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1.0 - INTRODUCTION

BEACoN was formed by a j-oint powers authority on Jury L I198G to foster coordinarion an6.. coopeiatio; bt;Gli; 
"ii ;;iiu."agencies with -resPect to protectionl mainten"i,.E, and enhancementof beaches and coastrine_ _1r_ong lhe santa Barbara and venturacounties coasrline . (BEAcoN ,- _rggg.) . The rernu", ;F";i;J otBEAcoN include the cities of Carpinieria, oxniia, por€-n""""r",

santa Barbara, and san Buenaventirra as well as santa Barbara andventura counties. A number of ex-officio members alsoparticipale in BEACoN as non-voting parties. These membersincrude locar legislators, Federar -and state agencies, andprivate homeowner groups.

The organization was created as a result of the recognitionthat beach- erosion is a--regional phenomenon and individualefforts to d"ll with specifi- ;;;i-i;rs ofren affects neighboringcommunities. The.general goals-of BEACON were formulat"fi Uy-it"predecessor association, ihe South Coast negionaf Beach gi6sion
Control Group. rn a comprehensive assessment of beach erosionneeds and concerns, it eras recommended. that five g"ii"-U"fulfilled. . The goals are reproduced, below iro* the initialreport (SCRBECG, I98G) .

1. Develop, an understanding of the processescontrol-ling shoreline chaiges along the south
Qeast, and a means to predict future changes as afunction of incident wlve climate and sf,orerine
development.

2. Develop a regionally-coordinated progran to manageexisting sand resources in a manner which is uo€rreconomically and environmentally sound.

3. rdentify and develop regionally-coordinatedmitigation measures to prevent futuie aamaj--iocoastal resources.

4. Deverop viable methods to fund needed studies andeconomically feasibre mitigation measures on anongoing basis.

rn fulfillment of these goals, it is hoped by BEAC9N that aunified means of protecting and preserving b"""frl" within SantaBarbara and ventura counties can Le realiz5d lauacou, l9g6b):

-l
I
I
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1. 1 Studv Authorization
This report presents the results of a detailed study toformulate a comprehensive shorerine-sana ."""g"*""i plan for thesanta Barbara and ventura counties Jhoreline. specifically thestudy was commissioned to review the historical beich rosses andreconmend an action strategy to dear with futuie-proJections oferosion. Th: study was -iuthorized bt 

- 
inJ--isACON Board ofDirect,ors on Septernber 3 | 199?.

t-il
{..:

;

v

1.2 Studv Objectives

- The objectives of this 
- 
study are to fulfirl the goarsforth in the Srare granr applicatior,- which f6a;o -th"';;;J

These objectives are reprodiried berow (BEAcoN, rsesll i E--J

1. Determine the economic benefit and technicalfeasibility of nourishing beaches from offshoresand deposits.

set
ect.

2

3

Identify and
resources.

Evaluate
Barbara,

Formulate
policies

Establish
program.

prioritize existing sand nourishment

- sand blpassing operations at SantaVentura and Channel tsland.s Harbors.

- optimum sand management techniques andfor the control of coastal beach 
"'.oiiorr.

an ongoing coastal sand monitoring

with these specific objectives endorsed by the Board ofDirectors, it. was hopgd that a-rong-term goar of increasing beachwidth over the coaslrine courd b5 realiied. ruiitrermore it wasexplicitly stated that in so doing, a decrease in-haruor shoalingmight be obtained, damages to coastal pi"p"rty arr" to winterstorms decreased or eliminated, and the nled 'fo= aaaiiionirseawarl consrruction reduced...iastry, it was rropea th;i-ihi""gnBEAcoN, Iocal Programs and -policies 
'ior the cbntror of beacherosion could be implemented.

rn response to these goars and objectives, this study wasauthorized to form the foundition for und6r"t.ttaing of the past,,present and future erosion within the study "t""-[6gether with aninventory of avairable sand resourc"". tirese data were to formthe basis for the development of a comprehensive iana managementplan identifying specific- beach erosion control strategies andtheir technicar, economic and environmental feasibirities. Based.

4

5.

-2-



r-l

upon the outc
Directors that
could serve as
plan.

The
the study

The reader is referredfor enumeration of theseparately bound vol_ume.

following
findings:

o Shoreline Description
o Sediment Budget
o Sand Management Strategieso Plan Development
o PLan Evaluation
o Plan Implementation
o Conclusions and Recommendations

report outline was adopted for presentation of

ome of 
- lttq plan it was intended by the Board ofa small demonstration project re iientified whicha springboard for irnpiernent,ation 

"i--irr.-l;;iI;

1.3 Report Oroanizat,ion

This report is divided int,o severar chapters which d.iscussthe different technical elements -ir,.t were add.ressed in thereconmended forrnulation. A separately bou"a a"."*ent containsseveral appendices which - {ay ba consirlted f;; more detairedtechnical information and d.ata. ghe main report volume has beenorganized to summarize 
. thg generar 

"ioi"rirr" condition,
;i$t3?t"tl|r"iolution strategi"",'-""a a"n"r"p*""i of a "p".iii;

to the Table of Contents of this reportdifferent appendices contained in'ihe
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Rincon parkway segment between carpinteria and the city
313ventura. (venrura) serves as th6 rnai; ar;;po"I.tio'between the two metroporitan regions. petroie'ur pro_surfing, and crustered iesidenti"i aerreropm""[-="*in asipal rand uses 3rong_ this strip. rt" 

"ho="-"Egr."rrt isized by thin pocker *beach .r"i" ui"r"a -uy--i"i.rro*
3rrace, with the coast range mountai"" 

""ti"; ;; theb..gk d:op. The pressures _of 
-transfortation 

needs andabre location hai resulted in .orrhiiiorrs of narrow or
=nt setback distances. This close proximi-y ofs and infrastructure to the wat""i" "dG-;p";;; thent to periodic srora darnages. For tfi" -ffi;I;arr,
lrong the Rincon parlcruay are eLther sparse or non-

Tentura__county coastline opens into a broad alluviar:ween ventura and point Mugu. The shoreri"; ;;iains:he widest sandy beaches wifhin the study ,"gi";, andLt is publicly owned and availabre for recreation. Therore areas support a variety of land uses includingt-, residential, petroleum -|roduction, recreation, andThe ventura and santa cllra Rivers enpty into thisrd are responsible for delivering muctr oi trr" "i"d tosegrment. Three harbors l0cated between ventura andreme' play irnportant roles in regr-ulating trre iiitoral
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loqic Setting

eologic setting of the southern california shoreline isplex tectonics whose structure incrud.es plate cotiisiony continent,al over-riding of a spreadin-g cent"il-- trr"alifornia shorerine has- been de'scribed as a corlision
?nr 19.83 ) wherein the pacif ic ocean prate subd.ucts onith the North American plgte. rrbrn a geologic-tirnee'_the process manifests itielf in the foim oi-rr.rro*herves cut by submarine canyolrs, uprift.a uy-colstarand coastal eiosion (rnman, Lggg):

nning Implication

mmary, it is concluded that the study area rnay beCivided into. two segmenfs east and west of the Venturahe basis of their diverse physicar characteristics. rtforlows rhar shorerine priniring strai-gies rniy-wirrantactions in each one. rn chapt5r 3, it wilr be shown
: planning segments may be- further subdivid.ed on thehysical and developmental characteristics.
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2.2 Historic I Persoective

rn order to obtain proper franne of reference for theexisting shoreline condition oi these two seg:ments, it is useiufto review the historical shoreline character.Istics. wittrin ifre
BEACON_ gtudy area, this was accomplished with the aid of veiiicafand oblique aeriar photojraphy-aaling-to the 1920,s. appendix Gcontains 

- 
a portion of the referencea photography data. " een"ratobsenrations related to beach width and deiel6piettt trend,s weremade which led, to several interesting insight-s. The folfowingsYnopsis of the shoreline summarizes sorne of the more pertinentfindings noted.

2.2.1 Ellwood to Santa Barbara Harbor

The section of coastline from Ellwood to the Santa BarbaraHarbor has changed littte over the past 50 years. Numerous oiLwells formally occupied the beaches west of Isla Vista, irra-i'the late 1920's very little development existed west of SantaBarbara Harbor. Figure 2-2 shows- the beach near Ellwood i" it
l3?k"9_l!_f,lur ri:ne, and ir can be seen from the phot"frufr,-in.t
E,ne snorelrne was not very different from today,s appelrance.
Beaches were relatively narrow and the coastal bluffs erere nodoubt- expobed !g episodic erosion when winter storm wavesattacked the bluff toe. with the exception of the former oil andg3s development, very little shoreline activity has o".orilaalong this reach.

2.2.2 Santa Barbara to Carpinteria

This coastline segment has been dominated by theconstruction of the Santa Barbara Harbor facility. The irarborwas first constructed between L927 and L928 with ilacement oi adetached of f shore brealcr,sater to _provide a protecled navigationfacility. Prior to completion of- the breikwaters, hist5ricalphotographs suggest that the City's beaches were narrow or non-existent. The impact of tha offshore structure becameimmediately apParent as large accumulations of sand werecollecting inside the harbor, necessitating connection of theoffshore breakwater to Point Castillo to prevent shoaling. theadditionaL work was completed by 1930.

