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Introduction

This report presents the proposed Orange 
County Sand Compatibility and Use Program 
(OC SCOUP). The SCOUP program was 
originally conceived in 1993 when the San Diego 
Association of Governments recommended 
policy and action to promote the availability 
of upland sand sources for beach nourishment 
within San Diego County (SANDAG, 1993). 
The Coastal Sediment Management Workgroup 
(CSMW) formally developed a protocol to 
implement an opportunistic beach nourishment 
program whereby agencies could identify 
appropriate ways and means to encourage and 
allow the import of relatively small volumes of 
sand (generally less than 150,000 cubic yards) 
from unknown inland sources to the coast to help 
renourish beaches and supplement the regional 
shoreline’s littoral system in general.

In general, the SCOUP protocol entails 
designation and selection of eligible beach 
receiver sites that could best accept beach 
quality sand from an inland source(s) should 
the opportunity arise. Regulatory entitlements 
are obtained in advance and environmental 
documentation is filed for each appropriate 
beach site to be in place to address a portion 
of the regulatory entitlements protocol should 
sediment become available in the future. Once 
an upland sediment source becomes available, 
additional and more site specific environmental 
analysis is performed to verify its compatibility 
with the target beach and complete the regulatory 
entitlements process. The original intent of the 
SCOUP program is to expedite the federal and 
state regulatory review and permitting process 
and encourage capture of more upland sand for 
beach placement that might otherwise be lost to 
other competing interests inland.

Since the inception of the concept in 1993, a 

number of opportunistic beach nourishment 
programs have been developed or proposed for 
beaches in San Diego, Orange, Santa Barbara/
Ventura, and Monterey Counties. Since adoption 
of more formal SCOUP protocol in 2006, the 
frequency of sand placement on beaches 
under their authority has been quite limited 
as inland sand source opportunities have not 
materialized for a variety of reasons. A review 
of this experience can provide guidance for 
formulation of Orange County’s opportunistic 
beach nourishment program.

Prior SCOUP Experience
In an effort to simplify the federal regulatory 
process, the Los Angeles District of the U.S. 
Army Corps of Engineers issued Regional 
General Permit No. 67 in 2006. The permit 
was intended to allow placement of suitable 
material from unknown upland source areas 
for beach nourishment anywhere within the 
Southern California coast as individual upland 
sediment sources became available. Although 
the permission to place sand on the beach was 
granted in principal, a rigorous sampling and 
testing program to verify compatibility of the 
source and placement of the material was still 
required. An accompanying state water quality 
certification requirement also required a number 
of submittals including a sediment sampling 
and analysis plan, biological impact report, 
monitoring requirements, and other information. 
The permit was rarely used and not renewed 
when it expired in 2011.

Programs similar to the SCOUP protocol 
have been introduced at a number of coastal 
communities in San Diego County and elsewhere 
in Southern California. Table 1 summarizes 
experience and lessons learned from the local, 
state, and federal programs thus far.
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Table 1.  Examples of prior opportunistic beach nourishment programs

Location Lessons learned
Regional General Permit 67
U.S. Army Corps of Engineers, Los Angeles 
District

The Corps of Engineers issued RGP 67 to allow 
discharge of dredged or uplands derived fill material for 
beach nourishment in 2006. The permit authorized use 
between San Luis Obispo and San Diego Counties. The 
permit expired in 2011 and was not renewed because 
of lack of use.

Santa Barbara/Ventura County
Beach Erosion Authority for Clean Oceans 
and Nourishment (BEACON)

BEACON prepared and issued an opportunistic 
permit to nourish six beaches with upland sediment 
as available. The permit cost $250,000 to prepare and 
process. It was not renewed because of cost concerns 
and lack of use.

Seal Beach
City of Seal Beach

The City of Seal Beach has renourished its East 
Beach on four occasions between 1994 and 2014 with 
sand imported from the Santa Ana River, the offshore, 
and the Mohave Desert. Permits were generally 
obtained following a more conventional individual 
permit application process.

San Clemente
City of San Clemente

The City obtained a SCOUP permit in 2004 and has 
renewed it every five years since that time. In 2005, 
5,000 cubic yards was imported to North Beach from 
the Santa Ana River at a cost of about $200,000. The 
beach is expected to receive up to 15,000 cubic yards 
of sand from the Santa Ana River in 2016 at a cost 
of $626,000 which included $175,000 of monitoring 
expense. The permit allows for placement of up to 
125,000 cubic yards annually at individual beaches, 
but the permit has been used minimally.

Oceanside
City of Oceanside

The City obtained a SCOUP permit in 2008. The 
permit was allowed to expire in 2013 because it was 
not used. A new and modified SCOUP permit is being 
obtained to utilize sand being excavated by the Corps 
of Engineers from the San Luis Rey River.

Encinitas
City of Encinitas

The City obtained a SCOUP permit in 2008. Since 
then three projects varying in size from 37,000, 5,000, 
and 500 cubic yards have been placed on the beach. 
Project study and permitting costs have ranged about 
$33,000 to obtain the general SCOUP permit and 
$50,000 to $60,000 each time to test and approve 
the source sediments. The City has reported that no 
significant time savings have been realized. Staff 
indicates that permits need to be valid for at least 10 
years to have a greater chance of being utilized. Staff 
suggests that minimum nourishment volumes should 
be 100,000 cubic yards to be cost effective.



3

The experience to date with opportunistic beach 
nourishment permits in Southern California 
indicates that the program has not generally 
lived up to expectations. Although a good idea 
in concept, the program suffers from the lack of 
inland sediment becoming available in a timely 
manner. Small volume sand placements have 
marginal benefit to the shoreline, and the protocol 
and special conditions that are still imposed by 
the regulatory agencies have not significantly 
reduced permitting costs or the time required to 
implement a project.

Since the program still requires approval of the 
sediment source, potential inland sources can be 
lost because of the time necessary to obtain their 
review and approval. The City of Encinitas, for 
example, has experienced wait times of 1 to 2 
years to obtain all final approvals. The regulatory 
protocol still allows for additional review and 
introduction of new special conditions that can 
increase compliance requirements.

In general, existing SCOUP programs are 
dependent upon voluntary participation of 
third parties to make inland sand available for 
beach nourishment. Normally associated with 

development projects, it can be difficult to 
negotiate the terms of the contribution in a timely 
manner, verify that the source material is beach 
compatible, and match the limited windows of 
availability when the sediment will be excavated. 
Although the permit does pre-approve the 
beach receiver site, the uncertainty associated 
with unknown inland sediment sources, tends 
to negate efforts to accelerate implementation 
of opportunities when they arise. Regulatory 
agencies have not demonstrated a willingness 
to relax conditions primarily because of a 
discomfort with unknown sediment source.

The unique urban setting of the Orange County 
coastline suggests that its SCOUP may benefit 
from a different approach that can better address 
the uncertainties that currently handicap existing 
programs. The regulatory community is less 
comfortable to streamline a process where half 
of the program depends on new and unknown 
sediment sources every time. If ways can 
be developed to remove this uncertainty via 
utilization of known sources of sediment, the 
entitlements process can perhaps be truly 
expedited and the SCOUP process better utilized.
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The Orange County Coast

The Orange County coast is a 42-mile long 
shoreline that extends from the San Gabriel 

River to the City of San Clemente. The heavily 
populated region is comprised of four distinct 
littoral compartments or cells that vary in length, 
orientation, beach width, sediment transport rate, 
and other physical characteristics and processes. 
Figure 1 shows the existing coastal setting.

Figure 1.	 The Orange County coast
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Seal Beach Cell
The one mile long shoreline section is 
compartmentalized between the San Gabriel 
River and Anaheim Bay jetties and experiences 
a unique pattern of sand migration and loss. 
The net northwesterly sediment transport rate 
results in chronic erosion problems for the 
eastern section of the beach as about 16,000 
cubic yards of sand is estimated to migrate to the 
west beach area annually. Since 1967, a variety 
of sediment management practices have been 
performed to respond to the localized problem 
including backpassing, sand renourishment 
from local sources, and importing sand from 
more distant inland areas. The Orange County 
Coastal Regional Sediment Management Plan 
(OC CRSMP) lists East Beach as a high priority 
beach nourishment area.

Huntington Beach Cell
This 15-mile long sandy stretch of coast 
extends from Anaheim Bay to the entrance to 
Newport Harbor. Sand transport is generally 
in the southeast direction. Beach widths vary 
from narrow to wide. The complex has been 
influenced by the two harbors, the Santa Ana 
River, the Bolsa Chica wetlands, and the Newport 
Submarine Canyon. Since 1945, the reach has 
benefitted from significant volumes of beach 
nourishment that has continually fed the upper 
section of the cell and generally widened beaches.

The Huntington Beach Cliffs area is an 8,000-
foot long section immediately southeast of Bolsa 

Chica State Beach. The chronically narrow beach 
exposes the cliffs to erosion from storm waves 
and tides. Consequently, the stretch has been 
identified by the OC CRSMP as a high priority 
nourishment site.

Laguna Beach Littoral Cell
The cell is bounded by the Newport and Dana 
Point Harbors. The 13 mile segment is comprised 
of a series of shorter length pocket beaches and 
rocky headlands that are backed by high bluffs 
and cliffs. Sediment transport rates are believed 
to be relatively low, and the component beaches 
have shown stability since the 1930s. However, 
it has been speculated that development over 
the past 30 years may be altering the tributary 
watersheds’ natural sediment supply. The general 
stability of the shoreline, its more limited coastal 
access, and greater environmental sensitivity of 
the nearshore resources within the cell inhibit 
consideration of SCOUP nourishment sites.

The Oceanside Cell
The last nine miles of Orange County coastline is 
within the northernmost section of the Oceanside 
Littoral Cell. Between Dana Point Harbor and the 
City of San Clemente, the shoreline is generally 
narrow and intermittently backed by high  
cliffs. Reduced sediment supply has caused the 
shoreline to recede particularly within the San 
Clemente city limits. The County’s Capistrano 
beach park and the City of San Clemente’s Main 
Beach are identified in the OC CRSMP as high 
priority beach nourishment sites.



6

Figure 2.
Seal Beach Cell

FIgure 3.
Huntington
Beach Cell

Figure 5.
Oceanside Cell

Figure 4.
Laguna Beach
Mini-Cells
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Beach Nourishment Needs

The Orange County beaches between the San 
Gabriel River and Newport Beach have 

been most impacted by historical development. 
Since the 1940s, the cumulative effects of flood 
control improvements, the Los Angeles/Long 
Beach breakwater system, and construction of 
the Anaheim Bay jetties has reduced the natural 
delivery of sand to the coast and created chronic 
shoreline erosion conditions. In response, local 
communities and the federal government have 
performed a series of  actions including the 
periodic nourishment of beaches between Seal 
Beach and Newport Beach. Similarly, the south 
county shoreline has been affected by reduced 
sand supply such that beaches south of Dana 

Point Harbor are becoming more sand starved. 
This has been addressed in some cases by County 
action or proposed federal involvement. 

Figure 6 shows the existing beach maintenance 
history along the Orange County Coast that has 
been conducted to respond on a regional and 
local level. The programs include the six high 
priority open coast beaches that were identified 
for nourishment by the OC CRSMP based upon 
their susceptibility to erosion.

Good beach site candidates for opportunistic 
sand nourishment should qualify on the basis of 
satisfying at least one and preferably all of the 
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following general criteria:

•	 The beach should demonstrate a need for sand 
because it has an existing erosion problem or 
is well positioned to feed downcoast beaches.

•	 The beach must not have sensitive biological 
resources nearby that might be affected by 
the sand placement.

•	 The beach must be easily accessible from the 
landside so that the sand can be delivered 
efficiently and economically.

The beaches in Orange County that best satisfy 
this criteria are considered to be the following 
locations.

Seal Beach
The City of Seal Beach periodically responds 
to erosion emergencies within East Beach to 
address the chronic erosion and coastal flooding 
that occurs along that stretch. Estimates of the 

cell’s sediment budget by the US Army Corps of 
Engineers indicate that East Beach experiences 
a loss of about 8,000 cubic yards annually. This 
translates to an average  shoreline retreat rate of 
approximately 2 to 3 feet per year. As the beach 
recedes, its elevation lowers which increases 
susceptibility of the back beach development to 
coastal flooding.

In response to its erosion problem, the area has 
been replenished on four occasions between 
1994 and 2015 with nearly 400,000 cubic yards 
of sand that has been delivered to the beach to 
replenish eroded material and provide flood 
protection for the back beach development. Sand 
has been imported from the Santa Ana River by 
truck, the Mohave Desert by train, and from a 
nearby offshore borrow site using a hydraulic 
dredge. As shown in Figure 8, truck access to the 
site is limited. In order to avoid significant impact 
to the public, trucks must enter the East Beach 
placement site by approaching from Seal Beach 
Boulevard, entering the US Naval Weapons 

Figure 7.	 The Seal Beach receiver site. East Beach is in the distance
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Base via its western entry gate, and continuing 
to the nourishment site using the Navy’s western 
perimeter road. Special permissions and security 
arrangements must be made in advance with the 
Navy to use their access route.

Surfside Beach
Surfside/Sunset Beach is about a 10,000-foot 
long stretch of sandy shoreline that extends 
southeast of Anaheim Bay as shown in Figure 9. 
The segment has historically been erosional since 
the 1930s. The condition became more acute after 
construction of the Anaheim Bay jetties in 1944. 

Between 1945 and 2008, over 21 million 
cubic yards of sand has been placed by the 
federal government using offshore deposits to 
keep pace with the shoreline erosion rate and 
replenish the downcoast beaches. The federal 
maintenance project authority is intended to 
feed approximately 30 percent of the County’s 
shoreline between Anaheim Bay and Newport 
Harbor. Since 1964, the federal government has 
renourished the segment every 6 to 7 years to 

keep pace with the natural rate of sand loss under 
the authority of the 1962 San Gabriel River to 
Newport Bay beach erosion project. Nourishment 
volumes have varied over the years over the one 
mile of feeder beach. The 12th cycle in 2008 
placed over 1.7 million cubic yards of sand 
from an adjacent offshore borrow site to widen 
4,500 feet of beach immediately southeast of the 
Anaheim Bay East Jetty by 350 to 900 feet. 

The undeveloped easternmost stretch of beach 
next to the jetty has also been used to facilitate 
nearshore placement of sediment dredged from 
the Huntington Harbour Entrance Channel. That 
material was delivered by dredge pipeline. Truck 
access is available for smaller volume deliveries 
via an abandoned road on US Navy property near 
the Pacific Coast Highway and Phillips Street.

Huntington Beach Cliffs
The Huntington Beach Cliffs is a narrow 8,000-
foot long beach segment that extends from the 
southern boundary of Bolsa Chica State Beach 
to 17th Street. The reach, shown in Figures 10 

East Beach

1

Access route

U S Naval Base

Figure 8.	 East Beach receiver site.
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and 11, is backed by 30 to 40-foot high cliffs 
that historically have been subject to storm wave 
erosion. The central portion of the beach projects 
further seaward resulting in a more narrow berm. 
Historical estimates of cliff top retreat range 
from about 0.3 to 0.6 feet per year based upon 
interpretation of aerial photographs.

Analysis by the US Army Corps of Engineers 
indicates that a protective beach within the 
central narrow stretch of beach would probably 
not be stable without sand retention devices. 
In absence of structural improvements, small 
volume opportunistic nourishments would not 
be effective.

Truck and equipment access to the beach is 
limited to the northern and southern ends 
where there are no vertical cliffs. This end 
point restriction would make any land based 
nourishment operation less efficient.

Completion of the federal Bolsa Chica wetlands 
restoration project in 2006 inaugurated the need 

for periodic maintenance dredging to keep the 
newly created tidal inlet open at all times. The 
sand that is bypassed from the dredging is placed 
on the immediate downcoast beach where it 
helps to a small degree to address the chronic 
Huntington Beach Cliffs shoreline erosion issue. 
In order to keep the tidal inlet open, the annual 
removal of 72,000 to 86,400 cubic yards is 
anticipated.

West Newport Beach
The West Newport Beach receiver site is nearly 
12,000 feet long and consists of the wide strand 

Figure 9.	 Surfside/Sunset beach nourishment site.

Figure 10.	 Huntington Beach Cliffs
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adjacent to the Santa Ana River mouth and 
the downcoast groin field between 28th and 
56th Streets. The shoreline reach is federally 
maintained as part of the San Gabriel River 
to Newport Beach restoration project. Sand is 
periodically placed in the nearshore zone or 
relocated from deposits that have accumulated 
at the Santa Ana River mouth. Since the 1940s, 
almost 4 million cubic yards of sand has been 
placed on the Newport Beach shoreline to 
address shoreline erosion issues.

The beach and nearshore area has been 
periodically nourished with sediment excavated 
from the lower Santa Ana River. In 2009, over 
100,000 cubic yards of sand was relocated from 
the wider beach adjacent to the Santa Ana River 
mouth to replenish the cells within the groin field. 
In 2012 and 2014, the County removed smaller 
volumes of sand from the river mouth to maintain 
flood flow capacity. The sand was bypassed to 
the immediate downcoast beach. Figures 12 and 
13 show the site. 

An offshore disposal area between 50th and 60th 
Streets has been used for placement of Santa Ana 
River sediment. The 2,000-foot long by 600-
foot wide footprint covers a nearshore depth 
range of about -18 to -26 feet, MLLW. The area 
was approved in 2005 for placement of up to 
500,000 cubic yards of fine sand dredged from 
the river channel. The nearshore site is intended 
to provide nourishment of the groin field via 

onshore migration of the placed sand. In 2016, 
a wider nearshore placement footprint was 
specified offshore of the groin field to receive 
up to 900,000 cubic yards of fine sand from the 
Santa Ana River.

Truck access to the groin field area where the 
most need exists is limited due to the densely 
populated residential development and narrow 
streets. Consequently, nourishment opportunities 
are limited as a practical matter to hydraulic 
placements in the nearshore zone or relocating 
sand that accumulates adjacent to the river mouth 
using conventional earth moving equipment.

Figure 11.	 Looking toward the Huntington Beach Cliffs from the Bolsa Chica tidal inlet

Figure 12.	 Looking toward the West 
Newport receiver sites from the Santa Ana 
River mouth
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Doheny State Beach/Capistrano Beach
The Doheny State Beach/Capistrano Beach 
shoreline extends for about 1.1 miles southeast 
of Dana Point Harbor as shown in Figure 14. 
The beach ranges from moderate at the north end 
to narrow for the stretch south of the mouth of 
San Juan Creek. The State park facilities consist 
of camping and day use areas. The County of 
Orange public beach facility is located about 1.3 

miles southeast of Dana Point Harbor. As shown 
in Figure 15, the 1,000 foot-long shoreline 
segment consists of public parking and other 
recreation amenities that requires periodic 
nourishment to maintain beach width and protect 
public infrastructure.

The parks are located within a shoreline segment 
that has undoubtedly suffered from a reduced  

1

Santa Ana River

Groin field 
placement area

Nearshore
placement area

Beach 
borrow area

Figure 13.	 The West Newport Beach beach nourishment area.

INTERSTATE

5

1

Capistrano Beach Park

Dana Point Harbor

Doheny State Beach

Figure 14.	 Doheny State Beach/Capistrano Beach in relation to Dana Point Harbor
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sediment supply to naturally replenish the 
beaches.

The County renourishes the public beach 
facility every 7 to 10 years. Since 2000, the 
park shoreline has  received approximately 
150,000 cubic yards of sand from Dana Point 
Harbor maintenance dredging with all of the sand 
coming from the breakwater shoal. Truck access 
to the park is available directly from the Pacific 
Coast Highway and Beach Road.

San Clemente North Beach
San Clemente’s North Beach, shown in Figure 
16, has been proposed and utilized as an 
opportunistic nourishment receiver site since 
the 1990s. It is estimated that the beach has 
lost half of its width since the early 1980s as a 
consequence of reduced sediment supply to the 
coast. 

The City has placed small volumes of sand on 
the public beach in an effort to protect existing 
facilities. In 2005, only 5,000 cubic yards of 
sand was imported from the Santa Ana River. 

Another 12 to 15 thousand cubic yards is planned 
for delivery in 2016/17. However, the nominal 
volumes are generally short lived and represent 
quantities that are significantly less than what is 
needed to restore and maintain the shoreline. The 
proposed federal restoration of the City’s Main 
Beach further downcoast will minimally require 
placement volumes of about 250,000 cubic yards 
every five years.

North Beach is the only beach site in San 
Clemente that can practically accommodate  
truck and equipment access. The on-grade 
railroad track crossing and culvert bridge at the 
north end of the site allows delivery of sand to 
be made from that point. However, placement 
and spreading will become less efficient as the 
material is distributed further downcoast.

In Bay Beaches
The OC CRSMP listed a small number of in bay 
beaches in Huntington Harbour and Newport Bay 
that may be appropriate for replenishment. The 
individual locations are very small pockets that 
are capable of receiving only limited volumes of 

Figure 15.	 Capistrano Beach Park
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Figure 16.	 San Clemente North Beach

sand. Access to any of the sites involves use of 
more restrictive residential streets.

