regional sedi-
ment management study are summarized below.

1 The historical beach fi lls within Santa Monica Bay have 
played a major role in shaping the beaches. Natural 

sediment delivery to the Los Angeles County coast by riv-
ers and streams is relaƟ vely low and has been diminished 
further over Ɵ me with alteraƟ ons and development within 
the watersheds. Bluff  erosion contributes only a small per-
centage of liƩ oral sediment.

2 The Redondo Submarine Canyon is a major sediment 
sink intercepƟ ng all sand that is transported by waves 

and currents to its head. Its nearshore presence has also 
greatly infl uenced a localized and chronic erosion that has 
been experienced at Redondo Beach. To a lessor extent 
and less understood the Dume Submarine Canyon acts as 
a sediment sink during storms when liƩ oral sediments are 
transported by waves and currents further off shore.

3  LiƩ oral sediment moves alongshore and inshore and 
off shore within a relaƟ vely narrow depth limit. However 

duri ng extreme storm events sand can be carried further 
off shore and permanently lost to the beaches.

4 The sand will move alongshore in response to currents 
induced by surf. Numerical esƟ mates conducted as part 

of the CCSTWS indicate that for the most part the net rates 
of alongshore transport are higher along the Malibu coast 
and less within Santa Monica Bay as shoreline orientaƟ on 
transiƟ ons from east-west to north south. EsƟ mates gener-
ally range from 100,000 to 150,000 cubic yards per year or 
less in Malibu and less than 100,000 cubic yards per year 
along the Santa Monica Bay shoreline. Some anomalous 
zones of higher transport rates were noted in the vicinity of 
the Chevron Groin at El Segundo and near Broad Beach in 
Malibu and correspond to erosion hot spot areas. Small rates 
of net upcoast reversal at Nicholas Canyon Beach, Dockweiler 
Beach, Hermosa Beach, and Redondo Beach were noted. 

5 The fate of sediment within the Los Angeles County 
coast is beƩ er understood within Santa Monica Bay 

than elsewhere because of the greater historical data-
base. For the most part sediment transport paths are 
confi ned to an easterly direcƟ on from the Malibu coast to 

The Santa Monica Mountains watershed delivers an esƟ mated 77,000 cubic yards of sand per year 
via the various creeks and streams. However a majority of the sediment is likely deposited in debris 
basins and may never reach the coast.
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the Redondo Submarine Canyon compart-
ment and the Redondo Beach to Malaga 
Cove sub-cell. LiƩ le sand is transported 
around the Palos Verdes Peninsula, hence 
the absence of signifi cant sandy beaches 
within that region. Similarly, sediment trans-
port within the Long Beach strand is low 
because of the sheltered wave environment 
except for the Peninsula Beach strand which 
experiences a chronic east to west reversal.

6 Limited informaƟ on exists for the Mali-
bu coast and consequently an accurate 

esƟ mate of historical trends is more diffi  -
cult to assess. However the crescent shaped 
Nicholas Canyon Beach at the west end of 
Malibu is somewhat indicaƟ ve of that re-
gion’s pocket beach behavior as it displays a 
constant state of dynamic moƟ on on a sea-
sonal basis. Moderate sand gains at Point 
Dume Beach were experienced between 

1970 and 2005 because of the entrapment 
feature of the Point Dume headland. In con-
trast the neighboring Broad Beach segment 
has been eroding since the 1970s and losses 
have dramaƟ cally accelerated more recently. 

With the excepƟ on of the El Segundo and 
Redondo Beach shoreline segments, most 
of the Santa Monica Bay shoreline has been 
relaƟ vely stable and retained most of its 
arƟ fi cial nourishment. This fi nding refl ects 
the more benign physical seƫ  ng and the 
success of the beach fi lls and stabilizaƟ on 
eff ects of the regions’s off shore breakwaters, 
harbor jeƫ  es, and groins. The 1960s Redon-
do/Torrance Beach fi ll has lost about only 
one-half of its original berm width which 
is indicaƟ ve of the success of that project 
and the forty plus year renourishment cy-
cle that would be required to restore it to 
original width.

Approximately 49,500 
cubic yards of sediment 
is annually delivered 
by Ballona Creek to the 
shoreline. The material is 
fi ne grained, unsuitable 
for benefi cial reuse and 
adversely impacts the 
Marina del Rey harbor 
sediment source.

The Los Angles River yields about 77,000 cubic yards per 
year and deposits most of the material in the Queensway 
Bay channel. The sediment quality varies from potenƟ al 
beach quality sand to fi ne grained material that is 
unsuitbale for benefi cial resuse .  
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 A PLAN FOR THE URBAN COAST
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The Los Angeles County shoreline is a densely popu-
lated urban coast that includes some of the most 
beauƟ ful, heavily uƟ lized, and maintained beaches 

in California and the world. The shoreline is a diverse 
physical environment that supports an equally diverse 
array of land uses that range from private, commercial, 
and industrial faciliƟ es. The beaches provide valuable 
recreaƟ on benefi ts, important storm damage protec-
Ɵ on for substanƟ al amounts of development and infra-
structure, and natural habitat for sensiƟ ve environmental 
resources. As such, the beaches represent some of the 
County’s most important assets. Their conƟ nued health 
and vitality are criƟ cal to the region’s vibrant economy 
and well being.

Southern California’s coast has historically been trans-
formed from a natural undeveloped state to a more 
densely populated and altered environment. Los Angeles 
County is the most urbanized shoreline in the State. The 
beauty and physical seƫ  ng of its shoreline has always 
been a magnet for development, and the early 1900s 
saw a tremendous demand for coastal property. This 
growth occurred during a Ɵ me when the understand-
ing of the coastal environment was in its infancy. By the 
1930s, substanƟ al amounts of shoreline real estate were 
already acquired and developed by private, commercial, 
and industrial interests. LeŌ  unchecked at that Ɵ me, the 
enƟ re Los Angeles County coast was desƟ ned to be pri-
vaƟ zed. In response to this classic compeƟ ng interest 
between private development and public access, the 
Board of Supervisors had the foresight to set a goal to 
dedicate as much coastline as possible for public use and 
endorsed its ciƟ zens’ call for increased acquisiƟ on and 
maintenance of beaches for enjoyment and use by all. 
The resultant network of beach faciliƟ es that has been 
created from this 1930 iniƟ aƟ ve has established a public 
resource that extends from Malibu to Long Beach and 
has proven to be a valuable and important asset for the 
County and the region. For the past 80 years the County 
has been commiƩ ed to implement and maintain what 
has evolved into the most extensive network of coastal 
faciliƟ es anywhere and the most successful beach man-
agement program in California.

As previously discussed, the Los Angeles County Coast 
can be divided into four disƟ nct shoreline compartments 
that vary dramaƟ cally in their physical aƩ ributes and 
land use characterisƟ cs. The Malibu and Palos Verdes 
regions are relaƟ vely low density, cliff ed coasts that are 
characterized by narrow to non-existent beaches. In stark 
contrast, the Santa Monica and Long Beach regions are 
broader plains of densely developed and populated ur-
banscape whose beaches have been augmented and/or 
stabilized signifi cantly by substanƟ al beach nourishments 
and coastal structures. Throughout the County, a number 
of beaches have been preserved or molded into a net-
work of public infrastructure that is uƟ lized year round.

The Los Angeles County shoreline is unique in that there 
are no large rivers and streams along its shoreline to 
naturally replenish its beaches to a signifi cant degree. 
Consequently it has never been subject to high rates of 
natural sediment supply as some other coastal regions 
in California. This means that the Los Angeles County 
coastline historically consisted of narrow or ephemeral 
beaches. Were it not for the large arƟ fi cial beach nour-
ishments that occurred between the 1940s and 1960s, 
Santa Monica Bay would not have its tremendous re-
source of beach faciliƟ es that it enjoys today. This ab-
sence of a signifi cant natural supply of sediment to the 
coast means that implementaƟ on of beach management 
strategies that emphasize preservaƟ on of the remaining 
natural shoreline environments and the man-made urban 
beach assets will be vital to ensuring that the Los Ange-
les County coast is sustained well into the 21st Century 
for the enjoyment and well being of current and future 
generaƟ ons.

The US Army Corps of Engineers has conducted a com-
prehensive scienƟ fi c and technical study of the Los An-
geles County Coast to beƩ er understand the shoreline 
dynamics and how the coast behaves. The fi ndings of the 
Los Angeles County Coast of California Storm and Tidal 
Waves Study (CCSTWS) have helped to idenƟ fy some of 
the criƟ cal and important issues that should be consid-
ered or reviewed in development of the regional sedi-
ment management plan. Prior to the compleƟ on of that 
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study the County’s Department of 
Beaches and Harbors conducted an 
inventory of sediment management 
needs that reviewed beach exisƟ ng 
condiƟ ons, the related impacts on 
public faciliƟ es, and suggesƟ ons for 
future acƟ on. Both studies verifi ed 
that for the most part the Los Ange-
les County shoreline is a relaƟ vely 
stable environment. Erosion hot 
spots were idenƟ fi ed and exist pri-
marily because of a close proximity 
of development and infrastructure 
to the water’s edge.

The previous technical studies have 
greatly helped to improve the un-
derstanding of the Los Angeles 
County shoreline and sediment 
and coastal processes that drive it. 
Although some data and knowledge 
gaps sƟ ll remain, there is a good 
fundamental basis of understand-
ing to move forward with a sound 
acƟ on plan.

