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Disclaimer

Moffatt & Nichol devoted effort consistent with (i) the level of diligence ordinarily exercised by competent
professionals practicing in the area under the same or similar circumstances, and (ii) the time and budget
available for its work, to ensure that the data contained in this report is accurate as of the date of its
preparation. This study is based on estimates, assumptions and other information developed by Moffatt &
Nichol from its independent research effort, general knowledge of the industry, and information provided
by and consultations with the client and the client's representatives. No responsibility is assumed for
inaccuracies in reporting by the Client, the Client's agents and representatives, or any third-party data
source used in preparing or presenting this study. Moffatt & Nichol assumes no duty to update the
information contained herein unless it is separately retained to do so pursuant to a written agreement
signed by Moffatt & Nichol and the Client.

Mof fatt & Nicholés findings represent its professional
affiliates, makes any warranty, expressed or implied, with respect to any information or methods disclosed

in this document. Any recipient of this document other than the Client, by their acceptance or use of this

document, releases Moffatt & Nichol and its affiliates from any liability for direct, indirect, consequential or

special loss or damage whether arising in contract, warranty (express or implied), tort or otherwise, and

irrespective of fault, negligence and strict liability.

This report may not to be used in conjunction with any public or private offering of securities, debt, equity,
or other similar purpose where it may be relied upon to any degree by any person other than the Client.
This study may not be used for purposes other than those for which it was prepared or for which prior
written consent has been obtained from Moffatt & Nichol.

Possession of this study does not carry with it the right of publication or the right to use the name of
"Moffatt & Nichol" in any manner without the prior written consent of Moffatt & Nichol. No party may
abstract, excerpt or summarize this report without the prior written consent of Moffatt & Nichol. Moffatt &
Nichol has served solely in the capacity of consultant and has not rendered any expert opinions in
connection with the subject matter hereof. Any changes made to the study, or any use of the study not
specifically identified in the agreement between the Client and Moffatt & Nichol or otherwise expressly
approved in writing by Moffatt & Nichol, shall be at the sole risk of the party making such changes or
adopting such use.

This document was prepared solely for the use by the Client. No party may rely on this report except the
Client or a party so authorized by Moffatt & Nichol in writing (including, without limitation, in the form of a
reliance letter). Any party who is entitled to rely on this document may do so only on the document in its
entirety and not on any excerpt or summary. Entitlement to rely upon this document is conditioned upon
the entitled party accepting full responsibility and not holding Moffatt & Nichol liable in any way for any
impacts on the forecasts or the earnings from the project resulting from changes in "external" factors such
as changes in government policy, in the pricing of commodities and materials, price levels generally,
competitive alternatives to the project, the behavior of consumers or competitors and changes in the

ownerso6 policies affecting the operation of their proj
This document mayl oionkcilnugd es tfiaftoernweanrtds 6. These statements
expectations, beliefs, intentions or strategies regarding the future. These statements may be identified by

the use of words | i Ke sitad maitoei, pa tie,xp eftkheloi eiven,tend, 0 A ma

Ashoul d, 0 fiseek, 0 and si fiolokn ngx pntas eimems.s Tldlfearnt wadod
and assumptions with respect to future events as of the date of this study and are subject to future

economic conditions, and other risks and uncertainties. Actual and future results and trends could differ

materially from those set forth in such statements due to various factors, including, without limitation,

those discussedinthisst udy . These factors are beyond Moffatt & Ni c
Accordingly, Moffatt & Nichol makes no warranty or representation that any of the projected values or

results contained in this study will actually be achieved.

This study is qualified in its entirety by, and should be considered in light of, these limitations, conditions
and considerations.
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1. Executive Summary

County of Los Angeles Department of Beaches and Harbors (LACDBH) developed the Coastal Resilience
Study to understand the future changes anticipated along the shoreline by building upon previous
regional risk and vulnerability assessments developed by LACDBH, US Army Corps of Engineers, and
other agencies to provide detailed risk assessments of its 18 public beaches. The Coastal Resilience
Study evaluates risks, details adaptation strategies, and prioritizes projects based upon forecasted
coastal erosion and sea level rise coupled with project co-benefits and appropriate shoreline protection
measures to preserve and enhance LA County beaches, including infrastructure and facilities,
recreational open space, natural and cultural resources, and habitat for sensitive species. The study also
focuses on several prototype sites to demonstrate how the latest techniques can be implemented to
provide shoreline access as sea levels rise and erosion occurs. By working with a wide range of experts,
the team has developed an integrated approach to adaptation planning and design that will benefit the
community and the broader region for decades to come.

The Coastal Resilience Study concluded the following:

1. Beaches are eroding over long reaches and large areas, mostly occurring in the northern portion
of LA County. The cause of erosion is reduction in historic sediment supply from upcoast and
watersheds.

2. Collaborating and partnerships will be instrumental to design appropriate adaptation projects and
secure funding for implementation.

3. Potential solutions that could benefit LA County may include:

a) Increasing resilience at Zuma/Point Dume Beach through sand nourishment and establishing
living shorelines.

b) Installing a relatively | ow barrier wall along th
western edge to block wind-blown sand from moving directly onto the path and parking lot
which also placing sand collection fencing to encourage sand deposition at the dunes
seaward of the bike/pedestrian path and parking lot.

¢) Sand nourishing at Redondo Beach to widen the beach, installing an eco-friendly sand
retention device at the pier to hold the sand in place, and establishing sand dune habitat.

4. Sand may be able to be inexpensively obtained by establishing a Sand Compatibility and
Opportunistic Use Program (SCOUP). The SCOUP would result in surplus sand from upland
maintenance or construction projects to be made available at low or no cost to LACDBH for
placement at specific permitting beach sites. Sand may also be available from upland sediment
detention basins in the foothills and mountains. LACDBH can either include these sand sources
in its SCOUP or pursue them separately as individual projects, but the sand should be placed at
the beach if it is compatible.

5. LACDBH may wish to develop a sand strategy to plan capture of sufficient sand quantities over
time to accomplish coastal resilience. The sand strategy could include active planning and
cooperation with other regions (Counties of Santa Barbara and Ventura represented by the
Beach Erosion Authority for Clean Oceans and Nourishment or BEACON, County of Orange, San
Diego Association of Goverfrremgdamtn®) ttoo i mrveessttd garnt e fhsod
within the entire Southern California Bight.
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2. Understanding the Coast

The Southern California Bight! (Bight), as shown in Figure 1 below, is a very large embayment bounded
by Point Conception to the north and Point La Jolla to the south. The shoreline orientation turns toward
the east and runs more northwest to southeast within the Bight along the trend of the mountain ranges,
with smaller embayments within the larger Bight. Santa Monica Bay is one of the smaller bays within the
Bight; its islands cause approaching waves to refract around the islands and into the Bight. Wave

properties change significantly within the Bight and wave energy varies as sheltering occurs by the

islands and wave focusing occurs away from the shelters. The Bight encompasses long sandy beaches,
however, it is unique in that very large areas also experience erosion and loss of sandy beaches, even
though a certain amount of protection from wave energy exists from the islands and the angled

orientation of the shoreline.
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Figurel. Southern California Bight

The coastline of the Bight is separated into four major regions shown in Figure 1. Each region

experiences significant problems with coastal erosion due to a shortage of historic sediment supply.