As a consequence the harbor became a complete littoralbarrier with sand being trapped at a rate of atout g00 cubicyards per day (o'Brien, 1935). This transrates -,-o an annualaccumulation of about 300r000 cubic yards. The beaches downcoastof the harbor began to suffer seri6us erosional effects. Anerosion wave ProPagated downcoast and was felt as far as southcarpinteria_(Herron, lgg6). By 1934 a series of groins had beeninstalled from East Beach to Miramar in an efiort to stop the

-7-
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Ellwood, 1929
Photograph courtesy ucLA Department of Geography spence colrection.
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recession. Figure 2-3 shows the shoreline east of East Beachprior to the onset of regular sand blpassing that was authorizedin L935 by the Corps of Engineers. The stone revetment that canbe seen in the photograph was constructed by the city of santa
!11!ara !9__p.otect Cabrillo Boulevard from erosion damage. From
L935 to L952, the corps of Engineers dredged the hirbor anddeposited about 5.4 million cubic yards of-sand on East Beach.
As a result, Santa Barbara's beach was widened to its approximatepresent day condition, but the beaches downcoast, Wfricfr hrere
denuded as a result, of the harbor construction, never recoveredto their former condition (Herron, 1986). However, a review ofhistorical data suggests that these areas were never very wid.eoriginally.

I
I

I Summerland Beach was also
Historical photographs indicate
populated with nearshore oil
shallow petroleum deposits.

relatively narrow as of 1930.
that the area was formerly

derricks and piers to extract

Padaro Lane _and- Carpinteria beach areas were relatively thinribbons of sandy beach as evidenced by early photograpiry. Aseries of winter storms in the 1930's and t940's ciused-exieirsive
damage to .the beach cottages west of El Estero and significantly
reduced ai'reratively wide beach at sandyland laiirard .ni
Jenkins , L982.'t

2.2.3 The on Parkwav

The Rincon Parkway, which extends from Rincon point to theventura River mouth, has always been an area of thin beaches
backed by high coastal bluffs. photography dating back to thelate 1800's shows evidence of cobble beaches-and a narrow sandycoastline. This section has also experienced the most alteratioirby man. Through a combination of southern Pacific right-of-way
improvements followed -by Caltrans construction, the piesent dajrrail and highway corridors srere developed. Evideirce of thanarrow beach morpholog'y may be inferred by the historical notethat the early stage coach route established at about 1850 waspassible only -during ]ow tide (Ventura County Historical tluseum,1988). Thg-railroad right-of-way was constructea in 1889, and iiwasn't until 1914 that the first series of highway construction
encroachments took place. The _ sequence of -u.s. Highway 101widening since that time has - been significant. - rtajor
improvements were noted in the 1920's, L940,s, earry 1960,s 6ndmost recently in 1971 when the present righl-of-way wasfinalized.

l
I

J

i
I

i

i
I

)

I

J

I

IJ

The most recent construction involved moving the highwayabout 500 feet seaward between Punta Gorda and Seaciirtr ds in"tririn Figure 2-4. As a result of this firl, a significant porii""of the active rittorar transport area was buried] After
-9-
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SanEa Barbara East Beach, f936.
Photograph courtesy ucLA Department of Geography Spence collection.
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Hlghway 101 Encroachment at Seacliff,
Photographs courresy of CALTRAI{S.

1970 and 1971
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completion of this project, the beach immediately in front of thefill showed accretion while the adjacent down-coast segments toFaria became erosional (Cramer and niuly, L9?9).

As a result of the need to protect the highway and railroadinfrastructure, almost the entire stretch of s6or"iin" afong-iheRincon Par)<way \das fortif ied with seawalls and revetments. Thesmall private- communities which o."opy this reach have alsoresorted to -similar practices to proLect their dwerrings i;;;winter storm damage. Aeriar photogrlphs of solimar and Fariaindicate that residentiat structures were already close to thewater's edge as early as the 1940,s.

Near Emma-ryggd county park, the shorerine was originarryfortified in 1.931 to -protect the old coast highway route (u.s:
1*y, 1967). The originar seawall was repraced- in-1966 uy tlestate and the beaches fronting the park have never -been
especially abundant.

!:-

2.2.4 Ventura Ri to Muqu Lagoon

From the ventura River mouth to point Mugu, the area may becharacterized as a wide sandy arl-uvial frain. Based irponphotographic evidence, privale deveropirent and harLorconst,ruction has played a large role in the historical shorelineevolution in this area.

9y the late -L929'", ventura's pierpont Bay area wasparcelled into a shorefront subdivision. uirly photographs showthe cLose proxirnity of the new subdivision- -and ifte- road.way
{shoreline Drive) to the shorerine, and by 1936, timber g."i"'"had been praced to arrest erosiol-{arnager ds shown in rigrlre 2-5. Winter storms in L937 and 1939 c5mpleted t,he destruction ofshoreLine Drive (ventura-star press, 1939). Beaches within thebay were reported to be eroding in the t9s0's (Henonr19g6), andin responser a series of ? groins were constructed between 1961and L967 to stabirize the area (u.s. Army, 1929). The groinshave been effective in reducing erosion wiinin thj-s section ofshoreline, and the beaches have been widened as a result of thegroin fierd construction and about gg2r000 cubic yards of sandfiII placed between them

ventura Harbor was completed in L964. since that time theharbor has required annual -dredging to maintain ad.equate waterdepth within its entrance channei. During aredgiig, 
"""a-i"blpassed around the harbor and discharged on u6Grath-st.t" Beach.On occasion, sand has been deposited 5n_South Beach, immed.iai"fydowncoast of the harbor, and along the rower eierfont Bay groinfield north of the facility.

-L2-
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Pierpont Bay, 1929 and 1936.
Photographs courtesy of UCLA Department of Geography Spence Colleccion.
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Between what is now McGrath State Beach and port Hueneme,the beaches have always been wide and abundant. periodic flood.discharges from the once unregulated Santa Clara River provid.ed aconstant lupply of sediment to nourish the beach. bver time,however, development has caused a _gradual encroachment upon theshoreline. Figuqe 2-6 shows the development which appeired inthe late L920's due to the attracliveness of t-ne beachenvironment. Because of the close proximity of the houses to thewqtgf's edge, this area reportedly-experieirced several i""t"".""of flood damage-during the severe winter storm of 1939 tveni"ii:Slet Press' 1939)._ These dgvelopment practices have periisted tothis dav at oxnard Shores which saw tne emergence of new coastalproperty seaward of Mandalay Road in 19G4

Channel rslands Harbor was completed in 1960. The innerharbor was excavated to its present dly configuration ana inematerial deposited east of Port Hueneme to correct a severeerosion condition caused by the construction of port HuenemeHarbor. Port Hueneme was built in 1940 to serve military """a".The harbor was placed at the head of the Hueneme submarinS canyonand as a result I a complete Littoral barrier was created.
Hueneme Beach began to erode rapidry, and beaches from ormondBeach to Laguna Point receded It wasn't until the Channelrslands fiII renourishment and a subsequent program of regutaisand blpassing began that Hueneme geach ias- restored anddowncoast areas improved.

The Point Mugu Naval F?"" property has had to respond tonearly continuaL erosion problems-over tle years. As a result ofthe Port Hueneme Harbor construction, exposure to st,onns, andbypassing practice, the Navy has undeltaken construction ofextensive shore defence works. Three groins were built in Lg67to protect anmunj-tion bunkers west of ing_Tulrvray 1u-rron, 19gG).rn addition, a revetment has been established' dast oi l,agon.Point to protect shorefront structures. This revetment hasrequired continual maintenance in response to storm attack and achronic erosion problem east of Laguni point.

2.2 ^5 Historical torms

The shorerine within the santa Barbara channer hasexperienced a series of storms over the years. These events haveimpacted coastal. property and beaches deiendirrg ofon the ""rr"iityof th9 storm, the direction of wave - approich- and. t,he localshoreline orientation. Based upon a reviei-of data summaries andhistorical information, severaj. events stand, out -;;;;;;bt;.
Strange compiled synopsis of coastal sto:rn events since 1900(u._s. Army' 1988a). His data indicates,that the Santa Barbaraand ventura counties coastal area have experienced p-rod.ic d61n6!;due to storm wave attack, dating back at ieast to igos. From areview of newspaper archives and historical collections, coastal

-14-
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Oxnard Shores to Fort Hueneme, Lgzg.
Photograph courtesy UCLA Department of Geograpb
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damage has been especially pronounced since the Lg30,s. winterstorms of L937 and L939 caused. widespread. erosion aamage-inventura and Holllnoood Beaches. shorel-ine Drive along tG6";t-e3y was-destroyed-by the L939 winter storm, and it was also notedthat Rincon - geach disappeared and soiimii -u"f.r, to build"barricades" for storm prolection purposes. Two storms in 1940destroyed homes in sandyland - anh caused .ir""a--.a"rn"g"--iiCarpirlteria.