Santa Monica Beach, August 2011



40

Coastal Regional Sediment Management Plan

Socioeconomics

In addiƟ on to the local benefi ts for Los Angeles County 
residents, its beaches are an important aƩ racƟ on for 
tourists in Southern California.  Their signifi cant recrea-
Ɵ onal draw provides an important source of income to 
the local economy.  State and Federal agencies have con-
ducted several studies to beƩ er quanƟ fy beach valuaƟ on 
and its economic implicaƟ on for the Los Angeles County 
beaches (King and Symes, 2002; King, 1999; and CSU at 
Chico, 2002).

King and Symes (2002) studied seven representaƟ ve 
beaches in southern California including Venice Beach, 
to assess the potenƟ al loss in Gross NaƟ onal Product 
(GNP) and Gross State Product (GSP) if the resource di-
minished.  The study fi ndings indicate that the loss of a 
wide Venice Beach would result in tourist dollar income 
losses of approximately 218 million dollars per year.  A 
naƟ onal economic impact on the order of 105 million 
dollars was also esƟ mated.

The magnitude of GSP loss is predicted to be in the 
billions of dollars if all of the County’s beaches are al-
lowed to deteriorate.  Accordingly, King and Symes have 

concluded that Los Angeles County is well jusƟ fi ed to 
maintain and enhance its beaches.  PreservaƟ on of wide 
beaches for recreaƟ onal acƟ vity is one of the shoreline 
management objecƟ ves considered to be essenƟ al in or-
der to maintain the economic welfare of the local coastal 
communiƟ es.

Governance and Funding

The County of Los Angeles currently manages its beach 
assets via the Department of Beaches and Harbors. The 
Department is charged with the operaƟ on of 14 County 
owned, 2 city owned, and 2 state owned beaches be-
tween Malibu and San Pedro. The public faciliƟ es include 
parking lots, restrooms, showers, concessions, various 
ameniƟ es, and the only “on the beach” recreaƟ onal ve-
hicle park in the County. For Fiscal Year 2011-12, the 
Department projects that 255 staff  posiƟ ons will oversee 
a gross operaƟ ng budget of almost 39 million dollars. 
However this budget covers primarily administraƟ on and 
faciliƟ es operaƟ on and maintenance costs. Financing 
capital improvements for public beach faciliƟ es is gen-
erally budgeted from other County revenue sources in 
limited amounts. 

Dockweiler Beach, August 2011
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Lifeguard services to patrol the public beach system are 
administered separately out of the County’s Fire Depart-
ment at an annual cost of approximately 25 million dol-
lars. The CiƟ es of Long Beach and Santa Monica indepen-
dently maintain their respecƟ ve secƟ ons of municipal 
shoreline frontage.

As is the case for every coastal community in California, 
the County is currently not budgeted to fi nance signifi cant 

regional sediment management projects and programs. 
ImplementaƟ on of such acƟ viƟ es must rely heavily upon 
state and federal funding support. However the County 
has augmented the federal maintenance dredging pro-
gram at Marina del Rey on several occasions to expedite 
the delivery of sand to more distant beaches for benefi cial 
reuse. 

PopulaƟ on density of Los Angeles County based upon the 2010 census. The data shows that the 
majority of its ciƟ zens live within close proximity to the shoreline. It is this demographic that 
helps to explain the County’s high demand for beach faciliƟ es and use throughout the year. 
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SecƟ on Abbrev Beach Area AƩ endance

2008 2009 2010

N
O

RT
HE

RN

NIC Nicholas Canyon 251,195 211,965 251,545
NSH Northern SecƟ on Head Quarters 74,120 67,245 90,020

ZUMA Zuma 7,107,300 7,758,100 6,044,745
PDC Point Dume County 1,134,500 1,067,675 1,257,750
COR Coral Canyon 269,325 248,610 237,780
MAL Malibu 2,164,450 2,361,250 2,236,250

CE
N

TR
AL

TOP Topanga 487,785 396,826 373,235
WRN Will Rogers North 421,825 316,330 689,070
WRS Will Rogers South 2,252,750 2,594,215 2,497,400
SMN Santa Monica North 6,498,960 7,641,600 6,568,950
SMS Santa Monica South 5,252,710 8,144,230 6,299,940
VNN Venice North 6,025,700 7,332,551 4,946,900
CSH Central SecƟ on Head Quarters 943,440 1,146,660 1,188,955
VNS Venice South 3,312,100 4,850,600 3,411,200
MDR Marina del Rey 162,160 169,015 150,275

SO
U

TH
ER

N

DWN Dockweiler North 1,313,350 1,408,310 1,199,850
DWS Dockweiler South 4,173,700 3,942,030 2,398,200
ELS El Segundo 558,290 978,700 752,950
ELP El Porto 1,788,050 1,633,950 1,511,800

MCO Marine County 1,537,030 1,441,450 1,200,200
MCP Marine County Pier 2,712,750 2,759,025 2,754,250
HCC Hermosa City 3,205,800 5,851,895 4,010,900
RCO Redondo County 1,619,350 1,012,950 1,146,730
CCO Avenue C 1,396,075 1,286,620 1,439,050
SSH Southern SecƟ on Head Quarters 704,855 1,021,217 706,710
TCO Torrance County 1,786,955 1,595,925 1,661,850
ABC Abalone Cove 62,320 54,880 67,025
WPT White Point 725,250 607,980 491,220
CAB Cabrillo 1,144,175 1,242,432 1,065,550

59,086,270 69,144,236 56,650,300

Beach aƩ endance 
data as recorded 
by the Lifeguard 
Division of the Los 
Angeles County Fire 
Department between 
2008 and 2010.  The 
esƟ mates highlight the 
importance of Zuma 
Beach and the Santa 
Monica Bay beaches 
to fulfi ll the region’s 
demand for acƟ ve and 
passive recreaƟ on.

The County lifeguards 
patrol  over 72 miles 
of shoreline via 158 
lifeguard towers, 15 
substaƟ ons, and four 
secƟ on headquarters.      
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Department of Beaches and Harbors 
Organization Chart

Executive Office

Santos H. Kreimann
Director

Asset Management
Division

Planning
Division

Administrative
Services
Division

Community & 
Marketing 
Services
Division

Facilities & Property
Maintenance

Division

Asset
Management & 
Planning Bureau

The County’s ability to implement the scope of its coastal 
regional sediment management plan will require conƟ n-
ued close collaboraƟ on with state and federal agencies 
who remain as the most viable partner to help fund sedi-
ment management programs in the future. This partner-
ship should be enhanced and made stronger and will re-
quire that the County develop and program the minimal 
revenue streams necessary to produce the required state 
and federal matching fund percentages. 

ImplementaƟ on of the County’s coastal regional sedi-
ment management plan will also require a dedicated and 
focused administraƟ ve eff ort to address the myriad of 

complexiƟ es that are inherent in coastal programs. Tra-
diƟ onally, coastal issues management within the County 
has been shared between various divisions within the 
Departments of Beaches and Harbors and Public Works. 
However, implementaƟ on of the coastal regional sedi-
ment management plan for Los Angeles County will re-
quire a program manager who can be dedicated full Ɵ me 
to perform the variety of projects, studies, and manage-
ment tasks that will be needed to collaborate with other 
agencies, vigorously pursue funding, maintain liaison 
with stakeholders, and implement all other facets of the 
CRSMP’s goals and objecƟ ves.

The current organization chart for the Los Angeles County Department of Beaches and Harbors. The 
Department is responsible for the myriad of planning and management tasks to maintain the beach and harbor 
assets of the County. Some responsibilities for capital projects administration are shared with the Department 
of Public Works. Successful implementation of the complex programs and activities associated with regional 
coastal sediment management will require the establishment of clear responsibility and a singular and 
dedicated staff person who can maintain continuity and respond to the ever changing needs and demands that 
will arise. 
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Coastal Sediment Management SoluƟ on Strategies

Coastal sediment management issues relevant to the Los Angeles County Coast cover a broad spectrum of techni-
cal, environmental, poliƟ cal, and economic challenges and opportuniƟ es.  Based upon the current understanding 
of the region today, the key issues together with corresponding soluƟ ons strategies to eff ecƟ vely deal with them 
are outlined on the following pages.

Issue SoluƟ on strategy

1 The natural sediment supply to the County coast 
is limited.

Prioritize preservation of existing deposits and 
resources.

2 The more narrow and sediment limited Malibu 
beaches are more sensiƟ ve to shoreline chang-

es because of low sediment supply to the coast and 
vulnerability to the eff ects of coastal fl ooding during 
winter storms. If the shoreline recedes, exisƟ ng beach 
faciliƟ es will become increasingly more exposed to 
storm damage and the already narrow beaches will 
be more inadequate in some areas to meet future 
public demand for recreaƟ on or protecƟ on of exisƟ ng 
development and infrastructure.

Areas within the Malibu coast can benefi t from sand 
nourishments, but the longevity of the placed mate-
rial will be relaƟ vely short unless appropriate and ap-
proved     sand retenƟ on structures are incorporated 
as an enhancement feature. The natural seƫ  ng of the 
Malibu coast is beƩ er suited to preservaƟ on of exist-
ing sediment resources. This means that beaches will 
be beƩ er served by limiƟ ng development encroach-
ments and minimizing forƟ fi caƟ on to protect back 
beach development. Appropriate management of the 
more signifi cant watersheds within the reach will also 
help to preserve what natural sediment supply does 
exist to feed the narrow pocket beaches and sandy 
beach segments that remain.