Specific reasons for the sand shortages vary within regions, but they all have common problems such as
sand trapping at harbors, sand losses to submarine canyons, and damming of major rivers. Historically,
each region has independently formed a local group to address its sand shortages and regional sediment

management. Sant a

Barbara/Ventur a
for Clean Oceans and Nourishment (BEACON) is presently working on an update to their regional

Co

untyobs

Joint

Power s

sediment management approach. Orange County Parks is working on a Strategic Regional Plan to re-

1 Bight (noun): A bend, as of a coastline; a bay.

Aut
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build its eroding beaches, and the San Diego Region through the San Diego Association of Governments

is working on a third Regional Beach Sand Project that may add south Orange County to its list of
participants. However, as part of a larger Southern California regional resilience and adaptation effort,
previously siloed agencies are seeing the value in collaboration in an effort to identify and implement
holistic solutions to encompass the entire Southern California Bight. With a collaborative approach,
agencies and partners can combine resources to find appropriate solutions that can be implemented on
larger scale for greater success across regional boundaries andraiset he pr of il e of
challenges to State and Federal funding agencies.

In the Southern California Bight, coastal tourism, recreation, and other related industries generate

a
t he

hundreds of millions of dollars annually representing a great source of tourism revenue for both the region

and the State. LACDBH operates 18 beaches spanning 23 miles within the Bight (Figure 2) thus making

coastal resilience for the region vital as LA County beaches are valuable revenue generators to the region

and State at large.
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CARYDN DAN BLOCKER MALIBU TUNAS
LATIGO
ZUMA SHORES SLiEmE WILL ROGERS
STATE BEACH
POINT
DUME
VENICE
MARINAN?
BEACH
COUNTY OF LOS ANGELES
DOCKWEILER
COUNTY-OPERATED BEACHES STATE BEACH
LENGTH* AREA*
BEACH OWNED BY feet miles _acres
NICHOLAS CANYON COUNTY 3500 07 #
ZUMA COUNTY 8,980 17 95 MANHATTAN
POINT DUME COUNTY 5280 1 B
LATIGO SHORES COUNTY 0 o1 1.9
DAN BLOCKER COUNTY 5810 11 15 HERMOSA
MALIBU SURFRIDER COUNTY 2220 04 a3
LASTUNAS COUNTY 1640 03 19
TOPANGA COUNTY 5,280 1 S T
WILL ROGERS STATE 15310 29 103
WVENICE (EXCEPT FIERRESTACOMS) | CITY OF LOS ANGELES 12670 24 129 TORRANCE
MARINA BEACH COUNTY 1370 03 59
DOCKWEILER STATE 18480 EL 254
MANHATTAN [EXCEPT PER) COUNTY 10,560 2 7
HERMOSA 7Y LIMITED) CITY OF HERMOSA BEACH 9,500 18 7
REDONDO (EXCEPT PIER) COUNTY 8450 & 51
TORRANCE COUNTY 1800 03 12
ROYAL PALMS COUNTY 3850 07 n
WHITE POINT COUNTY 4070 0z 28
ngos0 | 23 | 980
s PALMS wHITE
A POINT
S b T o Miles
Los Angeles County Depariment of Beaches and Harbors, Planning Division (Updated 7/21/2027)

Figure2. Location Of The 1&ICounty Beaches

By identifying risks and implementing adaptation strategies to preserve and enhance coastal resilience
and access, LA County positions itself to not only improve revenue streams for future adaptation work,
but more importantly to create opportunities to ensure that coastal access will be available for future
generations.

regi
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3. Identifying Risks & Vulnerabilities

LA County beaches are a regional asset that provide critical access to nature, recreation, and educational
opportunities. At a high level, the Coastal Resilience Study is focused on balancing goals related to
reducing coastal erosion, enhancing climate resiliency, and advancing equitable coastal access. The
Study applies a multi-scale approach, from a broader understanding of the regional shoreline to site-
specific scale, in characterizing vulnerabilities and providing adaptation guidance. As part of the initial
phase of the risk assessment, the overall shoreline analysis summarizes the data gathered to
characterize impending coastal hazards to the beaches.

3.1 Methodology

Each of the 18 county beaches was assessed using a semi-quantitative method to catalogue the
sensitivity indicators listed below for developing final vulnerability scores and adaptation strategies for
each beach.

i1 Existing Beach Conditions
9 Future Beach Conditions
1 Amenities

T Use

Existing conditions were selected to capture the current vulnerabilities at each beach location as a result
of any reduced beach width and erosion. In addition to erosion rates, both average beach width and
minimum beach width were included to account for vulnerabilities related to narrow overall beach width
and any erosion hot spots along the shoreline. Analysis of all three factors is based on the latest high-
resolution coastal LIDAR topography data from 2009 and 2016 (NOAA, 2022). Scores were adjusted as
necessary to reflect observed beach conditions not fully captured within the LIDAR datasets, including
recent erosion along the roadway at Point Dume. Vulnerability scores for beaches on the Palos Verdes
peninsula were also adjusted due to their naturally narrow, rocky condition.

Future conditions we evaluated based the Ocean Protection (OPC) sea level rise (SLR) projection
guidelines for the State of California. The 0.50 m (1.6 ft) and 1.0 m (3.3 ft) sea level rise scenarios were
selected based on projections for 2050 and 2070, respectively as included in the 2018 OPC SLR
Guidance document (California Ocean Protection Council, 2018), identified as the best-available science
on state and local sea level rise projections by the California Coastal Commission (California Coastal
Commission, 2018). Sea level rise projections (see Table 1) and time horizons are based on a medium-
high risk aversion scenario, recommended for use in more vulnerable projects or populations that will
experience significant consequences if coastal hazard impacts occur.

In ThAMNEBtidTerm

SLR Projection in Feet
(MediurHigh Risk AversiodiMost Applicabl
to LA County Project Sites)

NeafTerm (2052060) 11tol.4 1.9t02.6
MidTerm (2062080) 14t023 26t04.4

Tablel. Sea Level Projections For Los Angeles Count

Time Horizon SLR Projection in Feet

(Low Risk Aversion)

The effects of SLR on future shoreline position were evaluated using results of the Coastal Storm
Modeling System (CoSMoS) Version 3.0, Phase 2, a multi-agency effort led by the United States
Geological Survey (USGS) to make detailed predictions of coastal flooding and erosion based on existing
and future climate scenarios for Southern California (Erikson, et al., 2017). These models were tuned with
historic data to account for unresolved sediment transport processes and inputs such as sediment loading
from rivers and streams, regional sediment supply including beach nourishment and bypassing, and long-
term erosion.

Resources and amenities were collected as a measure of the infrastructure and recreational opportunities
present at each beach. If a beach contains a greater number of facilities or recreational resources, it is
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determined to have a higher level of vulnerability as coastal hazard impacts from erosion could potentially
result in greater or more costly losses. All resource and amenity data were collected during field visits to
all the beaches and through discussions with LACDBH staff.

Potential vulnerability related to beach use is based on two factors: beach attendance and the social
vulnerability of populations in the surrounding areas. For the purposes of this study, a higher number of
beach visitors, calculated as the long-term average daily attendance, results in a higher vulnerability
score as coastal hazard impacts from erosion could potentially affect a greater number of beachgoers.
Beach attendance data was provided by Los Angeles County Fire Department lifeguard staff (Mitre,
2022). Attendance numbers are based on visual estimates from lifeguard staff and are subject to the
coll ector 6s per s paking and accessibilitytare alsoaccaumet in a semi-quantitative
manner based on field observations; parking lots were not measured but compared against one-another
to assign a score.

Social vulnerability analyses are based on data from the U.S. Centers for Disease Control (CDC) Social
Vulnerability Index (SoVI) (Flanagan, et al., 2011). Social vulnerability is defined by the CDC as the
potential negative effects on communities caused by external stresses on human health. The CDC SoVI
uses 16 socioeconomic and demographic factors at the census tract level to identify socially vulnerable
areas where populations may be more adversely impacted during disaster events. These variables are
organized around four themes: socioeconomic status, household composition and disability, minority
status and language, and housing and transportation. Analyses presented within this study are based on
a summary variable that considers each theme, generated through a percentile ranking of all census
tracts within the state of California. Social vulnerability and equity will be examined further as part of
future work outside of this project, with potential utilization of cell phone data to determine the origin
location of beach visitor.