Small volumes of sand are planned for delivery 
by the Cities of Newport Beach and Huntington 
Beach in 2016/2017. The material will come from 
the Lower Santa Ana River maintenance project. 
However, because most of the in bay beach sites 
are isolated from the open coast, placement of 
sand at any one of them will remove the material 
permanently from the littoral system. For this 
reason it is recommended that future nourishment 
of in bay receiver sites be addressed by sediment 
sources that are also isolated from entering the 
littoral system. San Diego Creek sediment may 
be best source site for this purpose.

The above list of receiver sites indicates that most 
of Orange County’s beaches are currently being 
managed  by a number of individual agency 
actions. Each agency has been responsible 
to implement its individual project. However, 
this piecemeal approach can be difficult to 
develop, permit, and fund. The preferred 
strategy for beach management as prescribed 
by the California Sediment Management Plan 
are responses  addressed at the regional level. 
The proposed OC SCOUP is an extension of that 
philosophy. However, a traditional opportunistic 
sand nourishment program that implements only 
small volume placements will not adequately 
respond to the County’s existing coastal sediment 
budget shortcomings.
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Sediment Use Opportunities

A successful opportunistic beach nourishment 
program is dependent upon the availability 

of adequate sand sources and nearby beaches that 
can be used to receive the material to maximum 
benefit.

Sediment Source Criteria
The evaluation and determination of good 
sediment sources for beach nourishment has 
evolved from a simple grain size comparison 
into a more complex suitability analysis protocol 
that now includes consideration of color, particle 
shape, cleanliness, and other factors. In its most 
simple terms, a good sediment source material is 
one that closely matches the physical composition 
and character of the sediment at the beach site 
being considered to receive the material and 
contains no debris or toxic material. These key 
considerations are outlined below.

Grain size
The Unified Soil Classification System, developed 
in 1948, is commonly used to describe the 
composition of soil. The system divides material 
into six general categories consisting of boulders, 
cobble, gravel, sand, silt, and clay on the basis 
of individual grain size. The size definition is 
shown in Figure 17. For beach nourishment, 
sediment is limited to the sand sized fraction 

with some allowances for fine grained content. 
Although the basement layers of natural beaches 
may consist of large percentages of gravel and 
cobble, sand is generally accepted and preferred 
as the nourishment material of choice.

The allowable fraction of silt and clay that may 
be included within the sediment source will vary 
with location. The Los Angeles District Corps of 
Engineers has proposed a grain size distribution 
analysis method to assess this criterion. The 
methodology consists of sampling native 
sediment at six-foot depth increments that extend 
from the dry beach to a depth of -30 feet, MLLW 
offshore. The coarsest and finest gradations of 
these sediments define the permissible envelope 
of source sediment that may be placed on the 
receiver beach site. Source sediment gradations 
that fall outside of the limits represent potentially 
non-compatible material. Figure 18 illustrates 
the concept.

The assessment of fine grained sediment content 
depends upon the proposed placement location. 
Sediment that is placed within the surf zone or 
underwater further offshore may contain larger 
percentages of silt and clay sediment since it 
will match the finer gradations that typify the 
nearshore zone. However, sediment that is 

Figure 17.	 The Unified Soil Classification System to describe sediment
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proposed for direct placement on the beach, 
should closely mimic the coarser gradation of 
the native material, and only smaller percentages 
of fine grained sediment may be considered 
for those applications. Threshold limits on the 
allowable percentage of fine grained sediment 
content in source sediments have not exceeded 
twenty-five percent. However, fractions above 
ten percent often invoke a concern about 
contamination because of the potential for 
toxic material to adhere to the finer grained 
material. The amount of silt and clay within a 
proposed sediment source can also trigger more 

rigorous monitoring during placement to verify 
that adverse turbidity effects do not result. The 
general rule of thumb for Orange County source 
sediment for beach nourishment is that it should 
be limited to blends of fine, medium, and coarse 
grained sand with nominal percentages of silt and 
clay content. Color, particle shape, cleanliness, 
and fine grained content limitations will also 
limit consideration of any potential sediment 
source site.

Color
The 1996 Ponto Beach nourishment experience in 

Figure 18.	 Example analysis of existing beach sediments.
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San Diego County introduced color as a sediment 
evaluation. Red colored sediment placed on the 
beach at that time sharply contrasted with the 
native sand and led to a public outcry. Since 
that time, confirmation of source sediment color 
compatibility has been required. Source sediment 
should therefore closely match that of the target 
receiver beach. 

The standard measurement tool for that purpose 
is the Munsell color system. The system is based 
upon a one-hundred step color wheel divided 
into the basic hues (red, purple, blue, green, and 
yellow) and graduated by value (lightness and 
darkness) and chroma (color saturation). Thirteen 
pages of standard color chips are provided 
in various combinations of color, lightness, 
and saturation to describe sediment color’s 
characteristics. Soil color is then classified by its 

hue, value, and chromas code ( xH V/C) where 
x denotes the blend of adjacent hues. Figure 19 
shows the system and an example of how colors 
are coded.

Beach sands are primarily yellow based in hue 
with a small percentage of red tinted dark with 
low saturation. The resultant color may be more 
generally described as a light brownish gray. 
Color may vary slightly between wet and dry 
conditions.

Grain Angularity
The sediment may also be classified in terms of its 
grain size shape. The Powers Scale of Roundness 
may be used for this purpose. Developed by 
Maurice Powers in 1953, the system consists of 
a matrix of grain size shape graduated between 
well rounded and very angular and high and 

Munsell color wheel

Example color classi�cation: 2.5Y 4/1

Figure 19.	 The Munsell system to classify soil color
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low sphericity. The twelve shapes, reproduced 
in Figure 20, provide a quick visual reference 
to describe grain shape. In general, beach sands 
will be composed of individual grains that are 
subrounded to subangular in shape.

Cleanliness
This general analysis category is concerned 
with the percentage of organic material, debris, 
chemical contaminates, or other foreign material 
that may be contained in the sediment. In 1998, 
the US Environmental Protection Agency and the 
US Army Corps of Engineers jointly published 
the guidance document that has been the basis 
for evaluating placement of sediment in US 
waters. Material that is excavated or deposited 
in US waters must be evaluated for its potential 
to impact the water quality and biological habitat 
as a result of release of adverse contaminants. 

Under Sections 103 and 404 of the federal Clean 
Water Act, the Corps of Engineers regulates 
the discharge of sediment into US waters with 
comment from the US EPA. To be approved, the 
sediment must satisfy four general requirements 
to demonstrate that the action will not degrade 
the aquatic site’s function value, meet state 
water quality standards per Section 401 of the 
federal Clean Water Act, not impact the aquatic 
ecosystem, and minimize adverse environmental 
impacts. 

The review procedure consists of a tiered 
evaluation protocol that is progressively more 
detailed in its assessment of the sediment’s 
chemical content and the potential for impact to 
the environment. In general the source sediment 
should be free of chemical contaminates, debris, 
and other foreign material. Table 2 summarizes 
the approach.

Figure 20.	 The Powers scale of roundness. The figure illustrates the twelve shapes that are 
used to describe the grain shape of beach sands.
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Table 2.  General evaluation protocol of sediment for placement in US waters

Tier I This assessment level uses readily available and existing information, including previous test results, when there is 
reason to believe that the sediment clearly will have no impact by virtue of its composition and physical location away 
from potential sources of pollution. Sediment that is composed primarily of sand, gravel, or other naturally inert material 
is generally assumed to not be carriers of contaminants and does not require elaborate procedures and testing to verify 
its cleanliness.

Tier II If there is some concern that the sediment could potentially be a carrier of contaminants, than this level of assessment 
is invoked to test for presence of a suite of chemical compounds in bulk sediment samples to quantify the presence or 
absence of items of contaminants of concern. 

The suite of contaminants to be tested generally includes metals, organotins (tin-based compounds that are found in 
pesticides, disinfectants, fungicides, curing agents, and heat stabilizer chemicals), PAHs (polycyclic aromatic hydrocarbons 
which are carbon/hydrogen compounds that can be found in petroleum, residuals from forest fires, engine combustion, 
power generation, and other processes), PCBs (polychlorinated biphenyl once widely deployed as insulation for 
transformers, coolant fluids, and other products), pesticides, phthalates (chemicals that are widely used in plastics to 
soften them), pyrethroids (commercial household insecticides), petroleum products, ammonia, total suspended solids, 
total volatile solids, and total organic carbon. The latter three tests are general indicators of water quality.

Concentration levels of each contaminant, if found, are then compared against toxicology benchmarks that roughly signify 
values that are 10 (effect range low or ERL) to 50 percent (effects range median or ERM) below amounts that are believed 
or known to cause biological harm. Concentrations below ERL values are indicative of conditions when adverse effects 
rarely occur whereas levels above ERM values imply significant impacts are more likely.

Tier III Biological testing is performed if there is a concern of specific pollutant presence as determined by the Tier II test results. 
Water column and benthic organisms are used to determine if a suspended sediment mixture of bottom sample will 
adversely affect marine organisms. 

Tier IV Higher levels of study may be performed to review acute levels of toxicity identified in Tier III analysis.
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Potential Sediment Sources

Beach nourishment projects to restore and/or 
feed stretches of coast requires large volumes 

of sand to adequately widen eroded sections so 
that it stays in place for a reasonable length of 
time. This normally limits projects to utilization 
of offshore sediment sources that are close to 
the beach of interest so that dredge equipment 
can be used to deliver the sand onshore most 
economically. Locating new sediment sources 
capable of supplying the volume and quality of 

sand that beach nourishment projects need for 
sustainable periods of time is difficult.

Any sediment sources for Orange County beaches 
must satisfy the general physical compatibility 
criteria previously discussed to be considered 
as a good candidate for use. Verification that a 
proposed source is a good match for a particular 
beach receiver site starts with a review of its 
grain size distribution. A comparison of the 
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Figure 21.	 Orange County beach sediment compatibility range. The figure illustrates the 
suggested categories of source sediments for placement on receiver beaches throughout the County.
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sediment grain size characteristics of the potential 
receiver beaches between Seal Beach and San 
Clemente is shown in Figure 21. The gradation 
curves represent the approximate coarsest and 
finest limits that naturally exist along the Orange 
County coast. The data provides a convenient 

means to classify source sediment compatibility. 
Three categories are proposed in Table 3 and 
illustrated in Figure 21. The composite envelope 
indicates that beaches between Seal Beach and 
San Clemente are similar such that the potential 
exists for one source to fit all locations.

Table 3.  OC SCOUP proposed source sediment classification

Classification code Description
Green The source sediment is predominantly sand with minimal gravel content. The fraction 

of silt and clay material is limited to less than or equal to 10 percent of the total content. 
Because of the predominance of sand and absence of fine grained content, the source 
material can be assumed to be contaminant free and compatible with direct beach 
placement.

Yellow The source sediment is within the finest gradation envelope of Orange County beaches. 
The source material consists of fine sand with silt and clay content between 10 to 45 
percent of the total volume. The higher percentage of fine grained sediment may warrant 
further evaluation for toxicity to verify that the material is not a carrier of contaminants. 
The material is suitable for underwater nearshore placement and not appropriate for 
direct beach placement.

Red The gradation of the source sediment is outside of the coarsest and finest limits making 
the material unsuitable for beach nourishment or nearshore placement. Consequently, 
the sediment is generally placed in deep ocean disposal sites. The material may also 
be within an area that has historically proven to have concentrations of contaminants 
that exceed human health or biological impact screening values.

White The band between the green and red zones on the coarse side of the gradation 
curve may be appropriate for further site specific review. Source material proposed for 
placement on receiver beaches that are characterized as having coarser, well sorted 
gradations may be eligible for “green” status.

Potential Offshore Sand Sources    
Potential offshore sand and gravel sand resources 
in Southern California were mapped by a study 
team led by Osbourne in 1983. Within the Orange 
County area, five offshore regions were identified 
as having significant relic sand deposits that could 
potentially provide significant volumes of sand 
for beach nourishment. The findings were based 
upon initial seismic reflection survey mapping 
in 1974 and other preliminary exploratory work 
that was followed by more focused vibracore 
drilling and sediment sampling within specific 
target regions of suspected promise. 

Figure 22 shows the locations of the potential 
borrow locations proximate to Orange County. 
Cumulatively, it is estimated that approximately 
340 to 500 million cubic yards of fine to medium 
grained sand may be available. Another area 
offshore of Dana Point Harbor and Capistrano 
Beach was also identified, but subsequent 
more detailed exploration indicated that the 
offshore sediment deposit contained much 
higher percentages of silt and clay rendering it 
incompatible for beach nourishment.

Offshore sand deposits are generally not 
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considered as an opportunistic source. The 
resource requires significant commitments to 
perform more comprehensive surveying and 
compatibility studies to locate, confirm, and 
define the extent of specific excavation sites. 
Consequently, beach nourishment projects that 
utilize offshore sand deposits are much larger 
in scale and have more complicated logistics 
to mine and deliver the sand to the beach 
intended for renourishment. Offshore sand 
sources are more appropriate for consideration 
as part of long range shoreline management and 
maintenance plans or individual permit actions 
that are intended to address project specific beach 

restoration goals and objectives to mitigate issues 
such as chronic shoreline erosion conditions, long 
term sea-level rise effects, or other deficiencies 
in the natural sediment replenishment process.

Potential Inland Sediment Sources
The traditional concept of opportunistic sand 
nourishment relies upon access to inland sources 
of sand whose location and availability are 
not necessarily known. Development projects 
that might produce surplus sand from deep 
excavations or other grading work are typical 
project types and potential candidates capable 
of delivering sand to the coast. However, when 

Surfside/Sunset o�shore 
borrow area

Figure 22.	 Potential offshore sand sources adjacent to Orange County. The green areas 
represent the locations of significant relic deposits of sand that may be beach compatible. The red 
area near Dana Point Harbor contains too much fine grained material making it not suitable for beach 
nourishment.
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sediment asset opportunities are identified, 
the option to utilize all or portions of the 
material for beach nourishment is often 
challenged by other inland competing 
interests. Generally, one is never certain 
if and when an opportunity will arise, and 
when one does, the potential to exploit it 
triggers a critical path of project planning, 
environmental review, and scheduling. The 
potential to exploit inland sediment source 
as a strategy for beach replenishment 
therefore depends in part upon the 
expected frequency such opportunities 
may become available, the volumes of 
beach compatible sand they might offer, 
and the feasibility of the sediment being 
hauled to the beach where needed.

Figure 23 shows a soil map of Orange 
County derived from data compiled by 
the U.S. Department of Agriculture. To a 
first approximation, the map can provide 
an initial assessment of the potential for 
inland beach compatible sediment to 
become available from future excavation 
projects. As implied by the map, almost 
fifty percent of the County’s soil consists 
of fine grained sediment. Thirty-seven 
percent is classified as a mixture of sand 
and silt and/ or clay with the fine grained 
fraction being at least 12 percent or higher.

The County’s urbanization suggests 
that the frequency of inland sediment 
opportunities may be low. A map of the 
potential sandy soil areas superimposed 
over a 2010 census map of the County is 
also shown in Figure 23. The majority of 
the inland sandy sediment is located within 
densely populated and developed areas, 
mountainous terrain, or sensitive habitat. 
Consequently, it is unlikely that significant 

Figure 23.	 Orange County soil map. The yellow in the top map shows potential silty sand and 
clayey sand soil area, The same area overlaid in red on the 2010 US census bottom map shows their 
locations in relation to population centers.
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volumes of beach compatible sand will become 
available in the future at a rate that would make 
it practical to anticipate their availability. This 
suggests that a more appropriate option for 
Orange County is to explore opportunities for 
known and proven sources of sediment that can 
readily be tapped on a more sustainable basis. 
From a practical standpoint, economics will limit 
consideration of sediment sources those areas 
closest to the coast to minimize the cost and 
carbon footprint associated with hauling sand 
from more distant inland deposits by truck.

Known Sediment Sources
Orange County’s relatively short length of 
shoreline and physical setting, limits its potential 
list of known source sites to the following 
candidates.

Anaheim Bay
The Anaheim Bay is an active naval base that 
serves deep draft military ships. Periodically, the 
ocean entrance channel and interior basin are 
dredged to remove shoals and restore project 
depths. Exploration of the harbor’s underlying 
sediments that was performed in 2008 indicated 
that the material consists of high percentages of 
silt and clay.

A map of the harbor summarizing its sediment 
gradation is shown in Figure 24 Fine sand 
content ranges from 25 to 70 percent of the total 
fraction depending on location. Similar deposits 
of fine sand of unknown volume and quality may 
exist closer to the north breakwater. 

In general, the harbor’s sediments are not good 
candidates for beach nourishment because of their 
high fine grained content as shown in Figure 25. 
The outer harbor (Area A) and some inner harbor 
sediments (Area E) are potentially only suitable 
for underwater nearshore placement. Given the 
higher silt and clay content, the presence of 
contaminants would be of concern. However, 
Tier II sediment chemical tests performed on 

the 2008 bulk samples indicated that only one 
constituent (a degraded form of DDT) was 
detected at concentrations above the effects range 
low value indicating that it would not pose a 
significant threat to benthic organisms. 

A small number of chemical constituents that 
were not detected had laboratory reporting limits 
that exceeded ERL screening values. This means 
that the laboratory test was incapable of being 
able to detect the material’s presence if it existed 
at concentrations below the capabilities of the 

1

Figure 24.	 Anaheim Bay sediment sources.
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testing technology.

Huntington Harbour
Huntington Harbour is a network of interior 
waterways, residential neighborhoods, and 
adjacent wetlands at the northern end of 
Huntington Beach. The complex was constructed 
in the early 1960s. Shown in Figure 26, the water 
body is connected on the north end to the Pacific 
Ocean via the Anaheim Bay tidal inlet channel. 
The south end narrows to regulated tidal flow 
channels that drain portions of the Bolsa Chica 
wetlands and the East Garden Grove Wintersburg 
Flood Control Channel. The Bolsa Chica Channel 

empties within the interior of the harbor.

Huntington Harbour is densely populated and 
provides small craft boating opportunities for 
the residents. Periodically the harbor channels 
and basins must be dredged to remove shoals 
that form from the cumulative effects of runoff 
from the flood control channels, storm drains, and 
adjacent wetlands. Closer to the harbor entrance, 
littoral sediment transported by currents deposits 
within the entrance channel.

The sediments within the waterways have been 
partially mapped as a result of the County of 
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Orange’s periodic maintenance dredging efforts 
that were completed in 1987, 1995, 2001, and 
2015. Over that period the County has dredged 
almost 500,000 cubic yards of material from the 
main channel and marina basins. Most of the 
sediment is fine grained with nearly half of the 
volume consisting of silt and clay. Consequently, 
the sediment is generally unsuitable for beneficial 
reuse other than re-construction of the adjacent 
interior wetlands areas to address future sea-level 
rise. Historically, most of the excavated sediment 
has been transported to and deposited within the 
LA-2 deep water ocean disposal site.

The channel section within 1,500 feet of the 
Pacific Coast Highway bridge is considerably 
higher in sand content. Over the years, the 
percentage of fine grained material there has 
ranged from about 19 to 28 percent making it 
more suitable for nearshore placement. Figure 
27 summarizes the sediment source.

Chemical tests performed on the sediments 
indicated that contaminant concentrations were 
low compared to human health screening levels. 
Arsenic was detected, but levels were not elevated 
above normal background values naturally 
found in the environment. Because most of the 
sediment is disposed in the deep ocean placement 
site, Tier III testing is usually performed. The 
most recent test results showed some toxicity to 
marine organisms, but bioaccumulations were 
relatively low compared to reference tissue 
samples. Therefore the coarser grained material 
continues to be proven for nearshore placement, 
and the fine grained sediments have always been 
approved for deep ocean disposal.

Bolsa Chica 
The Bolsa Chica wetlands tidal basin was 
completed in 2006. The 1,247 acre complex of 
tidal flats, wetlands, and non-wetland water areas 
is connected to the Pacific Ocean by a narrow 
jetty stabilized tidal inlet. The facility was 

Figure 26.	 Huntington Harbour source sediments. The yellow area indicates deposits of silty  
sand that are generally suitable for nearshore placement. The red areas contain too much silt and clay 
making them not compatible for beach nourishment.
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developed with the intent of performing biennial 
maintenance dredging to remove littoral sand 
that is expected to deposit in the inlet channel 
to maintain tidal flow and good water quality 
within the interior basin. Estimates of long term 
dredging commitments were about 400,000 
cubic yards every two to three years. However, 
the 2009 and 2010 maintenance dredging cycles 
indicated that more frequent dredging is required 
to prevent closure of the inlet.

The facility’s management is now proposing 
to perform longer duration maintenance 
dredging cycles at lower excavation rates in 
an effort to keep better pace with the inlet’s 

shoal development. Because the inlet captures 
nearshore littoral sediment, the source is 
predominantly good quality sand with little fine 
grained content.