3 The huge volume of sand that was used to nour-
ish Santa Monica Bay beaches between 1938 

and 1988 represents a signifi cant asset within an 
otherwise sediment limited coastline. This sediment 
resource should be protected and maintained. Some 
of the arƟ fi cial beaches have become depleted, berm 
elevaƟ ons are too low in areas to provide adequate 
wave runup protecƟ on, and most of the exisƟ ng sand 
retenƟ on devices that have seen many years of ser-
vice are now in need of repair or refurbishment.

The Santa Monica Bay region is a unique stretch of 
coast that has been signifi cantly enhanced by man. 
The substanƟ al beach widening and stabilizaƟ on of 
the shoreline is in essence a public infrastructure that 
will require perpetual maintenance to preserve it. 
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Issue SoluƟ on strategy

4 The Palos Verdes Peninsula is a high cliff ed coast 
with a shoreline that is mostly privately owned 

and of limited public access. Its pocket beaches that 
do exist are narrow and consist of boulders, cobble, 
gravel, and fi ner sediments. The region is relaƟ vely 
stable.

The reach can most benefi t by maintaining a policy of 
preservaƟ on to maintain exisƟ ng condiƟ ons.

5 The Long Beach region has been dramaƟ cally 
transformed by the Port of Los Angeles/ Port of 

Long Beach industrial complex and the urbanizaƟ on of 
the City of Long Beach. The wide city strand between 
the ports and the County line benefi ts from the wave 
shelter formed when the extensive outer breakwa-
ters were built in the early 1900s to protect the two 
commercial ports. With the excepƟ on of Peninsula 
Beach, the Long Beach shoreline is quite stable. The 
erosion hot spot at the south end of the strand near 
the Alamitos Bay Harbor entrance currently depends 
upon regular sand backpassing to return sand trans-
ported upcoast by waves and currents.

At a minimum, conƟ nuance of the sand backpassing 
policy will be necessary to keep pace with the local-
ized erosion rate and protect the private development 
at Peninsula Beach. The area may also benefi t from 
the addiƟ on of appropriate and approved sand reten-
Ɵ on stabilizaƟ on measures to reduce sand losses and 
maintain minimal beach widths.

6 Coastal areas that are prone to ocean storm 
damage are primarily the result of the aggres-

sive development encroachment that occurred in the 
early 1900s.

Given the high value of the public and private invest-
ment that has expanded and matured over Ɵ me, re-
locaƟ on or retreat strategies will be limited only to 
those areas that are less populated and can accom-
modate relocaƟ on or removal strategies.

7 The extensive network of sand retenƟ on groins, 
breakwaters, and jeƫ  es that have been built 

throughout Santa Monica Bay have been eff ecƟ ve 
in helping maintain these heavily uƟ lized beaches. 
However the infrastructure is showing the eff ects of 
its age and will need aƩ enƟ on to maintain funcƟ on 
into the future.

Review the network of exisƟ ng coastal structures 
throughout Santa Monica Bay. Maintain, rehabilitate, 
or modify exisƟ ng structures as required to improve 
funcƟ on. 
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Issue SoluƟ on strategy

8 Several erosion hot spots exist within the County. 
Areas include Nicholas Canyon County Beach, 

Broad Beach, Venice Beach, El Segundo near the Chev-
ron Groin, and Redondo Beach north of the Topaz 
Groin.  Each locaƟ on presents a unique situaƟ on and 
range of possible soluƟ ons. There is no “one size fi ts 
all” soluƟ on for any beach erosion problem on the 
Los Angeles County Coast. More recent construcƟ on 
of infrastructure at Nicholas Canyon has become 
exposed to future erosion damages. The impacts or 
non-impacts of the recent forƟ fi caƟ on of Broad Beach 
upon the popular and heavily uƟ lized Zuma Beach 
public facility is not yet known. Venice, El Segundo, 
and Redondo beaches have chronic problems that 
require constant aƩ enƟ on.

ConƟ nue and expand the beach monitoring program 
to keep vigilant watch over the health and condiƟ on 
of Los Angeles County beaches.

Less populated secƟ ons of shoreline may benefi t 
from implementaƟ on of appropriate managed re-
treat programs whereby threatened improvements 
are removed or relocated to less vulnerable locaƟ ons 
landward.

Benefi cial reuse of sand trapped at Marina del Rey 
presents a sustainable sand s ource to maintain chron-
ic erosion areas at beach locaƟ ons between Venice 
and Redondo Beach.

Erosion hot spots within the County coastline may 
benefi t from modifi caƟ on of exisƟ ng sand retenƟ on 
structures or placement of appropriate and approved 
ones. The subject is controversial, but given the ur-
ban seƫ  ng of the Los Angeles County coast, the topic 
should be carefully invesƟ gated to evaluate its merit 
where appropriate. Several areas may present ex-
cellent enhancement opportuniƟ es. If feasible and 
acceptable, sand retenƟ on technology should be 
demonstrated.

9 The higher liƩ oral sediment transport between 
South Dockweiler Beach and El Segundo merits 

aƩ enƟ on to preserve beaches in those areas.

Perform a technical study to review the shoreline 
reach and recommend appropriate strategies to ad-
dress the localized high wave energy environment.

10 The specter of future sea level rise poses the 
greatest potenƟ al threat to the Los Angeles 

County shoreline into the next century. If predicƟ ons 
materialize as forecast, beaches could dramaƟ cally 
recede. Unless conƟ ngency measures are in place to 
deal with the situaƟ on, beach widths may be inad-
equate to address future recreaƟ on and storm pro-
tecƟ on needs.

Perform a comprehensive study to locate and quan-
Ɵ fy the locaƟ on of off shore sand deposits that would 
provide adequate beach compaƟ ble sand. The high-
est quality off shore sand should be set aside and 
dedicated as a strategic reserve for use should it be 
necessary to renourish public beaches impacted by 
sea level rise eff ects.
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Issue SoluƟ on strategy

11 The Los Angeles County coast is the most heav-
ily uƟ lized public recreaƟ on facility of its type 

in the State. Its purpose and funcƟ on was uniquely 
established by a special Board of Supervisors acƟ on 
in 1930. The beach faciliƟ es that were developed 
represent a unique form of urban infrastructure that 
was dedicated to and prioriƟ zed for public use. The 
capital improvements that have been built over the 
past 80 years are intended to serve a high and grow-
ing demand for acƟ ve and passive beach recreaƟ on. 
As with any public facility, the urban beach assets 
require constant maintenance to provide and guar-
antee adequate and safe faciliƟ es for the public use. 
Recently, sensiƟ ve species habitat and other environ-
mental issues have introduced compeƟ ng demands 
and requirements. 

The Los Angeles County coastal environment is a 
unique urban seƫ  ng that is dramaƟ cally diff erent 
from other California coastal areas. This implies that  
consideraƟ ons should be in place to acknowledge and 
address the needs and requirements of Los Angeles 
County’s predominantly man-made urban beaches. 

Develop and implement a comprehensive Los Angeles 
County local regional general maintenance authority 
that unifi es local, state, and federal regulatory enƟ -
tlements into a single agreement that implements 
reasonable environmental protecƟ ons for the coast 
and allows Los Angeles County to perform its public 
mandate effi  ciently and eff ecƟ vely.

12 Sediment from Ballona Creek and the Los 
Angeles River watersheds is not suitable for 

benefi cial resuse and becoming increasingly more 
diffi  cult to manage. The Ballona Creek discharge cor-
rupts the beach compaƟ ble sand trapped at Marina 
del Rey and threatens the viability of the criƟ cal beach 
nourishment program at that harbor.

Pursue and implement watershed programs to cap-
ture and treat contaminated sediment prior to dis-
charge at the shoreline.

13 The high cost of implemenƟ ng regional sedi-
ment management programs, capital projects, 

and shoreline maintenance eff orts means that rev-
enue streams must be in place to pay the expensive 
costs associated with the various tasks. Los Angeles 
County currently funds an important faciliƟ es man-
agement and maintenance program. However addi-
Ɵ onal revenue will be needed in order to rehabilitate, 
maintain, and expand the regional beach assets.

Review ways and means to supplement local funding 
by collaboraƟ ng with state and federal authoriƟ es 
to tap into those programs. Implement a federally 
funded Los Angeles County Regional Sediment Man-
agement Project Authority. 
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In summary the theme of the Los Angeles County CRSMP 
may be simply stated as a plan that focuses on maintain-
ing and preserving what already exists. PreservaƟ on strat-
egies are appropriate for those areas of the coast that 
remain in or close to their natural state. ConƟ nuance of 
the vigilant maintenance programs that the County has 
been performing for the past 80 years will be criƟ cal to 
preserve the extensive beach assets that were arƟ fi cially 
created over 65 years ago. AdopƟ on of an appropriate 

balance of these two diverse goals and objecƟ ves is key 
to implementaƟ on of a successful plan. The Los Angeles 
County Board of Supervisors had the extraordinary vision 
in 1930 to plan for a County coastline that exists today. 
Their foresight placed strong emphasis on providing for 
the future beach recreaƟ onal needs for the region. It is 
this fundamental purpose and objecƟ ve that should be 
endorsed and improved upon wherever possible and is 
the basis for the Los Angeles County CRSMP.

Issue SoluƟ on strategy

14 Regional sediment management implementa-
Ɵ on demands vigilant aƩ enƟ on to address the 

mulƟ tude of local, state, and federal agencies involved 
and aff ected stakeholders. Coastal programs and is-
sues are currently administered in Los Angeles County 
via a loosely defi ned agency and division structure 
that is someƟ mes divided between the Departments 
of Beaches and Harbors and Public Works staff s. The 
lack of a single and clear administraƟ ve voice hinders 
the County’s ability to eff ecƟ vely respond to short 
term and long range planning issues.