A series of storms in 1960, Lg63t 1965, Lg6gt and 19zlcaused local beach erosion and coastal property damage from SantaBarbara to oxnard Shores. As a result of the l9i0 "r""t"-l'i"City of oxnard placed a stone reveLrnent to protect a portiol ofMandalay.Drive. The destructive sequence oi the recent winterstorms in 1978 and 1983 caused -significant coastal fl;afi;damage throughout the two county area. The most recent, storm ofrecord was the -JanyarY L988 slorm which eroded beach berms andcaused rocalized flood damage in both counties. Table 2_rsummarizes the storm wave characteristics in the central SantaBarbara Channel associated with the more recent westerly event;. -

rn summary, winter storms have caused significant damagesince the 1930's and beyond. coastal aa*ifr"- c.n also beattributed to development growE,h. For_ exampre, the pierporisubdivision suffered erosion- damage almost -immediatery 
"ii;;development. Those areas with r5w rying ";;et- beaches andstructures close to the shoreline appear-to havi suffered themost damage over the years.

t!

2.3 Present e tions
rh9 

_ 
present shorerine condition and character may beinferred by reviewing the variation of the beacn pi"tir" over thestudy region. A series of profiles were established and measuredin the fatr of 1987 and the winrer of 1?g8."s-piri-ot rhis-;ilJyto determine the present beach characteristics. For a detaileddescription of the_survey, the reader is referred-i" appendix D.The coastline was also inventoried from aerial photography flownin 1986' These data were used to document the'present baselinecondition, and served as the principal refereirce source withregards to historical- comparisoni. rhl beaches *itnitr the BEACoNarea of interest may be described in terms of their existing-u;;width, back beach characteristics, and land use. Fig"ures 2-7 and2-8 ilrustrate t!" generar physicar a;;"e;- 

-*hi;i. 
exist frornErrwood ro Mugu Beach. The iaiiation in beach ,iatn ;a-;pr;;Jerevation can be seen from -these figures. rnspection of thefigures indicate the general location! of cliffed backbeach areaswest of Carpinteria and the -pred.ominate tr.rro*- sandy beachconditions west of the Ventura Riler.

-15-
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Table 2-L
Westerly Storm Wave Occurrence, 195g_19ggCentral Santa Barbara Channel

IL (ft) r (sec) Deepwater
Direction (o

1

I Date

04/04/s8
02/LA/63
02/06/69
L2/05/69
L2/L4/69
L2/18/69
02/21/77
0L/ rs /7 8
t2 / 3r/7 9
0L/28/8r
L2/ L7 /82
L2/27 /82
02/L0/83
02/13/83
03/02/83
L2/03/8s
0L/ 23 / 86
02/ 0L/85
03/ LL/86
a3/$/86
0L/ 17 / 88

Duration
) Maxirnum

IL (hrs)

'' !

j

18.3
L7 .7
L2 .8
L5.2
L2 .5
15 .3
15.3
13. 9
l.3.2
11.9
L3.4
15. 8
14.5
L2.8
14.0
17.0
13.0
17 .9
15. 1
13.5
r.9. r.

18
15
15
2L
L7
18
18
I7
19
18
18
20
22
L7
19
L7
20
19
L7
15
15

28s
270
275
275
285
280
280
280
275
280
270
275
280
270
270
270
280
275
280
285
270

4
5
6
6
2
6
6
5
2
5
6

2

1

1

T2
6
5

L2
6
6
6

T2
6
6

I
I

J

I

j

I
t

Hindcast station is 34.20N, 11g.go w

Reference: Kent, 19BB

I
l

I

J

_j
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NOTE: Berm Width Delinect es Hori:ontal Distance Between
Approximat€ Location of MSL Elevation and
Landward Extent of Sandy Beach or Toe of Dune
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Location Number

LOCATION REFERENCE

1 Ehrood 10 Carphteria 19 McGrattr State Beach
2 lela Vbta 11 Lr Conchtte 2O Oxnard Shores
3 Arroyo Burro 12 Hobson 21 Holywood Beach
4 Leedbetter Beach 13 Faria 22 Stver Srend
5 East Beach .t4 Solnar 20 Hueneme Beach
E Bittmore 15 Emme Vyood 24 Ormond Beach
7 Miamar 18 Surfer'g Point 25 pL Mqm
I Sunmerbnd 17 San Buenavcntrra Stste Beach
I Paclaro Lan€ 18 Marha park

REFERENCE: BEACON BEACH pROFtLE
SURVEY,APR 88; AERIAL
PHOTO GRA PH Y,STATE O F
CALIFORNIA,MAR 87
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Location Number

LOCATION REFERENCE

1 Ehrood l0 Carphterla lg McGrath State Beach
2 lsb Vbta 11 La Conchita 2O Oxnard Shores
3 Arroyo Buno 12 Hobson 21 Holywmd
4 Leadbetier Beach t3 Faria 22 Slver Strsnd
5 East Beach 14 Sotnar 23 Hueneme Beach
E Elinrore 15 Emma Wood 24 Ornmd Baach
7 Miamar lE Surfer's Point 25 pt Mr.rgu
8 Surmerbnd t7 San Bucnavcntura State Beach
0 Pactaro [-ane t8 ]rlarha part

5 20 25

EXISTING BACKBEACH
ELEVATION OVER STUDY AREA

REFERENCE: BEACON PROFILE SURVEY,

ocT 1987 & APR 1988

Cliff Area

re

| ----_-l
Shoreline Revetmsntlt
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The beaches undergo seasonal profile changes in response tothe t'emporal wave clirnite. The -shoreritt" *iii retreat in thewinter months as the more int,ense storm waves remove sand fromthe beach and deposit it in offsnoi" t."". This process mav beseen--in Figure 2-9 which surnmarizes rhe horizoniar-ai;;;.I*tn".the Mean Lower Low water (yMy coniour moved, between the 
"o..r"y"of October Lgg7 and Aprif'1999:

The present day beach condition may be summarized by thefollowing narrative. rn generar, the narrow santa Barbara c6untybeaches are more vulneraSle to'episodic 
"""""""r reductions inbeach width which_expose the uactieicrr brufii- io winter sto:mwave attack' Local sandy beach areas at Goleta state aea-h,Sant,a Barbara's west and East Beach, .rra the- -s""ayr""al

carpinteria area exhibit wider beach berms. However, with theexception of santa Barbara, these areas are either 191.7 itirg-o"show seasonal changes that stilr leave develof"J--i"nas wulnerabrebehind them.

The Rincon Parlcrray is almost, ent,irely fortif ied withrevetments and seawarrs. As such, sandy nealn areas are sparseand- very nafiow. Coastal communities situated ieaward of the
ligS::" "r" periodicarry damased by winter storm swell and high

The oxnard prain region from ventura to point Mugu enjoys aseemingly wide beach condition. However on closer inspection,several areas. remain exposed to winter storm aarnage. ventura,sPierpont Bay has seen increased erosion stress aroig the southernend' oxnard shores development is encroaching seaward, an4 lowlying areas along Mandalay-Drive require periodic flood and sandmigration cleanup. Hol_lyrood g"j.l., 'sirlr"i strand, HuenemeBeach, and ormond Beach all-enjoy relativery wi-e ieaches at thistime ' Portions of the Navar pioierty withii, trt" conf ines of t,hePacific Missire Test centei lt p6int Mugu remain deficient inbeach width and require flood prote-iior,.

F

\:.

-20-



lI
J

1

'l
I
I

-J

I

l
I

l

I

J

J

J

.J

J

J

220

200

180

160

140

120

100

80

80

40

20

o
o
l!
.E
o
EDc
TE

o
c
.9
6
o
o
J
o
.g

=

=

0

10 15

Location Number
LOCATION REFERENCE

'l Ellwood 10 carphieria 19 McGrath state Beach
2 lsla Vista 11 La Conchita 20 Oxnard Shores
3 Arroyo Burro 12 Hobson 21 Holywooct Beach
4 Leadbetter Eeach 13 Faria 22 Slver Strand
5 East Besch 14 Solimar 23 Hueneme Beach
6 Biltmore 15 Emme Wood 24 Ormond Boach
7 Miramar 16 Surfer's Point 25 pL Mugu

I Summerland 17 San Bueneventura State Beach
9 Padaro Lane 18 Marha Park

5 20 25

REFERENCE: BEACON BEACH PROFTLE
SURVEY, OCT 1 987&APR 1 988

VARIATION OF MLLW LINE
OCTOBER 1987 TO APRIL 1988
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3-0 EOAST SED T

rn order to prepare a comprehensive sand. management pran, itis. necesPary- to detennine the -iTi"iG; patterns of sand movenentwithin the shorerine region of intereit. rn generar the beach isa dynamic sedirnent enviionment, as tne-sand grii""-ir" 
"orrtinuallyput in motion by wave and, current forces. -The littorar materialmoves as an aggregate in two basic directionar p;aa;;;;,parallel to the shoieline or alongshor" an4 normal to the beachor cross shore. over time, - and a"p""Ei"g upon thecharacteristics of the wave environments, sand wilt exhibit a nettransport behavior with respect to both_ components. usuarly, thesediment will exhibit a n9t _alongsh"r"-iru""p""t directionarpreference. Depending upon.th? frequ5ncy and. sevlrity oi-."""ir"rstorms and the characteristics o-t t-ne offshoie profile, thesediment may also exhibit a net directional cross- shore rate oftransport,.