The sediment characteristics of the material that 
is periodically dredged from the Bolsa Chica 
inlet and discharged immediately downcoast 
in shown in Figure 28. The predominantly fine 
sand is not exposed to any known sources of 
contamination, and it has consistently tested 
clean and compatible for beach placement. 
The fine sand is suitable for beach placement 
as indicated by its grain size distribution in the 
figure. 
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Lower Santa Ana River
The 3.5 mile long segment of the Santa Ana 
River, shown in Figure 29, upstream of its mouth 
constitutes a significant and sustainable source 
of sand for beach replacement purposes. The 
channel segment is part of the federal Santa Ana 
River Mainstem project that was authorized to 
improve flood protection for the urban basin. The 
lower reach of the improvements were completed 
in 1994. The project assumes that approximately 
300,000 cubic yards of sediment will require 
removal every 18 years to maintain the design 
grade of the flood channel.

The first 2.5 miles of the river is tidally influenced 
which makes removal of sediment deposits more 
challenging within that reach. In 2005, the U.S. 
Army Corps of Engineers (USACE) excavated 
approximately 290,000 cubic yards of sediment 
from the more accessible lower and upper 
sections. Another maintenance cycle to restore 
the river’s flood control invert elevation and 
flood conveyance capacity is being scheduled 
by the County of Orange in 2016/2017 with the 
removal up to 900,000 cubic yards. Based upon 
this recent maintenance history, the frequency 
of channel maintenance may be higher than 
originally anticipated.

Sediment characterization  studies by the USACE 

and the County of Orange have confirmed the 
good beach quality of the fluvial sediment. 
Figure 30 summarizes the grain size distribution 
from the most recent sampling and testing 
program. The material consists of either poorly 
graded medium to fine sand or silty sand with the 
fine grained material content averaging less than 
seven percent of the total gradation. Although 
several chemical contaminants were detected 
at concentrations slightly elevated above the 
effects range low level, values were well below 
the effects range median level. Consequently, the 
sediments were concluded to have no significant 
biological or human health effects. Sediment 
toxicity testing and grain size analysis of the 
lower Santa Ana River material has repeatedly 
shown that it is suitable for direct beach and 
nearshore placement.

The beach immediately east of the river mouth 
has also been used to nourish the immediate 
downcoast shoreline. In 2008, over 100,000 
cubic yards of sand within the 3,700-foot long 
stretch between the river mouth and 57th Street 
was relocated downcoast to the West Newport 
Beach groin field to replenish that segment. 
The sediment deposit represents a littoral 
sand accretion zone at the mouth of the river 
that periodically may be considered for beach 
replenishment use.

1

Figure 29.	 The Lower Santa Ana River sediment source.
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San Diego Creek
San Diego Creek is a 138 square mile urban 
watershed that discharges into the Upper Newport 
Bay. The drainage basin includes multiple agency 
boundaries and upland property owners. The 
watershed is under a mandate by the California 
Regional Water Quality Control Board to lower 
sediment discharge into Newport Bay by 75 
percent so that the existing acreages of aquatic 
and wildlife habitat, navigable waterway, and 
recreational beneficial uses will not decrease.

The lower 10 miles of creek channel immediately 

upstream of the Upper Newport Bay, shown in 
Figure 31, currently contains about 400,000 
cubic yards of sand that is available for beneficial 
re-use. As shown in the aerial photograph 
and other studies, the creek bed deposits 
potentially represent a significant source of good 
quality sand that can be considered for beach 
replenishment. The resource has yet to be utilized 
for this purpose, so site specific sampling and 
testing will be required to confirm its beach 
compatibility. However, it is anticipated to 
represent a promising source particularly for in 
bay beach nourishment purposes.

Figure 30.	 Typical gradation of the Lower Santa Ana River sediment source.
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Figure 31.	 The San Diego Creek sediment source.
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Dana Point Harbor
Maintenance dredging at Dana Point Harbor 
performed since 1990 has repeatedly 
demonstrated the beach compatibility of the 
sand that regularly accumulates immediately 
behind the outer breakwater. The shoal, shown 
schematically in Figure 32,  requires removal 
at approximately seven to ten year intervals. 
Between 1990 and 2016, approximately 170,000 
cubic yards of sand has been removed and used 
for beach nourishment at the nearby Capistrano 
Beach. During the maintenance dredging episodes 
of 1990, 2000, 2008/2009, and the most recent 
2015/2016 cycle, all sediment removed from the 

breakwater shoal has proven to be clean, poorly 
graded sand. Figure 33 shows the representative 
grain size distribution characteristics.

Toxicity testing of the breakwater shoal 
sediment in 2014 showed only slightly 
elevated concentrations of arsenic. However, 
the contaminant level was well below the 
background concentration that naturally occurs 
throughout Southern California sediments. The 
breakwater shoal sand has consistently proven 
to be suitable for beach nourishment for the past 
26 years.

Figure 32.	 The Dana Point Harbor breakwater shoal sediment source.
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San Juan Creek
San Juan Creek is an 177 square mile watershed 
that empties in the Pacific Ocean immediately 
downcoast of Dana Point Harbor. The upper 
portions of the watershed have historically 
been used for gravel pit mining. Scour studies 
conducted by the County of Orange after 2005 
have indicated that large storm events have 
degraded most of the creek bed. 

Sediment accumulation has only occurred 
within the lower 4,700 feet of channel closest 
to the mouth which is shown in Figure 34. 
Consequently, the opportunity for borrowing 
sand for beneficial reuse is very limited and 
opportunities to obtain sand from this source in 
the future are considered to be impractical. 

Any excavation and removal of sediment from 
the lower reach of the creek bed would need to 
address concerns about destabilizing existing 
levee and flood control structures.

Nourishment Opportunities

Table 4 summarizes the suitability of the 
previously discussed sediment source sites for 
each of the nine identified receiver sites in Orange 
County. Based upon gradation, proximity, and 
the logistics of moving the source sediment to a 
receiver site, the table shows what is considered 
to be the most practical distribution plan for each 
source area.

Previous studies and successful beach 
nourishment projects have verified that the 
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County’s known offshore, coastal, and inland 
creek sediments are physically and chemically 
compatible with the beaches between Seal Beach 
and San Clemente that are in need.

The Federal government is currently responsible 
for two ongoing programs. The Surfside/Sunset 
beach nourishment project periodically dredges 
sand from the offshore borrow site and places 
the sand immediately onshore. Similarly, the 
Bolsa Chica maintenance program is charged 
with regularly removing littoral sand that shoals 
in the tidal inlet. These two authorities help to 
address replenishment needs for beaches south of 
Anaheim Bay and Huntington Cliffs, respectively.

The County of Orange has jurisdiction over the 
remaining sediment sources that are local and 

regional in scope. The Lower Santa Ana River 
deposits are a sustainable resource that have been 
previously used to nourish Seal Beach and San 
Clemente as well as the more proximate West 
Newport Beach shoreline. The smaller volume 
Dana Point Harbor breakwater shoal has been 
dedicated for replenishment of Capistano Beach 
Park.

The San Diego Creek source remains to be 
formally verified for its gradation and chemical 
compatibility. However, preliminary assessment 
indicates that the deposit may be a promising 
source of beach quality sand that can be more 
conveniently hauled for in bay placement or 
more distant regional locations.

Figure 34.	 San Juan Creek.
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Table 4. County of Orange sediment source/receiver site summary

Sediment Source Responsible authority Suitable for Receiver site
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Offshore sites
Surfside/Sunset bor-
row area US Government ✓ ●
Coastal sites
Huntington Harbour 
Entrance Channel County of Orange ✓ ●
Bolsa Chica tidal inlet US Government ✓
Lower Santa Ana 
River County of Orange ✓ ✓ ● ● ●
Dana Point Harbor 
Breakwater County of Orange ✓ ● ●
Inland sites

San Diego Creek County of Orange ✓ ● ● ● ●
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Existing Regulatory Protocol

Obtaining regulatory permits for beach 
nourishment projects is an interrelated process 
that involves a number of federal and state 
agencies. The entitlements that must be obtained 
entail review and compliance with provisions 
of the Federal Clean Water Act, the California 
Coastal Act, and permissions for use of State 
Lands or public trust resources. Supplemental 
evaluations and approvals are performed to 
verify that no harm or adverse environmental 
impacts will occur to sensitive biological species 
or habitat areas. At the local level, project 
compliance with the California Environmental 
Quality Act requires that proposed projects 
undergo further environmental review and public 
disclosure to ensure that the proposed project 
is not objectionable and will not significantly 
impact the environment.

Permitting beach nourishment projects has 
evolved into a process where agency reviews can 
overlap one another and considerable time and 
expense can be spent to perform and complete 
the necessary documentation and studies to 
demonstrate compliance. For example, the 
County of Orange recently spent over $500,000 
to obtain regulatory approvals for the most recent 
maintenance dredging project in Huntington 
Harbour. A summary of the specific protocol that 
must generally be followed in summarized in the 
following sections.

Section 404 Permit
Section 404 of the Federal Clean Water Act 
regulates the discharge of fill material within 
waters of the United States. The authority 
to issue permits is the responsibility of the 
Corps of Engineers. For beach nourishment 
projects, compliance involves demonstration 
that the sediment proposed for placement will 
not degrade water quality, closely matches 
the sediment grain size of the receiver beach 
sediment, contains a minimum quantity of silt 
and clay, and is free of contaminants. Sediment 

sampling and testing of the proposed source 
sediment and the beach receiver site must be 
performed to demonstrate compatibility. Review 
and approval of the sediment testing program 
and results is the responsibility of the U.S. EPA.

In conjunction with the Section 404 review, the 
U.S. Fish and Wildlife Service and the National 
Marine Fisheries Services provide advisory roles 
in evaluating the proposed project’s impacts on 
fish and wildlife in accordance with the 1934 
Fish and Wildlife Coordination Act as amended 
in 1958.

Section 401 Permit
Section 401 of the Federal Clean Water Act 
requires that a state water quality certification 
be obtained for any project that discharges 
material into United States waters. The project 
must be reviewed to ensure that water quality 
will not be degraded or sensitive biological 
resources affected. Limitations on turbidity and 
sediment toxicity are the primary criteria for 
assessment. In Orange County, 401 Certifications 
are administered by either the Santa Ana or San 
Diego Regional offices. The State’s regional 
office boundaries are based upon watershed 
limits. The dividing line at the coast in Orange 
County is approximately the boundary between 
the cities of Newport Beach and Laguna Beach.

Coastal Development Permit
The California Coastal Act of 1976 established 
the statewide program requirement to obtain a 
state permit for any development or work within 
the coastal zone so that existing resources and 
public uses are protected. For beach nourishment 
projects, applications must demonstrate that 
the excavation, conveyance, and placement 
of source sediment on a receiver beach must 
comply with a broad spectrum of policies and 
guidelines that are outlined in the Act. Protection 
of biological resources, preservation of public 
access, public acceptance of the project proposal, 
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and minimization of temporary or permanent 
environmental impacts associated with sand 
placement are the key assessment criteria 
commonly involved when reviewing beach 
nourishment projects.

Permits in Orange County are administered by 
the South Coast District Office in Long Beach. 
Advisory roles are provided by the California 
Department of Fish and Wildlife who provide 
biological expertise to review and comment on 
a project’s potential environmental impacts.

California State Lands Commission
The California State Lands Commission has 
jurisdiction over all ungranted tidelands and 
submerged lands in the state. Permissions for 
development, improvements, or other work may 
require acquisition of a permit or long term lease. 
However, if a public benefit will result from the 
project proposal, rental fees are usually waived. 

For beach nourishment projects, the procedure 
can be nominal and consist of a relatively simple 
determination from the Commission to verify the 
beneficial nature of the renourishment thereby 
exempting it from any further action.

CEQA Process
The California Environmental Quality Act 
charges the local government agency to review 
and certify that the project will conform to 
the regulation’s environmental protection 
provisions. From a tiered program of analysis 
protocol, an appropriate level of environmental 
impact assessment review is performed that is 
commensurate with the project’s scope of work, 
prior background record, perceived impact 
potential, and stakeholder interest.

Project may undergo one of four levels of review 
as summarized in Table 5.

Table 5. CEQA determination process.

Exempt The proposal can be viewed with certainty that it will have no 
significant adverse impact on the environment.

If there is a perception that some impacts may occur, an Initial Study is performed to make a 
preliminary assessment of significance based upon a checklist of prescribed environmental 
review categories. From this analysis, the initial study may then conclude that one of the following 
determinations may be appropriate.

Negative Declaration There are no significant impacts or impacts are all considered less 
than significant. No mitigation measures are necessary.

Mitigated Negative 
Declaration

Potentially significant impacts may be identified, but these impacts 
could be mitigated to less than significant through adoption and 
implementation of specific mitigation measures. As a result, project 
related impacts would be considered less than significant with 
mitigation implementation.

Environmental Impact Report Any impacts identified that cannot be mitigated to a less than 
significance level trigger preparation of a detailed environmental 
impact report that considers impacts, mitigations, and alternatives 
to the proposed project.
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Opportunistic beach nourishment projects may 
generally be considered as being Categorically 
Exempt from further CEQA review, a Negative 
Declaration, or a Mitigated Negative Declaration 
(MND). In the latter determination, mitigation 
measures are proposed for implementation before, 
during, and/or after the nourishment activity with 
the intent of reducing  anticipated environmental 
impacts.

Specific mitigation measures that may be 
proposed include best management practices that 
specify construction procedures to be followed 
and equipment operation and maintenance 
practices to be employed. Generally, this type of 
mitigation action is intended to address potential 
air quality and noise impacts. Significantly 
more expensive monitoring programs have 
been invoked on many past opportunistic 
beach nourishment projects to verify that 
the construction operations and the resultant 
nourishment volume that is placed does not 
adversely impact adjacent beaches, recreational 
surfing, biological resources, or water quality. 
The longer term monitoring and reporting 
requirements can result in higher project cost.

SCOUP Protocol
The California Coastal Sediment Management 
Workgroup in collaboration with the San Diego 
Association of Governments attempted to 
synthesize the regulatory review and entitlements 
process for opportunistic sand nourishment 
projects via preparation and adoption of 
recommended guidelines. The intent was to 
standardize protocol, clarify documentation 
and information requirements, suggest ways 
to select beach receiver sites, and quantify 
sediment compatibility. The program proposed 
obtaining permits for the beach nourishment 
sites in advance of nourishment opportunities 
in the hope that if and when inland sediment 

became available, the entitlements effort would 
be reduced because beach sites were already 
being approved and less effort to verify source 
sediment compatibility would be required.

The program was developed with an assumption 
that annual nourishment volumes might approach 
150,000 cubic yards per year. This magnitude of 
potential sediment placement on the beach, which 
has never been implemented anywhere under 
an opportunistic authority, invokes increased 
concerns within the regulatory community to 
provide assurances that the sediment will be 
compatible with the native material and that 
biological resources at the target receiving beach 
will not be impacted. 

There may be concerns within the regulatory 
community about uncertainties and unknowns 
that may be associated with the projects. 
Generally for this reason, a rigorous requirement 
for monitoring is invoked and written into the 
SCOUP protocol to verify that no significant 
environmental impacts do occur. The obligation 
can be expensive as costs as high as $175,000 
to observe relatively small opportunistic 
nourishment volumes have been experienced. 
Some agencies have not experienced time 
savings in project approval. Lastly, the five year 
permit limit imposed by the regulatory agencies 
has hindered the program as well.

There have been no detailed studies to determine 
if the current SCOUP protocol has encouraged 
more beneficial re-use of sediment and resulted 
in time and cost savings to the public agencies. 
The brief review made during this study has 
suggested that the benefits may not be as high 
as originally hoped particularly if the region 
of interest does not have a high potential for 
voluntary sediment contributions from inland 
sources.
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OC SCOUP Program Description

Orange County’s unique urban setting does 
not lend itself to the traditional opportunistic 
beach nourishment program model that depends 
upon unknown inland sources of sediment 
becoming regularly available. The densely 
populated Orange County metropolitan area is 
not conducive to the type of re-development and 
grading projects that are capable of producing 
sand for beach nourishment. Inland sediment 
that may be most compatible for beneficial reuse 
is located either in mountainous terrain and/or 
sensitive habitat areas making it unlikely that 
sand in meaningful volumes would ever become 
reliably available for export to the coast.

The OC CRSMP has identified a limited number 
of beaches on the open coast with a high priority 
need for nourishment. Each site is either currently 
being addressed by an existing program, local 
action, or pending capital project authority. 
Collectively, the existing needs of the County’s 
beach erosion areas of concern far surpass the 
ability of a small volume opportunistic program 
to significantly remedy any of them.

Given these limitations, the proposed concept for 
the Orange County SCOUP is a program that is 
based upon use of its known source and receiver 
sites that have been previously analyzed, vetted, 
discussed, debated, monitored, and approved by 
the regulatory agencies on numerous occasions. 
Sediment sources that have consistently 
demonstrated their suitability and compatibility 
for beach placement represents the most practical 
long term beneficial reuse program that can be 
implemented with least effort in Orange County. 
Known sediment sources and beach sites that 
have repeatedly been permitted and successfully 
utilized in the past is considered to be the most 
realistic and practical approach to encourage and 
expedite delivery of sand to the coast with the 
least amount of effort.

Orange County is uniquely positioned in that it 
has two significant and proven sources of sand 
under its control that can be used for beach 
replenishment. Maintenance of the Santa Ana 
River and the Dana Point Harbor breakwater 
shoal are the primary responsibility of the County 
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of Orange. These sustainable sand resources 
have repeatedly been used in the past for beach 
nourishment at locations between Seal Beach 
and San Clemente. This successful track record 
can be used as the basis for development and 
implementation of a more structured regional 
beach nourishment program that better distributes 
the sand where and when it is most needed.

Santa Ana River Source
The lower reach of the Santa Ana River 
periodically requires excavation of sand to restore 
design flood conveyance. Although the Corps of 
Engineers originally estimated that maintenance 
removals of 300,000 cubic yards every 18 years 
would be needed, the actual volume that will 
need to be removed has increased. Since 1994 
when the Lower Santa Ana River reaches were 
completed, at least 1.3 million cubic yards 
will have been removed by 2017. This volume 
total roughly translates to an annual sediment 
accumulation in the river bed of at least 50,000 
cubic yards. Excavation and beneficial reuse of 
the material for beach replenishment has been 
demonstrated in 2005 and again in 2016/2017. 
As such, the Lower Santa Ana River represents 

the most significant source of beach quality sand 
that can be used on a regional basis between Seal 
Beach and San Clemente.

The river may be divided into three zones that are 
distinguished from one another by the different 
construction methods necessary to excavate, 
process, and remove the sand within each area. 
The lowest reach closest to the river mouth (see 
Areas 1 to 4 in Figure 29) is typically excavated 
with a small hydraulic cutter-suction dredge. The 
material is pumped through a temporary pipeline 
to the West Newport Beach nearshore placement 
area where natural processes can ultimately 
move it onshore. The mid-section of the river 
(Areas 5-9) requires specialized amphibious earth 
moving equipment that has low ground pressure 
and buoyancy capabilities to work in inundated 
soft soil environments. The wet material is 
excavated, hauled to a processing area where it 
is cleaned and sorted as necessary. After removal 
of vegetation and debris, the sand can be loaded 
into street legal trucks for delivery to the receiver 
beach. The river section furthest upstream (Area 
10) is out of the tidal influence which means the 
sand can be excavated, loaded into trucks, and 
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hauled to the receiver beach using conventional 
earth moving equipment.

Truck delivery is a function of economics. 
Historically, Santa Ana River sand has been 
delivered to Seal Beach’s East Beach and San 
Clemente’s North Beach by trucks in increment 
loads of 14 to 18 cubic yards.

The proposed OC SCOUP project description 
is limited to the minimum logistics required to 
excavate and process the sediment at the source 
and haul and spread the sand at the receiving 
beach. The Santa Ana River project may consist 
of one or more of the following components:

Lower reach	 Excavate a minimum of 200,000 
cubic yards by hydraulic dredge. Pump the 
sediment to the West Newport Beach nearshore 
placement zone via a temporary over land and 
underwater pipeline.

Mid-reach	 Remove a minimum of 100,000 
cubic yards using specialized amphibious 
excavators and off road truck equipment; process 
and sediment to remove vegetation and debris, 
load street legal trucks, and haul to Seal Beach, 
West Newport Beach, or San Clemente by truck 
as appropriate. 

Upper reach	 Excavate and process a minimum 
of 50,000 cubic yards of sand and haul to the 
identified beach sites by truck.

Upon delivery to the beach, the sand would be 
spread and graded over the distribution footprint 
using large bulldozers and conventional earth 
moving equipment.

Dana Point Harbor Breakwater Shoal
The sandy shoal that accumulates immediately 
inside of the outer breakwater is routinely 
dredged hydraulically by cutter-suction dredge. 
The sand slurry is pumped via a temporary 
underwater pipeline to Capistrano County Beach 
where it is placed on the public beach over a 

length of about 1,000 feet.