Create a new management posiƟ on within the De-
partment of Beaches and Harbors organizaƟ on. This 
staff  person would be solely dedicated to short term 
and long range coastal issues that are relevant to im-
plementaƟ on of the County’s coastal regional sedi-
ment management program. The posiƟ on would be 
responsible for collaboraƟ on with local, state, and 
federal resource and regulatory agencies as well as  
stakeholders to address funding needs, project/ pro-
gram development and implementaƟ on, and  long 
term coastal sediment management strategy and 
planning. 
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The Plan

The regional sediment management issues that are 
unique to the Los Angeles County coast refl ect the fact 
that the shoreline is a densely populated urban envi-
ronment that has been signifi cantly altered by human 
acƟ vity. The County’s shoreline supports a mixed land 
use that consists of private, commercial, and industrial 
development, and an extensive network of publicly ac-
cessible beach infrastructure. CollecƟ vely the coastline 
and signature collecƟ on of natural and arƟ fi cial beaches 
are a vital resource for the County that helps defi ne it’s 
valuable idenƟ ty, provides economic sƟ mulus to the 
region, and saƟ sfi es the high demand for acƟ ve and 
passive recreaƟ on for a growing populaƟ on.

A dominant characterisƟ c of the urbanized Los Angeles 
County coast is that its coastal sediment resources are 
fi nite and limited. This means that judicious manage-
ment and preservaƟ on of its exisƟ ng and available sedi-
ment sources are criƟ cally important goals and objec-
Ɵ ves so that the County’s beach assets will exist well 
into the future. With this in mind, the Plan has been 
formulated to address specifi c key strategies: exisƟ ng 
sediment supplies should be protected wherever pos-
sible; distribuƟ on of exisƟ ng sediment resources to sup-
plement exisƟ ng beaches should be carefully allocated; 
vigilant monitoring of beach condiƟ ons should conƟ nue 
to provide early warning of adverse trends; and exisƟ ng 
man-made beaches should conƟ nue to be maintained. 
Taken as a whole the Plan is ulƟ mately intended to pro-
vide the road map to preserve, maintain, and carefully 
manage the Los Angeles County coast in perpetuity.

The specifi c components of the recommended Plan have 
been organized into region wide and reach specifi c ele-
ments. This allows the County’s goals and objecƟ ves 
to be fulfi lled on two levels. Region wide elements are 
those aspects of the Plan that pertain to and benefi t 
the enƟ re County coast. The reach specifi c plans pro-
vide specifi c and more locally relevant acƟ ons that are 
intended to address the individual physical seƫ  ng, land 
use, and needs characterisƟ cs of each of the six disƟ nct 
reaches of the Los Angeles County coast that are deline-
ated on the following pages.
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Malibu District

The Malibu District is comprised of the West Malibu, 
Zuma Beach, and Central Malibu reaches. The West 
Malibu segment, which extends from the west County 
line to Lachuza Point, is primarily a cliff ed coast with 
narrow pocket beaches and sparse development. It is 
the last remnant of shoreline that sƟ ll exists in a natural 
relaƟ vely unpopulated state. As such the reach is most 
appropriate for implementaƟ on of strategies and policy 
that advocate preservaƟ on of natural coastal processes 
and limitaƟ ons on arƟ fi cial enhancements or shoreline 
armoring.

The Zuma Beach Reach has recently evolved into a beach 
erosion area of concern. Accelerated beach erosion has 
resulted in a nearly conƟ nuous line of seawalls and re-
vetments between Lachuza Point and Trancas Creek. The 
potenƟ al impacts of the cumulaƟ ve forƟ fi caƟ on on the 
vitally important Zuma Beach public asset is unknown. 
Therefore the Plan recommends a program of vigilant 
monitoring to track beach trends and restoraƟ on when 
necessary to preserve the County beach faciliƟ es.

The Central Malibu coastal segment between Point Dume 
and Topanga Creek consist of a conƟ nuous strand of nar-
row beach that is densely populated with private homes. 
The characterisƟ cs and environmental seƫ  ng of the frag-
ile coastline reach is most appropriate for establishment 
of more formal preservaƟ on strategies and implementa-
Ɵ on of managed retreat policy where appropriate.
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Zuma beach maintenance reach

What  Establish an ongoing beach nourishment and erosion control program within the liƩ oral sub-cell.

Why  Recent forƟ fi caƟ on of the west end of the reach has altered the natural shoreline seƫ  ng of the 
area and introduced the potenƟ al for long term erosion impacts. The extent and close proximity 
of the armoring to Zuma Beach raises a concern of potenƟ al adverse impacts that might occur 
in the future as a result.

How  Recommend that the resource and regulatory agencies establish a permanent beach monitor-
ing and renourishment miƟ gaƟ on program. 

Managed Retreat Strategy

What Remove or relocate improvements in response to long term natural shoreline erosion trend.

Why Allowance for some natural shoreline retreat to off set potenƟ al environmental impacts and/or 
economic issues associated with the protecƟ on of exisƟ ng shoreline improvements. 

How Review the West and Central Malibu coastline for areas where managed retreat may be ap-
propriate. Implement where feasible. 

Natural LiƩ oral Processes Zone

What Areas of the shoreline are relaƟ vely sediment limited and exist in a more natural state.

Why  The beaches are too narrow, the development is mostly private and sparse, and natural seƫ  ng 
does not lend itself to alteraƟ on to enhance or preserve without incurring signifi cant investment 
and environmental impacts.

How  Allow natural processes to conƟ nue unimpeded.

Rindge Dam Removal

What Remove Rindge Dam and pursue economical ways and means to recover the trapped sediment 
behind it for benefi cial reuse.

Why  The Rindge Dam reservoir is the most signifi cant and proximate source of inland sediment avail-
able for recovery and distribuƟ on for beach nourishment along the Malibu coast. Removal of 
the dam helps to restore the natural supply of sediment to the region’s beaches.

 How  Pursue dam removal and sediment recovery via a Federal Malibu Creek Watershed Ecosystem 
RestoraƟ on  authority.
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Santa Monica Bay Maintenance District

The Santa Monica Bay Maintenance District is directed to implementaƟ on of strategies, policies, and capital improve-
ment projects that preserve and restore the exisƟ ng historical beach fi lls, redistribute sand within the reach to areas 
where it can be most benefi cial, and maintenance of the network of groins and breakwaters that are collecƟ vely 
responsible for the wide sandy beaches that defi ne this reach. Specifi c elements recommended for this reach are:

Sand retenƟ on structure maintenance

What Maintain sand retenƟ on structures and propose new structures where appropriate and approved.

Why Some beaches within the Santa Monica Bay reach are maintained in part by a system of sand 
retenƟ on structures that provide a pivotal role in maintaining their width for those locaƟ ons. 
Some locaƟ ons may benefi t from modifi caƟ ons to exisƟ ng structures or strategic placement of 
new ones.

How Perform a comprehensive invesƟ gaƟ on of the condiƟ on and effi  cacy of exisƟ ng devices and the 
benefi t of new opportuniƟ es for siƟ ng of addiƟ onal structures.
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Redondo Beach

Marina del Rey

Dockweiler
Beach

Venice Beach

Marina del Rey Beneficial Reuse Zone

Redondo Beach 
Offshore Sand 

Storage Site

Marina del Rey benefi cial reuse zone

What  Distribute sand trapped at Marina 
del Rey Harbor to beach locaƟ ons 
between Venice and Redondo Beach 
based on need.

Why  Marina del Rey is the main source of 
sand available on a sustainable basis 
to renourish areas vulnerable to pe-
riodic erosion cycles

How  Augment the Corps of Engineers O&M 
dredging program to include RSM 
objecƟ ves to allow harbor sand to be 
placed where most needed.

Redondo off shore sand stockpile

What Designate an underwater stockpile 
area for storage of Marina del Rey 
harbor sand

Why Timing of Redondo Beach nourishment 
need does not always correspond to 
the Federal dredging cycle at Marina 
del Rey.

How  UƟ lize Federally approved off shore 
deposiƟ on area.

Marina del Rey to Venice Beach backpass

What Return sand from accumulaƟ on area 
at Marina del Rey North JeƩ y to ad-
dress Venice Beach erosion area.

Why Relieve Marina del Rey shoaling stress, 
protect Los Angeles County Lifeguard 
Headquarters and public parking lot, 
and balance local shoreline sand 
movement

How Construct scraper access pathway 
through parking lot to allow regular use 
and access for earth moving equipment.
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Palos Verdes PreservaƟ on District

The Palos Verdes shoreline is a 
cliffed, rocky coast with limited 
access. The unique coastal seƫ  ng 
and land uses make it appropriate 
for implementaƟ on of a “hands off ” 
policy that advocates preservaƟ on 
of the natural seƫ  ng and limita-
Ɵ ons upon shoreline alteraƟ on or 
forƟ fi caƟ on. 

The arƟ fi cial segment at Cabrillo 
Beach may be considered for study 
and implementaƟ on of sand reten-
Ɵ on methods that would enhance 
and preserve the small public beach. 
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Long Beach Maintenance District

The industrialized and urban coastal segment between 
the Port of Los Angeles and the east County line is domi-
nated by the Long Beach peninsula. The City beach is 
a conƟ nuous wide strand of sandy beach that is well 
protected by the off shore breakwaters built 65 to 100 
years ago to form the commercial harbor complex. With 
the excepƟ on of Peninsula Beach which is a beach ero-
sion area of concern, the Long Beach strand has been 

signifi cantly altered and is quite stable. Maintenance of 
the municipal Peninsula Beach sand backpass program 
is the primary focus of the reach. ConsideraƟ on and re-
view of appropriate sand retenƟ on strategies that may be 
benefi cial to alleviate the dependency upon the exisƟ ng 
municipal sand backpass program is the minimum acƟ on 
plan recommended for this shoreline segment. 