understanding the volumetric and directional patterns ofsedi:nent movement within a shorerine 
"""lio' and theinterrelationships between adjoining bea-h-l"gr,r;;;" is rr"."""iryin identifying rerevant processes, estrnitinf erosion oraccretion areas for delign treatment, and- sinjring-- 

""tsignificant Processes that rnifrrt need special---.tt"r,tion. Thisknowledge is gained best from freparation of a sec.irnent budget.
A sediment lgdget is a sand, transport volume balance whichattempts to quantify the movement, ero-sion, and deposition-otmaterial wirhin a section of coastline (u.s. Army, ise+1. rheanalysis is simply a tabulation of sedirneni 

"o"r"""1 
- 

1oss6s, irramovement within a section of shoreline. The reiults are trrenused to assess shoreline effects on the basis -irr"i .rr""g""--i"beach width are the direct result of variation in the balance ofsand sources, rosses, or movement. The_ uuajet attempts tobarance sand gains against losses and thus allows"io. projectionsof future shorerine conditions to be made based, upon the netresults.

Sources of sediment which can add to the budget includerivers and streans, cliff and shore erosion, net onshore sediment,transport, and artificiar nourishment by *.r. sinks orsubtractions of sand from a control volume 
".i. incruae backshorestorage by sand dunes, of f shore losses, 

""U*arine "ilt;"interception, wind blown .rosses, capture bi harbors or othercoastar structures, and nechanicai ,"*o.,rir tt man throughdredging and mining.
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Because.of- the comprexity of the process and the number ofphysical variables involired,, a' ""a.ir""t budget is more accuratewhere known -P9]tTa"ty condit,ions 
"i r"""urements of sand frux areavailable' within the BEAcoN gt"$i ii"., the hisiorical dredgingrecords from the existing harb6r -riciiiii""- 

irovide such ameasure.

A comprehensive review and analysis of the sedirnent budqetfrom Ellwood to Point Mugu. wa-s prepaied ui p""I-o;=;ti;"!.ixiti"order to provide the basic technicai founda;i;; io" 
"""onmend,ingq?nd managem.lt 

, strateg_y. - -Appendix A provides a more detaileddiscussion of rhe rnetirodol"il, ane tiirainF-- 
"t the budgetanalysis' The sarient pointi-from- trt" ""uiy"i",.t" summarized,below.

-1

j

.Preparation of a sedimentprocedural steps listed below:
budget followed the general

Establish littoral
the study shoreline;

cell and subcell bound,aries within

2' Quantify the alongshore transport boundarT conditionswhere known from historicar trairoi a="Jging'r"";rd"r-
3'' Estimate the relevant sand source and sink quantitieswithin the subcells;
4 ' Estimate the shorerine erosion rates in tenns of netsand gain or loss;
5 ' sYnthesize rtems 2, 3 and, 4 to conclude the estimated.sand transport rates alongshore.

Each item is expanded in the forlowing sections.

1

1

d-t

I
I

-i

i

J

J

The first step in- preparing a sed,iment budget is todetermine the extent of - tha srroierine that shourd be stud.ied,.This is achieveg uy determili.g th;- appropriate littorar cerlboundaries' --The 
-oncept of u- riiiorai-ceir was introduced byrnman in 1960 as an indeoendent coastal ""grn""i that does notcomrnunicate sand between ti" end points. coisequentry, the celrmay be analyzed for its sand tt.nrioii pro"esses and evaruated onfuture behavior with reasonable'confidence thai changes withinthe cell will not impact adjoini"g "rrit".

I
*J
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The primary study area lies within the santa Barbara Littoralcell' This physicar- unit extendi --iror point, conception to theMugu Submarine Canyon as shown_in Figure 3-1. Ia- is one of thelongest littoral - cells in soutrrein california and incrud,es avariety of coastal tYpes and shorerine orientations as previousrydiscussed' The prinlipar feature oi-tni" celr ii- it" predominantnet alongshore transporL direction. The wav"-"fr"ft"r provided bythe offshore channel islands r."oits in .tr irrost unilateralnovenent of sand_along the beaches from west to east. Due to theshift in shoreline orientation to a more north-south directionalong the ventura,/oxnard reach and the window oi - 
vrave exposure tosouthern hemisphere swellr more upcoast reversal occurs in thisarea. However, because of the dominant westerly wave energry, thereversed transport volume is esti:nated to ue oniy i small fractionof the annual total volume.

The santa Barbara Littoral Cell rnay be further divided intosmaller subcells on the basis of shorerine crtiiicieristics and thelocation of -prominent sediment sources and, sinks. The reachesthat were adopted are listed berow and sho*, il;igrr" 3_2.
Ellwood to Santa Barbara Harbor
Santa Barbara Harbor to CarpinteriaCarpinteria to Ventura River
Ventura River to Ventura Harbor
Ventura Harbor to Channel Islands HarborChannel fslands Harbor to port HuenernePort Hueneme to Mugu Submarine Canyon

Alongshore transport is related in part, to the magnitude ofbreaker heighr which impinges on rhe shoieline .rra ih; ;;;r; arwhich it attacks. rn general, wave energy along the shorelineincreases as one Progresies from santa Bar6lra to ventur,r. Fromabout oxnard eastward, energy begins io decrease as the shelteiingeffects of the channel rslands l6comei dominant. The prevailingwesterry waves which. propagate down the santa Barbara channergenerat'e a strong directional preference for west to easttransport over the entire region-. However, east of ventura thebeaches are more 
- 
exposed t6 southern neirislirere and localrygenerated st,orm swell, which creates upcoast reversal_s in the

-24_

1
2
3
4
5
6
7

subcells 11 4 | 5 and 6 are bounded on the d.owncoast end, byman-made harbor facilities that intercept most, if not all, of thelittoral transport. Therefore the_ respective naruor-ir"Jgirrgrecords provide the best esti:nate of alongsi"i"-ii"nsport at thoselocations. subeelrs 2 and 3 vrere specified on-ihe basis of thediffering coastal features, and subceli 7 is i"r*irruted- uv it"aforementioned submarine canyon end point.
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spring and fall months. on occasion, beaches west of Ventura willalso experience short-tem transport reversals caused by pre-frontal storms which generate s6uthea"t"irv--locat seas -in thechannel . -

A measuTe 9f the variation in the alongshore transport rate maybe determined from harbor dredging iecoras I rhe amount of sed,imentcaptured by a harbor can,provide a-good estimaCe of the irongsrror"transport at that location. MoreorTer, rhe dar" *iy il';";"ii purato estimated the alongshore transport rate ers6where arong tneshoreline.

The maintenance dredging records of Santa Barbara, ventura, and,channel rsrands harbors are iummarized in riuie-j-r. santa BarbaraHarbor has been werl documented for its shoaling characteristics.ventura Harbor was converted to a sand irip---i" 1970 when itsoffshore detached breakruater was-completed,. 
--cf,annet 

rslands Harborhras-originarly constructed as a littbrar s.nd lr.p in 19G0. Areview of the.dredging records indicat,es that the three harbors havebeen dredged in receni times an annual..n"r.g"- 
"t 350r000, 640,000,ang 11190'000 cubic yards, respectively.- rrris data was used tocalibrate alongshore trinsport est-imates over the stud.y area.

. Tle possible sources and sinks in the BEACoN study area havebeen listed by Bowen and rnman (1965) for ritt"iir seaiireni.- rrr.yinclude:

Cliff erosion;
Wind transport;
River, strean and creek supply;
Loss in submarine canyoni
Dredging qld harbor entrapment;
Onshore-of f shore transport.