Table 2 outlines the sensitivity categories and indicators that were used to identify vulnerability scores for
each beach which would then be used to identify which beach was the most vulnerable.

Table2. Sensitivity Indicator Matrix

Sensitivity Category SensitivityFactors
Average Beach Width
Existing Physical Beach Conditic 50 Minimum Beach Width

Erosion Rate
0.5 m Sea Level Rise
1.0 m Sea Level Rise
Restroom Facilities
Bike Path
Picnic Tables
Beach Volleyball Court
Pier
Snack Bar / Concessions Stan
Lifeguard Building
Fire Pit
Basketball Court
Promenade
Surf Break
Fishing Location
Ecologicaittraction
Maintenance Yard
Youth Center
Family Friendly Amenities
Average Daily Attendance
Use 20 Parking: Access
Social Vulnerabilitgex

Future Physical Beach Conditio 10

Resources and Amenities 20

Total 100
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3.2 Access& Equity

Simply put, coastal resiliency and beach preservation are equity issues. For L.A. County, maintaining

public access to healthy beaches is a critical racial equity priority, as historic redlining and other racist
practices have resultedingr oss i njustices and created a |l egacy of in
distribution of opportunity. Historically, ethnic minorities have been barred and even forcibly removed from

coastal communities, as occurred in the 1920s when the City of Manhattan Beach forced the Bruce

Family out of its successful Black-owned beachfront resort. The loss of beaches and public access may

result in some areas being inaccessible except for residents of the adjacent and wealthy coastal

communities. Without making the beaches more resilient, LACDBH risks losing meaningful public access

to some of the most popular and accessible beaches which provide potentially life-saving refuge for our

inland disadvantaged communities during extreme heat waves. To eliminate structural racism that has

prevented marginalized groups from accessing beaches, LACDBH has incorporated into its resiliency

efforts the guiding pr-Racism, pversity, and inclusiondARDIpinitiativey 6 s Ant i
including Aprioritizing strategies tghaotupef fasndt ipweelpy esu |
Accordingly, the proposed pilot sites are strategically located based on accessibility by communities of

highest need for recreation and open space, and the cultural and economic opportunities that exist along

the coastline.

3.3Vulnerability Score

Scores were assigned to each beach for each factor, and results were conveyed as a ranking of each
beach based on cumulative scores as seen in Table 3. The top 10 ranked beaches were recommended
for consideration as future project sites to increase resilience.

Table3. County Top 10 Beach Vulnerability Rankings

Zuma 1 79.0
Dockweiler State Beach 2 75.6
Redondo 3 75.3
Malibu Surfrider 4 66.9
Point Dume 5 66.1
Venice 6 65.9
Manhattan 7 64.9

Will Rogers State Beach 8 61.3
Torrance 9 60.8

Dan Blocker 10 59.4

Locations north of Will Rogers State Beach generally have the highest vulnerability scores for existing
and future beach conditions with SLR due to narrower beach width and higher rates of erosion. Further
south, Redondo Beach also scores highly for existing and future vulnerability, especially in comparison to
other beaches nearby. Beaches on the Palos Verdes Peninsula generally score lowly due to their
naturally narrow and rocky conditions.

Beaches from Will Rogers State Beach to Torrance generally scored the highest in resources and
amenities while Zuma to the north also scored high. Dockweiler State Beach ranked the highest in terms
of resources and amenities, partially due to its unique fire pits within the region. Venice also scored highly
due to its wide variety of resources and recreational opportunities. Both Venice and Dockweiler also rank
high rates of attendance, as do Manhattan, Hermosa, and Zuma Beach. The highest scores in the use
category are seen where high attendance and access opportunities are combined with high social
vulnerability in surrounding areas, such as Zuma Beach, Venice Beach, and Dockweiler State Beach.
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3.4 Proposed Sites for Adaptation

To further focus on the most critical sites and target solutions with limited County resources, the top 5
beaches on the vulnerability list were carried over into further consideration, and the top 3 were
eventually identified for near-term actions. The final three project sites were identified: (1) Zuma and Point
Dume as potentially one combined unit for maximum effect, (2) Dockweiler Beach, and (3) South
Redondo Beach. Table 4 provides a summary of existing vulnerabilities and proposed solutions for the
top three locations of interest.

Tabled. Summary Ofulnerabilitie?\nd Adaptation Strategies

Ranking  Beach Problem Adaptation Strategy

- Highly eroded reach of beach alon
Zuma and 2€Cess road that connects Zuma to - Beacmourishment
land 4 : Dume Beach, . L . $37,300,00(
Point Dume : — -Dune habitat as living shoreli
- Constant erosion rate along both Z
and Point Dume Beaches
- Excessive witdown sand moving ot - Low barrier wall
5 Dockweilel  a public bicycle/pedestrian path al - Sand fencing $2,800,000
parking lot - Expanded dune habitat
South - Beach nourishment
2 - Narrowing of the beach south of thi - Ecofriendly sand retention dev $26,800,00(
Redondo . o )
- Dune habitat as living shoreli

Adaptation strategies can take numerous forms and can be phased over time to plan for erosion and the
various sea level rise projections. The strategies described herein are those that are considered likely to
have a relatively high probability of success and minimize costs and potential environmental and social
impacts while generating revenue. The timeframe for implementation of each of the strategies is near-
term, or within the next five to ten years (2030 to 2035) and their lifespans could extend over the next 50
to 55 years (2080).
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4. Zuma& Point Dume Beach

Zuma Beach and Point Dume are located in Malibu, CA at the norther end of Santa Monica Bay; see
Figure 3. Zuma Beach is unique in that it is the widest and longest continuous beach in north LA County,
1.8 miles of beach frontage with 105 acres of property. Combined with Point Dume Beach, it is nearly 2.7
miles long and approximately 233 feet wide, for nearly 75 acres (1 acre is the equivalent of a football
field) and serves as a respite for persons living in warmer inland communities.

Zuma Beach has eight parking lots with approximately 2,000 parking spaces. Food stands are located at
each end of the beach. Other amenities include restrooms, showers, volleyball nets, and a bus stop.
Beach wheelchairs are also available. This beach has become popular for both swimming and body
surfing; it continues to be a perennial favorite with residents and visitors alike (LACDBH, 2021). This area
experiences a highly eroded reach of beach along the access road that connects Zuma to Point Dume
Beach, plus a near constant erosion rate along both Zuma and Point Dume Beaches. Currently the
LACDBH erects winter sand dikes at Zuma to prevent flooding of the parking lot and other facilities during
storms.

Imagery Source: Maxar

Figure3. ZumaAnd Point Dume Beach Location

Per the economic study by CETO in Attachment C, official attendance data (2018 to 2022) from Los
Angeles County indicates that Zuma beach receives on average of nearly 2 million visitors a year, with
135 days per year exceeding the calculated carrying capacity indicating that this beach is currently too
narrow to meet the demand. With just over one-third of all beach days (37%) at Zuma Beach currently
over-capacity, reducing beach widths resulting from erosion (3.6 ft per year) will result in Zuma being
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pushed beyond its carrying capacity. This would result in lost income to the County. When narrowing the
period of analysis to just the summer season (June, July, and August), carrying capacity is currently
exceeded 90% of the time (82 days), and would increase if the beach is not widened.