Peninsula Beach (Long Beach) backpass

What  Return sand from area of accumulaƟ on back to area of erosion

Why Most economical method to balance local shoreline sand movement

How ConvenƟ onal earth moving equipment – maintain City program
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County Wide

The Plan recommends several programs that have Coun-
ty-wide benefi t. The Department of Beaches and Harbors 
conducts one of the most extensive programs of beach 
maintenance in the world. Throughout its network of 
public beaches, duƟ es include beach grooming to pro-
vide for safe recreaƟ on, winter berm construcƟ on to pro-
tect public beach infrastructure, and other programs to 
provide the safe and accessible recreaƟ on demanded by 
the Los Angeles County metropolitan area. This unique 
maintenance program is hindered at Ɵ mes by regulatory 
issues that are broad based and less appropriate for the 
unique urban seƫ  ng of the Los Angeles County public 
beach network. Therefore, establishment of a regional 
specifi c maintenance agreement is recommended to 
streamline regulatory protocol in an agreement specifi -
cally tailored to the region.

A criƟ cal element of the Plan is the recommendaƟ on to 

quanƟ fy the characterisƟ cs and extent of the region’s 
off shore sand reserves. The deposits represent a future 
source that may be tapped to replenish beaches should 
sea level rise adversely impact them. This off shore sand 
source represents the most valuable sand asset of the 
County that economically can be uƟ lized for beach nour-
ishment. Therefore, delineaƟ on and dedicaƟ on of the 
off shore sand reserve for future public beach use should 
be a prioriƟ zed objecƟ ve.

Finally, the importance of the Los Angeles County coast 
and the complex issues and collaboraƟ ve processes that 
are inherent in coastal sediment management demands 
undivided and constant aƩ enƟ on in order to eff ecƟ vely 
implement specifi c policy, strategy, and projects that 
will arise from the Plan’s implementaƟ on. Therefore it 
is recommended that the County dedicate a commensu-
rate level of administraƟ ve governance to that objecƟ ve.

Los Angeles County (LACO) Regional maintenance agreement

What  Establish pre-approved beach maintenance programs that allows for relocaƟ on and transfer 
of sand, infrastructure repair, and other related acƟ viƟ es where needed in order to maintain 
public access and safety at recreaƟ onal beach areas.

Why LACO beaches are the most heavily used in the world. This demand creates an obligaƟ on for 
responsible beach management acƟ viƟ es.

How IniƟ ate negoƟ aƟ ons and establish long term agreements with regulatory and resource agen-
cies that support LACO operaƟ ons to support beach maintenance needs and fulfi ll maximum 
public beach usage goals and objecƟ ves. 
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Beach monitoring program

What  Expand the LACO beach monitoring program to include all beach faciliƟ es

Why Basic monitoring of beach widths provides an economical indicator to track erosion trends, 
provides data for project development, and supports  eff orts to secure State and Federal fund-
ing during coastal erosion emergency events. 

How Perform monthly beach width surveys at pre-established transects using exisƟ ng Department 
of Beaches and Harbors staff  and procedures.

 Off shore sand source sea level rise strategic reserve

What IdenƟ fy, quanƟ fy, and dedicate the LACO off shore sand resources to restore public beaches in 
the future as needed.

Why The potenƟ al for future sea level rise may result in signifi cant loss of sand and beach recession. 
Off shore sand presents the only proximate source to restore beaches to maintain the recrea-
Ɵ on value and coastal protecƟ on.

How Solicit commitments from State/Federal agencies to prioriƟ ze and perform a comprehensive 
inventory and delineaƟ on of the enƟ re LACO off shore strategic sand reserves. Designate and 
dedicate the best off shore sand sources as reserves to preserve and maintain exisƟ ng Los 
Angeles County public beach infrastructure.  

Dedicated Los Angeles County CRSMP program manager

What  Create a dedicated Department of Beaches and Harbor program manager posiƟ on to focus 
enƟ rely on coastal projects, coordinaƟ on and collaboraƟ on with State and Federal resource and 
regulatory agencies, Marina del Rey dredging program, and other Los Angles County Coastal 
Regional Sediment Management issues.

Why  The complexity of maintaining, permiƫ  ng, and funding of coastal projects and programs re-
quires a singular focus to address and respond to the broad spectrum of constantly evolving 
issues that must be dealt with on a Ɵ mely basis. 

How  Create and staff  a dedicated CRSMP program manager posiƟ on.
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1.  Overview 

The Los Angeles County shoreline contains a variety of marine habitats including sandy beaches, subtidal 
sand bottom, rocky shoreline, subtidal reefs and cobble beds, and coastal lagoons (Figures 1 through 4).  
Rocky substrate often supports beds of giant kelp (Macrocystis pyrifera) and surfgrass (Phyllospadix 
torreyi and P. scouleri).  In a few locations, eelgrass (Zostera pacifica) grows on offshore sand bottom. 
The GIS layers depicted on the habitat maps (Figures 1 through 4) were obtained from the California 
Department of Fish and Game (CDFG).  CDFG developed the layers to support their planning for the 
Marine Life Protection Act. 

 In general, the Los Angeles County shoreline consists of long stretches of sandy beach with areas of 
rocky shore and offshore hard bottom.  Rocky intertidal habitat, subtidal hard bottom, and kelp beds 
occur primarily at the northwestern and southeastern ends of the Los Angeles County coastline, at 
Malibu and Palos Verdes respectively.  Including Palos Verdes, which is outside of the project area for 
this study, only about 25 percent of the Los Angeles County shoreline is hard bottom habitat (Pondella 
2009).  The rocky portions of the Malibu coastline are broken by the long sandy expanse of Zuma Beach. 
Coastal lagoons along the Los Angeles County coastline include the mouth of Zuma Creek, Malibu 
Lagoon and the mouth of Topanga Creek. 

Hard bottom habitat is considered more sensitive than sand beaches and subtidal soft bottom because 
it is so much more limited in extent.  In addition, by providing hard substrate for the attachment of 
macrophytes and sessile invertebrates, and holes and crevices to shelter fishes and mobile 
invertebrates, reefs and tidepools tend to concentrate marine life.  Kelp beds and seagrass beds 
(surfgrass and eelgrass) are considered particularly valuable marine habitats because they extend off the 
bottom and provide shelter and attachment surfaces for marine animals.  Kelp, surfgrass and eelgrass 
also represent a food source both while living and as detritus.    

Listed species that occur on the beaches or in the nearshore waters of the Los Angeles County shoreline 
include the State and federal endangered California least tern (Sternula antillarum browni), the Federal 
threatened western snowy plover (Charadrius alexandrinus nivosus), and the Federal endangered 
southern steelhead (Oncorhynchus mykiss irideus).  The federal endangered black abalone (Haliotis 
cracherodii), historically occurred in the Malibu area (Morin and Harrington 1978), but now are 
extirpated from most locations south of Point Conception (NOAA 2011).   Another species that may be 
of concern with regard to Los Angeles County sediment management plans are California grunion 
(Leuresthes tenuis), a nearshore fish that lays its eggs on southern California sandy beaches during 
nighttime extreme high tides between March and August.  

Section 2 of this Appendix describes the habitats in the Los Angeles County coastal area.  Section 3 
discusses sensitive species in the project area.  Section 4 describes areas designated for special 
protection.  Section 5 briefly addresses constraints to sediment placement activities and protective 
measures to avoid or minimize impacts.  
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2. Habitats 
2.1.  Sandy Beach 

Of the approximately 14.2 miles of shoreline in the project area, 12.1 or approximately 85 percent is 
sandy beach. Sandy beaches in southern California are inhabited by an abundant invertebrate 
community that is an important food source for vertebrate predators, including shorebirds, seabirds, 
and fishes (Dugan et al. 2000).  Intertidal invertebrates of sandy beaches show a characteristic zonation 
related to tidal exposure.  The composition of the invertebrate community at a given beach, as well as 
the zonation, tends to be extremely dynamic due to the highly mobile nature of the sandy substrate and 
the resources on which these animals depend (Dugan and Hubbard 2006).  Most exposed sandy beaches 
have two to three zones inhabited by distinct groups of mobile animals.  These zones generally 
correspond to the relatively dry substrate of the upper intertidal zone at and above the drift line, the 
damp sand of the mid‐intertidal zone, and the wet sand of the lower intertidal zone.   

The  lower  intertidal zone (swash zone)  in southern California sandy beaches  is dominated by the filter 
feeding  mole  crab,  Emerita  analoga,  which  moves  up  and  down  the  beach  with  the  tides.    The 
polychaete  “bloodworm,”  Euzonus,  also  is  common  in  the  mid  to  lower  intertidal.    In  the  upper 
intertidal,  drift  kelp  is  an  important  source  of  food  for  many  invertebrates.    Common  organisms 
associated  with  macrophyte  wrack  include  beach  hoppers  (Megalorchestia  spp.),  kelp  flies  (Coleopa 
vanduzeei), isopods (Alloniscus perconvexus and Tylos punctata), and various species of beetles.  

Sandy beaches are used by a variety of shorebirds for foraging and roosting.  Common shorebirds on Los 
Angeles County beaches include snowy plover, sanderling (Calidrus alba), willet (Catrophorus 
semipalmatus), whimbrel (Numenius phaeopus), marbled godwit (Limosa fedoa), and black‐bellied 
plover (Pluvialis dominica).   Gulls (Larus heermanni, L. delawarensis, L. argentutus, L. californicus, and L. 
occidentalis) also use sandy beaches for resting and foraging. 