The process has been successfully permitted 
and completed since the 1990s. Because of the 
specialized equipment and logistics necessary 
to excavate the shoal, the source would remain 
dedicated to Doheny State Beach and Capistrano 
Beach Park. The volume of sand placement 
would vary from about 30,000 to 70,000 cubic 
yards per maintenance cycle depending upon the 
size of the shoal at the time of its removal.

San Diego Creek
The sediment in San Diego Creek between the 
Upper Newport Bay and Interstate 405 is a 
potential source for periodic use. Approximately 
400,000 cubic yards of sandy material is 
currently available for removal and distribution. 
Additional sediment testing and evaluation to 
verify the compatibility of the sediment for beach 
replenishment is required as the source has not 
yet been used for beach nourishment. However, 
from the visual appearance of the sediment, it is 
anticipated that the bed deposits could be added 
as a potential third proven sediment source site 
for Orange County’s SCOUP program.

The material would be hauled away by truck to 
Seal Beach, Newport Beach, San Clemente North 
Beach or other areas where feasible. Utilization 
of the source is limited only by the economics 
of the removal, haul, and placement. The San 
Diego Creek sediment source is proposed as the 
sole source to replenish in bay beaches.
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Figure 35.	 Santa Ana River Mouth
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Environmental Assessment

This section provides a limited environmental 
assessment of each potential sediment source 
and receiver site based on existing and available 
data, information, and the findings presented in 
the Orange County CRSMP to review potential 
impacts associated with the utilization of each 
site within a SCOUP program. This section  
describes the existing biological resources that 
are representative of the Orange County coastline 
followed by an evaluation of the environmental 
sensitivity of the Santa Ana River and Dana 
Point Harbor sediment sources. Additionally, a 
preliminary assessment of the relative sensitivity 
of the six receiver sites is included in this section, 
along with additional detail for the two sites 
associated with the proposed sediment sources. 
The assessment of the biological sensitivity of 
each proposed site will include an evaluation 
of the proximity of sensitive resources to the 
site and the relative biological value of these 
resources at each site.

Biological Resources
The following describe the biological resources 
within the general vicinity of the proposed 
receiver sites at Seal Beach, Surfside/Sunset, 
downcoast of the Bolsa Chica entrance channel, 
Lower Santa Ana River (LSAR)/West Newport 
groin field, Capistrano Beach and San Clemente. 
These descriptions are based upon existing 
literature on the Southern California Bight (SCB), 
which includes the eastern coastline of the Pacific 
Ocean from Point Conception, California, to Baja 
California.

Terrestrial Shoreline Habitat
The beach area along the coast in Orange County 
is heavily used for recreation and typically is 
surrounded by residential or commercial 
development. Upland vegetation, if present, 
tends to primarily consist of ornamentals and 
limited native vegetation. Vegetation is typified 
by common non-native species such as ice plant 
(Lampranthus spp.), sea rocket (Cakile maritima), 

African daisy (Gazania spp.), and/or mature palm 
trees. 

Marine Shoreline and Nearshore Habitats
Intertidal habitat along the coast typically is sandy 
beach with varying degrees of rocky outcrops. 
Beyond the surf zone, the seafloor consists of a 
mix of sand and low-to-high relief reef. 

Rocky Intertidal
Boulders and rocky outcroppings provide 
support for a variety of algal species. In the high 
intertidal, boulders support filamentous green 
algae (Enteromorpha spp.). In the mid to low 
intertidal, algae composition includes encrusting 
red algae (Lithophyllum spp., Lithothamnion 
spp.), several species of filamentous red algae, 
encrusting brown algae (Pseudolithoderma 
spp.), coralline algae (Corallina spp.), and green 
algae (Enteromorpha spp. and Ulva spp.). Larger 
brown algae species, such as palm kelp (Eisenia 
aborea) and feather boa kelp (Egregia menziesii), 
colonize the base of the intertidal reef. Surfgrass 
(Phyllospadix torreyi), an important species that 
enhances the biological value of nearshore habitat, 
may be present in the low intertidal. Surfgrass 
serves as a nursery for California spiny lobster 
(Panulirus interruptus) and provides shelter for 
a variety of juvenile and adult fishes.

Mid-to-low intertidal invertebrate communities 
may be found on boulders as well as the 
surfaces of the low-lying platform reefs, such 
as at Mariposa Point in San Clemente (CRM 
2000). Common sessile invertebrates include the 
California mussel (Mytilus californianus), which 
occurs throughout the mid and low intertidal 
zones, forming masses on the sides and upper 
surfaces of hard structures. Other common 
invertebrates include the solitary and colonial 
forms of the anemone (Anthopleura aggregate), 
limpets (Collisella scabra, Tectura spp., 
Collisella digitalis), chitons (Mopalia muscosa 
and Nuttalina californica), acorn barnacles 
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(Balanus glandula), and snails. Although not 
common, the reef-building sandcastle tubeworm 
(Phragmatopoma californica) was found around 
the base of several boulders in the mid-intertidal 
zone in San Clemente.

Sandy Intertidal
The sandy beach along the southern California 
coast is variable in width. Sandy beaches 
in 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. 

Subtidal Hardbottom
The shallow subtidal zone commonly consists 
of a mixture of sand and boulders. Historically, 

offshore kelp beds, dominated by giant kelp 
(Macrocystis pyrifera) with an understory of 
feather boa kelp (Egregia menziesii) and palm 
kelp (Eisenia arborea), have been prevalent 
along portions of the southern California 
coastline, although the kelp canopy has 
fluctuated considerably over time. Subtidal reef 
habitats currently support larger macrophytes, 
including giant kelp, feather boa kelp (Endarchne 
binghamiae), and bladder chain kelp (Cystoseira/
Halidrys). California spiny lobster is common 
in the subtidal reef habitat along the southern 
California coast. Commercial lobster fishermen 
set traps during the lobster fishing season of 
October through mid-March, and lobster also 
are fished in the area by SCUBA divers.

Subtidal reefs are commonly dominated by 
mussels (Mytilus californianus, M. edulis), 
keyhole limpet (Megathura crenulata), purple 
and red sea urchin (Strongylocentrotus 
purpuratus, S. franciscanus), California sea 
cucumber (Parastichopus californicus), Kellet's 
whelk (Kelletia kelletii), and sea stars (Pisaster 
brevispinus, P. giganteus). 

Subtidal Softbottom
Benthic invertebrate species typical of Southern 
California nearshore soft bottom habitats include 
polychaete worms (e.g., Diopatra spp., Loimia 
medusa, Pista pacifica), sand dollars (Dendraster 
excentricus), crabs (Heterocrypta occidentalis, 
Portunis xantusii, Randallia ornata), hermit 
crabs (Pagurus spp., Pagurites spp.), marine 
snails (Nassarius fossatus, Olivella biplicata, 
Polinices spp.), clams (Ensis spp.), armored 
sea stars (Astropecten armatus), tube anemones 
(Harenactis attenuata, Zaolutus actius), sea pens 
(Stylatula elongata), and sea pansies (Renilla 
kollikeri) (Thompson et al. 1993; MEC 2002).

Fish and Essential Fish Habitat
The coastline along the subject beaches is within 
an area designated as Essential Fish Habitat for 
two Fishery Management Plans (FMPs): Coastal 
Pelagic Species Fishery Management Plan and 
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Pacific Coast Groundfish Fishery Management 
Plan. Many of the species federally managed 
under these plans are known or expected to 
occur in the area. All species managed under the 
Coastal Pelagic Species Fishery Management 
Plan are likely to occur along Orange County. 
These pelagic species are northern anchovy, 
Pacific sardine (Sardinops sagax), Pacific 
mackerel (Scomber japonicus), jack mackerel, 
and market squid (Loligo opalescens). Species 
managed under the Pacific Coast Groundfish 
Fishery Management Plan likely to occur in 
the project area include leopard shark (Triakis 
semifasciata), big skate (Raja binoculata), 
spiny dogfish (Squalus acanthias), cabezon 
(Scorpaenichthys marmoratus), four species of 
flatfish (Pleuronichthys decurrens, Microstomus 
pacificus, Pleuronectes vetulis, Citharichthys 
sordidus), and at least eight species of rockfish 
(Sebastes chrysomelas, S. auriculatus, S. caurinus, 
S. rastrelliger, S. atrovirens, S. serranoides, S. 
serriceps and Scorpaena guttata).

Species of fish that utilize the low to minus 
tidal zones of rocky intertidal habitats in the 
SCB include wooly sculpin (Clinocottus analis), 
juvenile opaleye (Girella nigricans), rockpool 
blenny (Hypsoblennius gilberti), spotted kelpfish 
(Gibbonsia elegans), and California clingfish 
(Gobiesox rhessodon) (Cross and Allen 1993; 
MEC 2002).

Fish commonly found over shallow sandy 
subtidal habitat (less than 30 ft or 9 m) in southern 
California include California halibut (Paralichthys 
californicus), speckled sanddabs (Citharichthys 
stigmaeus), barred surfperch (Amphistichus 
argenteus), white croaker (Genyonemus lineatus), 
bat ray (Myliobatus californica), and shovelnose 
guitarfish (Rhinobatos productus) (MEC 2002; 
SANDAG 2000). Fish common in the water 
column in nearshore soft bottom habitats 
include northern anchovy (Engraulis mordax), 
jack mackerel (Trachurus symmetricus), Pacific 
bonito (Sarda chiliensis), topsmelt (Athernops 
affinis), jacksmelt (Atherinopsis californiensis), 

white croaker (Genyonemus lineatus), queenfish 
(Seriphus politus), and California corbina 
(Menticirrhus undulates). (MEC 2002; SANDAG 
2000).

Fishes commonly associated with nearshore reef 
habitats include spotted sand bass (Paralabrax 
maculofasciatus), kelp bass (P. clathratus), 
señorita (Oxyjulis californicus), bat ray, black 
perch (Embiotica jacksoni), barred sand bass 
(P. nebulifer), surfperches (Embiotocidae), 
California sheephead (Semicossyphus pulcher); 
garibaldi (Hypsypops rubicundus); jack mackerel; 
giant kelpfish (Heterostichus rostratus); painted 
greenling (Oxylebius pictus); and halfmoon 
(Medialuna californiensis) (Thompson et al. 
1993; MEC 2002). 

The sandy intertidal is used by a nearshore 
fish, the California grunion (Leuresthes tenuis), 
which lays its eggs in the high intertidal zone 
between March and August. Grunion are not 
listed as endangered or threatened under either 
the federal or California Endangered Species 
acts. California grunion are managed by the 
California Department of Fish and Wildlife 
(CDFW). California grunion is a species of 
concern due to its unique spawning behavior and 
the impacts that grooming of beaches has on the 
species. 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). The eggs incubate a few inches deep in 
the sand and hatch approximately 10 days later 
during the next series of high tides. 

Birds
A diverse variety of resident and migratory 
birds, seabirds and shorebirds is commonly 
observed along southern California beaches 
and offshore waters. Common birds include 
California least tern (Sterna antillarum browni), 
western grebe (Aechmophorus occidentalis), 
eared grebe (Podiceps nigricollis), pied-billed 
grebe (Podilymbus podiceps), great blue heron 
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(Ardea herodias), green-winged teal (Anas 
acuta), lesser scaup (Aythya affinis), bufflehead 
(Bucephala albeola), red-breasted merganser 
(Mergus serrator), western sandpiper (Calidris 
mauri), least sandpiper (Calidris minutilla), 
willet (Catoptrophorus semipalmatus), marbled 
godwit (Limosa fedoa), lesser yellowlegs 
(Tringa flavipes), short-billed dowitcher 
(Limnodromus griseus), ring-billed gull 
(Larus delawarensis), western snowy plover 
(Charadrius alexandrines nivosus), semipalmated 
plover (Ccharadrius semipalmatus), black-
bellied plover (Pluvialis squatarola), American 
coot (Fulica americana), American avocet 
(Recurvirostra americana), American kestrel 
(Falco sparverius), osprey (Pandion haliaetus), 
black phoebe (Sayornis nigricans), American 
crow (Corvus brachyrhynchos), red-winged 
blackbird (Agelaius phoeniceus), Belding’s 
savannah sparrow (Passerculus sandwichensis 
beldingi), California brown pelican (Pelecanus 
occidentalis californicus), red-tailed hawk (Buteo 
jamaicensis), Cooper’s hawk (Accipiter cooperii), 
killdeer (Charadrius vociferous), least Bell’s 
vireo (Vireo bellii pusillus), coastal California 
gnatcatcher (Polioptila californica californica) 
and Anna’s hummingbird (Calypte anna).

Seabirds, such as pelicans, terns, and cormorants, 
forage for fish in the nearshore ocean. Gulls and 
shorebirds utilize sandy upper tidal beaches 
as roosts. Gulls feed on fish and invertebrates, 
particularly near the edge of the kelp canopy. 
Shorebirds probe for invertebrates in the damp 
sands of the middle and low intertidal zones, 
and some species also forage for small fish 
and invertebrates in the rocky intertidal. Kelp 
and surfgrass that have washed ashore harbor 
invertebrates and provide good foraging areas 
for gulls and shorebirds.

The seabirds that are most commonly observed 
along the beaches and ocean waters offshore of 
Orange County include Heermann’s gull (Larus 
heermanni), ring-billed gull (L. delawarensis), 
western gull (L. occidentalis), California brown 

pelican (Pelecanus occidentalis californicus), 
surf scoter (Melinita perspicillata), terns (Sterna 
spp.), grebes (Podicipedidae), double-crested 
cormorants (Phalacrocorax auritus), and pelagic 
cormorants (P. pelagicus) (Chambers Group 2002; 
MEC 2002). Commonly observed shorebird 
species include marbled godwit (Limosa fedoa), 
sanderling (Calidris alba), whimbrel (Numenius 
phaeopus), willet (Catoptrophorus semipalmatus), 
black-bellied plover (Pluvialis squatarola), 
western sandpiper (Calidris mauri), and least 
sandpiper (Calidris minutilla) (McConnaughey 
and McConnaughey 1988; Chambers Group 
2002; MEC 2002). 

Marine Mammals (Non-Endangered)
The marine mammals that occur in the Southern 
California Bight have been described in detail in 
previous studies and environmental documents 
(e.g., Bonnell et al. 1981; Bonnell and Dailey 
1993; Dohl et al. 1983; Barlow et al. 1997; 
Barlow and Gerrodette 1996; Koski et al. 1998; 
DeLong and Melin 2000; Stewart and Yochem 
2000). Although as many as 36 species of marine 
mammals inhabit or visit the Southern California 
Bight, including 6 species of pinnipeds (seals 
and sea lions), 29 species of cetaceans (whales, 
porpoises, and dolphins), and the sea otter, only 
about 6 species are expected to occur in the 
nearshore waters of the study area on a regular 
basis (described below). Other species also may 
occur in the study area on an irregular basis.

California sea lion 
The California sea lion (Zalophus californianus) 
ranges from British Columbia to Mexico. In the 
Southern California Bight, California sea lions 
currently breed on four islands: San Miguel, 
San Nicolas, Santa Barbara, and San Clemente. 
California sea lions are common along the 
California coast and occur in Orange County.

Harbor seals 
Harbor seals (Phoca vitulina) range from Mexico 
to the Aleutians. The North Pacific population is 
centered in Alaska (Hoover 1988). Peak harbor 
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seal populations on land occur during the species' 
spring breeding and pupping season and early 
summer molt. Harbor seals forage relatively 
close to shore and occasionally “haul out” onto 
land at various times of the day for an indefinite 
period of time (Seaworld 2002). Harbor seals 
regularly haul out on large, exposed rocks.

Gray Whale 
Two separate populations of gray whales 
(Eschrichtius robustus) are recognized for 
the North Pacific: the eastern, or Californian, 
population and the Korean, or western, population 
(Le Duc et al. 2000). Gray whales also existed 
in the North Atlantic up to the sixteenth century, 
but this population became extinct probably due 
to whaling (Henderson 1984). The Californian 
population of gray whales migrates through 
southern California waters twice a year on its way 
between Mexican breeding lagoons and feeding 
grounds in the Bering Sea. The southbound 
migration through the Southern California 
Bight begins in December and lasts through 
February; the northbound migration is more 
prolonged, lasting from February through May 
with a peak in March (Bonnell and Dailey 1993). 
Gray whales are generally absent from southern 
California waters from August through November. 
Migrating gray whales generally travel along the 
near-shore shallow continental shelf within 2 mi 
(3 km) of the shoreline over most of the route 
(Graham 1989). This proximity to shore makes 
gray whales vulnerable to numerous threats by 
human activities, including industrial activities, 
oil exploration and extraction, shipping traffic, 
pollution, and whale-watching tourism (Crane 
1992).

Bottlenose Dolphin 
There are two California populations of 
bottlenose dolphins (Tursiops truncatus), coastal 
and offshore. Coastal bottlenose dolphins, 
which are the population that is most likely to 
occur in the study area, generally are found 
within approximately a mile (1-2 km) of shore, 
primarily from Point Conception south into 

Mexican waters. The coastal population appears 
to form small resident groups that range along the 
coastline, especially off Orange and San Diego 
counties (Weller and Defran 1989). 

Pacific White-sided Dolphin
Pacific white-sided dolphins (Lagenorhynchus 
obliquidens) are found year-round in southern 
California and are widely distributed in the 
Southern California Bight. The distribution of 
this species shifts seasonally, and they are most 
abundant in inshore waters in the spring and 
summer (Bonnell and Dailey 1993). 

Common Dolphin
Short-beak common dolphin (Delphinus delphis) 
and long-beak common dolphin (D. bairdii) are 
found year-round in southern California waters. 
The short-beak common dolphin is the most 
abundant cetacean off California but generally 
occurs far offshore. The long-beak common 
dolphin is more likely to occur in nearshore 
waters. 

Wildlife
Wildlife species detected within the majority of 
the project area are typical of the highly disturbed, 
heavily utilized sandy beach habitat. Shorebirds 
and seabirds are described above. Terrestrial 
wildlife that would be expected include American 
crows (Corvus brachyrhynchos), rock doves 
(Columba livia), and urban-adapted mammals, 
including coyote (Canis latrans), gray fox 
(Urocyon cinereoargenteus), raccoon (Procyon 
lotor), opossum (Didelphis virginiana), and 
California ground squirrels (Spermophilus 
beecheyi). 

Sensitive Species by Location
Sensitive habitat and species that may occur at 
the subject beaches are summarized in Table 6 
and Figures 36 through 41.
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Figure 37.	 Sensitive biological resources downcoast of Bolsa Chica entrance

Figure 36.	 Sensitive biological resources at Seal Beach East Beach and Surfside/Sunset
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Table 6. Sensitive species inventory for potential beach receiver sites.

Receiver beach site Hard bottom substrate Kelp Surfgrass

Capistrano Beach in Dana Point
Doheny State Beach

Low-relief reef nearshore

West Newport groin field / Santa Ana River Further out in the ocean

Seal Beach East Beach Groin structure

Surfside/Sunset Intertidal and subtidal 
rocky habitat

Feather 
boa kelp in 
intertidal rocky 
habitat area 
of the jetty 
adjacent to 
the Surfside 
Sunset Beach

San Clemente North Beach Artificial reef further out 
in the ocean.

present present

downcoast Bolsa Chica entrance
(including Huntington Cliffs)

Possible presence 
(may be colonized by 
Japanese wireweed.)
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Pismo 
clams

Western 
snowy-
plover

California least tern (nesting/ foraging) Other sensitive resources

Foraging 
and 
wintering, 
but not 
nesting/ 
breeding

foraging Grunion
Understory algae further out in the 
ocean

foraging Foraging on site; nesting on upcoast 
side of Santa Ana River outside 
project area

Grunion
Other species nearby, but not known 
onsite: Belding’s savannah sparrow in 
Santa Ana River Salt Marsh

historical foraging foraging Grunion
Other species nearby, but not known 
onsite: Common loon, California 
brown pelican, Double-crested 
cormorant, Long billed curlew, 
California gull, Elegant tern, Black 
skimmer

foraging foraging Grunion
Other species nearby, but not known 
on site: Brown pelican, Long billed 
curlew, Western gulls

foraging foraging Grunion
Understory algae further out in the 
ocean
Southern steelhead
White abalone

Nesting 
and 
foraging

Nesting and foraging Grunion
Eelgrass
Other species nearby, but not known 
onsite: Brown pelican, Belding’s 
savannah sparrow

Receiver beach site Hard bottom substrate Kelp Surfgrass

Capistrano Beach in Dana Point
Doheny State Beach

Low-relief reef nearshore

West Newport groin field / Santa Ana River Further out in the ocean

Seal Beach East Beach Groin structure

Surfside/Sunset Intertidal and subtidal 
rocky habitat

Feather 
boa kelp in 
intertidal rocky 
habitat area 
of the jetty 
adjacent to 
the Surfside 
Sunset Beach

San Clemente North Beach Artificial reef further out 
in the ocean.

present present

downcoast Bolsa Chica entrance
(including Huntington Cliffs)

Possible presence 
(may be colonized by 
Japanese wireweed.)
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Figure 39.	 Sensitive biological resources at Santa Ana River/ West Newport groin field.