4.1 Existing Conditions

The existing physical condition of the beach was assessed by calculating the beach width, erosion rate,
and berm elevation. The analysis was completed based on the latest high-resolution coastal LIDAR
topography data from 2009 and 2016 (NOAA, 2022). The average width was obtained from the 2016
dataset by computing the average distance from the back beach to the mean higher high water (MHHW)
line at multiple shore-perpendicular transects that cover the full extent of the shoreline at each beach
location. The minimum width was obtained by computing the minimum distance from the back beach to
the MHHW line at each transect within a given reach. The erosion rate was computed as the average
difference in the MHHW location, measured between 2009 and 2016 at each of the shore-perpendicular
profiles, for each beach location. Berm elevation was taken from Los Angeles County Public Beach
Facilities Sea-Level Rise Vulnerability Assessment Report (Noble Consultants, 2016). Zuma Beach and
Point Dume results are shown in Table 5. Figure 4 and Figure 5 show existing conditions at Zuma and
Point Dume Beach, respectively.

Tableb. Zuma Beach And Point Dune Beach Existing Conditions

Avg Width Min Width Erosion Rate BermElevation
(ft) (ft) (ft/yr) (ft NAVD88)
Zuma 179 79 -3.6 +10.6
Point Dume 200 92 -19 +12.1
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Figure4 Zuma Beach Existing Condition Photos (Taken Oct 4th, 2022): A. Dunes At The Mouth Of
Zuma Canyon, B. Low Poinvatleyball Courts North Of Zuma Canyon, C. Mouth Of Zuma
Canyon, D. Parking Lot And Concession
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3 M

Figureb. Point Dume Beach Existing Condition Photos (Taken Oct 4th, 2022): A. Access Road
Connecting Zuma And Point Dume, B. Undermined Parking Lot With Concrete Cracks, C. Multi
Terrace Beach Profile, D. Steep Beach Profile

4.2 Existing& ProjeatdRisks

Natural beach erosion is an ongoing risk and challenge along Zuma and Point Dume causing a narrowing
shore and threatening adjacent infrastructure. The existing beach retreat rate according to beach profile
surveying by Coastal Frontiers is 3.6 feet per year along Zuma, and 1.9 feet per year along Pt. Dume
Beach (Coastal Frontiers Corporation, 2017). An average of the two beach retreat rates (2.7 feet per
year) may be able to represent an intermediate condition. According to beach profile surveys, the long-
term beach width changes from mean sea level to the rear boundary of the beach are mainly negative
along Zuma and Point Dume Beaches. Over the twenty-year period from 2002 to 2022, beach widths
narrowed by an average of 3.5 feet along Zuma and 40 feet along Point Dume Beach (Coastal Frontiers,
2017). Short-term seasonal changes can be more dramatic at 84 feet of retreat from Fall 2021 to Spring
of 2022 at Zuma, with a gain of 47 feet along Point Dume Beach. Although beaches are dynamic, it is
important to note that the trend is erosion landward. Landward retreat of the beach reduces the
recreational area of the beach, exposes infrastructure behind the beach to damage from seawater and
waves, and can reduce the ecological habitat area of the sandy beach.

Assuming similar wave conditions continue to be present at the site in the future as exist presently, with a
3.6 feet per year rate of beach retreat along Zuma Beach, the beach may lose up to 38,000 square feet of
area per year, or approximately 0.9 acres. Over time that loss could impact the capacity of the beach to

provide recreational benefits to the region. Loss of valuable, sandy beach habitat reduces the habitat area

11
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used by fish, fauna, and birds. Its current status is in decline and additional loss would cause further
detriment to regional ecology.?

Erosion also puts adjacent landward infrastructure at a higher vulnerability risk. At Zuma Beach, The
LACDBH erects winter sand dikes along the beach to protect buildings behind the beach. Figure 6 shows
aerial images of Zuma Beach in February 2022 showing a winter dike protecting a helipad, the lifeguard
headquarters building, and two restrooms and in September 2023 with a wider beach and without winter
dikes.

‘..' : s 1o ‘ ! -TQ' ..: A o '-- :‘ % ”
September 2023, Summg
0 7(”)0 800 1,200 FT X

Figure6. Winter Sand Dike Along Zuma Beach In February 2022 (Upper Image) And September 2023
(Lower Image)

Infrastructure along Point Dume Beach is also at risk. There is only one two-lane entrance road; the loss
of protective sandy beach has threatened the entrance road to this beach and the response has been to
install emergency rock shore protection along 1,600 of shoreline shown in Figure 7 below. Continued loss
of sand along this reach could further threaten the road and cut off access to Point Dume Beach if more
significant shoreline protection measures are not prioritized and implemented.

2 The Beach Ecology Coalition provides important information pertaining to the value of this habitat within
the region on this website address: https://www.beachecologycoalition.org/index.html.

12
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Point Dume Beach 2/2022

Emergency Shoreline Protection Along Entrance Road by

\ ’ 0 3 P L ,:
Google Earth & o

Figure7. Emergency Rock Shoreline ProtecfibRoint Dume Beach In Febru2dg?2

Climate change and sea level rise will further exacerbate the potential loss of sandy beach along Zuma
and Point Dume. As sea levels rise, beaches become narrower and retreat landward. Beaches that are
already retreating are particularly vulnerable to accelerated retreat rates and more rapid loss over time.
Both Zuma and Point Dume Beaches will experience more substantial problems associated with beach
retreat in the future without intervention. The United States Geological Survey (USGS) utilizes a computer
model called the Coastal Storm Modeling System (CoSMoS) to predict shoreline changes and potential
coastal flooding from sea level rise. It factors in existing beach conditions and processes and provides
graphic maps of changes during sea level rise from 0.25 to 2.0 meters (0.8 to 6.6 feet), with and without
coastal storm wave conditions of various magnitudes. Example maps of 2 meter sea level rise conditions
with an annual coastal storm is shown in Figure 8 for Zuma Beach and in Figure 9 for Point Dume Beach.
Figure 8 highlights how public landward infrastructure may be subject to flooding from sea level rise in the
absence of projects to increase resilience. If beach erosion accelerates in the future during sea level rise,
the risk to recreational space, infrastructure, and habitat are all further at risk. Figure 9 does not show the
same degree of flooding but shows the narrowing of the beach within a critical reach of the entrance
roadway.

13
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Figure8. Zuma Beach During 2 Met@$ FEET)f Sea Level Rise And An Annual Coastal Storm Wave Eveta$ivbs Source
U.S.G.S)
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Figure9. Point Dume Beach During 2 Meters (6.6 Feet) Of Sea Level Rise And An Annual Coastal Storm Wavedawsnt From C
(Source: U.S.G.S))
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4.3 Proposed Adaptation Strayeg

The proposed adaptation strategy consists of nourishing the beach along Zuma Beach to widen the entire
beach between the two headlands of Lechuza Point and Point Dume and adding dunes (living shorelines)
at both Zuma and Point Dume Beaches. A State Marine Protected Area exists at Point Dume Beach that
may limit the allowed activity, but sand placed along Zuma Beach outside of the restricted area will also
provide benefits to Point Dume Beach as they are connected. Sand placed at Zuma Beach will also
benefit the downdrift areas of L.A. County by natural sand transport because Zuma is located at the
updrift end of the littoral cell and can serve to nourish sand to beaches downdrift (or to the east), as seen
in Figure 10, further allowing the sand to move east and south to Santa Monica Bay.