The sandy intertidal is also used by a nearshore fish, the California grunion, which lays its eggs in the 
high intertidal zone between March and August.  During the grunion spawning season, eggs and 
developing embryos are buried in the sand to incubate between the highest tides of each month, at the 
full and new moon (Martin 2006).   

Sand beaches in Los Angeles County are heavily used by recreational beach goers.  Many beaches are 
groomed.  Beach grooming removes wrack, which supports invertebrates that are eaten by shorebirds.  
Beach grooming also can dislodge grunion eggs.  Beachgoers may disturb foraging shorebirds.  Dogs, 
which tend to chase shorebirds, can be especially devastating because migrating shorebirds have high 
nutrition needs and disruption of foraging time can result in a negative energy balance. 

2.2.  Rocky Shoreline 

Rocky shoreline is much more limited in extent along the Los Angeles County coast compared to sandy 
beach.  Only about 1.38 miles or 10 percent of the shoreline between the Ventura County line and 
Malaga Cove is rocky shore habitat. An additional 0.77 miles is classified as hardened shores, which 
includes man‐made structures such as jetties and revetments. Within the project area, which does not 
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include the Palos Verdes peninsula, most of the rocky shoreline is found in the Malibu area.  The most 
extensive and biologically rich rocky intertidal habitat in the project area occurs at Sequit Point, El 
Matador State Beach, Lechuza Point, Point Dume, the shoreline between Dume Cove and Paradise Cove, 
and the shoreline off Old Malibu Road (Tway 1991). Boulder/cobble habitat is also found at numerous 
places along the western shoreline of Los Angeles County from the terminus of Sunset Blvd. to the west.  
Much of this rocky intertidal habitat, especially low relief cobble/boulder areas, is covered and 
uncovered seasonally by sand.  Typically rocks are uncovered as sand moves offshore in winter and 
covered as sand moves onshore again in late spring and summer. 

Rocky intertidal habitat shows a distinct zonation related to the amount of daily tidal inundation.  This 
zonation is most pronounced in areas with high relief.   In general, species diversity in the intertidal 
increases from the upper to the lower zones. The uppermost or splash zone is populated by periwinkles, 
limpets and barnacles (Morin and Harrington 1978).  The high intertidal zone from about +2.5 to +5.0 
feet Mean Lower Low Water (MLLW) supports a more diverse assemblage that includes black turban 
snails (Tegula funebralis), lined shore crabs (Pachygrapsus crassipes), and sea lettuce (Ulva spp.) as well 
as several species of barnacles and limpets.  The mid‐intertidal zone from MLLW to +2.5 feet MLLW) is 
characterized by dense growths of California mussels (Mytilus californianus), gooseneck barnacles 
(Pollicipes polymerus), aggregate anemones (Anthopleura elegantissima), ochre sea stars (Pisaster 
ochraceus) and several species of red algae.  The low intertidal from about ‐1.6 to 0.0 MLLW supports 
the most diverse assemblage with a considerable variety of invertebrate and algae species including the 
feather boa kelp, (Egregia menziesii).  In some locations, surfgrass may be common in this zone.  Shallow 
water subtidal fishes forage throughout this zone at high tide. 

The rocky intertidal zone in Los Angeles County is especially vulnerable to disturbance by human 
visitation because of the large population of Los Angeles and the popularity of beaches for recreation 
(Ambrose and Smith 2004).  Estimates of use, extrapolated from observations of UCLA researchers 
during daytime low tides, indicate that more than 20,000 people visit the most popular sites each year.  
Human impacts on rocky intertidal ecosystems include disturbances from collecting, trampling, handling, 
and overturning of rocks.  UCLA researchers found that the densities of sea stars, sea urchins, sea hares, 
and other conspicuous invertebrates were lower at sites with high levels of human use (Ambrose and 
Smith 2004).   Owl limpet (Lottea gigantea) sizes were significantly smaller, with fewer large individuals, 
at sites that received a high number of visitors.  Anemones and tube‐building worms and mollusks had 
lower cover at sites with high levels of human use.  Surfgrass cover also was lower at the most highly 
used sites. 

2.3.  Soft Bottom Subtidal 

Most of the nearshore subtidal habitat off Los Angeles County is soft bottom.  The physical factor that 
probably has the greatest influence on the biota of nearshore sands is ocean swell and its accompanying 
wave surge, which suspends sand particles (Morin and Harrington 1978).  The effect of the surge 
decreases as the water depth increases.  The fauna of nearshore soft bottom habitats consists of the 
infauna, which live buried in the sand, and the epifauna, which spend at least part of their time on the 
surface of the sand. 
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Infauna at the shallowest depths are buffeted almost constantly by the shifting sediments associated 
with wave surge.  In these shallow depths, the infauna tends to be dominated by mobile crustaceans, 
including a variety of amphipods and cumaceans.  As water depth increases and wave surge becomes 
less pronounced, soft bodied polychaete worms become the dominant infaunal type. 

The most common epifauna on shallow water sand bottoms at depths less than 30 feet in Los Angeles 
County are sand dollars (Dendraster excentricus) and sea pansies (Renilla kollikeri), (Morin and 
Harrington 1978).  In the shallowest subtidal depths the purple olive snail (Olivella biplicata) and the 
spiny sand crab (Blepharipoda occidentalis) also are common.  The sand star (Astropecten armatus) also 
comes into shallow nearshore waters during periods of calm surf.  Common fishes associated with 
shallow water soft bottoms in Los Angeles County include speckled sanddab (Citharichthys stigmaeus), 
C‐O turbot (Pleuronichthys coenosus), diamond turbot (Hypsopsetta guttulata), California halibut 
(Paralichthys californicus), corbina (Menticirrhus undulates), and walleye surfperch (Hyperprosopon 
argenteum) (Morin et al. 1988).  Bat rays (Myliobatis californica), thornback rays (Platyrhinoides 
triseriata), and shovelnose guitarfish (Rhinobatos productus) also are common on shallow water soft 
bottoms in Los Angeles County. 

2.4.  Subtidal Reefs 

Morin and Harrington (1978) characterized the biota of shallow water and nearshore reefs in the Malibu 
area. Shallow water rocks and reefs, which are the most likely to be affected by beach sand, includes 
hard bottom substrate from the intertidal zone to about 15 foot water depth. These low reefs and 
isolated boulders, are close to shore and are strongly affected by a variety of physical factors including 
swell and longshore currents.   Because shallow water reefs are in the zone of active sand transport they 
are subjected to sanding in, high turbidity and scour.  Furthermore, nearshore reefs are affected by local 
runoff from the land, and even by lowered salinity from rain storms (Morin and Harrington 1978). 
Biological communities on these shallow rocks are often characterized by rapid turnover of species. Bare 
rock can be extensive after catastrophic events such as sanding in and subsequent re‐exposure of rock. 
Long‐lived sand‐tolerant species typical of nearshore rocks at this depth include aggregate anemones, 
surfgrass, feather boa kelp and California mussels.  Generally, low‐relief reefs that experience 
substantial sand disturbance in the form of deposition and scour support fewer species than higher 
relief, vegetated reefs (SAIC 2011). 

Nearshore reefs at depths between 15 feet and 30 feet represent a transition between shallow water 
reefs and offshore reefs. The most prominent species on the tops of these reefs tend to be the shrub‐
like intermediate height brown kelps like the sea palms (Eisenia arborea and Pterygophora californica) 
and the bladder kelp (Cystoseira osmundacea). The sides of the reefs generally support a rich encrusting 
fauna of sponges, tunicates and bryozoans. Giant kelp occurs on some of these nearshore reefs 
particularly at the western end of the project area.  Giant kelp is sparse or absent on reefs between 
Topanga and Palos Verdes. Sea urchins (Strongylocentrotus purpuratus and S. franciscaus) often are 
abundant.  Subtidal reefs typically attract a large variety of fish species including cryptic species that 
blend in with the growth on the rocks, demersal species that usually stay near the bottom, and water 
column species that hover above the reef.  Fish diversity on reefs  increases with the amount of vertical 



Los Angeles County CRSMP  Appendix A  A ‐ 5 
 

relief until a reef height of about 3 feet after which increased reef height has little additional effect on 
fish diversity (Cross and Allen 1993).  

Pondella (2009) used the characteristics (number of feeding guilds, fish size, density, and fidelity) of fish 
assemblages associated with reefs to compare the habitat quality of mainland reefs in the Southern 
California Bight.  The reefs off Point Dume had the highest score for habitat quality of any of the reefs 
surveyed.  The reefs off Nicholas Canyon also had a high score. 

2.5. Kelp Beds 

Figures 1 through 4 show giant kelp beds in the project area.  Most of the kelp beds are located between 
Malibu Point and the Los Angeles/ Ventura County line at the western end of the Los Angeles County 
shoreline. Scattered patches of kelp also occur between Topanga and Malibu Point.  Kelp beds are 
absent southeast of Topanga until Malaga Cove in Palos Verdes, which is the southeastern boundary of 
the project area for the Los Angeles County Sediment Management Plan.  Off the Los Angeles County 
shoreline, kelp beds grow only on rocky substrate usually in depths between 20 and 60 feet.   

