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Coastal Hazards Analysis

EXECUTIVE SUMMARY

Extreme wave and tsunami reup and overtopping were analyzed for the ESGS
North and ESGS South sites being proposed for with the West Basin Desalination
Project. Hand calculati@are given as a lowest order estimate of totedter level at
both sites, followed up by more exact calculations using the Coastal Evolution Model
(CEM) software. Both hand calculations and CEM solutions are given for present sea
level and for two extreme scenarios (maximum and minimum) of futurdesss rise.
Accounting for the spatial complexity of shoaling and-apnon the eroded beach
profiles in front of the ESGS North and South sites produced the highest total water
levels (TWL) on the bike trail revetment slopes that front both sites f@redent and
future sea level scenarios. However, the crest elevation of the bike trail is sufficiently
high that only nmor overtopping of about 0.4 feet (ftp 1.4 t occurs, and only then,
during the most extreme future sea level rise scenario under@QRT design guidance.
The overtopping of the bike trail, however, is blocked by the sea wall at the ESGS North
site, whose crest elevation is &t = +28 ft to + 29 fiMean Lower Low WateMLLW,.
Similarly, the vegetated berm and slopshe ESGS Sousite prevent this small
amount of overtopping of the bike trail from reaching the desalination feesli
construction pad at +41 MLLW. Henceboth sites are protected against overtopping
and flooding by the percentextreme wave ewet, (ak.a.the 100year storm) even
when superimposed on the highest predicted sea level for the next 50 years.

Site vulnerabilities to extreme tsunami were found to be more problematic,
although the modeled tsunami scenario associated with a seisrdiced landglide on
the east side of San Clemente Island has never been recorded throughout the Holocene
to present. Tsunami runp and TWL inundation calculations using the CEM software
indicate that the bike trail will be overtopped by several feet of tsuneun-up at both
sites during both present and future sea levels. At the ESGS North site, the overtopping
will be blocked by the sea wall, but the oyawur flows will be free to flow around the
southern flank of the sea wall and cause flooding of the gaevhich the desalination
facility is proposed to be built, which is at elevation +23 ft MLLW. At the ESGS South site,
tsunami overtopping of the bike trail will run up on the vegetated slopes and berms that
border the facilities construction pad, reachipeak ruaup elevations of + 27.9 ft
MLLW.However the facilities construction pad is at + 41 ft MLLW, and hetheesite
elevation of the desalination facilities at the ESGS South site will be sufficiently high to
avoid flooding by tsunami ruap, evenfor the highest forecasted sea levels for 2065.

The West Basin Desalination Project proposes no structures that would influence
either sediment transport or wave shoaling, breakiagd runup processesrlherefore,
the project causes no impacts to the adgnt shoreline due to sea level rigg,wave
inducederosion fromwave diffraction and reflection from the major components of the
desalination project and associated structures.
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Figure 5.1: Littoral drift parametersat 220 locations between the Santa Monica Pier and
Redondo King Harbocalculated by the calibrated CEM and averaged over the
24-year period of record (1982004). Upper panel: longshore current (positive
toward the south, negative toward the north). Middle panel: Radiation stress
(positive toward the south, negative towatde north). Lower panel: gradient of
longshore radiation stress (positive values are depositional and negative values
are erosional).

Figure 5.2:  Dailysedment volume fluxdg/dt, calculated by the calibrated CEM from
Equation (1) and averaged over the-@dar period of record (1982004) for the
reach between the Chevron Groin and Redondo King Harbor in the southern end
of the Santa Monica Littoral Cell.

Figure 5.3:  Critical mass envelope at historic Chevron Groin survey range, El Segundo,
calculated by the calibrated CEM sediment budget based on theea@dperiod
of record CDIP monitored waves, Calleguas, Balona and Malibu Creek sediment
flux APPNEDIX, and beach disposal of dredge material from the Marina Del Rey
Dredging Project, (USACE, 1994 Measured beach profiles from Gadd et al., 2009.
Closure épth =-15 m MSL calculated from Equation (7). Critical mass volume =
2,941 n? per meter of shoreline calculated from Equation (13).

Figure 5.4: Thickness focritical mass envelope at historic Chevron Groin survey range, El
Segundogalculated by the calibrated CEM sediment budget based on the 24
year period of record CDIP monitored waves, Calleguas, Balona and Malibu Creek
sediment flux APPNEDRX and beachlisposal of dredge material from the
Marina Del Rey Dredging Project, (USACE, 1994 Measured beach profiles from
Gadd et al., 2009. Closure depthl® m MSL calculated from Equation (10).
Critical mass volume = 2,94F per meter of shoreline calculateddim Equation
(16).

Figure 6.1: Aerial Image showing beach width variations south of the Chevron Groin. Note
uniformly narrow beach in front of the bike ttaevetment at the ESGS North
and ESGS South sites.