Sd
Santa,Monica
Mountains
National
Recreation Area
Santa Monica
Mountains Malibu
R ranGcas National
Recreation Area Je—————— D
N\ Mahou Riviera

Net Sand Transport

N

A 0 0.75 1.5 3
e \iles

FigurelQ Sand Moving Downcod&sbom Tk Zuma Beach Arda Santa Monica Bay

Dunes are proposed at strategic locations where the beach is naturally wider than other areas as they
can provide a reservoir of sand under extreme storm/erosion conditions and nourish the downdrift
shoreline. The proposed project would maintain a sand beach backed by a restored dune system similar
to that which may have historically existed along this reach of coastline. Figure 11 details the proposed
locations for sand nourishment and living shoreline at both Zuma and Point Dume Beaches.
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Figurell Proposed Nourishmefar Zuma And Point Dume Beaches
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The sand source is assumed to be offshore within Santa Monica Bay where prior sand source
investigations done by Coastal Frontiers Corporation in 2012 identified high quality sand offshore of
Venice Beach, Playa Del Rey (off of Dockweiler Beach), and Manhattan Beach for the Broad Beach
Restoration Project. Sand placed within this reach would be held relatively stable between the physical
boundaries of Lechuza Point to the northwest and Point Dume to the southeast. This project aims to
increase the sediment supply to the northern beaches of L.A. County. Beach erosion along Zuma/Point
Dume Beach is a natural process as sand is moved along the coast under the forces of wave-driven
currents which has occurred for decades. An offshore submarine canyon exists just southeast of Point
Dume Beach. The canyon head is in water depths greater than 60 feet and therefore it traps only a limited
guantity of sand. It is not expected that a significant quantity of the newly added sand would be lost to the
canyon over time. While sand retention structures (breakwaters, terminal groin, reefs, etc.) may also be
beneficial, those alternatives were not explored due to permitting constraints associated with the existing
State Marine Reserve (SMR) at the east end of this reach near Point Dume. The SMR prohibits actions
such as construction of structures. Longer-term actions need to be evaluated to better protect and
preserve coastal resources in the long-term with the effects of sea level rise.

4.4 CommunityBenefits

This Coastal Resiliency Study focused on selecting three beaches with a broad service area which in turn
enhances the beach access for LA County residents. Because of their (1) location south of the Santa
Monica Mountains and the roads through the canyons (i.e. Topanga Canyon Blvd, Las Virgenes Rd,
Kanan Dume Rd, and Mulholland Hwy) connecting Malibu to the inland valleys, such as San Fernando
Valley, Simi Valley, and Thousand Oaks, and (2) parking options including street parking and paid
parking lots, Zuma and Point Dume Beach are strategic locations providing access to recreation and
open space along the coastline to underserved inland communities from, but not limited to, the San
Fernando Valley, Conejo Valley, Simi Valley, Granada Hill, Northridge, Canoga Park, and Reseda. Figure
12 illustrates the access roads from the inland areas to Zuma and Point Dume.
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Figurel2 Inland Access Road® ZumaAnd Point Dume Beach

By allocating resources to address erosion and future sea level rise at Zuma and Point Dume, LA County
ensures public recreational opportunities, protects coastal infrastructure, enhances sensitive sandy beach
habitat areas, and fosters local and regional economic benefits. A more resilient coastline not only allows
the beach to serve as respite to offset discomfort and health threats associated with changing climate
conditions, but it also has the potential reduce storm damage and their associated repair costs to public
infrastructure behind the beach. An economic comparison of benefits to costs was conducted by the firm
CETO for this project. It found that for every dollar spent on a project at this location, the economic return
was $3.7, meaning that the benefit to cost ratio is 3.7:1. The spending made by beachgoers is
approximately $62 per person for a day spent at the beach, and the attendance count was 1.9 million
people in 2021. Therefore, the economic value of Zuma Beach was $117.8 million for that year for
existing conditions. If the beach were widened by only 25 feet at a cost of $37 million, the economic
return for the project would be $136.9 million because of the added recreational beach area available
from the project.

4.5 Project Implementation

The order of magnitude construction cost estimate for Zuma/Point Dume Beach nourishment and dune
project is roughly $37,300,000. Attachment Al through A3 provide detailed construction estimates for
each concept, with Al pertaining to the Zuma/Point Dume Beach Project. Permits are required to
implement beach nourishment with each permitting agency listed below having a central focus that may
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constrain the project. Permitting a project is challenging but feasible. The permits required to nourish
Zuma Beach are:

1 U.S. Army Corps of Engineers (USACE) i Sections 10 and 404 permits. Issuance of these
permits requires the Corps to consult with NOAA NMFS and the USFWS where necessary for
Essential Fish Habitat (EFH) and ESA issues. In the event a threatened or endangered species is
present, an Incidental Take Statement will be required from the USFWS.

California Coastal Commission i Coastal Development Permit.

California State Lands Commission i Lease of State Lands for placement of sand below mean
high tide line, which will include the requirement to perform a mean high tide line survey prior to
placement.

1 Regional Water Quality Control Board i Section 401 Certification for typical nourishment.

1 Local Agencies i Potential permit required from the local agency. May include grading permit,
Coastal Development Permit, special use permit, and variances to applicable ordinances. The
County of Los Angeles and City of Malibu are the local agencies at Zuma Beach.

Separate permits may be required for the acquisition of the source material. For example, a grading
permit may be required for upland construction generating opportunistic beach fill or a USACE permit
may be required for dredging or excavation within the ocean, riverbed, lagoon, or embayment.

4.5.1Engineering Design

Attachment B1 shows the engineering concept designs for the proposed project with a typical type of
engineering concept plan view design of the beach fill and the engineering concept cross-section,
respectively. The engineering plan view shows the typical type of footprint in length, width, and slope.
Maximum beach width immediately after construction could potentially be between approximately 315
feet and 230 feet, however the conceptual width may never be achieved due to equilibration of the fill by
the ocean during construction.

The design cross-section shows the engineered beach profile for existing conditions and the new profile
after construction of the beach fill. While the existing slope is relatively flat, the constructed slope may be
steeper at 10H:1V initially and then reform into a more natural flatter slope as the ocean forces work on
the seaward edge. Engineering drawings are not provided for the dunes due to their naturalized
appearance and layout.

4.5.2Construction ApproackaWindows

Beach Nourishment

L.A. County will consider sources of sand that exist both onshore (upland) and offshore in the shallow

ocean for beach nourishment. Upland sources are typically limited in quantity and require transport via

truck hauling. This type of nourishment is the goal of LACDBH6 s Sand Compatibility and
Use Program, or SCOUP. SCOUP provides planning for beneficial re-use of sediment from upland

surplus deposits such as sediment detention basins, reservoirs, development projects, etc. The SCOUP

concept was developed for the State of California (Moffatt & Nichol, 2006) and specifically applied in both

Orange and San Diego Counties, and L.A. County is planning to implement the concept at this time.

However, as the project concepts presented herein consist of relatively large quantities of sand (e.g.,
500,000 cubic yards), sand sources for beach nourishment are assumed to be offshore at larger-scale
deposits. The work to dredge offshore and nourish onshore would be done using an ocean-going hopper
dredge. The hopper dredge is a self-propelled vessel/container that moves from the borrow site to the
placement site. It can hold between 2,500 and 5,000 cubic yards of sand, depending on its size. Figure
13 shows an example of a hopper dredge. The sand source is assumed to be off of Dockweiler Beach
where large quantities of sand were identified in a prior investigation (CFC 2012) as shown in Figure 14.
The vessel would then steam to the placement site and anchor offshore to pump sand from its hopper
through a discharge line to the beach. These dredging and offloading cycles would continue until the
desired quantity was placed on the beach.
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Figurel3 Hopper Dredge Pumping Sandod@ardiff Beach As Part Of San Diego Regional
Nourishment

Sand placed on the beach is placed within a diked-off containment area that allows the sand to settle out
of the slurry and the water to drain to sea. Bulldozers then move and shape the sand into the design
template consisting of a level beach berm at +12 feet above National American Vertical Datum of 1988
(NAVDS88) of a specified width, and a slope toward the water at between 1V:5H to 1V:10H.