Each of these elements were evaluated as appropriate to formulate anupdated estirnate of the sediment budget." ciiii erosion and windtransport contributions were evaluaf,ed from existing iii.rutrr."summaries ' Because of tlt: signif icance of f luvial sed,iment sourceswithin the BEAcoN area, this subject receivea-paiiicular attention.
Estimates of fluvial sediment delivery to the shoreline weremade to ascertain the amount of sand detiiered to the shoreline.The ventura and santa ulara Rivers ura itt.--tn"j.or d,rainaje-uasinsbetween ventura- .ld-Mugu canyon, Together they-ir" responsible forall of the fluvial iand derivery along tiris- section of theshoreline- west of ventura, tha santi ynez mountain watershedcontains numerous small streams and creeks -*ti"t periodicallyderiver sedirnent to the santa Barbara region

1
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Table 3-1

Harbor Maintenance Dredging History

Year
Santa

Barbara Harbor
(1)

Ventura
Harbor

(2)

191r 000
190,000
143 r 000
239,000
257,000

1,993,0002
245,000

1, L13,0001
17,000

1,301, 000
530 r 000
160,000

911,000
496,000

L,022r000

1, 139 r 000

L,427, 000
L,332,900

9 10,000
353,000

Channel
fslands Harbor

(3)

5,335 r 4501

2 1000 r 000

3,525r559

L,620,.000
2 tg24,133

2t407r000

2 ,500,000

1rg0g r523

2,370r000

2 r 500,000

L,522 | 699

L,729,000

1r850r000

l,9g3rg55

1933
19 35
19 38
1940
L942
1945
L947
L949
1952
1959
1950
19 51
]-962
19 53
19 54
19 55
1965
L967
r.958
1969
1970
197 I
L972
1973
r97 4
19 75
r97 6
L977
1978
L97 9
1980
19 81
19 82
1983
19 84
19 85
1985
r.9 87

506,400
202,00a
594 ,7 00
697 t7 00
500, 100
7 L7 ,900
534, 000
839 r 200

r,L741000
85, 100

522 t300
32L,200
269 | L00
452,900
395 ,7 00
31L,200
37Lt700
344,500
347,400
339 r 600
341,400
445,000
400, 1 00
355,000
393 r 300

45 r 600
395,500
465,900
6 19, 400
2 14, 900
525 r 500
190r000
357,900
340,000
359 t7 00
70,000

297 ,000
223,900

I - Construction
2 = 1959 Flood Damage
Reference: 3 U.S. Army,

1 -----
19 87
19 88
19 892 ,
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sediment delivery within the study region was computed intwo ways. First, the watersheds were aialyied-- for contributionusing an empirical method, developea uy" -ii.r*,., ( 19 z 3 ) . rngeneral the method evaluates the walershei 
"rtii."teristics suchas :loPe, vegetation covert ?nd grain size to "Jiir"t" a sedinenryield for the basin. Precipitation ind i"*l-"";;;" averages arealso considered.

Because of the size of the santa clara River basin and itshistorical contribution, an estimate of its ""ai*""t delivery wasfurther refined. using a numerical modei-Gnergpea by ehang(1984) ' -specific flood hydrographs *""" used, in conjunction withmeasured river cross seitiois - to .itimate ttre- seaifrent a"rirr"ryto the beach. This nethod was used, to iccount for anydegradation to the river channer d.ue to 
- 

recent sand miningactivity.
The results of the analysis yielded annualized sand deliverTvolumes to t,he shoreline from' the santa ynez Mountain Groupwatershed and the ventura and santa crara Ri;;;- basins. Thesevolurnes werg . also 

-compared _ against estirnates of historicalsedirnent yield as referenced frori the literature to compare theestimate to possible irnpacts of decreased sedirnent suppry thatmay have occurred over time due to man's practice.

Historical changes along the shoreline were evaluated byanalysis of beach profires. Data has been corrected by t,he corpsof Engineers east of santa Barbara since 1937. The-sii,ta--e"ibi=ushoreline was- surveyed only twice in 1937 and. igsg (u.s. Army,1950) while the shoreline elst of ventura has been sunreyed morefrequenrry (u..s.-_!gy, t?6_0, 19_69, 1920,---ig:.gt:' rhis data wascompared to the 1987 BEAcoN- profiles to revie# net volumetricchanges. The BEAcoN databaie was ieferencea-io the older corpsbaselines using original survey notes ana oirr"r-*.p".
The change in sand volume between successive beach profilesurr\teys was computed for the shoreline east of Santa b"rUi."Harbor where the historicar data was avaiLable. rn comparing theresults to the BEAcoN 1987 profile data, it was assumed that theBEACON transects, spaced at about 2-i2 -rii; -intem"i;;-*"r.

representative of bathymetry between adjaceni-"r""". Thus , bymurtiplying the computed nel beach proiire lrJto*" change {lrrcubic yards /foot of beach length) times the aistance betweenadjacent profire rocarions and diiiding the tot;r by the timebetween survey 
- dates, a measure of ainuar 

""ra-jiin o, loss wasobtained at each shoreline location.

I
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The variation_,in alongshore transport rateHarbor and Mugu Lagoon was eitimatedillustrated in Figure- 3-3. The *.tfroaofollowing steps:

between Santa Barbarausing the methodolog,y
logy consists of tfia

1' Santa Barbara Harbor average dredging data since 1959 wasused as the western boundary condition-to-d"titt" the initiallittoral transport rate. -

2 ' Progresslng eaetward from santa Barbara harbor, additions orsubtractions to the assumed, initial littorai transport ratevtere accrued based upon the respective tt"t annuaL loss orgain in sand volumel as compuled from historical beachprofile comparisons.

3' Additions to the alongshore rate were rnade for fluvialdelivery or other sand, s6urces or sinks"
The resultant alongshore transport estimates were then comparedto ventura Harbor and channel rslands Harbor dredging aiEi-iocalibrate the analysis at those points. The resur_ts of thesedirnent budget analysis are discuSsed in the next sect,ion.

- Figure 3-4 Presents the estirnated, spatial variation ofalongshore transpoit rate for the BEAcoN itoay- region. Thefigure is composed of a bar qrqnh indicaiing-"iilulated rittoraltransport rates at BEAcoN proiir6 locations 6ast oi gtrwood. Thefigure also shows a. suggestea Linear inteipi"iiti"" superi:nposedto smooth the data where the individual iorune- estimates weremade' Th" graph is referenced to the profile numbering 
""qo;;;"adopted for the Lggz BEAcoN-beach profiie ;;;"t. The reader isreferred to Appendix for a -complete -aeicription of theindividual transect locations. The rilionale tor-iire g"rr-"i"-;tthis -figgf" is discussed in the followittg 

"""tion" on a subcellby subcell basis.

PolLard ( 1929 ) conduct"d p rengthy study of the shorerineProcesses west of santa Barbara HarLor. tsing a comparativegrain size analysis of native beach sand,s "r""t-iiiE snoreii;;r-ir"concluded that litt1e or no sediment reaches the southern santaBarbara coastrine from beaches above point concefiion.

r1,

ead
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PROFILE B

PROFILE A Shoreline Present

Q3 = Q2-AVg

Shoreline past

Profile Present

Q2= Qt +avA

Profile Past

Q1
ProfilE Past

Average Accretion Rale

AVg= Net Volume Chan ge
Estimatect Llttoral
Transport Rates From
Known Harbor Dredging. Records

Time Between Surveys

Profile Present

Average Erosion Rate

AV4 =
Net Volume C hanoe. cy

Time B etween Surveys, yoars

PROCEDURE USED TO ESTIMATE LITTORAL
TRANSPORT RATE VARIABILITY
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Therefore, the principal
pr-omontory are limited to
and beach erosion.

sources of sedi.nent east of thatcliff erosion, Iocal stream discharge

No historical beach profiles exist west of Santa Barbara
Harbor which enables one to estimate the beach gains or losses.
Howeverr a-qualitative review of historical photography contained'in Appendix G suggests that little variation fras occurred,possibly due to the ephemeral nature of the beaches themselves.
Assuming this to be the case, only cliff erosion and fluvialdischarge remain as the principal budget, items along this
segment.

From Point_ _conception to Goreta point, pollard (1929)
estirnated that cliff erosion provides a yearly sedinent souice oi
about 731000 cubic yards. If one assumes a uniform bluff retreatof 0.5 to 1 foot per yearr ein average cliff height of 40 feet
above the toe, and 50 percent sand composition, about 2L to 42
Percent of the 37-mile-long shoreline segrnent is estirnat,ed tocontribute sand each year. Considering the episodic nature ofthe process as deduced from newspaper files, this esti:nate
gPPears reasonable. Alternatively, a unit source volume rate may
be_ developed- by dividing Pollard's estimated quantity of 23r000
ggbic yards by the number of shoreline miles -appliclble 

laLout7l)-. This implies that, about 21000 cubic yard.s at sand pei miieof beach mly-emanate bluff erosion. Using these assuiptions,another 10r000 to L5r000 cubic yards of sand per year is
estirnated to emanate from the cliffs between Goletl point and
Santa Barbara Harbor. Sediment yield along the southern Santa
Ynez Mountain group has been est,irnated to supply about 1g0ro00cubic yards per year (see Appendix C). These-two sources total
about 270 t000 cubic yards per year.

Historical dredging records from Santa Barbara Harborindicate that thq approximate annual mean sedi-nent transport was
2951000 cubic yards between 1933 and 198?. However, the average
annual dredging after 1959 was 3501000 cubic yard,s. Assuning in
amount of 50r000 cubic._yards -as representative of the yeirly
reverse transport (Bailard and Jenkj.ns, L982), the net aownaritttransport at Santa Barbara Harbor is concluded to be about
3001000 cubic yards per year. This value is consistent with theabove estimated source volume and is considered to be areasonably accurate value of littoral drift at the location.Therefore, this rate was used as the initial bound.ary conditionfor interpolating changes downcoast.