Kelp attaches to the rock by means of a root‐like structure called a holdfast.  Giant kelp beds form “kelp 
forests” that extend from the sea floor to the surface to form a vertically structured habitat throughout 
the water column.  Kelp beds exert a marked influence on physical and biological features of the 
coastline (Murray and Bray 1993). Giant kelp provides food, shelter, nursery and a point of reference for 
invertebrates and fishes (MBC 1988.)  In addition to the importance of living kelp as a structural and 
nutritional resource, drift kelp is extremely important in detritus‐based food chains.  Drift kelp is an 
important food source to species such as sea urchins and abalone.  On the beach, kelp is a food source 
for insects and crustaceans that, in turn are eaten, by shorebirds including the federal threatened 
western snowy plover.  Kelp beds support a greater variety of marine organisms than kelp stands, which 
consist of a localized group of plants (SAIC 2011). 

The abundances of water column fishes such as kelp surfperch (Brachyistius frenatus), kelp bass 
(Paralabrax clathratus), giant kelpfish (Heterostichus rostratus), and kelp rockfish (Sebastes atrovirens) 
are directly correlated with kelp density (Cross and Allen 1993).On low relief or cobble areas, the 
presence of kelp is associated with a greater biomass and diversity of fish than on low or cobble reefs 
without kelp(Cross and Allen 1993).  Kelp beds are not important spawning areas for fishes but they are 
important as nursery areas for juveniles (Cross and Allen 1993). 

Kelp beds in southern California have fluctuated in extent over the past three decades.  Kelp beds are 
susceptible to turbidity, grazing, sedimentation, displacement by storm surge, and lack of growth related 
to high temperatures and low nutrients associated with El Nino events.  There have been a number of 
attempts to restore kelp in Santa Monica Bay. 

2.6.  Surfgrass 

Surfgrass  is  a marine  flowering  plant.  Surfgrass,  like  kelp,  is  considered  to  be  a  particularly  valuable 
marine  habitat  because  it  provides  shelter  for  fishes  and  invertebrates,  attachment  sites  for  sessile 
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invertebrates and algae, and  forms the basis of many marine  food chains, both as  living material and 
detritus. Surfgrass provides nursery habitat  for  fishes and  invertebrates,  including  the California  spiny 
lobster (Panuliris interruptus).  Because it provides structure, food, shelter and nursery habitat, in many 
ways, surfgrass is the low intertidal/shallow subtidal equivalent of giant kelp.   

Surfgrass occurs in limited areas along the Los Angeles County coast, usually on hard bottom substrate 
in the lower subtidal below mean lower low water and shallow subtidal out to depths of about 25 feet. 
Surfgrass has not been mapped along the Los Angeles County shoreline, but would be expected where 
low  intertidal  and  shallow  subtidal  rocky  substrate  occurs.    Locations  known  to  support  substantial 
surfgrass  beds  include  Sequit  Point, Nicholas  Canyon,  Encinal  Canyon,  Lechuza  Point,  Point Dume  to 
Paradise Cove,  Latigo  Point,  Corral Canyon, Old Malibu  Road,  Big  Rock,  and  Sunset  Blvd.  (Tay  1991, 
Coastal Resources Management 1997, Chambers Group 2011). 

2.7. Eelgrass 

Like surfgrass, eelgrass is a marine flowering plant, but it grows on soft substrate rather than on rocks.  
Eelgrass (Zostera marina) is most common in bays and estuaries, but there is an offshore form (thought 
to be Zostera pacifica) that occurs in a few locations in southern California.  Eelgrass has similar habitat 
values to surfgrass.  On relatively monotonous soft bottom, eelgrass provides structure, shelter, 
attachment sites, food, and nursery habitat.  With its root‐like rhizomes, eelgrass also tends to stabilize 
the substrate where it grows.  

An eelgrass bed in 24 to about 47  feet of water  has been present just southeast of Lechuza Point since 
at least 1971 and was observed in September, 2010 (N. Davis, personal observation, Egstrom 1974, 
Morin and Harrington 1978, Chambers Group 2011).  Eelgrass also reportedly was present off Los Alisos 
Canyon in the 1970’s (Egstrom 1974, Morin and Harrington 1978).  It is not known whether the Los 
Alisos Canyon bed is still present. 

2.8.  Coastal Lagoons 

Coastal lagoons form where rivers meet the ocean.  Coastal lagoons support a biota that is transitional 
between marine and freshwater. Lagoons are productive coastal ecosystems that play a role as nursery 
habitat for many coastal invertebrates and fishes (URS 2010). Coastal lagoons also support estuarine 
species such as pacific staghorn sculpin (Leptocottus armatus), arrow goby (Clevlandia ios), cheekspot 
goby (Ilypnus gilberti), shadow goby (Quietula y‐cauda) and Calfironia killifish (Fundulus parvipinnis). 
Malibu Lagoon and Topanga Creek support Federal endangered steelhead.  Coastal lagoons are heavily 
used by marine birds for foraging and roosting.   

Coastal lagoons in Los Angeles County include the mouth of Zuma Creek, Malibu Lagoon, and the mouth 
of Topanga Canyon.  In addition, the Ballona Wetlands are a tidal wetlands connected to the tidal flows 
of Ballona Creek through culverts.  With the exception of the Ballona Wetlands, the coastal lagoons of 
the project area are periodically closed by sand bars that reopen during winter storms. 

3. Sensitive Species 
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3.1.  Listed Species 

There are four listed species that may occur on the beaches or nearshore waters of Los Angeles County 
between the Los Angeles/Ventura County line and Malaga Cove.  Each of these is discussed below.  

3.1.1. Black Abalone (Haliotis cracherodii)‐Federal Endangered – Black abalone are marine 
gastropods that occur in intertidal and shallow subtidal rocky habitat from Northern 
California to Bahia Tortugas, Mexico.  Black abalones are most common in the middle and 
lower intertidal zones. Black abalones inhabit rocky shores where bedrock provides deep 
protective crevice structure (Schwaab 2010).  Black abalone populations have declined 
dramatically since the 1970’s from overfishing and a bacterial disease known as withering 
syndrome.  Black abalones were present along the Los Angeles County shoreline at least up 
until the 1970’s (Morin and Harrington 1978).  Severe declines in abundance of black 
abalone in southern California were observed in the late 1980’s (Butler et al 2009).The Palos 
Verdes Peninsula has been designated as Critical Habitat for black abalone, but no black 
abalone Critical Habitat has been proposed for the project area between Malaga Cove and 
the Los Angeles County/Ventura County border.   

3.1.2. Southern Steelhead Distinct Population Segment (DPS) (Oncorhynchus mykiss) – Federal 
Endangered ‐ Steelhead are born in freshwater and spend a portion of their lives in the 
ocean before returning to freshwater to spawn.  Adults require cool, well‐oxygenated 
streams for spawning.  The steelhead populations within the Southern California Steelhead 
Distinct Population Segment (DPS) have declined dramatically from estimated annual runs 
totaling 55,000 adults to less than 500 returning adult fish (NOAA Fisheries 2009).  The 
Southern California Steelhead DPS is at the extreme southern limit of the steelhead range.  
There has been extensive loss of populations, especially south of Malibu Creek, due to 
urbanization, dewatering and channelization of rivers and creeks.  Most of the spawning and 
rearing habitat of the major streams has been rendered inaccessible by dams, debris basins, 
road crossings, and other in‐stream structures which block or impede migration of adult 
steelhead to headwater spawning and rearing areas, as well as restricting the out‐migration 
of juveniles to the ocean.  Three streams within the Los Angeles County coastal area are 
known to still support steelhead.  These streams are Arroyo Sequit, Malibu Creek, and 
Topanga Creek (Becker and Reining 2008).  Low numbers of steelhead may be present in the 
nearshore waters of the project area. 

3.1.3. Western Snowy Plover (Charadrius alexandrinus nivosus) – Federal Threatened – The 
western snowy plover is a small shorebird that is found on sandy beaches, salt pond levees, 
and the shores of large alkali lakes.  This species needs sandy, gravelly, or friable soils for 
nesting.  Snowy plovers forage for insects and marine invertebrates in wet sand along the 
edge of the water and in macrophyte wrack on the upper beach.  

 
Snowy plovers have not bred on Los Angeles County beaches since 1949 (Ryan Ecological 
Consulting and Los Angeles Audubon 2010).  The nearest snowy plover nesting areas to Los 
Angeles County are Mugu Lagoon  in Ventura County to the north and Bolsa Chica Ecological 
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Reserve in Orange County to the south.  However, several beaches in Los Angeles County are 
used extensively by snowy plovers as wintering habitat.  Approximately 196 to 334 snowy 
plovers (about 7.3 percent of the California population) overwinter in Los Angeles County each 
year (Ryan Ecological Consulting and Los Angeles Audubon 2010). The primary roosting sites for 
wintering snowy plovers in Los Angeles County are Zuma Beach, Malibu Lagoon, Santa Monica, 
Dockweiler State Beach near Lifeguard Tower 47, Dockweiler State Beach near Tower 58, and 
Hermosa Beach (Ryan Ecological Consulting and Los Angeles Audubon 2010).  Snowy plovers 
also occasionally use sites at Leo Carrillo State Beach, Paradise Cove, Dan Blocker County Beach, 
Big Rock Beach, Will Rogers State Beach, Venice Beach, central Dockweiler State Beach, El 
Segundo Beach, Manhattan Beach, and Redondo Beach, but 96 percent of all detections in the 
2010 winter survey were at the 6 main roosting sites, which consistently support the largest 
number of snowy plovers (Ryan Ecological Consulting and Los Angeles Audubon 2010).  Zuma 
Beach is the largest roosting area and supports approximately 41 percent of the Los Angeles 
County wintering snowy plover population.  Malibu Lagoon is the second largest roost and 
typically supports about 16 percent of the county population.  The roost at Santa Monica State 
Beach supports about 8 percent of the countywide wintering population.  The remainder of the 
wintering snowy plovers is generally found at Dockweiler Beach and Hermosa Beach. 
 