The process requires approximately between one to two months to complete, assuming that the dredge
can produce approximately 10,000 to 20,000 cubic yards per day. The equipment typically works non-
stop for 24 hours per day and seven days per week. Work stops when the equipment is either damaged
or needs servicing.

The optimal time to conduct the work is during the relatively calm sea conditions of summer and fall
seasons. Winter and spring can present coastal storm wave conditions that could shut down work
temporarily. Benefits of doing the work in the spring season are that the sand can be available throughout
the high beach use season of summer for recreation. The disadvantage of doing the in the fall season is
that the sand can be eroded and dispersed from the target beach during the following winter thus
rendering the beach less nourished by the following summer.
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Figureld Dockweiler Offshore Sand Investigation Area And Target Dredge Area
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Environmental windows that can be restrictive to beach nourishment consist of the following:

1 Grunion spawning i From approximately March 1st to August 30™ (at the absolute latest,
sometimes August 1%%).

1 Recreational beach use i From Memorial Day to Labor Day, inclusive. The agencies discourage
and sometimes refrain from beach construction during summer season.

1 Bird breeding i Less of a concern at Zuma and Redondo, the bird breeding season is typically
February 15" through September 15". This may be more of an issue where existing dunes may
hold snowy plovers such as at Westward Beach and possibly Dockweiler Beach.

Working from September 15 to February 15% of any year is a relatively safe environmental window.
However, they are at odds with the best season to build beaches considering ocean conditions (avoiding
winter and spring) and nourishing beaches to be at their widest at the start of the summer high intensity
beach use season (Memorial Day).

Dune Restoration

Dune restoration and expansion can be accomplished using earthmoving equipment such as front-end
loaders and/or bulldozers to move sand into the dune template. The equipment would sculpt the dunes in
place as hummocks to mimic the natural dune mound feature.

Environmental windows that can be restrictive to beach dune construction are the same as those for
beach nourishment, with the exception of grunion spawning not being a constraint for dune construction.

Beach Renourishment

Sand along Zuma is anticipated to disperse and gradually move out from the project to beaches farther
west and east. As the sand disperses, Zuma Beach will retreat toward its existing beach width condition;
at some point, LACDBH may wish to renourish the beach to widen it again in the future. The frequency
and quantity of renourishment depends on the beach retreat rate (sand loss rate). The existing beach
retreat rate according to beach profile surveying by Coastal Frontiers is 3.6 feet per year along Zuma, and
1.9 feet per year along Point Dume (Coastal Frontiers Corporation, 2017). If both beaches are to be
nourished, then an average of the two beach retreat rates may be able to represent an intermediate
condition. The average beach retreat rate of both beaches is 2.7 feet per year.

Assuming similar wave conditions continue to be present at the site in the future as exist presently, then
the future sand loss rate can be assumed to be similar. Hence, the beach may lose up to 38,000 square
feet of area per year along the 14,000-foot-long reach from Trancas Creek to Point Dume. Using the

USACE Arule of thumbo that 1.5 cubic yards imf sand

southern California (Joseph Ryan, Personal Communication, 2012), the sand volume loss equals 57,260
cubic yards of sand per year (38,173 square feet X 1.5 cubic yards per square foot). The lifespan of the
500,000 cubic yard beach fill project would be 8.7 or 9 years (500,000 cubic yards / 57,260 cubic yards
per year lost). Therefore, renourishment of the beach may be required approximately every 8 to 10 years.
This is similar to the projection at nearby Broad Beach of the need to renourish 450,000 cubic yards of
beach fill every 10 years (Moffatt & Nichol, 2013).

Triggers for Renourishment

If sea levels were to rise according to the SLR projections in Table 1, then the beach will retreat landward
along with rising ocean levels. The amount of beach retreat would depend on the rate of SLR and the
slope of the beach. If the beach slopes at 1V:10H (Vertical:Horizontal), then 1 foot of sea level rise would
result in 10 feet of horizontal beach retreat. If the beach slope is flatter at 1V:20H then the horizontal
distance of retreat of the beach would be 20 feet for 1 foot of sea level rise. The existing slope at Zuma is
1V:30H, so under the near-term scenario for medium-high risk aversion the retreat of Zuma would be 78
feet (2.6 feet of SLR in 2050-2060 on a slope of 1V:30H), and under the mid-term timeframe the retreat
would be 132 feet (4.4 feet of SLR in 2050-2060 on a slope of 1:30). This assumes that the slope of the
beach in the future would be similar to the existing slope; This assumption may not apply if the sand
placed as nourishment is different in grain size than the sand on the beach currently.
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If the beach retreats in the future more rapidly than the current rate of retreat, then the beach
renourishment rate and quantity may need to increase to keep pace with SLR. For example, if SLR was
2.6 feet over the near-term in 2050-2060, then Zuma would lose sand at a rate of 2.7 feet per year
(existing) + 3.9 feet per year from SLR at 2050 (78 feet over 20 years on a 1:30 slope) for a total rate of
6.6 feet per year. The renourishment rate would need to be 500,000 cubic yards of sand every 3.6 years.
The calculation to arrive at that interval is:

1 6.6 feet of retreat x 14,000 linear feet of beach = 92,400 square feet of beach area reduction.

1 92,400 square feet of beach area x 1.5 cubic yards per square foot of beach = 138,600 cubic
yards of sand eroded each year.

1 500,000 cubic yards of sand placed divided by 138,600 cy lost per year = 3.6 years longevity of
the beach fill.

Therefore, in the future given certain SLR rates, beach nourishment may need to occur more often and/or
with larger quantities to keep pace with SLR to maintain resilience. It may prove beneficial to increase the
guantity and maintain a nourishment interval of every 8 to 10 years. Other projects in the region may be
occurring on a similar timescale that may offer LACDBH an opportunity to share some of the costs (e.g.,
Broad Beach Restoration Project).
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5. Dockweiler State Beach

Dockweiler State Beach is in the Santa Monica Bay, in the Playa del Rey neighborhood at the western
terminus of Imperial Highway as shown in Figure 15. It fronts 3.7 miles of ocean and 288 acres of beach.
Amenities include restrooms, showers, picnic facilities, fire rings, volleyball nets, a youth center, and hand
glider facilities. The Marvin Braude Bike Trail, also known as the beach public path, is readily accessible
and commonly used for walking, rollerblading, jogging, and bicycling. Groins at the north end of the beach
provide ideal fishing opportunities with shore fishing also being popular. Dockweiler Beach has over 1,200
available parking spaces and a Recreational Vehicle Park with 118 full hook-up spaces (LACDBH, 2021).
Dockweiler Beach receives an average of 1.1 million beach day visits per year.
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Figurels Dockweiler State Beach Location

Dockweiler is quite expansive with a surplus sand that blows onto landward amenities such as the Marvin
Braude Bike Trail and parking lots. This location experiences problems with loss of beach sand by
excessive wind-blown sand moving onto a public bicycle/pedestrian path and parking lot. Capturing sand
with sand dunes may reduce the sand quantity blown onto the public pathway and parking lot and provide
more buffer during sea level rise.