3.2.2 Santa Barbara Harbor to Carpinteria (SubceII 2)

_ _!19"d gPon- a comparison of beach profiles sunreyed in 1959anq 1987, the shorerine segment from nlst Beach lstition 5) toPadaro Lane (station 9) has experienced a net, gain of a6out
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125r000 cubic yards per year. Most of this material has
accumulated over the subnerged portions of the profile. Thenearshore sand - ga+n may reflect effects of the beach profiles
readjusting to the increased harbor blpassing that has 6ccurred,since 1960. This accretion also implies-a zone of decreased,littoral transport if the net accretion accurately reflects therecent profile behavior. The shoreline from Santa Barbara Harborto Padaro Lane is sheltered from westerly rraves to a degree bythe IsIa Vista headland and the projection of Santa garbari
Point. A decrease in available alongshore srave energ-y f lux mayexplain in part the above contention of reduced liitoral ratawithin this vtave shadow as'deduced from the net beach profile
change.

F

within the _city o-f carpinteria area ( stat,ion 10 ) , an averagenet sand loss of L2 cubic yards per year was calculited over tf,e
!$g-tj:ne -period. This is equivarent to a yearly loss of about
751000 cubic yards at this beach.

If the above beach gain and loss represents a respectivesubtraction and increase to the littoral transport, a iate of
250'000 cubic yards per year is obtained at Carpinteria. Thisfigure Qgrees reasonably well with more rigorous cal-culations
performed_ by Bailard and Jenkins (L982). The preferential lossof sand observed at Carpinteria may be due in pait to the effectsof coastal storms which eroded the Sand Point, protective headlandduring the 1930's and 1940's. As a consequence, the wave
exposure to the atea changed and the equilibri-um planfonn ofcarpinteria's beach is attempting to conform by rotating
cloclcruise to orient normal to the aliered $/ave crirnate. -

Several small st,reams discharge along this shore segment,but their specific contributions are not well understood. -Based
uPon a review of debris basin records compiled by Santa Barbara
County' it is estirnated that the streams historically delivered. a
:npr+ percentage of sand to this shore segment. However, thedebris basins are presently intercepting most if not a1l of thissediment. In addition, about 4 miles-of shoreline is cliffedwithin this subcell. Assuming bluff erosion volume rates of2,000 cubic yards per year are representative of naturalconditions, about 81000 , cubic yards per year may be emanat,ingfrom bluff erosion. However, this - contribut-ion has beeigradually reduced by placement of seawalls and revetments toprotect railroad right-of-way and private property.

3.2.3 Carpinteria to the Ventura River (Subcell 3)

Between Carpinteria and the Ventura River, a net offshoreaccumulation of sand is implied by the profile data. Thetransport rate at Emma Wood County Beach was estirnated bysubtracting another 351000 cubic yards per year over the Rincoir
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Parkway segment to yield an annual rate of about 215roo0 cubicyards at, that location.
This seg'ment is almost entirely fortified with seawalLs andrevetments. rt is believed ttral the small streams whichdischarge along -tltl" - 

segrment deliver a small volune of sand, inresponse to rainfall intensity. - The paucity of historicaf-leactrprofile data over this seltion tiiits tire auility i"-a"",*E"tshorerine changes. However, historical pttoiogr"piw and recordsshow that roadway encroachments have bee^n "igniiitit t ar"nt-irrisstretch. Highway construction has encroach6d over the activezone of littoral transport temporalify ieducing a"onn"oastdelivery volumes. As a relult, the Leaches-have haa -to-i".Aj""t
and erosion conditions have and are likeiy-to continue to beproblematic. Based uPol limited data collected after the lastmajor highway construction near Seacliff-(crarn"i-""a pauly, 1979)it is beli-eved that the irnmediate ofishore ut"." are stillreadjusting to the rnanmade alterations.

.erivery 
f rom the ventura River and losses fromSand d

Pierpont Bay beaches have been identiiied. as the--main sources ofsediment within this subcell. rt is estimated. that the venturaRiver delivers on the average about 801000 ."Ui" yards of sandPer year to the shoreline. As discussed in Applndix C. itri"total repres'ents about 70 percent of its tormer-'natural yield.Therefore, a deficit of at reast 35r000 ""ui--yaras per year maybe attributed to dam eonstruction and sand nini-ng.
Since 1970, the beaches themselves have erod.ed at a rateegull to abour 2L0t000. cubic yards per ya;; based on-ueicnprofile comparisons. Adding this- value- to'ttre ventura Riverdelivery rate. implies that the_ alongshore it"""p"rt rate withinll:rP9lt s-uy is increased from that n6ar Emma woo& ueacrr-uy--iu""t290'000 cubic yards Per year for a total of about 5051006."Ui.yards per year.
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- rn the present anarysis, it was assumed that arl of thealongshore transport is-captured by the ventura-ttarbor sand tiapand entrance channer. as previousry aiscussla, the annuardredging volume at the harbor-has avelaged about 6corooo ."ui.yards per year. rt is further assumed,r ds discussed in gpp;"ai*A, thar rhis vorume includes about rbo,ooo ""ui" yards pli y.""which emanates from beaches south of the frarUoi. r-nis iilpfi'." atransport rate from upcoast beaches of 540ro0o cubic y"ia"-1",year which-agrees reasonable weII with the pieviously rLi"i"rrE"arate of 505,000 cubic yards per year. The aiilrep;;&-;"ypossibly be explained by the anoiralous erosion at llarina park
Beach which has occurred at a rate of aboui eo,boo ;;i;-yu.a"per year since the 1970,s (Noble consultants, lgggl.
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This subcell is influenced !y two harbors as the periodicsand -blpassing conducted annualiy at ventura Harbor and bi-annually at channel rslands Harbor lefines -irr.-rittoral 
rounairyconditions of the subcell. the santa clara nivei-is t,he dominant,sand source within this segment.

Numerical modeling anarysis performed. as part of this stud.y(:9"- |PPendix c) hqi estirnatei thar the river delivers about1751000 cubic yards of sand per-year to the shoreline. -ioon*"r,
when- compared. to -pre-9an 

-and,-pre-sana rnining--onaitions, thistotal represents only about, one--fourth of tfie river,s formernatural derivery raLe. rlqlefore, the suuceti is ""p"-"a-Io apotential shortfall of significant magnitude.

rt appears that historical flood discharges have helped tonourish the beaches within the subcell. The m5st recent fLood of1?q9- deposited abour 13,000,000 cubic- t";G- of sand in anoffshore delta at the river nouth. rt is believed that thiseventr together with subsequent discharges of lesser magnitude,are responsible for the relatively sfable shorelitt" 
"rf;i.t-t."existed between the river mouth and cfrannel rslands Harbor since1959. However, calculations summarized in-d;;naii-e-""gg;Ltthat this situation may soon change.

volurnetric shoreline changes between the santa cl,ara Riverand channel rslands Harbor- (slation r.9 to station ziy-*"r"computed between 1949 and 196Gr'1965 to 1970, .rr- 1920 to 19g2.The results indicate that i yearly net ioss of_approxirnately390'000 cubic yards was experiencei, between -igcg 
and 1966.Howeverr 8D annual average . net gain of sand of auout ilooolooO

9t!ic yards was experienc5a betwe6n igee and 1970. - From 1970 to1987, the average ner gain reduced ro- abog! Tirooo .oui--yira"Per year' These l3t"T-periods includ.e the effecii-ot trre r6coraflood of 1959. The 1965 to-L970 period was assumed to representprimarily the pre- and post-flood iffects of the 1969 fLood. Thesequence between 1970 and 1987 essentially documents theinfluence of nourishment from the offshore d;ia; stockpire whichaccrued as a result of the stor:n.

The time period from 1949 to 19G6 may be interpreted as apre-harbor sequence representative of naturll conditions. Thevorumetric difference oveT-t!tl: period tunprie- ttrii a ner naturarerosion rate of about 390r000 -cubic yirds $;- year occurredbetween the santa clara River moutrr-ind, the present day locationof channel rslands Harbor. rt is believed tirat "irr"" l9G9 thisbackground erosion has been obscured by small 
"li""ai" deliveriesof sand from the Santa Clara River andl ^ Ig 
-greater 

extent , byconstanr renourishmenr from the 19d9 frood d;ia" deposii.' so
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Iong as sufficient sand is available from the, delta, beachesdowncoast will be stable or accrete. However, should'seaimentsupply dirninish, the onset of erosion is expected. analysi"-itthis time indicates that the cumulative effects of tne aalnconstruction and sand mining have caused a serious deptetior-tothe area's sediment budget. If this shortfall is not iorrected,it is expected that seveie beach erosion within the subcell wiiibegin in the mid 1990,s.
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Sediment losses due to wind borne transport were consideredover t!l" g9gment. As discussed in Appendix A, a minor ross ofabout 10r000 cubic yards per year is eltmated.