Figure 6.2 Sea wall at the ESGS North Site, crest elevation = + 29 ft MLLW
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to + 23 ft MLLW

Figure 6.4: High resolution refraction/diffraction computation for a 2m high solitary tsunami
wave approaching ESGS North and South sites from 165 degrees true.

Figure 6.5: Tsunamilnducedthickness of critical mass envelope in the nearshore and inner
shelf region off the ESGS North and South sitglsulated by the calibrated CEM
sediment budget based 2m high solitary tsurmai wave approaching Chevron
Groin from 165 degrees tru€losure depth £53.7 m MSL; critical mass volume
= 8,663 M per meter of shoreline.
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Coastal Hazards Analysis of the West Basin Municipal Water District
Ocean Water Desalination Project

Prepared by:
Sott A. Jenkins, Ph. D.

1. Introduction

The West Basin Municipal Water District (District) proposes to build and operate
a seawater reverse osmosis (SWRO) desalination plant in the southern portion of Santa
az2yAOl . 1@ gKAOK ¢ 2 dzivaRer resdzlrdedTHe Wrépgsied 0 KS 5 A a i N
desalination facility site is located at the existinge83e NRG El Segundo Generating
Station (ESGS)wo potential scales for project buittlit at either site are possible:

A A20million gallors per day tngd) project disclarging 20.9 mgd of brine
at 68parts per trillion ppt) from the RO facilities of the desalination
plant and 0.1 mgd of West Basin recycled blowdown water at 35 ppt,
resulting in a total discharge rate of 21 mgd with 67.84 ppt salinity end of

pipe;

A A60 mgd project discharging 62.7 m@f brine at 68 ppt from the ®
facilities of the desalination plant and 0.3 mgd of West Basin recycled
blowdown water at 35 ppt, resulting in a total discharge rate of 63 mgd
with 67.84 ppt salinity end of pipe.

Presentlythese sites offerexisting infrastructure that includes a sea water
intake at: 11S 367,576 m-B,752,769 m N; and a seawater discharge &8 B67,720 m
E¢ 3,752,820 m NFigure 11).

On the ESGS propertyya project sitesare being considered:) theESGS North
site; 2) theESGS South sitéiguresl.2 and1.3 show proposed layouts for components
of the desalination facility ahe ESGS North sifer the 20mgd and 6@mgdscale
projects respectivelyTheESGS North site an approximate -&cre aredocated in the
middle of the ESGS property which was thevpas site for Units and4 thatwere
recently decommissioned (December 20IH)eESGS North site bounded on the east
by Vista Del Mar, on the west by the Marvin Braude Coastal Bike Trik south by
the ESGS South sji@nd on the north by newly commissioned Units 5, 6, and 7. Due to
its previous use for Units 3 and 4, virtually the entire site is a level pad at approximate
elevationZ = £3 ft MLLW Theimportant features with respectata coastal hazards
analysissite isthe presence of gea walimmediately landward from the bike trairhe
elevation of the crest of thisea walfranges from Z = +28 MILLW at the north end
rising slightly to Z =20 ft MLLWat the south end which isounded by a fence along the
boundary with the ESGS site. Other significant shoreline fortifications are the bike trail
itself which is perched atop a fijap revetment at elevation Z = +22 ft MLLW at the




Coastal Hazards Analysis Page2

north end of the sea wall and elevation Z = +28lifl. W at the south end of the sea
wall. The revetment fortifies a low bluff that boarders the back beach.

Figures 1.4 and 1.5 show proposed layouts for components of the desalination
facility at theESGS South siter the 20mgd and 6emgd scale projectsespectively.
This site is bounded on the east by an existing cutter oil tank which will remain in
operation, on the west by the Marvin Braude Coastal Bike Trail, on the souti"by 45
Street and on the north by the northern edge of an elevated level theed was the site
of the previous fuebil tanks. From this pad, which is at approximately elevation Z = +41
ft, a vegetated slope falls away toghvest to a berm at Z = + 25WL_LW. The berm
then slopes down to the existing bike trail bela#ose road kd is at Z = +23 MLLW.
CKAA af2LS ¢la NBOSyufte LXFYIGSR FyR fFyRaoOl L
for Units 5, 6, and 7. Also as part of that redevelopment prope&andscaped ben at
elevation Z = +25 fILLW was constructed at the soutbundary bordering on 45
Street.
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Figure1.1:  Nearfield bathymetrlc grld centered on the ESGS site for the West Basm
Municipal Water District's proposed sea water desalination project. Bathymetry
from NOS with survey corrections by Tenera (2007).

ElSegundo end of tunnel coordinates in UTM (m) are:
Intake tunnel: 115 367,576 mE - 3,752,769 mN
Discharge tunnel:115367,720m E - 3,752,820 m N
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Figure1.2:  Component layout for the 20-mgd scale West Basin Desalination Project at the ESGS North site.
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Figure1.3:  Component layout for the 60-mgd scale West Basin Desalination Project at the ESGS North site.











































































































































































































