5.1 Existing Condition& Risks

Similar to Zuma Beach, the existing physical condition of Dockweiler Beach was assessed by calculating
the beach width, erosion rate, and berm elevation; results are shown in Table 6.
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Table6. Dockweiler Beach Existing Conditions
Avg Width Min Width Erosion Rate Berm Elevation

(ft) (ft) (fthr) (ft NAVD88)
Dockweiler 394 226 4.6 +11.4
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Figurel6e Dockweiler Beach Existing Condition-Pot (kEEth, 2022): A Wide Beach Berm
With Fire Pits, B Vegetated Dunes Used For Paragliding, C Sheet Pile Groin With Typical Downdrift
Accretion/Updrift Erosion Response,[BAAccess

Existing risks at the site consist mainly of wind-blown sand depositing on the public bike/pedestrian
pathway and in the parking lot behind the beach. Sand deposited in those places poses risks to those
using the public pathway and the parking lot. Traction on the pathway is compromised which poses a
safety risk for users. The maintenance effort to clear the sand accumulated in the parking lot requires
County resources and budget; unfortunately, sand clearing efforts in the parking lot have led to damage
to the perimeter fencing. Future risks will likely remain similar to existing risks, with potentially more sand
blowing onto the pathway and parking lot overtime. Sea level rise may not reach the back of this beach
nor the public pathway or parking lot. However, if sea level rise occupies more of the sandy beach area,
the creation of additional dunes to contain and store more sand will benefit the site by providing a
reservoir of sand for future release during storms. Dunes as a sand retention strategy should also reduce
the nuisance condition of wind-blown sand on the pathway and in the parking lot.

5.2 Proposed Adaptation Strategies
The concept alternative for this site includes installation of the following components:

1 A-relatively low barrier wall along the bicycle path western edge to block wind-blown sand from
moving directly onto the path and parking lot.
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1 Sand collection fencing on the beach and sand dune field west of the bike path to encourage
sand deposition at the dunes seaward of the bike/pedestrian path and parking lot, including
guidance on sand fence maintenance.

The two important considerations for the sand transport low barrier wall are that:

1 It needs to be short enough to allow a person of average adult height to be able to easily move
over it while carrying beach gear, and

1 The foundation needs to be narrow and shallow to occupy as small of a footprint as possible and
thus not impact existing dunes.

The sand collection fencing on the beach will result in improved public access, reduced ongoing
maintenance needs, and potential benefits to nearby dunes by reducing loss of sand onto parking areas.
The intent is to establish sand dune habitat west of the existing sand dune field at the site and trap sand
prior to it reaching the bicycle/pedestrian path. Additionally, the habitat at the dunes could be improved in
quality by removing non-native species that are present and seeding it with native species. A sample
sand collection fencing for the sand dunes is shown in Figure 17.
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Figurel?7. Sample Sand Collection Fencing (Niii 2023)

Figure 18 shows the concept at Dockweiler Beach; the project was designed to not extend farther south
to prevent a conflict with hang-gliders that use the rear portion of the beach as a take-off zone. Figure 19
shows an example of the low sand management barrier wall as taken from Zuma Beach.
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Figurel8 Proposed Dockweiler Beach Sand Management And Dune Expansion
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Figurel9 Examplé&and Management Low Barrier Waluma Beach
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5.1.Community Benefits

Similar to Zuma and Point Dume Beach, Dockweiler was selected because of its unique features, road
connections, and parking that combined provide access and a meaningful public space to inland
communities. With its proximity to the I-105 freeway corridor, Dockweiler provides beach access to
several underserved communities in LA County including Inglewood, Lennox, Hawthorne, and Westmont.
Figure 20 illustrates the access roads from the inland areas to Dockweiler.

Figure2Q Inland Access Roads To Dockweiler Beach

The proposed project will yield improvements to the public pathway and overall visitor experience. In
addition, ecological benefits will be realized by expanding the sand dune habitat area for sensitive
species. The dunes will grow, and the sand deposition on the pathway and parking lot will be reduced.
Larger dunes will also provide greater sand storage for release back to the beach during sea level rise if
storms erode the dunes during sea level rise.

5.2 Projectimplementation

The timeframe for implementation of the Dockweiler Beach project is near-term, within the next five years
if possible. Problems associated with sand movement onto the public pathway and the parking lot are
immediate and urgent. This strategy can be effective into the long-term between 2070 and 2100 because
sea level rise may not affect the site due to the wide beach (roughly 250 feet).

Dune restoration and expansion can be accomplished using sand fencing to collect sand blown by the
wind. Sand fencing can be installed by hand with shovels. Dunes already exist at the site and this project
is simply allowing them to expand toward the west, no mechanical construction is needed. Environmental
windows that can be restrictive to installing the sand fences may consist of the following:

1 Recreational beach use i From Memorial Day to Labor Day, inclusive. The agencies discourage
and sometimes refrain from beach construction during summer season.

91 Bird breeding i The bird breeding season is typically February 15 through September 15. This
may be more of an issue where existing dunes may hold snowy plovers at Dockweiler Beach.

Erection of the low sand blocking wall can occur nearly anytime of the year but should be limited to
outside of the summer beach season to minimize conflicts, and potentially outside of the bird breeding
season if snowy plovers are detected in the dunes or on the beach near the wall. The wall is likely to be
cast in place, made with colored concrete, and sculpted to present a naturalized and aesthetically
pleasing feature.

The width of the beach at Dockweiler Beach is approximately 250 feet from the seaward edge of existing
dunes to the wetted boundary at the ocean. This distance is sufficient to buffer the proposed additional
sand dune from sea level rise in the near- and mid-term timeframes. Therefore, the proposed project is

30



Coastal Resilience StudgyntyflLos Angeles Department of Beaches and Harbor

resilient and sustainable during the foreseeable future with SLR. No further adaptation measures appear
to be necessary at this time. For verification, the CoSMoS SLR model was consulted for future conditions.
The model shows that with SLR at approximately 4.4 feet at the mid-term future (2080) that conditions at
Dockweiler are dry at high tide. However, if a 20-year coastal storm is added to the scenario then the
dunes might experience minor wetting by the ocean. This is the condition that the dunes are intended to
block; thus, the dunes are consistent with their purpose and function. Figure 21 shows CoSMoS result for
4.4 feet of SLR both with and without a 20-year coastal storm.
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Figure2l CoSMoSSLRPr oj ecti on Of 4.4 Feet For Dockwei
Stormo Condition

Permits are required to implement sand dune habitat enhancement. Each permitting agency will have
central focus issue areas that will constrain a project. Permitting a project is feasible and is less
challenging than for the other projects because sand is not proposed to be placed within waters of the
U.S. The permits required to nourish Dockweiler Beach are:

91 California Coastal Commission i Coastal Development Permit.
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1 Local Agencies i Potential permit required from the local agency. May include grading permit,
Coastal Development Permit, special use permit, and variances to applicable ordinances. The
County of Los Angeles and City of Los Angeles are the local agencies at Dockweiler Beach.

The order of magnitude construction cost estimate for this sand management and dune project is roughly
$2,800,000. Attachment A2 provides the detailed construction estimate for the Dockweiler Beach Project.
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6. Redondo Beach

Redondo Beach is in the Santa Monica Bay, in the City of Redondo Beach. The entire beach is over a
mile and a half long and it runs south from the Redondo Beach Pier to Torrance Beach. However, the
project is focused on the short reach nearest the pier shown in Figure 22. There is a parking structure for
the pier along with street parking. Amenities include showers, restrooms, and volleyball nets. The beach
is great for swimming, surfing, and windsurfing and the horseshoe-shaped pier is good for fishing and has
many restaurants and shops (LACDBH, 2021).