Silver Strand 
_ Beach, located between Channel Islands Harborand Port Hueneme, has been relativery stable over the pasi tbyears. The shoreline forms an equilinrium plan shape, wirich intheory results in zero net longshoie transport rate. However, itis more likely that the beach loses sand to both narUoi! UynaturaL wave induced transport. The isolation of the suUceiifrom natural renourishment means it is depende.tt ott periodic 

".rrablpassilg for, maintenance of the beach. Between rbz: 
""a- Lgg;;about 904'000 cubic yards of sand dred.ged trom the ChannelIslands Harbor maintenance has been blpassed to the Silver Strandarea. This lranslates to an annual ienourishment rate of about65r000 cubic yards.
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East of ormond Beach, Bailard (1995) reported that about900'000 cubic yards per year is transporied dbwncoast from port
Hueneme to Mugu-Canyon. This results in beach erosion at theNaval base. since_ approximatery 1rr90,000 cubic yaros p". y"i,is_bypassed to the porl-Hueneme aiea, it appears tfiat an excessvolume of sediment is deposited on Hueneme Beach. This can bevaridated !y rhe facr Lnat rhe beach profire immeaiiieiydowncoast of port Hueneme- (station 23) shows a net gain of sandbetween 1920 and 198? of aborit 37 cubic' yards pe; foot of beachper year' while Ormond Beach (Station 24J showld a net accretionof about 13 cubic yards per fodt per year.

Another measure of the littoral transport rate was estimatedby review of historical corps of Engineers-beach fiofiles between1938 and 1959. This time sequence includes the p8-i port Huenemeconstruction period before Seach restoration a-nd, sand byp;;;il;was impremented. After consideration of """a uypi""irrg pa;i;;;abetween 1953 and 1954, the downcoast beaches ei6aea between 194gand 1959 at a rate of about l.l mirrion cubic yarJ"-p". year.

j
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Therefore, it appears that the channer rslands Harbor blpassprogram is in agreement with the downcoast beach requirenent-indamplifies the need for continuation of the curren€ Federal sandblpass program at Channel Islands Harbor.

The pattern of accretion at Hueneme Beach and Ormond Beachald t'he preferential erosion at Mugru Beach is not immediatefyclear. It is possible that seasonal ieversals in transport na!,,play- a_ part as material is impounded against the port Huenemesouth breakwater. However, the structure-is considered too shortto block all material from loss to the Hueneme submarine canyon
and a portion of blpassed material may be carried back upcoast'tothe canyon sink. Alternatively, the downcoast erosion miy be theresult of the upcoast end readjusting from the aftermatl of thesevere beach erosion which occurred over the subcell between 1940and 1960. within the u.s. Navy property, a shortfalr ofapproximately 2401000 cubic yards per year-is evident from anannual shoreline recession rate of 7 feet laailard, l9g5). Rapiderosion was observed upcoast frorn Laguna pdint during ttr6 time'ofPort Hueneme sand interruption. After 19G5, erosion hascontinued downcoast from the runway within the iacific MissileTest Center.

3.2.8 Summarv

Figure 3-5 presents a schematic sunmary of the estimatedsediment budget frorn Elrwood to Mugu caiyon. The riguierepresents the littoral transport rate over the shoreline andhighlights deficit regions and sources as discussed. in thepreceding sections.

The results of the sediment
summarized by the following points:

budget analysis may be

rn general, the shorerine within the santa BarbaraLittoral CelI has been relatively stable.
Bruff erosion is an important source to the bud.get overthe western half of the cell.
Localized areas of shoreline erosion
Carpinteria, Pierpont Bay, and lrlugu Beach.

The ventura and santa crara Rivers have been severelyartered by dam construction and sand mining activity.As a-consequence, the significant reducti5n in sandsupply to the shoreline wirr soon resurt in the onsetof serious erosion problems within the oxnard prain
shoreline.

1

2

3. were noted at

4
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5' The highway encroachment which has occurred over theyears along the Rincon Parlclvay has u"""-a"trirnental tothe narrow beaches whict ior*erry existed there.
Attention to the rast four items wilr be necessary if thestabiliry of the cerr is !o be pi.""r"d as rrisiori.llly noted byrrem 1. As a minimum, aftentian to-tn; .elis-iiln-;;dirnenr budgetdeficiencies_will be requi'.e:--'rriI"J' deficii -ir"." or erosion"hot'spots" are summariied. in tn"-i"rrowing paragraph.
First, carpinteria is observed to show an anomarous erosionin comparison.to neighboring snoreiinJ'segnnents. rt is estimatedthat the deficit acirues at a rate of about 751000 cubic yardsper year. secondly, the decreased sediment suppry to the oxnard.Plain indicates a- serious shortf ari. -- rt is "'"Lii,.ted that about200,000 cubic y1.g: p"r y""r are eroded.Irol-pierponr Bay beachesto make up a 

_ deficienc| and anothei 450,000-;ili; yards may belacking from the shoreLiie east of the santa ciiiu River mouth.The ratter is a delayed -J"ri"it 
as the -ifor"*entioned

renourishmenr from rhe riier fl;;e- delra i; iearty spenr.calcuLarions summarized in App;;;i; + project thar shorerineerosion arising from the budg"t'h"uii wirr'.orir"rr"J by the mid_1990 's ' Data -analysis indlcates irrat aboui 
-i,io, 

ooo cubic yardsper year may be reguired east of ormond geich'-io suppry thenatural r-i*oral riansport demandl tslir"ro,-igeil .'
Addressing the sedirnent budget deficiencies and preservationof sand resources, forms tne basis i;; ---iormutating 

acomprehensive- sald management plan. rn" next chapter introducesalternative strategies tf,at may ue consioiriSj 'il5"j!.r wirh rhespecific plan objectives.

!4
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4.O - SA}TD UANAGEMENT STRATEGIES

This chapter presents general concepts of erosion
management. - A discussion of different strategies is provided
together with a no action alternative. The chapter concludes
with a recorutrended course of action for the conpiehensive gand,
management plan that addresses the shoreline needs and fulfills
the goals and gbJectives of BEACON. The plan was developed viathe following fomulation process 3

1. Identify needs and obJectives;
2. Consider alternative nitigation strategies;
3. Select an appropriate plan strategy;
4 . Formulate the strategy, s components;
5 . Evaluate the technical, economic, and

environmental criteria; and
6. Select the recommended plan.

Items Lt 2t and 3 are discussed in this chapter.
steps are presented in Chapter 5.

The remaining

I
:/

1

I

I
l

'I

l

4.1 Needs and Oblectives

BeacoN has decrared long-tem objectives carling for
enhancement ,of beaches, reduction in sto::m damage losses,
establishment of policy and plograms that control beich erosionwithout the proliferation of shoreline fortification, and,reduction of harbor shoaling. These goals are not necessarilycoutpatible. For exanple, protection of property may be achievel,
through construction of seawalls and revetments to stop blufferosion. However, crutulative fortification of the coastLine will
reduce the natural delivery of sand to the beach to the detri-urentof downcoast beaches. The challenge is thus to dete:mine the
optimum-strategy which_maxi-mizes the satisfaction each objective
and ninimizes potential conflicts.

]

J

I

,j

From the standpoint of the sedinent budget, specific needs
and obJectives nay_be stated which address sand uranlgement alongthe coastline and ways to preserye or increase the littoralsupply. The following issues were developed from thisperspective:

j

I
t

c,-/

l
I

*ll

1
2
3

4

Progressive loss of beach width;
Bluff erosion and j.ts sand source contribution;
The decline of fluviar sand suppJ-y to the shoreline dueto stream reelulation and sand nining; and
Maintenance of harbor blpassing- to preserilre thelittoral transport regime.
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These issues may also be addressed within the larger BEAcoNcontext of overarl beach enhancement ana fioi"ity irotection. rtis therefore assuned that tttJ---"trategy which satisfies thesediment budget issues and naxiniies --irr" 
deveropnentconsiderations would best achieve BEiacoN,s rij"r goals andobJectives.

rn attempting to furfirl this study plan, it is appropriateto review the range of erosion nanigen-nt strategy that may beconsidered. This is discussed in the-next section.

A wide range of techniques have been implemented at variousrevets of goveinment, and by inaioia"ir ;;;;ii.t" shorefronrproperty olsners to combat coastar erosron processes. There aretwo basic approaches t?. shore -fiotectibn. --iir"t, 
there areengineering methods (stnrctural and,' rror,-"tructural), designed toreduce the erosion' of _srroreriont 

-ptop.tty- 
by controlring ornitigating the natural forces causing tn"-"ro3iorri lsecond, thereare the non-engineering approaches lwhich seek to reduce erosionlosses through lan$ nanigeln6nt.proglans, or to ressen the directsociar and economic cosfs and-rraiaJnips incurrea uv shorefrontproperty owners where erosion is occurring.

sorensen and Mitchell (1975) havg classified the arternat,iveapproaches to coast,ar erosion i"i" ioo, major ..i"gories, Theyare listed below along with the tiaaiiionar io .ciior, 
"tr.tegy:

fl

1. No action;
2. contror and protection works (engineeringalternatives ) :
3. Land use manii"o,"rlt i4. I{arning systems; and5. pubric rerief, rehabiritation, and, insurance means.

-These strategies are discussed, berow in more detair.