Figure 38.	 Marine habitat at Santa Ana River/ West Newport groin field.
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Figure 41.	 Sensitive biological resources at San Clemente North Beach

Figure 40.	 Marine habitat at Capistrano Beach and Doheny State Beach
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Preliminary Environmental Assessment
Each of the six proposed receiver sites are 
relatively similar in sensitivity. Each of the six 
sites have similar sensitive habitats and species 
either on site or in close proximity to the site. 
However, western snowy plover and California 
least tern are known to nest near the downcoast 
Bolsa Chica entrance, which would increase 
the sensitivity of the resources at this site when 
present. Kelp and other seagrasses occur in the 
immediate vicinity of the San Clemente North 
Beach receiver site, although not within the 
proposed project area; however, this increases the 
sensitivity of the site in relation to the other sites. 
Although similar bird species would be expected 
at all of the receiver sites, observed occurrences 
of several non-listed sensitive species at each 
of the Seal Beach locations would increase the 
sensitivity of the locations when the species are 
present. In addition, although an established least 
tern nesting colony is located on the upcoast 
side of the Santa Ana River mouth, proposed 
nourishment activities would not directly affect 
the colony or the habitat and impacts to the 
colony would be avoided based on construction 
occurring outside of the nesting season.

Although the resources at each of the receiver 
sites may vary, the existing biological resources 
at each of the sites have been studied and are 
known. The environmental windows for specific 
species are known and methods of avoidance 
and/or minimization are documented. Previous 
beach nourishment efforts at each of the receiver 
sites have been successful at avoiding and/or 
minimizing impacts to the resources present at 
each site.

Based on the review of resources identified in 
the Biological Resources section, the receiver 
sites in order of least sensitive to most sensitive 
to potential project impacts would be Capistrano 
Beach and West Newport groin field, then Seal 
Beach at East Beach and Surfside/Sunset, then 
North Beach at San Clemente, and finally 
downcoast Bolsa Chica entrance. 

Impacts to sensitive resources are minimized 
by decreasing the distance of transport to the 
site, which would promote utilizing receiver 
sites closest to the proposed sediment sources. 
The Santa Ana River Sediment Source / West 
Newport Beach and Dana Point Harbor 
Breakwater Sediment Source and Capistrano 
Beach Receiver Site alternatives are discussed 
in further detail below.

Santa Ana River Sediment Source 
/ West Newport Beach Receiver Site

The following assessment addresses the potential 
impacts to resources at both the sediment source 
(Lower Santa Ana River) and the receiver site 
(West Newport Beach, within the groin field and 
nearshore).

Sensitive Plants
Based on a 2015 biological survey, no federally 
or state listed plant species and no suitable 
potential habitat for sensitive plant species 
have been identified within the Santa Ana River 
channel, at the mouth, or along the groin field. 

Nearshore Resources
Due to the temporary nature of the project and 
the area affected, impacts to nearshore resources 
at the mouth of the Santa Ana River and along 
West Newport Beach would be adverse, but less 
than significant. Any beach nourishment activity 
that will take place in the high-to-low tide zone 
will have short-term, temporary reduction of 
infaunal abundance and species richness with 
less than significant impacts.

Marine Benthic Invertebrates
The pumping of dredged material to the nearshore 
zone downcoast of the Santa Ana River mouth 
and/or at West Newport Beach would disturb the 
benthic invertebrate community in the immediate 
vicinity of the discharge pipe. Mechanical or 
abrasive action of suspended sediment and 
detritus can negatively impact filter-feeding 
organisms by clogging their gills and impairing 
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proper regulatory and excretory functioning and 
feeding activity. Suspended sediments can also 
cause a negative impact by burying sedentary 
organisms. Based on a fall velocity of 0.65 cm/
sec (0.021 ft/sec) for fine sand particles and an 
estimated current of 1 knot, turbidity impacts 
would be expected to extend no more than 400 
meters (1,320 ft) from the discharge pipe. There 
are approximately 24 kilometers of sandy bottom 
coastline between Anaheim Bay and Newport 
Bay. Therefore, the discharge of dredged 
materials from the Santa Ana River would have 
a short-term impact on less than 2 percent of this 
habitat. The shallow-water open-coast benthic 
invertebrate community is widespread and 
adapted to the dynamic conditions of extreme 
wave surge. Discharge would most likely occur 
during the winter when benthic invertebrate 
populations are at a seasonal low.

Recruitment typically takes place in the summer. 
Substantial recovery would be expected during 
the spring and summer following dredging. 
Schlacher et al. (2012) found that within five 
months, species richness in the mid to low shore 
was recovered, although abundance was still 
recovering. Timing (e.g., completion during 
spring vs. completion during winter, Parr et al. 
1978), and grain size compatibility (e.g., fine sand 
vs. coarse, shelly sediments, Peterson 2006, 2014) 
of nourishment sediment affected recovery. Due 
to the temporary nature of the project, impacts on 
the marine benthic invertebrate community from 
the ocean discharge of dredged materials are 
expected to be adverse, but less than significant.

Pismo Clams
Pismo clams occur in the lower intertidal and 
shallow subtidal of Huntington State Beach. 
Although the Corps did not observe Pismo 
clams in the vicinity of the Santa Ana River 
mouth during the subtidal baseline surveys for 
this project, some clams could occur in the area 
that would be impacted by sediment placement 
at either at the river mouth or West Newport 
Beach. The area affected by the dredge material 

placement is less than 2 percent of the available 
habitat, and the area does not have high densities 
of Pismo clams. Therefore, very few if any 
Pismo clams would be affected by nourishment 
activities. Pismo clam populations have 
recovered from the impacts of beach nourishment 
projects elsewhere in southern California. Due 
to the temporary nature of this project and based 
on whether Pismo clams are present at the time 
of the project, the impact to Pismo clams from 
the ocean discharge of dredged materials would 
be adverse, but less than significant.

Reef Habitat
Some scattered reefs occur in the vicinity of the 
Santa Ana River mouth and along West Newport 
Beach. Hard bottom substrate is a more limited 
resource than sand bottom in the project area. 
Reefs typically support a higher density of fishes 
than sand bottom. Therefore, impacts of ocean 
placement of dredged material on hard bottom 
habitat has the potential for more significant 
effects than the impact on soft bottom habitat. 
Most of the reefs known to occur near the Santa 
Ana River mouth are directly offshore from 
the river mouth and south to approximately 
the 40th Street groin in 7.5- to 10.5-m (25- to 
35-foot) water depth. The discharge would be 
downcoast and inshore of these reefs. Therefore, 
it is unlikely that the dredged sediments would 
impact these reefs. However, it is possible that 
under certain conditions, water movement could 
convey some of the discharged material into the 
vicinity of the shallower reefs. These reefs are 
subjected to considerable turbidity from river 
discharges and sediment resuspension by waves 
under natural conditions. The reefs are dominated 
by species, such as gorgonians, which are tolerant 
of turbid water and sand scour. The discharge of 
dredged material would have temporary adverse, 
but less than significant impacts on reef habitat.

Fish and Essential Fish Habitat
Fishes in the nearshore discharge areas may 
be disturbed by turbidity, but most fishes will 
simply avoid the area, although some may be 
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attracted to the discharge because potential  
prey organisms will be pumped through the 
pipe along with the sediments. Like the benthic 
invertebrates, the shallow-water soft-bottom fish 
community is a widely occurring community on 
nearshore sand bottoms throughout California. 
The proposed discharge would affect less than 2 
percent of the local shallow-water soft-bottom 
habitat for a period of less than one year. The 
impact to nearshore soft bottom fishes from the 
ocean discharge of dredged materials would be 
temporarily adverse, but less than significant. 
California grunion will be avoided during 
sediment placement.

Seabirds
Seabirds in the project area would probably avoid 
the portion of the Santa Ana River channel where 
the dredge was working as well as the turbid 
ocean water in the immediate vicinity of the 
discharge at the river mouth or West Newport 
Beach. For most species, ample foraging area 
would be available in the unaffected nearshore 
waters, the unaffected portion of the Santa 
Ana River Channel, the Talbert Channel, and 
the Greenville Banning Channel as well as the 
tidal channels of Talbert Marsh and the Santa 
Ana River Marsh. Therefore, the loss of a small 
portion (less than 1 percent) of their total loss of 
foraging habitat in the Santa Ana River channel 
and nearshore ocean waters would be adverse 
but less than significant.

Implementation of project activities would not 
significantly affect the California least tern 
(Sterna antillarum browni) (breeding season 
April to September) or brown pelican (Pelicanus 
occidentalis californicus) (breeding season 
March to July), assuming all construction-related 
activities that have the potential to affect these 
state and federally listed endangered species are 
scheduled for completion between September 
15 and April 15, or otherwise coordinated 
with U.S. Fish and Wildlife Service (USFWS). 
Project activities have the potential to affect the 
Belding’s savannah sparrow within the Santa Ana 

River saltmarsh, but the impacts are expected 
to be insignificant. The light-footed clapper rail 
does not currently appear to be nesting within the 
Santa Ana River salt marsh and is not expected 
to be negatively affected. Impacts on specific 
bird species are addressed in the following 
subsections.

Results of the USFWS Biological Opinion in 
2003 concluded that the project with additional 
compensation and avoidance measures would 
not jeopardize wildlife.

Western Snowy Plover
The Santa Ana River source site and the receiver 
sites at the mouth and along the groin field are not 
within the area designated as Critical Habitat for 
snowy plovers, and snowy plovers do not breed 
in the immediate vicinity of the site, either at the 
mouth of the Santa Ana River or the groin field. 
They may at times forage or roost on the beach 
receiver sites. If snowy plovers are observed at 
either the source or receiver sites, they will be 
avoided until they leave the area.

California Least Tern
Dredging activity in Area 1 (Figure 29) would 
disturb established sandbars, which serve as 
loafing sites for California least terns. However, 
since dredging occurs primarily when the terns 
are not in residence, impacts of sand removal 
would be minimal. Dewatering and excavation of 
material in the upper portion of the reach could 
potentially have an impact on the terns; however, 
due to the availability of other foraging areas in 
the immediate vicinity, these impacts should be 
insignificant. 

The availability of nearby foraging area is critical 
for the large nesting colony of the endangered 
California least tern at Huntington State Beach 
near the Santa Ana River mouth. Approximately 
80 percent of the least tern foraging activity 
during the nesting season occurs within 3 miles 
of the nest site. Least terns forage in the Santa 
Ana River and the nearshore ocean waters. 
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Therefore, dredging in the tidal portions of the 
Santa Ana River and placement of dredged 
material in nearshore ocean waters would disturb 
essential foraging habitat for the California least 
tern. This impact would be avoided by limiting 
dredging and ocean sediment placement to areas 
in the immediate vicinity to the period between 
September 15 and April 15, when least terns are 
not present in California in large numbers. 

Placement of clean, coarse, sandy material onto 
the least tern nesting island within the Santa Ana 
River saltmarsh will help improve the habitat 
value of the island by providing preferred sandy 
substrate as well as a cap to the vegetation 
growth currently found on the island. Vegetation 
is unfavorable to the least terns and is considered 
a reason for a lack of terns occupying the island. 
Therefore, placement of sandy material onto the 
island will be beneficial to the least terns.

Belding’s Savannah Sparrow
Belding’s savannah sparrows breed in pickleweed 
marsh in the Santa Ana River salt marsh and 
Huntington Beach wetlands. Belding’s savannah 
sparrows do not occur on the sandy beaches  
at the mouth of the Santa Ana River or West 
Newport Beach. Although some patches of 
pickleweed occur on sand shoals in the lower 
portions of the Santa Ana River (Chambers 
Group 2015b), the pickleweed is too sparse 
and patchy to support breeding. Belding’s 
savannah sparrows may forage occasionally in 
the pickleweed on the sand shoals. Removal and/ 
or crushing of pickleweed will be minimized  to 
the extent practicable. The noise created by the 
excavation and placement operations may impact 
the species; but due to the temporary nature 
of the project, impacts are expected to be less 
than significant by implementing appropriate 
minimization and avoidance measures.

California Grunion
The California grunion (Leuresthes tenuis) 
has been known to spawn on many southern 
California beaches, including Newport Beach. 

California grunion will be avoided during 
placement of dredged/excavated material. If 
maintenance activities occur within the California 
grunion spawning season, in order to avoid 
impacts to grunion, nourishment activities will 
comply with recommendations identified by the 
regulatory agencies, which may include surveys 
and/or monitoring at the appropriate beaches 
during the expected grunion runs identified by 
CDFW for the specific year of the nourishment 
cycle to identify whether grunion occur within 
the project footprint. Placement of material at the 
mouth of the Santa Ana River and West Newport 
Beach would not have significant impacts on 
biological resources; California grunion will be 
avoided during nourishment.

Marine Mammals
Marine mammals, such as Pacific bottlenose 
dolphins, California gray whales, California 
sea lions, and harbor seals, which utilize the 
nearshore waters in the vicinity of the source 
and placement areas, might avoid the turbid area 
created by ocean discharge of dredged materials. 
Since the area affected by the discharge would 
be less than 1 percent of the nearshore ocean 
waters between Anaheim Bay and Newport Bay, 
the temporary loss of a small amount of habitat 
would have minimal impact on marine mammals. 
Ocean discharge of dredged materials would 
have adverse, but less than significant impacts 
on marine mammals.

Dana Point Harbor Breakwater Sediment 
Source/ Capistrano Beach and Doheny State 
Beach Receiver Sites

The following assessment addresses the potential 
impacts to resources at both the sediment source 
(Dana Point Harbor), the County-owned and 
maintained receiver site (Capistrano Beach), 
and the California State Parks-owned potential 
receiver site (Doheny State Beach). State Parks 
currently is separately evaluating long-term 
options for beach maintenance, which may 
include beach nourishment.
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Intertidal Invertebrates
Discharge of sand directly onto Capistrano Beach 
or Doheny State Beach would bury intertidal 
invertebrates living in the sand or mixed sand/
cobble areas. Most studies have found that the 
diversity, biomass, and abundance of sandy 
intertidal invertebrates declines following beach 
nourishment but that various species within 
the intertidal community recover within a few 
months (up to 6.5 months from nourishment 
completion, Ray and Clarke 2001; in as little 
as 5 weeks, Parr et al. 1978) to a few years (up 
to 15 months, Wooldridge et al. 2016; up to 4 
years, Peterson et al. 2006, 2014). Each of these 
four studies indicated that the type of invertebrate 
(e.g., motile vs. sessile) and compatibility of 
the source material (e.g., fine, sandy material 
vs. coarse, shelly sediments) to the receiver site 
influence the time for recovery, as well as the 
location of sediment placement on the beach (e.g., 
on the dry beach pushed into the intertidal vs. in 
the nearshore/subtidal). 

Cobble beaches, cobble/sand beaches, or beaches 
with shallow sand depth, such as Capistrano 
County Beach and Doheny State Beach, may 
support an impoverished intertidal invertebrate 
community (SAIC 2005). The SANDAG project 
in San Diego County resulted in a substantial 
increase in the diversity of intertidal invertebrates 
at sites where sand was placed on cobble, and the 
development of intertidal assemblages earlier in 
the season on beaches where shallow sand was 
deepened by beach nourishment (SAIC 2005). 
Therefore, the effects of beach nourishment on 
sandy intertidal invertebrates by direct placement 
of sand on Capistrano Beach or Doheny State 
Beach would not be expected to be significantly 
adverse and may be beneficial.

Following initial placement, waves and 
currents will move project-related sand upcoast, 
downcoast, and offshore. The greatest amount 
of sediment deposition would be expected to 
occur at depths shallower than 20 feet. Plants and 
invertebrates that live on low-relief reefs or in the 

lower zones of high-relief reefs are subjected to 
seasonal sand movement, and temporary burial 
from beach nourishment would not be expected 
to have a significant adverse impact. The shallow 
subtidal reef communities off Capistrano Beach 
and Doheny State Beach support a biota that 
is adapted to withstand considerable seasonal 
sand movement (R. Ware, pers. comm., 2005); 
however, if sediment burial in high-relief habitat 
covered the tops of higher (greater than 3 feet) 
reefs and persisted in these areas for more than 
a year or two, sensitive sessile invertebrates may 
not recover.

Coastal Resources Management monitored 
the subtidal habitat following the placement of 
32,500 cubic yards of sand on Capistrano Beach 
from the 1999/2000 Dana Point Harbor dredging 
project. No impacts to subtidal habitats were 
detected. Therefore, adverse effects from the 
placement of sand on Capistrano Beach would 
not be expected. Similarly, based on proximity 
and physical characteristics, no adverse effects 
would be expected from sand placement at 
Doheny State Beach.

In addition, invertebrates could be affected 
by turbidity generated during the discharge 
of offshore sediments to the beach. Based on 
observations during southern California beach 
nourishment projects (AMEC 2002; Moffatt & 
Nichol 2005), turbidity plumes during beach 
construction are expected to be limited in extent 
and confined largely to the naturally turbid surf 
zone and associated rip currents.

California Grunion
Sand placement should not be scheduled during 
the California grunion spawning season of March 
through August; if the placement schedule 
extends into the spawning season, sand-moving 
equipment has the potential to dislodge or crush 
buried grunion eggs, and placement of sand on 
the beach has the potential to bury grunion eggs 
too deeply for them to hatch. As shown in Figure 
39, grunion spawn on Doheny State Beach, but 
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are not known on Capistrano Beach. Although 
grunion are not expected to spawn at Capistrano 
Beach due to the limited beach area at high tide, 
impacts to grunion during beach nourishment 
can be avoided by monitoring predicted grunion 
runs immediately before or during placement 
operations. If grunion are observed to spawn in 
the beach placement area, the spawning location 
should be marked and avoided by all nourishment 
operations until after the next high tide series. 
With this measure, impacts to grunion from beach 
nourishment would be avoided.

The wider beaches following beach nourishment 
would benefit grunion by providing increased 
spawning habitat. SAIC (2005) demonstrated 
that prior to the SANDAG beach nourishment 
project in San Diego County, receiver beaches 
in Encinitas either had unsuitable habitat for 
grunion or were suitable only part of the year. 
After beach nourishment, potential grunion 
spawning habitat was created at one receiver 
site, and habitat suitability was extended 
throughout the grunion spawning season at two 
other receiver sites. However, grunion eggs were 
documented at only one receiver site following 
beach nourishment. SAIC also observed that 
other beaches received secondary benefit from 
the movement of sand placed on receiver beaches, 
and that potential grunion habitat (as measured 
by sand depth) improved on these beaches.

Seabirds and Shorebirds
 Beach fill activities could interfere with bird use 
of Capistrano Beach or Doheny State Beach in 
the vicinity of the sediment placement operations. 
Because of the high energy demand of shorebirds, 
disturbance during foraging, and to a lesser 
extent, resting, can result in a significant energy 
shortage. Human activity has been documented 
to disturb shorebirds (Burger and Gochfeld 1991; 
McCrary and Pierson 1999). It is expected that 
shorebirds will avoid the immediate areas where 
people and equipment are constructing the beach. 
Chambers Group (2005b) monitored dredging of 
a sand bar in the Talbert Channel in Huntington 

Beach and placement of the dredged sand in the 
upper intertidal of the adjacent beach. Shorebirds 
avoided the immediate areas where the dredging 
and nourishment activities were occurring but 
foraged undisturbed in the mid- to lower intertidal 
on the adjacent beaches. AMEC (2002) noted 
that during the SANDAG project in San Diego 
County some shorebirds (sandpipers, godwits, 
curlews) were present on the receiver sites 
during beach discharge of sediments. Gulls were 
attracted to the discharge and fed on invertebrates 
and fishes that were in the dredged material as it 
was being pumped to the beach. Because beach 
nourishment activities would be confined to the 
limited beach fill area, avoidance of the beach fill 
area by shorebirds would be a temporary adverse, 
but less than significant impact.

Turbidity plumes generated during sediment 
placement operations at Capistrano Beach 
or Doheny State Beach could interfere with 
foraging by visually feeding birds such as gulls, 
terns, and cormorants; however, turbidity plumes 
would be expected to be confined primarily to 
the naturally turbid surf zone and associated rip 
currents. Furthermore, sand placement would 
not occur between April and August when the 
endangered California least tern is present in 
southern California. Therefore, the impacts 
of turbidity from the placement of sediment 
on Capistrano Beach would be expected to be 
adverse but insignificant.

Turbidity generated during placement of 
sediment on Capistrano Beach or Doheny State 
Beach could interfere with the foraging activity 
of marine mammals. Most of the turbidity would 
be confined to the naturally turbid surf zone and 
associated rip currents.

Bottlenose dolphins are the marine mammal most 
likely to occur within the surf zone. Because of 
the limited area affected by project-generated 
turbidity plumes in relationship to the much 
wider foraging area of marine mammals, beach 
nourishment at Capistrano Beach or Doheny 
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State Beach would have an adverse but less than 
significant impact on marine mammals.