Infrastructure just landward of the beach along South Redondo consists of the main access point, a
boardwalk, and parking lots. The main access point is a hub for people arriving and departing and it
provides access to mass transit with bus facilities. The entrance to the pier is adjacent to this access
point. The main access point and parking lots are located on higher ground on a low bluff east of the
beach and appear to be protected due to their elevation. However, a major storm drain outlet exists out
on the beach near the end of Sapphire Street that is vulnerable to damage by waves.
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[ sand Placement Area
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Figure22 Redondo Beach Location

Per the economic study by CETO in Attachment C, despite being significantly smaller than some of other
beaches in Santa Monica Bay, South Redondo Beach receives an average of 1.5 million beach day visits
per year according to official counts by LA Beaches and Harbors. Currently just under half of all beach
days are over capacity; high season days (June, July, and August) are over capacity on 64% of days,
which indicates that Redondo Beach is less seasonal than beaches such as Zuma Beach.
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6.1.Existing Condition& Risks

The existing physical condition of South Redondo Beach consists of the beach width, berm elevation, and
erosion rate. South Redondo Beach is experiencing narrowing of the beach just to the south of the pier.
As such, it is a vulnerable beach that may not be wide enough to provide protection to infrastructure
behind the beach, nor wide enough to meet the recreational beach use demand. See Table 7 and Figure
23 below showing the narrow width of this reach of beach.

Table7. Redondo Beach Existing Conditions

Avg Width (ft) Min Width (ft) Erosion Rate (ft/yr) B‘(*frtr&/'i/eggg’“

Redondo 157 85 Approximatels.8 +15.1
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Figure23 South Redondo Beach Existing Condition Ph{ﬁtﬂen Oct 5th, 2022): A. Overview
With Volleyball Courts, Lifeguard Tower, And Groin, B. Sand Moving EquipmentSBoi@ross
Structure, D. Groin With Typical Downdrift Accretion/Updrift Erosion Response
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Figure24 Redondo Beach ExistiBgach WidtiConditions

The pocket beach between the pier and Topaz groin does not appear to possess a constant high retreat
rate based on review of aerial images. It appears to have reached a more stable condition with a more
modest retreat rate given the existing site constraints of a groin downcoast, the pier and harbor entrance
upcoast, and canyon offshore and to the northwest. Generally, the beach has still narrowed over time
compared to the area south of Topaz Groin and retreated landward. This landward retreat of the beach
reduces the recreational area of the beach, exposes infrastructure behind the beach to damage from
seawater and waves, and can reduce the ecological habitat area of the sandy beach.

Sea level rise will further exacerbate the potential loss of sandy beach along South Redondo Beach. As
sea levels rise, beaches become narrower and retreat landward in response. Beaches that are already in
a retreated state or retreating are particularly vulnerable to accelerated retreat rates and more rapid loss
over time. South Redondo Beach will experience more substantial problems associated with beach
retreat in the future without intervention due to its relatively narrow footprint. Figure 25 shows 2-meter (6.6
feet) sea level rise conditions with an annual coastal storm which creates coastal flooding of infrastructure
in the future from sea level rise alone in the absence of coastal resilience projects. If beach erosion
accelerates in the future during sea level rise, then the risk to recreational space, the beach boardwalk,
and sandy beach habitat are all further at risk.
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6.2.Proposed Adaptation Strategies

The project includes 315,000 cy of beach sand nourishment to widen the beach and installation of an
eco-friendly sand retention device at the pier to hold the sand in place. The sand retention device being
considered is a pilot concrete sheetpile groin along the south edge of the pier that consists of materials
such as ECOncrete instead of traditional concrete to promote marine growth. This technology is being
incorporated more widely into projects in southern California (e.g., San Diego Bay by the Port of San
Diego) and elsewhere to bring green solutions to gray infrastructure. Concrete is often used in the marine
environment to provide structural solutions to erosion problems. One similar example within the region is
the concrete groin existing alongside Seal Beach Pier that retains sand at a pocket beach that has a
similar configuration to this site. This structure was the inspiration for the concept at South Redondo
Beach. Figure 26 shows the concept for South Redondo Beach.

The living shoreline area would be seeded dune habitat and bounded by a post and rope or cable barrier
to discourage trespassing, with informational signage for the public as an educational/interpretive
opportunity. Dunes provide a temporary site for additional sand storage to increase protection and
resilience to the site during severe coastal storms and during sea level rise. This dune system is
proposed as a demonstration project to inform the public and serve as an example of measures being
applied at other locations. It is positioned at the location shown to remain out of the primary footprint of
primary beach use areas to avoid being trampled and/or presenting a conflict to beach use. It is also
positioned at the rear of the beach and near the pier intentionally to have the advantage of maximum
protection from the new widened beach nearest to the proposed sand retention structure to minimize the
probability of incurring storm wave damage.

The presence of an offshore submarine canyon is a consideration taken into account in this concept
design. Submarine canyons present the potential for sand loss during certain conditions, such as
significant storm wave events. This canyon is relatively far enough offshore and positioned farther north
than this beach is located, and in deep enough water to be beyond the nearshore littoral zone of sand
movement specifically from this pocket beach. It could trap sand moving offshore during storms from this
beach if that sand traveled northward. Ther ef or e, in the engineer ds |
a significant constraint of capturing sand from this project except possibly under the most extreme storm
wave events. The probability of those events occurring is sufficiently remote to not necessarily limit this
alternative from being considered. If necessary, the proposed sand quantity could be modified based on
post-construction monitoring results to consider the effects of the submarine canyon.
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Figure26 South Redondo Beach Nourishment, Retention, And Dune Habitat Creation
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6.3.Community Benefits

Redondo Beach connects to the adjacent inland communities of Torrance and Carson via surface roads
such as Torrance Blvd and Sepulveda Blvd. This beach has particular attraction due to its location
adjacent to the pier and associated shops, restaurants, and entertainment. It is a multiple type of
entertainment venue for the public in one trip. Figure 27 illustrates the access roads from the inland areas
to Redondo Beach.

Figure27. Inland Access Roads To Redondo Beach

By allocating resources to address erosion and future sea level rise Redondo Beach, LA County ensures
public recreational opportunities, enhances sensitive sandy beach habitat areas, and fosters local and
regional economic benefits. A more resilient coastline not only allows the beach to serve as respite to
offset discomfort and health threats associated with changing climate conditions, but it also has the
potential reduce storm damage and their associated repair costs to public infrastructure behind the
beach. A Regional Economic Impact Assessment was conducted by the firm CETO for this project and
found that for every dollar spent on a project at this location, the economic return was $4.7, meaning that
the benefit to cost ratio is 4.7:1. The spending made by beach-goers is approximately $62 per person for
a day spent at the beach, and the attendance count was 1.5 million people in 2021. Therefore, the
economic value of Redondo Beach was $93 million for that year for existing conditions. If the beach were
widened by 170 feet at a cost of $27 million, then the economic return for the project would be roughly
$126 million because of the added recreational beach area available from the project.

6.4 Projecimplementation

This project consists of beach sand nourishment, installation of a sheet pile sand retention measure along
the base of the pier piles, and dune restoration. The timeframe for implementation of the Redondo Beach
project is near-term or within the next five to ten years if possible. The beach is presently vulnerable to
damage from winter storm wave conditions, and it could become more vulnerable as sea level rise
occurs. Sand nourishment can be re-applied over time (i.e., every 10 to 15 years, if needed) during
relatively modest amounts of sea level rise (approximately 1 to 2 feet, estimated to be between the years
2030 and 2050). Attachment B2 shows the engineering concept designs for the proposed project,
including a typical engineering concept plan view design of the beach fill and the engineering concept
cross-section. The engineering plan view shows the footprint dimensions of length, width, and slope.
Maximum beach width immediately after construction could potentially be between approximately 290
feet and 172 feet (assumed to be 170 feet for planning purposes), however the concept width may never
be achieved due to equilibration of the fill by the ocean during construction. The engineering cross-
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