Designated Critical Habitat for snowy plovers within Los Angeles County includes Zuma Beach 
from Trancas Canyon to the north side of Point Dume, Santa Monica Beach from Santa Monica 
Canyon to Montana Avenue, Dockweiler North centered at Sandpiper Street, Dockweiler South 
centered at Grand Avenue, and Hermosa State Beach from 6th Street to 2nd Street (USFWS 
2005).  In March, 2011, the United States Fish and Wildlife Service proposed to revise Critical 
Habitat for the western snowy plover (USFWS 2011).   The revised designations would extend 
the Critical Habitat at Zuma Beach about 0.2 miles toward Point Dume.  The revised designation 
would add Critical Habitat at Malibu Beach from about 300 feet north of Malibu Pier to Malibu 
Point.  The proposed rule would extend the Critical Habitat at Santa Monica Beach by about 0.1 
mile.  The revised Critical Habitat at Dockweiler North would be slightly smaller than the existing 
Critical Habitat (34 acres compared to 43 acres). Critical Habitat at Dockweiler South would be 
extended about 0.3 miles to the north to Imperial Highway and the Critical Habitat at Hermosa 
State Beach would be extended about 0.25 miles to stretch from 11th Street to 1st Street. 
 

3.1.4. California Least Tern (Sterna antillarum browni)‐ Federal and State Endangered – The 
California least tern nests along the coast from San Francisco Bay south to northern Baja 
California.  This species is a colonial breeder on bare or sparsely vegetated, flat substrates, 
sand beaches, alkali flats, land fills, or paved areas.  California least terns are only present in 
California during their breeding season of April to September. 

 
California least terns have a major breeding site within the project area on Venice Beach, about 
400 feet upcoast from the northern entrance jetty to Marina del Rey (Figure 3). The colony is 
protected by a chain link fence.  A total of 295 pairs nested in this colony in 2009 but produced 
no young (Marschalek 2010).  Predation due to American crows (Corvus brachyrhynchos) was 
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extremely high and resulted in complete failure of nesting attempts.  Least terns from the 
Venice Beach nesting colony forage in all of the waterbodies in the vicinity of the colony 
(Atwood and Minsky 1983). In their study of foraging behavior of the Venice Beach least tern 
colony, Atwood and Minsky (1983) found that at least 75 percent of the foraging took place in 
the ocean within 0.75 miles of the nest site.   
 

3.2. Other Species of Concern 
 

3.2.1. California Grunion (Leurethes tenuis) – The California grunion is a nearshore fish that lays 
its eggs on sandy beaches between March and September. Grunion spawn on the upper 
beach during nighttime high tides from two to six nights after the new and full moon 
between March and August. Although grunion are not listed as threatened or endangered 
or as a species of special concern, this species has been negatively affected by human 
activities on beaches and NOAA Fisheries recommendsthat their eggs be protected from 
disturbance whenever feasible. 

 

 

 

4. Designated  Marine Areas 
4.1. Marine Protected Areas 
4.1.1. Marine Life Protection Act 
4.1.2. In 1999, the State of California passed the Marine Life Protection Act, which redesigned 

California’s system of protected areas to increase coherence and effectiveness in protecting 
the state’s marine life and habitats (URS 2010).   Two Marine protected Areas have been 
designated within the project area between the Los Angeles/Ventura County line and 
Malaga Cove.  These are the Point Dume State Marine Conservation Area (SMCA) and the 
Point Dume State Marine Reserve (SMR) (Figure 1).  The area between Point Dume and El 
Matador  State Beach has been designated the Point Dume SMCA.  From Point Dume to 
ParadiseCove has been designated the Point Dume SMR.  The Point Dume SMR has the 
more restrictive regulations.  Take of all living marine resources are prohibited in this area.  
Within the Point Dume SMCA recreational take of pelagic finfish , including Pacific bonito 
and white sea bass by spearfishing, is allowed as is commercial take of coastal pelagic 
species by round haul net and swordfish by harpoon.  Take pursuant to beach nourishment 
and other sediment management activities is allowed inside the conservation area pursuant 
to any required federal, state and local permits, or as otherwise authorized by the 
departmentAreas of Special Biological Significance 

4.2. Thirty‐four Areas of Special Biological Significance (ASBS) were designated by the State Water 
Resources Control Board in the 1970’s as areas that required special protection from water 
quality degradation.  Since 1983, the State Water Board's Ocean Plan has officially prohibited all 
waste discharges, both point and nonpoint, into ASBSs.  The western portion of the project area 
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is within the Mugu‐Malibu ASBS.  The Mugu‐Malibu ASBS extends from Latigo Point in Los 
Angeles County to Laguna Point in Ventura County.  The ASBS extends from the intertidal to 100 
foot depths or 1000 feet offshore, whichever is further. The Mugu‐Malibu ASBS is the only ASBS 
on the Los Angeles County mainland coast. 
 

5. Constraints and Impact Reduction Measures for Sediment Management 
5.1. Sensitive Habitats 

Because they are limited in extent and because they may be vulnerable to sedimentation, kelp beds, 
seagrass beds, tidepools, and reefs may pose a constraint to sediment management activities. The 
resource agencies are concerned with sedimentation of these habitats. To the extent possible, 
beach nourishment plans should place sediment on sand beach habitat and avoid direct placement 
on kelp, surfgrass, or tidepool habitats.   Even if the initial sand placement avoids direct placement 
on a sensitive habitat, there are concerns that subsequent distribution of sand by wave action may 
result in the deposition of sand on sensitive habitats including offshore reefs, kelp beds, and 
seagrass beds.  Modeling may be used to predict the likely sediment deposition on sensitive habitats 
and the results may suggest that further adjustments in sediment placement should be made.  In 
addition, if sediment management activities generate excessive turbidity, there could be effects on 
kelp or seagrasses, which require light for growth, as well as on the associated biota. The resource 
agencies usually request monitoring of sensitive habitats near sediment placement sites and may 
request habitat compensation if long term degradation of a sensitive habitat by sediment 
management activities is documented. 

Sediment management activities also could affect the opening of coastal lagoons.  Sediment 
management plans near coastal lagoons should address the potential for harmful lagoon closures if 
excessive sand moves into the lagoon mouth at a time when the lagoon is normally open.  If there is 
a potential for sand placement to result in harmful closure of a lagoon, it may be necessary to  
monitor the movement of sand into the lagoon area and, if necessary, address opening of the sand 
bar. 

5.2. Sensitive Species – Constraints and Protective Measures 
5.2.1. Black Abalone 
5.2.2. Black abalone likely are extirpated from the project area.  If any still exist within the project 

area they would be expected to occur in high quality rocky intertidal or shallow nearshore 
reef habitat in the Palos Verdes area only.   

5.2.3.  Southern Steelhead DPS 

Southern steelhead are present in low numbers offshore and would be unlikely to be affected by 
sediment management activities.   The most likely impact to steelhead would be if sediment placed on a 
beach resulted in closure of a lagoon mouth, such as the mouth of Topanga Creek, during the time that 
steelhead would be migrating or if mouth closure caused a degradation of lagoon habitat that resulted 
in adverse effects on juvenile steelhead in the lagoon.  Monitoring of sediment placement near lagoon 
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mouths and breaching, of the sandbar, if necessary could minimize potential adverse impacts to 
steelhead. 

5.2.4.  Western Snowy Plover 
Western snowy plovers would be expected to benefit in the long‐term by sediment placement 
that resulted in the widening of sand beaches because an increase in beaches would increase 
their foraging and roosting habitat.  However, there is a concern that snowy plovers could be 
disturbed or injured by beach construction activities.  Snowy plovers are colored so that they are 
hard to see against a sand background and have a habit of resting motionless in depressions 
including vehicle tracks.  Snowy plovers have been killed by vehicle strikes on Los Angeles 
County beaches (Ryan Ecological Consulting and Los Angeles Audubon 2010).   To avoid 
construction impacts to snowy plovers, a biological monitor should be present to warn the 
construction crew to avoid any areas where snowy plovers occur until the plovers leave the area 
and to escort vehicles crossing roosting areas.  This measure avoids disturbance to foraging or 
roosting snowy plovers and also insures that one will not be killed by a vehicle strike. 

5.2.5. California Least Tern 
California least terns are only present in southern California between April and September.  
Sediment management activities in the vicinity of the Venice Beach colony can be conducted 
with no restrictions due to availability of foraging within Ballona Creek, Ballona Wetlands, 
Ballona Lagoon and Venice Canals. 
Species of Concern – Constraints and Protective Measures 

5.2.6.  California Grunion 
Grunions spawn on sandy beaches between March and early September.  Sediment 
management activities between mid September and the beginning of March would avoid any 
impacts to grunion.  Beach placement during the grunion spawning season has the potential to 
impact grunion if movement of sediment results in digging up eggs or placement of sediment 
results in burying the eggs.  Impacts can be avoided or minimized by having biologists monitor 
predicted grunion runs on the beach where sand placement is occurring. The monitors should 
mark the location of any areas where grunion were observed to spawn.  Beach activities 
involving digging or placing sediment should avoid wherever possible those grunion spawning 
areas for two weeks when the eggs will hatch during the next nighttime high tide series.  
Impacts can be minimized by the use of single‐point discharges where avoidance is not feasible. 
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