The placement of sand on Capistrano Beach or 
Doheny State Beach could result in a temporary 
decrease in the benthic invertebrate prey available 
for shorebirds; however, as discussed above, 
the sandy intertidal invertebrate community 
has been observed to recover from sand burial 
within a few months (Ray and Clarke 2001; Parr 
et al. 1978). Therefore, placement of sediment 
on Capistrano Beach is not expected to have a 
significant adverse impact on the prey base for 
shorebirds and may have a beneficial effect if 
sand is placed on cobble.

The greater amount of sand on Capistrano 
Beach following nourishment operations would 
be expected to have a beneficial effect on 
marine birds by increasing resting habitat. The 
SANDAG project appeared to have a positive 
effect on bird use of receiver beaches in Encinitas 
(SAIC 2005). Prior to beach nourishment, few 
birds were observed on beaches with extensive 
cobble cover or shallow sand depths in the upper 
and middle intertidal zones. Following beach 
nourishment, the total number of bird species 
and bird abundance increased on receiver sites 
and was higher than on nonreceiver sites. The 
increase in bird use at the sand placement sites 
following beach nourishment was thought to be 
a result of the greater beach widths created by 
the beach nourishment project. Similarly, CZR 
Incorporated (2003) found that resting behavior 
of laughing gulls and royal terns increased 
following beach nourishment in North Carolina, 
although feeding behavior by gulls and terns 
did not change following beach nourishment. 
The behavioral data suggested that gulls and 
terns increased the percentage of their time 
spent resting after beach nourishment, probably 
because of the greater available beach space. In 
contrast, CZR Incorporated found little evidence 
that the North Carolina beach nourishment 
project affected shorebird abundance.

Western Snowy Plover
Wintering snowy plovers may use Capistrano 
Beach or Doheny State Beach for foraging 
and resting. The feeding rates of wintering 
snowy plovers have been observed to decline 
as human activity increases (Lafferty 2000). 
Foraging plovers flushed by disturbance suspend 
feeding and may expend extra energy in flight or 
avoidance. A study of the ecologically similar 
piping plover on the east coast showed that 
the time breeding plovers devoted to foraging 
decreased as vigilance increased and that 
reproductive success was lower in areas with 
higher levels of human disturbance (Burger 
1990). Most studies of the relationship between 
human disturbance and plover behavior were 
focused on recreational beach users (Lafferty 
2000; Burger 1990).

Chambers Group (2005b) monitored dredging 
of a sand bar in the Talbert Channel inlet in 
Huntington Beach and placement of the dredged 
sand in the upper intertidal zone on the adjacent 
beach. The dredging and nourishment operations 
were monitored because they occurred in an 
area heavily used by wintering snowy plovers. 
Snowy plovers avoided the immediate areas 
where the dredging and nourishment activities 
were occurring but foraged undisturbed in 
the neighboring intertidal beach areas. These 
observations were consistent with those 
of Lafferty (2000), who observed that few 
disturbances to snowy plovers occurred at 
distances greater than 30 meters.

Chambers Group (2001) observed snowy plovers 
foraging in the vicinity of the beach discharge 
of dredged material in Santa Barbara Harbor 
(Chambers Group 2001). The plovers did not 
react adversely to beach nourishment activities 
but were flushed by joggers and people with dogs. 
Wordon and Smith (2004) monitored snowy 
plover activity near the Santa Clara River mouth 
during dredging of Ventura Harbor and surf zone 
placement off McGrath State Beach. The dredge 
materials were piped across the mouth of the 
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Santa Clara River and then discharged in the 
surfline. Foraging and roosting snowy plovers 
on the Santa Clara River estuary bar were 
observed moving to avoid the heavy equipment 
driven on the beach during installation and 
removal of the dredge pipe. Birds also moved 
from roosting positions to avoid pickup trucks 
driving to and from the pipe discharge point 
during dredging. The investigators concluded 
that dredging operations appeared to have a less 
than significant, short-term impact on wintering 
snowy plovers by disrupting temporarily the 
activity of birds using the beach. Finally, the 
United States Army Corps of Engineers, Los 
Angeles District, has conducted several beach 
and surf zone nourishment operations within 
snowy plover habitat during both nesting and 
wintering seasons without any observed negative 
impact (USACE 2001).

These observations suggest that disturbance 
to snowy plovers during beach placement at 
Capistrano Beach or Doheny State Beach will be 
limited to avoidance of the immediate area where 
activities are occurring and possibly occasional 
brief disturbance by equipment and personnel 
accessing the discharge site. These impacts 
would be adverse but less than significant; 
however, to ensure that no impacts occur to this 
federally listed shorebird, it is recommended 
that a biological monitor be present. The snowy 
plover monitor would make sure that nourishment 
operations avoid areas where snowy plovers are 
present until the plovers vacate the area.

Placement of the sand delivery pipeline between 
Dana Point Harbor and Capistrano Beach or 
Doheny State Beach has the potential to damage 
sensitive organisms along the pipeline route by 
crushing and abrasion. Gorgonians and surfgrass 
on the scattered reefs in this area could be 
impacted by the movement of the pipeline. MBC 
surveyed six rocky sites along the pipeline route 
before and after the previous dredging episode 
(MBC 2009). The biologists observed no damage 
to gorgonians, surfgrass, or other organisms.

San Diego Creek Sediment Source / San 
Clemente, Seal Beach, Newport Harbor and 
Huntington Harbour Receiver Sites

The following assessment addresses the potential 
impacts to resources at both the sediment source 
(San Diego Creek) and the non-County-owned 
and maintained receiver sites at San Clemente, 
Seal Beach, Newport Harbor, and Huntington 
Harbour.

Vegetation Communities
Vegetation within the San Diego Creek site 
included riparian habitats, marsh habitats, open 
water, and ruderal, disturbed, and developed 
areas (Chambers Group 2003) as well as urban, 
ornamental plantings/landscaping/grassland, 
and concrete and earthen flood control channels 
(Planning Center 2009). In contrast, the receiver 
sites at San Clemente, Seal Beach, Newport 
Harbor and Huntington Harbour typically consist 
of beach sand/barren, ruderal, developed, and 
open water. At Newport Bay and Huntington 
Harbour, eelgrass patches also are present.

Subtidal Benthic and Intertidal Invertebrates
Similar to the discussion for Santa Ana River and 
West Newport Beach, the pumping of dredged 
material to the nearshore zone of Seal Beach 
would disturb the benthic invertebrate community 
in the immediate vicinity of the discharge pipe. 
Similar to Dana Point Harbor and Capistrano 
Beach/Doheny State Beach, discharge of sand 
directly onto the beach would bury intertidal 
invertebrates living in the sand or mixed sand/
cobble areas at San Clemente, Newport Harbor 
and Huntington Harbour. 

Sensitive Species
San Diego Creek and the areas immediately 
adjacent are known to host nesting sensitive 
wildlife species, including the federal and state 
listed endangered least Bell’s vireo and federal 
threatened coastal California gnatcatcher, as 
well as foraging sensitive species, such as brown 
pelican, double-crested cormorant, white-faced 
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ibis, black skimmer, federal and state endangered 
California least tern, pallid bat, western mastiff 
bat, northwestern San Diego pocket mouse. At 
the receiver sites at grunion may occur at San 
Clemente North Beach and Seal Beach. As 
previously mentioned, placement of sediment 
should avoid the grunion spawning season or 
should be monitored during expected grunion 
runs to determine if grunion eggs may be 
present. In addition, shorebirds may forage at 
San Clemente, Seal Beach, Newport Harbor and 
Huntington Harbour,

Conclusion / Discussion
The summary of resources at each of the 
proposed receiver sites, the relative sensitivity 
of the beach receiver sites, and the potential 
impacts associated with nourishment at each 
receiver site, including those from likely upcoast 
nourishment, demonstrate that each of the six 
proposed receiver sites are similar in sensitivity. 
Since each of the six sites have similar sensitive 
habitats and species, impacts to these resources 
are minimized by utilizing receiver sites closest 
to the proposed sediment sources.

Although the resources at each of the receiver 
sites may vary, the existing biological resources 
at each of the sites have been studied and are 
known. The environmental windows for specific 
species are known and methods of avoidance 
and/or minimization are documented. Previous 
beach nourishment efforts at each of the receiver 
sites have been successful at avoiding and/or 
minimizing impacts to the resources present at 
each site.

Based on the comparison of sensitive resources in 
Table 6 and in the analysis of biological resources 
present at the sites considered in this report, the 
receiver sites in order of least sensitive to most 
sensitive to potential project impacts would be 
Capistrano Beach and West Newport groin field, 
then Seal Beach at East Beach and Surfside/
Sunset, then North Beach at San Clemente, and 
finally downcoast Bolsa Chica entrance.

Previously Identified Avoidance, Minimization, 
and/or Mitigation Measures

Beach nourishment activities have previously 
occurred at the proposed sediment source and 
receiver sites. These past projects at Santa Ana 
River/West Newport Beach (2005 and 2016) 
and Dana Point/Capistrano Beach (1988, 1997, 
2009, 2016) were conducted utilizing avoidance, 
minimization, and mitigation measures that were 
developed to successfully protect the sensitive 
species in the project area.

Capistrano Beach or Doheny State Beach 
If sediment placement occurs during the grunion 
spawning season of March to September, a 
qualified biologist should monitor all predicted 
grunion runs. Although grunion have not been 
shown to spawn at Capistrano Beach due to the 
limited beach area at high tide, if grunion spawn 
in the vicinity of sediment placement operations 
once nourishment activities have begun, the 
spawning area should be marked and avoided 
by all operations until the next spring high tide 
series.

A qualified biologist should monitor snowy 
plovers during beach placement operations. All 
operations should avoid areas where snowy 
plovers occur until the birds have vacated the 
area.

West Newport Beach 
The portion of the reach north of the northern- 
most tide gate (Station 32+87) of the Santa Ana 
River saltmarsh may be dewatered year-round, 
provided that other nearby foraging areas (i.e., 
Talbert Channel and Marsh, Newport Slough, 
Santa Ana River mouth) and water flow to the 
tidal gates of the saltmarsh are maintained and 
undisturbed during the least tern nesting season.

Material should be discharged into nearshore 
waters during the least tern nesting season only 
south of Prospect Street. Discharge could be 
considered to commence as early as Labor Day, 
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but earlier is not recommended.

In order to avoid potential impacts associated with 
the nesting season of the endangered California 
least tern, any dredging-related activities in the 
channel inverts of Area 1 would be preferred to 
occur during the winter, but could be considered 
to occur year round. The potential exists that 

winter storms and consequent presence of water 
in the channel may delay excavation within 
the channel and prevent completion of such 
work by April 15. Consultation with USFWS 
relative to potential impacts to foraging and 
nesting California least tern would be initiated 
if dredging is not completed by April 15.
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Outreach

The OC SCOUP concept was discussed with 
a broad group of agency representatives and 
stakeholders to solicit comment on the proposed 
program, identify beach nourishment needs and 
issues that may guide the program’s focus, and 
gage interest in participating in a collaborative 
county-wide effort. In order to facilitate and 

maximize meaningful input, the outreach was 
conducted via a series of targeted one on one 
meetings that were scheduled over a period of 
months. The following summary indicates the 
relevant comments that were received and the 
specific issues and concerns that were learned 
as related to the SCOUP conversation.

City of Seal Beach	 East Beach is an erosional beach that required periodic renourishment. The City 
is continually seeking economical sources to prevent coastal flooding of backland 
development and property. Staff was interested in the feasibility of obtaining 
material from the Santa Ana River as a means to regularly renourish East Beach.

City of Huntington Beach	 The chronically narrow beach at Huntington Cliffs was a primary concern. Feasible 
ways and means to provide a wider beach to reduce the bluff erosion that occurs 
during storm conditions and extreme tides was also of interest. There was some 
discussion regarding renourishment of certain beaches within Huntington Harbour.

City of Newport Beach	 Staff focused attention on the Santa Ana River and San Diego Creek as primary 
sources of nourishment for West Newport ocean front beaches including the West 
Newport groin field and nearshore area. Staff also expressed an interest in obtaining 
small volumes of sand for selected beaches within Newport Harbor.

Orange County Water District	 Discussions centered on their separate efforts to re-introduce sediment from 
behind Prado Dam into the Santa Ana River to restore degraded riverbeds that are 
impeding groundwater basin recharge. Conversation also explored the feasibility 
of backpassing sand from the lower reach for this purpose.

Orange County Flood Control	 Discussion were centered on Santa Ana River, Sand Diego Creek, and San Juan 
Creek as potential sediment sources for beach nourishment. The issue of flood flow 
conveyance was the primary purpose for the removal of sediment from the lower 
reach of the Santa Ana River. San Diego Creek buildup needs to be removed to 
comply with State Water Resources Control Board sediment TMDL orders. Removal 
of the sediment is an ongoing issue, and needs to be resolved to prevent adverse 
environmental impacts to the Upper Newport Bay. San Juan Creek was discussed 
as a potential sediment source for South Orange County beaches. However, staff 
indicated that the volume of sediment in San Juan Creek is relatively small and 
removal of the material could jeopardize flood control structures. Therefore it was 
not considered to be a feasible long term source for beach nourishment.

Orange County Public Works	 Staff supported the concept of permit streamlining where appropriate. Of particular 
note were the issues associated with flood channel maintenance as described in the 
Corps of Engineers Division regulatory guidelines.
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City of San Clemente	 Staff indicated that they have an opportunistic sand placement permit in place that 
is valid through 2018. They are in the process of obtaining regulatory entitlements 
to receive sediment from the Santa Ana River for placement on North Beach. The 
City currently has a Federal authorization for restoration of its central coast beach 
area. Yet to be obtained is a Federal appropriation for the initial construction and 
long term maintenance.

Santa Ana RWQCB	 Discussions with staff from the State Water Board office centered on the sediment 
quality for placement on beaches as it relates to water quality regulations with 
emphasis on removal of sediment in San Diego Creek. Staff provided data to 
support the suitability of the material for beach placement.

Surfrider National	 Discussions included their advocacy for improving sediment flow in rivers and 
creeks. Specific to that policy was the organization’s focus on a flood control policy 
that mimics a more natural process for sediment transport. Included in that advocacy 
was the removal of dams. Staff recommended a more targeted beneficial reuse plan 
that emphasizes where the material is best needed. Staff would recommend that 
the report strongly emphasize the potential impacts of sea-level rise.

Informal discussions were also conducted  
throughout the planning process to obtain input 
from Corps of Engineers’ project managers 
and engineering staff. Communications with 
California Department of Natural Resources 
Agency staff also were a part of an ongoing 
effort aimed exploring best at implementation 
strategies.

A public meeting was conducting on August 10, 
2016 to solicit comment on the draft OC SCOUP 
program. The meeting invitees included senior 
level staff from the OC coastal cities, Corps 
of Engineers staff members including those 
from the regulatory branch. Staff invitees from 
the State included representatives of Fish and 
Wildlife, Coastal Commission, State Water 
Resources Control Boards, and the Natural 
Resources Agency. Also included in the list 
were Surfrider Foundation, NOAA Fisheries, 
and other local groups that have an interest in 
coastal issues. Attendance and participation 
was promoted by OC Parks through a public 
notification of the event on their website. Despite 
the efforts to encourage participation, the breadth 
of the invitation list, and the prior meetings and 
communications with the major agencies, the 

public meeting was not well attended.

In summary, the consensus sentiment received 
from the public meeting and the targeted outreach 
process was one of mild interest in a SCOUP 
process in Orange County. It was generally 
expressed that beach nourishment projects face 
a challenging burden during the regulatory 
approval process. Having to fulfill perceived 
and incrementally increasing permit conditions 
and requirements, and the economic costs of 
attempting to implement somewhat small scale 
projects were some of the issues that tend to 
discourage participation.

Some interest was expressed by the potential 
project implementers on ways and means to 
provide cost sharing components that could 
address the issue of adequate funding. The 
OC SCOUP’s proposal to lessen regulatory 
requirements for repetitive projects was also 
supported. Finally, a strategy for adoption of 
Federal/State legislation for Regional Sediment 
Management to implement beach nourishment 
projects through the WRDA authorization 
process was favoritively received by local agency 
representatives.



65

Implementation

The Orange County SCOUP is recommended 
to consist of a sand distribution program 
administered by the County of Orange OC Parks 
Coastal Engineering Section that would consist 
of a coalition of public coastal agencies that 
would include the following:

•	 City of Seal Beach
•	 City of Huntington Beach
•	 City of Newport Beach
•	 City of Dana Point
•	 City of San Clemente
•	 California State Parks
•	 County of Orange OC Flood Division
•	 US Fish and Wildlife (Bolsa Chica)
•	 Orange County Water District
•	 US Army Corps of Engineers (Prado Dam 

and Surfside/Sunset federal project coordi-
nation)

The group is envisioned to convene minimally 
on a quarterly basis to update and coordinate 
sediment source opportunities and projects. 
Specific project planning operations including 
location, volume, cost, quality, and potential 
partnerships would be outlined and developed. 
The purpose of the body would be to develop 
and administer a corroboratively approved 
sediment distribution plan to systematically 
ensure that the Orange County source sediments 
would be delivered to designated receiver sites. 
The specific distribution plan and potential 
cost sharing opportunities would be subject to 
approval by the appropriate governing bodies.

Local Sediment Management Plan
The authority for the program is proposed to be 
implemented via establishment of a new local 
authority. The concept of a Local Sediment 
Management Plan (LSMP) is introduced herein 
as the governance vehicle to implement Orange 
County’s SCOUP. It is proposed that the County 
obtain a federal/state designation that would allow 
for administrative certification, approval, and 

use of Orange County’s “green” sediment source 
sites in fulfillment of the California Regional 
Sediment Management Plan objectives. Similar 
in concept to California’s Local Coastal Programs 
for coastal zone planning and development, 
the LSMP is intended to establish the ground 
rules and transfer of permitting authority from 
the multiple federal and state agencies that 
currently and independently administer them to 
the County’s local sediment authority coalition.

The LSMP would be created by means of a 
Memorandum of Understanding whereby the 
County would become the lead agency of a 
regional sediment management team consisting 
of the County’s coastal public agencies. The body 
would approve and implement projects associated 
with use of the County’s Santa Ana River and 
Dana Point Harbor breakwater sand sources to 
at least six County open coast beach receiver 
sites: Seal Beach, Surfside Beach, West Newport 
Beach, Doheny State Beach/Capistrano Beach, 
and San Clemente North Beach. Additional 
sites could be considered such as in bay beaches 
and other special needs applications such as 
restoration of beach habitat area.

The LSMP would define the appropriate 
expedited regulatory protocol and process to 
facilitate continued distribution of sand for 
beneficial reuse from its certified sediment 
sources to the proven receiver beaches. The 
intent would be to establish a systematic and 
sustainable plan so that the two sources could 
be used more efficiently and with minimal delay 
for regional beach replenishment. In general, the 
protocol would be developed and based upon the 
following historical performance criteria:

•	 The sediment sources have consistently 
proven to be grain size compatible and 
demonstrated no significant levels of 
contaminants.
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•	 The location of the sensitive biological 
resources within the source and receiver sites 
are well known so they can easily be avoided.

•	 The construction windows for beach 
nourishment are well established to minimize 
environmental impacts.

•	 The knowledge exists from past construction 
experience on how to modify projects as 
necessary to avoid significant impacts.

The approval process would be based upon 
the historical precedent that has consistently 
demonstrated the compatibili ty and 
environmental benefit associated with the use 
of the Santa Ana River and Dana Point Harbor 
breakwater sand sources and their placement 
on beaches without incident. The fact that the 
existing sediment sources and receiver sites 
have been repeatedly permitted and used over a 
long period of time for beneficial re-use offers 
the potential to reduce the need for expensive 
and lengthy testing and verification studies that 
have repeatedly been performed with the same 
outcome.

Ultimately, the modified state/federal regulatory 
process administered within the auspices of the 
LSMP authority would provide more expedient 
administrative approval and application of the 
County’s most significant sediment sources 
within the bounds of established ground rules and 
parameters setup during the LSMP preparation 
and certification process.

Implementation
Existing and anticipated future federal Water 
Resources Development Act (WRDA) legislation 
has indicated preferences for efficiencies in 
project development that is based upon regional 
approaches. Legislation may call for nationwide 
demonstration projects to advance concepts to 
streamline capabilities. The anticipated WRDA 
2018 bill may further consider regional sediment 
management strategies. A more inclusive 

federal regional sediment management project 
authorization for California when enacted would 
provide a funding source for Orange County’s 
SCOUP program and provide the opportunity 
to truly streamline the regulatory process for 
beneficial reuse of sediment.

Certification of Orange County’s green sediment 
sources and receiver beach sites would be 
based upon process and procedure outlined in 
the LSMP. At a minimum, the implementation 
process is envisioned to be as follows:

Prepare and approve the initial application for a 
specific OC SCOUP project utilizing the County’s 
certified green sediment sources and coalition 
member receiver beaches. The procedural steps 
would consist of the following tasks:

•	 Compile the historic sediment data

•	 Submit the appropriate CEQA/NEPA 
document for the project site

•	 Confirm the non impact to biological 
resources

•	 Prepare the consistency determination 
document. Apply for and receive a Regional 
Sediment Management Consistency 
determination from the Department of the 
Army, California Coastal Commission, and 
State Water Board within thirty days.

Once each LSMP activity is defined and approved, 
subsequent project nourishment action would be 
implemented in an abbreviated and expedited 
process:

•	 Issue project notification statement and 
request for Notice to Proceed.

•	 Post project testing to verify compliance with 
green sediment source criteria.
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Next steps
The path forward to begin implementation of the 
Orange County SCOUP is as follows:

1.	 Form and convene the OC RSM Coalition.

2.	 Coalition recommends the priority projects.

3.	 Project sponsor(s) obtain “green” certification 
for its eligible sediment source and receiver 
sites.

4.	 Implement projects

5.	 Advocate for a WRDA authorized California 
RSM project authority to streamline 
regulatory approval process in conformance 
with the recommendations of the County’s 
CRSMP. Provides a potential Federal funding 
source for cost shared projects.

Implementation of the Orange County SCOUP 
program as outlined in this report is envisioned 

to realize a number of tangible and intangible 
benefits that will minimally include the following:

•	 Potential for more cost shared projects and 
cost savings for members agencies.

•	 Wider distribution of sediment where and 
when needed.

•	 Greater efficiency in projects implementation.

•	 Improved ability and flexibility to respond 
to short term needs.

•	 Development of a greater cohesiveness 
among coastal agencies to better manage 
the OC Coast.

•	 Encourage greater sharing of coastal 
information.

•	 Provides a more unified advocacy to deal 
with regulatory and resource agency issues.
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Conclusions

A review of the County’s historical beach 
management efforts has repeatedly shown that 
beneficial reuse of its known sediment sources 
can be effectively utilized without harming the 
environment. The many years of prior sediment 
sampling and testing, the evolution of successful 
construction practices, and the extensive field 
monitoring that have been performed continue 
to demonstrate that utilization of the Santa Ana 
River and Dana Point Harbor breakwater sources 
are compatible with all of the County’s beaches 
making such that they can readily used for beach 
nourishment without environmental harm.

This background of experience provides the 

foundational framework to create and implement 
a unique SCOUP program for Orange County 
as defined herein. The administrative protocol 
is intended to establish better local control 
and responsibility during the plan formulation 
efforts and approvals process thereby promoting 
for more efficient use of the County’s known 
sustainable and compatible sand sources. The 
plan is envisioned to result in more efficient 
and economical distribution of sand to Orange 
County’s beaches in response to where and 
when it is most needed. The administrative 
protocols would still preserve and maintain the 
environmental protections that are always to be 
expected.



69

References and Bibliography

Advanced Biological Testing, Inc., 1996. Sampling and analysis plan for 

the maintenance dredging in Dana Point Harbor, prepared for 

Department of Harbor, Beaches and Parks, County of Orange, 

November 4, 1996.

AMEC Earth and Environmental, Inc., 2005. Regional Beach Sand 

Project Year 4 (2004-2005) Post-Construction Monitoring 

Report for Intertidal, Shallow Subtidal, and Kelp Forest 

Resources and Comprehensive Analysis Report (2001-

2005). Prepared for San Diego Association of Governments 

(SANDAG).

Barlow, J., and T. Gerrodette, 1996. Abundance of cetaceans in California 

waters based on 1991 and 1993 ship surveys. NOAA Tech. 

Mem. NOAA-TM-NMFS-SWFSC-233.

Bonigut, Tom, 2015. Personal communication.

Bonnell, M.L., and M.D. Dailey, 1993. Marine mammals. In: Ecology of 

the Southern California Bight: A Synthesis and Interpretation, 

M.D. Dailey, D.J. Reish, and J.W. Anderson (eds.). Berkeley, 

CA: University of California Press. pp. 604-681.

Bonnell, M.L., B.J. Le Boeuf, M.O. Pierson, D.H. Dettman, G.D. 

Farrens, and C.B. Heath, 1981. Pinnipeds of the Southern 

California Bight. Summary Report, 1975-1978, Part I, In: Vol. 

III, Principal Investigator's reports, marine mammal and seabird 

survey of the Southern California Bight area. NTIS No. PB 

81-248-71. 535 pp.

Bouley, Ryan, 2015. Personal communication.

Brodeur, Susan, 2015-2017. Personal communication.

Burger, J. and M. Gotchfeld, 1991. Human activity influence and the 

diurnal and nocturnal foraging of sanderlings (Caldris alba). 

In The Condor 93: 259-265.

Burger, J., 1990. Foraging Behavior and the Effect of Human Disturbance 

on the Piping Plover (Chradrius melodus). In Journal of Coastal 

Research (1): 39-52.

California Coastal Commission, 2004. Staff report for Coastal 

Development Permit application no. 5-02-142 for 

opportunistic beach nourishment at San Clemente, California, 

November 22, 2004.

California Coastal Commission, 2006. Staff report for Coastal 

Development Permit application no, 6-06-48 for opportunistic 

beach nourishment at Carlsbad, California, September 27, 

2006.

California Coastal Commission, 2007. Staff report and recommendation 

on combined Coastal Development Permit and Consistency 

Certification, dredging and beach replacement: Dana Point 

Harbor and Capistrano Beach, Coastal Development Permit 

No. 5-06-458, November 20, 2007.

California Coastal Commission, 2008. Staff report for Coastal 

Development Permit application no, 6-07-27 for opportunistic 

beach nourishment at Oceanside, California, October 23, 2008.

California Coastal Commission, 2008. Staff report for Coastal 

Development Permit application no, 6-08-38 for opportunistic 

beach nourishment at Solana Beach, California, October 23, 

2008.

California Coastal Commission, 2009. Staff report for Coastal 

Development Permit application no, 6-08-110 for 

opportunistic beach nourishment at Encinitas, California, 

July 22, 2009.

California Coastal Commission, 2014. Opportunistic beach fill program 

at Batiquitos, Leucadia, Moonlight, and Cardfill beaches, 

Encinitas, CA, staff report for Coastal Development Permit 

amendment 6-08-110-A2, July 24, 2014.

California Coastal Commission, 2014. Staff report for combined Coastal 

Development Permit and Consistency Certification, dredging 

and beach replacement: Dana Point Harbor and Capistrano 

Beach, Coastal Development Permit No. 5-14-0606, October 

31, 2014.



70

California Coastal Commission, 2015. Staff report for Coastal 

Development Permit application no. 6-15-0986 for 

opportunistic beach nourishment at Oceanside, California, 

December, 17, 2015.

California Coastal Commission, 2015. Staff report: combined Coastal 

Development Permit and Consistency Certification, dredging 

and waterline installation: Sunset/Huntington Harbour, 

Coastal Development Permit No. 5-13-1379, April 1, 2015.

California Coastal Commission, 2015. Staff report: combined Coastal 

Development Permit and federal Consistency Certification, 

dredging and beach replenishment in Newport Bay, Coastal 

Development Permit No. 5-14-0200, May 29, 2015.

California Regional Water Quality Control Board San Diego Region, 

2014. Clean Water Act Section 401 Water Quality Certification 

No. R9-2014-0053 for the Dana Point Harbor Maintenance 

Dredging Project. October, 2014.

California Regional Water Quality Control Board, 1989. Tentative order 

No. 89-68, waste discharge requirements for the County of 

Orange Environmental Agency, Dana Point Harbor dredging 

project, Orange County, October 3, 1989.

California Regional Water Quality Control Board, Basin plan total 

maximum daily load for sediment in Newport Bay/San 

Diego Creek watershed, Santa Ana Regional Office.

California State Lands Commission, 2006. Request for Prequalifications, 

Architectural and Engineering Consultants. November 14, 

2006.

California State Lands Commission, 2014. 2014-2016 Bolsa Chica 

Lowlands Maintenance Dredging Project Bid Info Letter. 

July 31, 2014.

California State Lands Commission, 2014. Draft, Proposed IS/MND 

Line 1228 Relocation Project, Bolsa Chica Lowlands, Section 

1.0 Introduction and Project Description. July, 2014.

California State Lands Commission, 2014. Invitation for Bid, Bid Log 

2014-02, "2014-2016 Bolsa Chica Lowlands Maintenance 

Dredging Project". July 22, 2014.

Chambers Group, Inc., 2001. Santa Barbara Harbor Dredging Snowy 

Plover Monitoring Field Notes. For the U.S. Army Corps of 

Engineers, Los Angeles District.

Chambers Group, Inc., 2002. Draft Environmental Baseline Report for 

the Huntington Beach Bluff Top Park Storm Feasibility Study. 

Prepared for U.S. Army Corps of Engineers, Los Angeles 

District, October 2002.

Chambers Group, Inc., 2003. Biological Reconnaissance Survey, San 

Diego Creek In-Line Channel Basins. Prepared for Orange 

County Public Facilities & Resources Department. December, 

2003.

Chambers Group, Inc., 2005. IS/ND Groin Rehabilitation Project at 

Seal Beach Pier. June, 2005.

Chambers Group, Inc., 2005b. Monitoring Report for Western Snowy 

Plover at the Talbert Channel. For County of Orange.

Chambers Group, Inc., 2008. Dana Point Ocean Desalination Project 

Phase 3 Extended Pumping and Pilot Plant Testing. May, 2008.

Chambers Group, Inc., 2011. Final Joint Environmental Impact 

Statement/Environmental Impact Report San Clemente 

Shoreline Protection Project. July, 2011.

Chambers Group, Inc., 2014. Biological Assessment of the Dana Point 

Harbor Maintenance Dredging Project. February, 2014.

Chambers Group, Inc., 2014b. Preconstruction Biological Survey of the 

Pipeline Route between Dana Point Harbor and Capistrano 

County Beach. February, 2014.

Chambers Group, Inc., 2015. Addendum to the 1988 Supplemental EIS/

EIR for the Phase II General Design Memorandum on the 

Santa Ana river Mainstem Project Lower Santa Ana River. 

May, 2015.

Chambers Group, Inc., 2015d. Results of Surveys of Nearshore Marine 

Habitats Offshore the Santa Ana River. July, 2015.

Chambers Group, Inc., 2015c. Technical Memorandum for the Literature 

Review of Previous Environmental Information on Lower 

San Juan Creek and Seasonal Coastal Lagoon Orange County 

California. April, 2015.



71

Chambers Group, Inc., 2015b. Vegetation Survey of the Lower Santa Ana 

River for the Lower Santa Ana River Maintenance Dredging 

Project. Orange County, California. Prepared for Moffatt & 

Nichol. April 2015.

Chambers Group, Inc., 2016. Results of Surveys of Nearshore Marine 

Habitats Offshore the Santa Ana River. Prepared for Moffatt 

& Nichol Engineers. January 2016.

City of San Clemente, 2016. Long term financial plan.

City of San Clemente, 2016b. Minutes of Coastal Advisory Committee, 

March 10, 2016.

Coastal Resources Management, 1997. Eelgrass survey, impact 

assessment, and mitigation plan, County of Orange, Sunset 

Harbor Maintenance Dredging Project, Phase II, Sunset 

Harbor.

Coastal Resources Management, 1999. Eelgrass survey, impact 

assessment, and mitigation plan, Sunset Harbor maintenance 

dredging project, Phase II, Sunset Harbor, Orange County, 

California, October 1999 survey, prepared for County of 

Orange, December 3, 1999.

Coastal Resources Management, 2000. Completion of Capistrano 

Beach Pre Beach Nourishment Marine Biological Surveys. 

April, 2000.

Coastal Resources Management, 2000b. Marine Biological Impact 

Assessment City of San Clemente Beach Replenishment 

Program. October, 2000.

Coastal Resources Management, 2000c. Marine Biological Impact 

Assessment, City of San Clemente Beach Replenishment 

Program. Prepared for Moffatt and Nichol Engineers

Coastal Resources Management, 2010. Marine Biological Resources 

Report Technical Appendix for the Dana Point Harbor Marine 

Improvement Project Subsequent Environmental Impact 

Report. July, 2010.

Cota-Robles, P. and K. Weldon, 2009. Staff report to City Council on the 

Scripps Memorial Hospital Renourishment Project, Encinitas, 

California, December 16, 2009.

County of Orange OC Planning Services, 2014. Notice of Exemption 

from CEQA IP-13-376 Dana Point Harbor Maintenance 

Dredging Project. January, 2014.

County of Orange, 1987. Plans and special provisions for the 

maintenance dredging at Sunset Harbor/Huntington Harbour, 

Sunset Aquatic Park Access Channel, Christiana Bay/ Sunset 

Channel, W.O. HO7965, October 1987

County of Orange, 1989. Plans and special provisions for maintenance 

dredging at Dana Point Harbor at West Basin, W.O. HO8210, 

June 1989.

County of Orange, 1990. Plans and special provisions for the maintenance 

dredging at Dana Point Harbor Phase II, funded by Harbors, 

Beaches and Parks, Contract No. HO8210, January 1990.

County of Orange, 1995. Plans and special provisions for the Sunset 

Marina Maintenance Dredging Project Phase I, W.O. 

EH27353, June 1995.

County of Orange, 1998. Plans and specifications for the construction of 

the Sunset Harbor - Phase II, Maintenance Dredging Project, 

W.O. EH27354, August 1998.

County of Orange, 1999. Plans and specifications for the construction 

of Dana Point Harbor maintenance dredging project, W.O. 

EH27272, December 1999.

County of Orange, 2011. Annual scour study, San Diego Creek Channel 

(F05), prepared by the OC Survey Division.

County of Orange, 2011b. Monitoring and reporting reports for San 

Diego Creek, prepared for the California Regional Water 

Quality Control Board in partial fulfillment for total maximum 

daily load for sediment reporting requirements.

County of Orange, 2011c. San Diego Creek sediment accumulation 

data, Excel spreadsheet.

County of Orange, 2013. San Diego Creek chemistry, sediment data for 

the years 2011 to 2013.

County of Orange, 2014. San Diego Creek suspended sediment content 

analysis, Excel spreadsheet.



72

County of Orange, 2015. Solicitation 080-C-006411, Maintenance 

Dredging of Dana Point Harbor, Bid No. 080-C-006411, 

August 26, 2015.

County of Orange, 2015b. Sunset/Huntington Harbour maintenance 

dredging and waterline installation, Bid document no. IFB 

080-C005746, August 26, 2015.

CRG Marine Laboratories, Inc., 2008. Anaheim Bay Sediment 

Analytical Data Final Report. Prepared for the U.S. Army 

Corps of Engineers, Los Angeles District. March 10, 2008.

Cross, J.N. and L.G. Allen, 1993. Fishes in M.D. Dailey, D.J. Reish, and 

J.W. Anderson eds. Ecology of the Southern California Bight: 

A Synthesis and Interpretation: 459-540

CZR Incorporated, 2003. Waterbird and Shorebird Use at Ocean Isle 

Beach in Brunswick County, North Carolina, December 

2001-November 2002. Prepared for U.S. Army Corps of 

Engineers, Wilmington District.

DeLong, R.L., and S.R. Melin, 2000. Thirty Years of Pinniped Research at 

San Miguel Island. Pp. 401-406 in: D.R. Browne, K.L. Mitchell, 

and H.W. Chaney (eds.), Proceedings of the Fifth California 

Islands Symposium, 29 March to 1 April 1999, Santa Barbara 

Museum of Natural History, Santa Barbara, CA. Sponsored by 

the U.S. Minerals Management Service, Pacific OCS Region, 

770 Paseo Camarillo, Camarillo, CA 93010. OCS Study No. 

99-0038.

Donnelly, Aeryn, 2016. Agenda report to San Clemente City Council for 

construction of the North Beach Opportunistic Sand Replacing 

Project, City Project No. 27701, September 20, 2016.

Dugan, J.E. and D.M. Hubbard, 2006. Ecological Responses to Coastal 

Armoring on Exposed Sandy Beaches. Shore & Beach 74(1): 

10-16.

Dugan, J.E., D. M. Hubbard, J.M. Engle, D.L. Martin, D.M. Richards, 

G.E. Davis, K.D. Lafferty, and R.F. Ambrose, 2000. 

Macrofauna communities of exposed sandy beaches on the 

Southern California mainland and Channel Islands. Fifth 

California Islands Symposium, MMS 99-038: 339-346.

Everest International Consultants, Inc., 2009. Harbor Area Management 

Plan, In-Harbor Beach Replenishment Strategy Technical 

Report Appendix. Prepared for City of Newport Beach Harbor 

Resources Division. June, 2009.

Everest International Consultants, Inc., 2013. Orange County coastal 

regional sediment management plan, prepared for the U.S. 

Army Corps of Engineers, County of Orange, and California 

Coastal Sediment Management Workgroup, June 2013.

Everest International Consultants, Inc., 2014. Construction plans for 

Bolsa Chica lowlands maintenance dredging project, prepared 

for the California State Lands Commission, July 22, 2014.

Fish & Wildlife Service, and Jim Trout, California State Lands 

Commission. August 14, 2002.California Department of 

Park and Recreation, 2010. Appendix D, Right of Entry 

Permit, 2014.

Geomatrix Consultants, Inc., 2008. Data transmittal report, Anaheim Bay 

investigation, Seal Beach, California, contract no. W912PL-

07-D-004, prepared for the U.S. Army Corps of Engineers, 

Los Angeles District, April 22, 2008.

Geomatrix Consultants, Inc., 2008. Sampling and Analysis Plan 

Sediment Sampling, Bulk Chemistry Testing, Geotechnical 

Testing, and Report, Anaheim Bay Investigation. Prepared 

for the U.S. Army Corps of Engineers, Los Angeles District, 

January 2008.

Gin, Vincent, 2015. Personal communication.

Graham, W.C., 1989. Southbound migrations of the gray whale near San 

Clemente Island in the southern California Bight–1986 to 1989. 

Abstract In: 8th Biennial Conference Biology Marine Mammals, 

Pacific Grove, CA. Dec. p. 24.

Henderson, D.A., 1984. Nineteenth century whaling: grounds, catches 

and kills, practices and depletion of the whale population. In: 

M.L. Jones, S.L. Swartz, and S. Leatherwood, (eds.), The Gray 

Whale, pp. 159–185. Academic Press, Orlando, FL.

Herbel, Tom, 2015. Personal communication.



73

Hoover, A. A., 1988. Harbor seal. Pp. 125-157 In J. W. Lentfer (ed.), 

Selected marine mammals of Alaska: Species accounts with 

research and management recommendations. Marine Mammal 

Commission, Washington, D.C.

Hopkins, Travis, 2015. Personal communication.

ICF International, 2014. Sunset/Huntington Harbour maintenance 

dredging and waterline installation project draft initial study/

mitigated negative declaration IP 14-148, prepared for County 

of Orange and City of Huntington Beach, August 2014.

Ingram, Jill, 2015. Personal communication.

Irvine Ranch Water District, 2000. Rattlesnake and Sand Canyon 

reservoirs history, letter prepared to California Regional Water 

Quality Control Board, June 20, 2000.

Jones, Phil, 2015. Personal communication.

Keane Biological Consulting, 1999. Monitoring of Least Tern Foraging 

Seal Beach Pier to Sunset Beach. Monitoring Report. Prepared 

for the U.S. Army Corps of Engineers, Los Angeles District. 

September 30, 1999.

Kinnetic Laboratories and Moffatt and Nichol, 2013. Preliminary 

Data Report Dredge Material Evaluation Dana Point 

Harbor Maintenance Dredging Chemical and Physical 

Results. Prepared for Dana Point Harbor, County of Orange. 

November, 2013.

Kinnetic Laboratories and Moffatt and Nichol, 2013b.Sampling and 

Analysis Plan Dredge Material Evaluation Dana Point Harbor 

Maintenance Dredging. Prepared for Dana Point Harbor, 

County of Orange. July, 2013.

Kinnetic Laboratories, Inc., 2007, Dredge material evaluation Dana 

Point Harbor maintenance dredging, prepared for the Dana 

Point Harbor Department, March 2007.

Kinnetic Laboratories, Inc., 2013. Sampling and analysis plan, dredge 

material evaluation, Dana Point Harbor maintenance dredging. 

Prepared for OC Dana Point Harbor, September 9, 2013.

Kinnetic Laboratories, Inc., 2014. Sampling and analysis report, dredge 

material evaluation, Dana Point Harbor maintenance dredging. 

Prepared for OC Dana Point Harbor, March 2014.

Kinnetic Laboratories, Laguna Geoscience, Diaz-Yourman and 

Associates & Calscience Environmental Laboratories, 

Inc., 2013. Appendix A-E Dana Point Harbor Maintenance 

Dredging.

Knapp, P. and B. Peterson, 2008. Western snowy plover nesting at Bolsa 

Chica, Orange County, California, 2008, December 2008.

Koski, W.R., J.W. Lawson, D.H. Thomson, and W.J. Richardson, 1998. 

Point Mugu Sea Range marine mammal technical report. LGL 

Limited, environmental research associates, King City, Ontario, 

Canada, in association with Ogden Environmental and Energy 

Services, Santa Barbara, CA, for Naval Air Warfare Center, 

Weapons Division, Point Mugu, CA, and Southwest Division, 

Naval Facilities Engineering Command, San Diego, CA. 281 

pp. + app.

Lafferty, K.D., 2000. Status, Trends and Conservation of the Western 

Snowy Plover with a Focus on the Devereux Slough Population 

at Coastal Oil Point Reserve, Santa Barbara County, California. 

In Museum of Systematics and Ecology Environmental Report 

No. 15, University of California, Santa Barbara.

Le Duc, R. G., Weller, D.W., Burdin, A.M., Hyde, J., Würsig, B., et 

al, 2000. Genetic Differences between Western and Eastern 

North Pacific Gray Whales. IWC Report SC/52/SDD16, 1-8.

Lejman and Lee, Inc., 1988. Report of geotechnical evaluation of 

proposed dredging for the sailing vessel Pilgrim berth, West 

Basin of Dana Point Harbor, County of Orange, California, 

January 13, 1988.

Leslie, B, 2015. Lower Santa Ana River clay layer investigation – SAPR 

addendum memorandum prepared for OC Public Works, 

September 16, 2015.

Leslie, B, 2015b. Newport Harbor sediment investigation – Lower 

Santa Ana River dredge material compatibility determination, 

memorandum prepared for City of Newport Beach, September 

3, 2015.

Martin, K., 2006. Ocean Outlets and Grunion in the County of Orange



74

MBC Applied Environmental Sciences, 2008. Pre-construction Eelgrass 

and Caulerpa Surveys for the Dana Point Harbor Maintenance 

Dredging and Beach Nourishment Project. August, 2008.

MBC Applied Environmental Sciences, 2008b. Pre-construction Pipeline 

Corridor Survey Dana Point Harbor Maintenance Dredging 

and Beach Nourishment Project. August, 2008.

MBC Applied Environmental Sciences, 2009. Post-construction Eelgrass 

and Pipeline Corridor Surveys for the Dana Point Harbor 

Dredging and Beach Nourishment Project. February, 2009.

McCrary, M.D. and M.O. Pierson, 1999. Influence of Human Activity 

on Shorebird Beach Use in Ventura County, California. In 

Minerals Management Service Proceedings of the Fifth 

California Islands Symposium, March 29-April 1, 1999: 424-

427.

MEC Analytical Systems Inc., 2002. Environmental Impact Statement 

/Environmental Impact Report for the Encinitas and Solana 

Beach Shoreline Protection and San Elijo Lagoon Restoration 

Project. Prepared for U.S. Army Corps of Engineers (USACE), 

Los Angeles District, December 2002.

MEC Analytical Systems, Inc., 1997. Grain size analysis of Dana Point 

Harbor sediment, data report, April 4, 1997.

Merkel & Associates, Inc. and Everest International Consultants, 

Inc., 2014. Bolsa Chica Lowlands 2014-2016 Maintenance 

Dredging Project. Prepared for the California State Lands 

Commission. July 22, 2014.

Merkel & Associates, Inc., 2009. Summary of California grunion 

(Leuresthes tenuis) monitoring in 2009 for the Surfside-

Sunset Beach nourishment project, letter to U.S. Army Corps 

of Engineers, Los Angeles District, December 2, 2009.

Merkel & Associates, Inc., 2010. Appendix B, 2010 Sediment 

Characterization and Compatibility Testing Results. Prepared 

for the California State Lands Commission and the U.S. Army 

Corps of Engineers, Los Angeles District. September 16, 2010.

Merkel and Associates, Inc., 2007. Bolsa Chica Lowlands Restoration 

Project Monitoring Program Annual Report 2007.

Merkel and Associates, Inc., 2008. Bolsa Chica Lowlands Restoration 

Project Monitoring Program Annual Report 2008

Merkel and Associates, Inc., 2009. Bolsa Chica Lowlands Restoration 

Project Monitoring Program Annual Report 2009.

Miller, Chris, 2015. Personal communication.

Moffatt and Nichol, 2005. Goleta Beach Nourishment Demonstration 

Project Monitoring Report One Year Post-Construction. 

Prepared for BEACON.

Moffatt and Nichol, 2006. Final sand compatibility and opportunistic 

use program plan, prepared for the San Diego Association of 

Governments, March 2006.

Moffatt and Nichol, 2009. Proposal for opportunistic beach nourishment 

services related to development of Scripps Hospital and 

preparation of a post-construction technical report for the 

Pacific Station project, prepared for the City of Encinitas, 

December 2, 2009.

Moffatt and Nichol, 2015. Lower Santa Ana River Clay Layer 

Investigation - SAPR Addendum, prepared for OC Public 

Works.

Moffatt and Nichol, 2015. Lower Santa Ana River Maintenance Dredging 

Project Presentation to SC-DMMT, prepared for County of 

Orange, OC Public Works. June 24, 2015.

Moffatt and Nichol, 2015. Lower Santa Ana River Maintenance Dredging 

Project Sampling and Analysis Plan Results Report, prepared 

for the County of Orange, OC Public Works. June, 2015.

Moffatt and Nichol, 2015. Lower Santa Ana River Maintenance 

Dredging Project Final Sampling and Analysis Plan Results 

Report. Prepared for the County of Orange, OC Public Works. 

September, 2015.

Moffatt and Nichol, 2015. Lower Santa Ana River Maintenance Dredging 

Project, PowerPoint presentation to the SC-DMMT, June, 

24, 2015.

Moffatt and Nichol, 2015. Lower Santa Ana River Maintenance 

Dredging Project, PowerPoint presentation to the SC-DMMT, 

September 23, 2015.



75

Moffatt and Nichol, 2015. Newport Harbor sediment investigation - 

Lower Santa Ana River dredge material, memorandum to 

Chris Miller, City of Newport Beach, September 3, 2015.

Olsen, Chris, 2015. Personal communication.

Parr, T., D. Diener, and S. Lacy, 1978. Effects of Beach Replenishment 

on the Nearshore Sand Fauna of Imperial Beach, California. 

Miscellaneous Report No. 78-4, Coastal Engineering Research 

Center, Fort Belvoir, VA.

Peterson, C.H., M.J. Bishop, G.A Johnson, L.M. D’Anna, L.M. 

Manning. 2006. Exploiting beach filling as an unaffordable 

experiment: Benthic intertidal impacts propagating upwards 

to shorebirds. Journal of Experimental Marine Biology and 

Ecology 338: 205-221.

Peterson, C.H., M.J. Bishop, L.M. D’Anna, and G.A Johnson. 2014. 

Multi-year persistence of beach habitat degradation from 

nourishment using coarse shelly sediments. Science of the 

Total Environment 487: 481-492.

Peter Knapp and Bonnier Peterson, 2008. Western Snowy Plover 

Nesting at Bolsa Chica. Prepared for the U.S. Army Corps 

of Engineers, Los Angeles District. December, 2008.

Ray, G. and D. Clarke, 2001. The New York District's Biological 

Monitoring Program for the Atlantic Coast of New Jersey, 

Asbury Park to Manasquan Section Beach Erosion Control 

Project. Final Report. U.S. Army Corps of Engineers 

Engineering Research and Development Center, Waterways 

Experiment Station, Vicksburg, MS.

Reeder, Teri, 2015. Personal communication.

Ryan Ecological Consulting/ Hamilton Biological, Inc., 2009. Surfside 

Beach Sand Replenishment Project Western Snowy Plover 

Monitoring Final Report. Prepared for the U.S. Army Corps 

of Engineers, Los Angeles District. November 10, 2009.

Ryan, Joseph, 2016. Personal communication.

SAIC, 2005. Coastal Habitat Study, 2003-2004: Influence of Beach 

Nourishment on Biological Resources at Beaches in the City 

of Encinitas, California. Prepared for City of Encinitas.

San Diego Association of Governments and U.S. Department of the 

Navy, 2000. San Diego Regional Beach Sand Project EIR/

EA. Prepared for SANDAG and U.S. Department of the Navy, 

June 2000. Final Environmental Impact Report/ Environmental 

Assessment by KEA Environmental, MEC Analytical 

Systems, Moffatt and Nichol Engineers, and GeoArch Marine 

Archaeology Consultants.

Seaworld, 2002. Harbor Seals. http://www.seaworld.org/infobooks/

HarborSeal/hsbehavior.html 

Sekich-Quinn, Stefanie, 2015. Personal communication.

Shibberu, Doug, 2015. Personal communication.

Schlacher, T.A, R. Noriega, A. Jones, T. Dye. 2012. The effects of 

beach nourishment on benthic invertebrates in eastern 

Australia: Impacts and variable recovery. Science of the Total 

Environment 435-436: 411-417.

Soil Survey Staff, Natural Resources Conservation Service, United 

States Department of Agriculture. Web Soil Survey. 

Available online at http://websoilsurvey.nrcs.usda.gov/. 

Accessed September 2015.

Southern California Coastal Water Research Project, 2015. Southern 

California bight 2013, regional monitoring program, Vol. 1, 

sediment toxicity, SCCWRP Technical Report 899, December 

2015.

Stewart, B.S., and P.K. Yochem, 2000. Community Ecology of California 

Channel Islands pinnipeds. Pp. 413-420 in: D.R. Browne, K.L. 

Mitchell, and H.W. Chaney (eds.), Proceedings of the Fifth 

California Islands Symposium, 29 March to 1 April 1999, 

Santa Barbara Museum of Natural History, Santa Barbara, CA. 

Sponsored by the U.S. Minerals Management Service, Pacific 

OCS Region, 770 Paseo Camarillo, Camarillo, CA 93010. OCS 

Study No. 99-0038.

Thompson, B., J. Dixon, S. Schroeter and D.J. Reish, 1993. Benthic 

Invertebrates in M.D. Dailey, D.J. Reish, and J.W. Anderson 

eds. Ecology of the Southern California Bight: A Synthesis 

and Interpretation: 369-458.



76

The Planning Center. 2009. IBC Area Biological Resources and Impact 

Analysis. Technical Memorandum. Prepared for the City of 

Irvine

U.S. Army Corps of Engineers, 1988. Final Supplemental Environmental 

Impact Statement/Environmental Impact Report. Phase II 

GDM on the Santa Ana River Mainstem Project including 

Santiago Creek., prepared by the Los Angeles District.

U.S. Army Corps of Engineers, 1994. Department of the Army permit 

94-00824-00-RRS, City of Seal Beach nourishment on East 

Beach, prepared by the Los Angeles District, November 17, 

1994.

U.S. Army Corps of Engineers, 1995. Public notice no. 95-00442-AOA, 

transfer of sand between 8th Place and Belmont Pier, Long 

Beach, California, prepared by the Los Angeles District, 

November 6, 1995.

U.S. Army Corps of Engineers, 1996. Public notice no. 95-20063-DZ, 

discharge of sand on beach from NCTD Lomas Santa Fe Drive 

Grade Separation Project, Solana Beach, California, prepared 

by the Los Angeles District, March 15, 1996.

U.S. Army Corps of Engineers, 1996b. Public notice no. 96-00158-

RRS, redistribution of sand at various Newport Bay beaches, 

prepared by the Los Angeles District, April 20, 1996.

U.S. Army Corps of Engineers, 1996c. Public notice no. 96-20168-

DZ, discharge of sand north of Buccanear Beach, Oceanside, 

California from La Paz County, Arizona landfill source site, 

prepared by the Los Angeles District, September 20, 1996.

U.S. Army Corps of Engineers, 1997. Public notice no. 97-00087-RRSZ, 

maintenance dredging operations within Sunset Harbor, 

Huntington Beach, California, prepared by the Los Angeles 

District, September 29, 1997.

U.S. Army Corps of Engineers, 1997. Public notice no. 97-20039-DZ, 

discharge of sand at north Ponto Beach from brown sandy 

upland fill material, Carlsbad, California, prepared by the Los 

Angeles District, March 1, 1997.

U.S. Army Corps of Engineers, 1998. Public notice no. 98-00642-YJC, 

replenishment of East Beach, Seal Beach, California, prepared 

by the Los Angeles District, September 4, 1998.

U.S. Army Corps of Engineers, 1999. Public notice no. 98-20210-DZ, 

discharge of sand on Fletcher Cover and Tide Beach Park, 

Solana Beach, California, prepared by the Los Angeles 

District, January 25, 1999.

U.S. Army Corps of Engineers, 2000. Public notice no. 200000307-

AOA, transfer of sand at Alamitos Bay Peninsula beaches, 

Long Beach, California, prepared by the Los Angeles District, 

December 28, 1999.

U.S. Army Corps of Engineers, 2000b. Public notice no. 2000-01463-

RLK, discharge of sand on North Beach, San Clemente, 

California, prepared by the Los Angeles District, October 

13, 2000.

U.S. Army Corps of Engineers, 2000c. Stage 11 Construction Plans for 

Surfside/Sunset: Geotechnical. Prepared by the U.S. Army 

Corps of Engineers, prepared by the Los Angeles District. 

December 31, 2000.

U.S. Army Corps of Engineers, 2001. Environmental Assessment for 

Morro Bay Harbor Six-Year Maintenance Dredging Program. 

San Luis Obispo County, California, prepared by the Los 

Angeles District.

U.S. Army Corps of Engineers, 2002. Appendix C, Permit #9700-

1930-RLK, 2014-2016 Bolsa Chica Lowlands Maintenance 

Dredging. Prepared for Jack Fancher, U.S. Fish and Wildlife, 

prepared by the Los Angeles District.

U.S. Army Corps of Engineers, 2002b. Final Environmental Baseline 

Report for the Huntington Beach Bluff Top Park Storm 

Damage Reduction Feasibility Study. prepared by the Los 

Angeles District, December, 2002.

U.S. Army Corps of Engineers, 2002c. Public notice for opportunistic 

beach nourishment program for Santa Barbara and Ventura 

Counties, public notice no. 200100033-SDM, prepared by 

the Los Angeles District, May 20, 2002.

U.S. Army Corps of Engineers, 2003. Construction plans for Lower 

Santa Ana River Dredging, Orange County, CA., specification 

no. DACW09-03-B0006, prepared by the Los Angeles 

District, June 18, 2003.



77

U.S. Army Corps of Engineers, 2004. Public notice no. 200400838-DPS, 

opportunistic beach nourishment at North Beach, Linda Lane, 

and T-Street, San Clemente, California, prepared by the Los 

Angeles District, July 30, 2004.

U.S. Army Corps of Engineers, 2006. Public notice no. 200600989-

CJF, sand placement at seven sites in Newport Bay, Newport 

Beach, California, prepared by the Los Angeles District, May 

15, 2006.

U.S. Army Corps of Engineers, 2006b. Public notice no. 200601161-

CLK, opportunistic beach nourishment program for the City of 

Carlsbad, Carlsbad, California, prepared by the Los Angeles 

District, November 22, 2006.

U.S. Army Corps of Engineers, 2006c. Public notice no. 200601161-

CLK, opportunistic beach nourishment at Carlsbad, California, 

prepared by the Los Angeles District, November 22, 2006.

U.S. Army Corps of Engineers, 2007. Lower Santa Ana River, Orange 

County, California, 2005 condition survey, prepared by the 

Los Angeles District, July 2007.

U.S. Army Corps of Engineers, 2007b. Public notice no. 200601052-

DPS, maintenance dredging at Dana Point Harbor and beach 

nourishment at Capistrano Beach County Park, Dana Point, 

California, prepared by the Los Angeles District, July 16, 

2007.

U.S. Army Corps of Engineers, 2008. 404 Permit for 2008 Dredging 

of Dana Point Harbor, prepared by the Los Angeles District.

U.S. Army Corps of Engineers, 2008b. Final EA Surfside-Sunset Beach 

Nourishment Project Stage 12. Prepared by the U.S. Army 

Corps of Engineers, prepared by the Los Angeles District. 

July, 2008.

U.S. Army Corps of Engineers, 2008c. Final environmental assessment 

for Surfside-Sunset beach nourishment project, stage 12, 

Orange County, California, prepared by the Los Angeles 

District, July 2008.

U.S. Army Corps of Engineers, 2008d. Public notice no. SPL-2008-

00439-CJF, placement of sand on East Beach from Anaheim 

Bay west jetty source site, Seal Beach, California, prepared 

by the Los Angeles District, June 20, 2008.

U.S. Army Corps of Engineers, 2009. Public notice no. SPL-2008-

01126-RRS, opportunistic beach nourishment at Batiquitos 

and Moonlights beaches, prepared by the Los Angeles District, 

Encinitas, California, September 5, 2009.

U.S. Army Corps of Engineers, 2012. San Clemente Feasibility Study, 

Orange County, California, final report, prepared by the Los 

Angeles District, revised February 2012.

U.S. Army Corps of Engineers, 2013. Southern California Dredged 

Material Management Team Agenda, prepared by the Los 

Angeles District, July 24, 2013.

U.S. Army Corps of Engineers, 2015. Public notice for Dana Point 

Harbor maintenance dredging and beach nourishment project, 

SPL-2013-00525-RRS, prepared by the Los Angeles District, 

December 11, 2015.

U.S. Army Corps of Engineers, 2015b. Public notice for Sunset/

Huntington Harbour maintenance dredging and waterline 

installation, SPL-2013-00900-BLR, prepared by the Los 

Angeles District, February 9, 2015.

U.S. Army Corps of Engineers, 2015c. Public notice no. SPL-2008-

01126-RRS, opportunistic beach nourishment program 

amendment at Encinitas, California, prepared by the Los 

Angeles District, April 10, 2015.

U.S. Army Corps of Engineers, 2016. Public notice for permit application 

no. SPL-2007-00765-GS, Lower Santa Ana River sand 

management project, prepared by the Los Angeles District, 

Los Angeles District, January 20, 2016.

U.S. Army Corps of Engineers, 2016b. Public notice no. SPL-2007-

00765-GS, maintenance dredging and beach nourishment, 

Lower Santa Ana River, Newport Beach, California, Los 

Angeles District, prepared by the January 20, 2016.

U.S. Army Corps of Engineers, 2003. Construction solicitation and 

specifications for Lower Santa Ana River Dredging, Orange 

County, California, IFB No. DACW09-03-B-0008, prepared 

by the Los Angeles District, June 2003.



78

U.S. Army Corps of Engineers, Los Angeles District, 2001. 

Supplemental environmental assessment, Santa Ana River 

Mainstem Project (SARP), Lower Santa Ana River, Reach 

1 channel excavation to design grade, prepared by the Los 

Angeles District, March 2001.

U.S. Army Corps of Engineers, Undated. Location of borrow area “B” 

and subarea “BB” and log of soil borings, Surfside-Sunset 

beach nourishment project, stage 11, prepared by the Los 

Angeles District.

U.S. Army Corps of Engineers, Undated. Requirements for sampling, 

testing and data analysis of dredged material, prepared by 

the Los Angeles District.

U.S. Department of Agriculture, 1978. Soil survey of Orange County 

and western part of Riverside County, California, Soil 

Conservation and Forest Service in cooperation with the 

University of California Agricultural Experiment Station, 

September 1978.

U.S. Department of Agriculture, 2016. Soil survey geographical database 

(SSGURO), geospatial data gateway, https://gdg.sc.egov.usda.

gov/.

U.S. Department of the Interior Fish and Wildlife, 2003. Biological 

Opinion for Santa Ana River Mainstem Project (SARP) Lower 

Santa Ana River Reach 2 Channel Excavation to Design Grade. 

U.S. Department of the Interior Fish and Wildlife, Carlsbad, 

CA. Prepared for U.S. Army Corps of Engineers, Los Angeles.

Vukojevic, Mark, 2015. Personal communication.

Ware, R, 2000. Completion of Capistrano Beach pre beach nourishment 

marine biological surveys, memorandum prepared for Noble 

Consultants, Inc., April 5, 2000.

Webb, Dave, 2015. Personal communication.

Weldon, Katherine, 2014. Staff report to City Council on the mitigated 

negative declaration for the opportunistic beach fill program 

and the State Lands lease agreement, Encinitas, California, 

June 18, 2014.

Weldon, Katherine, 2016. Personal communication.

Weller, D.W., and R.H. Defran, 1989. Coastal bottlenose dolphins in Santa 

Barbara: An analysis of home range and social affiliation. Abstr. 

Eighth Biennial Conf. on the Biology of Marine Mammals, 

Pacific Grove, California, December 7-11, 1989.

Weston Solutions, 2008. Regional harbor monitoring program, pilot 

study, 2005-08 study, Final report, prepared for the Port of 

San Diego, City of San Diego, City of Oceanside, and County 

of Orange, May 2008.

Woodside, Greg, 2015. Personal communication.

Wooldridge, T., H.J. Henter, J.R. Kohn, 2016. Effects of beach 

replenishment on intertidal invertebrates: A 15-month, eight 

beach study. Estuarine, Coastal and Shelf Science, 175: 24-33.

Worden, J.B. and R. V. Smith, 2004. Western Snowy Plover Monitoring 

Report. Ventura Harbor, U.S. Army Corps of Engineers 

Dredging. June 2004. Prepared for Ventura Port District.