4.3 No Action Alternative
The no action strategy is readily recognized as adeclaration to do nothing and-iet natuie taka its .oor"". Thisporicy is sirnply as stited. r'ro- uriiigation of shore erosion orstorn prot'ect1gn is adopted,. The conurunitv 

".""pI" the naturalcourse of events, and n6 attenpt is-nite to contror, mai-ntain, orprepare for future scenarios. ihe strii"qy has u""". proposed bypilkev and orhers (1995) who "iE"-ir.ii;a inrenrerri.o. by man iseconomically accept,able' or teitrnicatty feasible. Asid,e fromactually taking no action. . to riiiil; an erosion cond,ition, thepolicy can be inplemented thro"jrt-ii"iit"tional o."."rr""" to rtutrit
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or controL shoreline
chapter.

development, as 'discussed later in this

The indication of adopting this -strategy rf,as evaluated byforecasting the shoreline evolution from Ellwood to Mugu Canyon
under the assutrlption that no sand management plan is irrplernent6d.
The forecast was made under the forlowing assirmptions:

1. Non-fortified coastar bluffs would recede at aunifom rate of 0.5 to 1 foot per yeari

2. shoreline - segments with identified sand budgetdeficiencies wourd retreat at a rate equal to the
volurue debit _pgr linear foot of beach aiviaea nythe esti-nated depth of closulre. (Depth of closur6is the water depth at which alorigshore and crossshore sand transport ceases to occur to besiglificant. );

3. Remaining coastal segments which are eitherfortified with revetments and seawalrs and showing
no discernible erosion wourd remain suscept,ible towinter storn darnage in proportion to their beachwidth. -

I

\

I

with the aid of these assumptions, the shoreline evolution
diagrarn shown -irl figuTe 4-1 was prepared. The figure shows theestj.mated position of the high tide line at various tirneintervals into the future up to 50 years from present day. Based
upon this figure, the following shoreline condition scenlrios areestimated for_ the study area. Predictions are provided for eachof the seven rittorar subcells previousry enumerlted.

sulce:Lt-L From Ellwood to santa Barbara Harbor, the
beaches shall remain ephemeral and narrow as they presentlyexist. B1uff erosion is estinated to continue episodicallyin response to winter stom exposure. For planning purposesit is assrrned that the bluf f retreat nay be- annualiz-ed to an
approxi:nate landward rate of 0.5 to 1 foot per year. Erom
Santa Barbara Harbor to Carpinteria, beaches sfraff remain attheir relative narrow be:m widths. Winter cond,itions willcontinue to expose back beach property to periodic danage in
ProPortion to stor:n intensity. High btutt- areas shall 6rodeat an irregular rate due to the sarne storm f atigue.
S9bce11 2 - west Beach shall remain healthy and abundantwhile East Beach is estimated to be relativEly constant incondition due to its close proxinity to the harLor blpassingdischarge point. As sto:m darnlge continues and ututterosion Propagates, the demand foi individual structuraldefenses shall increase

1
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Carpinteria wiII continue to erode at an anomalous rate. Thecentral and northgrn portions of the stret,ch shall experience thenost losses as the shoreline rotates landward to strive for a
more stable beach orientation with respect to the wave climate
( s i nilar in planf om to the 'shore segments along the Rincon
Parkway) . Public and private property will require erosionprotection structures to avoid nonetarT losses to capital
investments.

subqerl 1 - East of carpinteria, the Rincon parlcway is
estinated to remain much as it looks today. Beaches will be
narrovr or nonexistent,. periodic maintenance of theextensive seawalls and revetments wilL be necessary topreserire their integrity. rt is likely that the nearsf,oreprofile may lower in some areas if sedirnent deficiencies
?ppear arong this segment. _ This implies increased stolrr
danage resulting from larger wave heights breaking closer to
shore,

sulcg.Lts ,!-Z - East of the ventura River the situation may
be more ominous. The reduced fluvial supply to the reactis likely to manifest itself in the forg of continued, beacherosion. The Pierpont, Bay area is receiving benefit fromthe existing-groin field, however, net erosion is expectedto continue in response to the sediment budget irnbalanEe.
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East of the santa clara River the erosion could be rnuchgreater as the djminished. sand delivery from that tributary
may _ 

produce rapid beach losses as early as the 1990,sl
Beaches east of port Hueneme will inilialry be lessaffected, but over time, the vorune of sand 61passed, atchanner rsrands Harbor will rikery decrease due to an
upcoast sedi-nent imbalance. consequently it is anticipated,that erosion probrens would confinue to propagate past
ormond Beach and aggravate the condition at Lhe- point ftogo
Naval Base.

It is clear from the above discussion that the no actionpolicy carries with it, a cont,inued demand for shorelinefortification. often this strateg:y is employed. as a least costexpedient to protect structures thieatened-witn impending coastal
llorm damage. This strategy is essentially in e-f fect ilong theRincon Parlcvray and portions of shorelin6 elsewhere withii thestudy area.

Under the no-action alternative, bluff erosion from Ellwoodto the Santa Barbara Harbor, will continue at an irregular and,egisodic rate. - Toe grotection structures can be expeci,ed to beeffective in mitigating the cogFonent of erosion causEa Uy directwave impingernent. Ilowever, tha anount of bluff loss- due t,oupland irrigation stress is unknown. Studies in the Oceansid,e
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littoral cell have documented the erosion which can be attributed
to this phenonenon (Kuhn and Shephard, 1980).

Should erosion continue in the Ventura and Oxnard region as
e:qlectedr seawalls and revetments will be necessary to protect
private property and public road a.reas. Construction costs for
structural protection ranges fron S500 to S1r500 per lineal foot.
To this capital cost nust be added a recurring annual operation
and naintenance cost of about 1 to 4 percent of the initial
capital expenditure to provide for periodic repair and
Preseryation. Ovet ti-ne, the tot,al estimated cost for future
shore protection structures could range as high as 970 urillion
under the no-action alterative.

4.4 Engineering Techni$res for Shore protection

This section discusses engineering techniques for shoreprotectiot. These techniques are classified into two naJorcaFegories structural methods including breaklcaters, seawalls,
revetments, groins, and bulkheads; and non-structural methods
such as beach nourishment and dune stabirization. The
appl!cation of any specific engineerS.ng t,echnique to nitigate an
erosion problem no:mally requires systematic and thorough study.rn -particular, the' serection of a technique for a giv-n
environment and location requires detailed site-specific
consideration of needs, cause-effect dynamics, and cost and cost-benefit, relationships. Detailed sumnaries of engineering
methodsr techniques, and data pertinent to the control of shore
erosion problems are included in the Amy Corps of Engineers
shore Protection Manual (u.s. Army, 1984), as welr as othei corpspublications. A det,ailed bibliographical listing of research
related to many of the engineering alternatives referred to here
has been published by Sperling and Edge (1928).

4-4-I S Ils, Bulkheads. and Revetments

Seawallsr bulkheads, and revetments are structures placedparallel to the shoreline to separate a land area from a water
area as shown in 

_ 
Figure 4-2. The distinction Ermong these

sttrrctures is mainly a natter of purpose. rn general, seawalls
are built as a last resort and are the most massive because they
are intended to resist the full force of the waves. Butkheadi
are next in size; their function is to retain filI, and they aregenerally not designed for direct exposure to severe wave aclion.
On the ocellnfront, bulkheads are nornally located above the
ordinary water level so that they are not brought under direct
wave attack except during storms or at times of verT high waterlevels. Revetnents are flexible structures designea to protect
shorelines against erosion by currents or !f,ave action. The
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degree of protection afforded depends on the materials used and
the nethod of construction.

Seawalls, bulkheads, or revetments protect only the land
innediately behind them. These structures provide no protection
to either upcoast or downcoast areas and have no effect on
shoreline erosion updrift. Also, as erosion of the beach
proceeds, the magnitude of wave forces acting on these structures
during sto::ur events will increase.

Seawalls, bulkheads, and revetrnents can also have an effect
on seaward beach profiles. Scour can be anticipated at the toe
of the structure as an initial short-term effect. Scour will
fom a trough with di:nensions governed by the tlpe of structure
face, the nature of the wave attack, and resist,ance of the seabed
material . At a rubble-mound seawall, scour nay unde:mine the toe
stone, causing it to collapse or sink to a lower stable position.
It is safe to assume that these structures $rould not be effective
in reducing loss of the seaward beach.

4.4,2 Groins

Groins are narrow erosion control st,ructures placed
perpendicular to the shore to retard erosion of existing or
restored beaches. They are designed to extend from a point
landward of the predicted recession shoreline to an offshore
point sufficient, to trap a portion of littoral drift. Since most
of the littoral drift moves in a zone landward of the normal
breaker depth (about the 6-foot depth contour), extension of
groins beyond that depth is generally unnecessary and
uneconomical (U.S. Army, 1984).

The groin act,s as a partial dam intercepting a portion of
the normal longshore transport ( Figure 4-3 ) . As m'aterial
accumulates on the updrift side, supply to the downdrift side is
reduced, and the dovrndrift shore recedes. Accretion on the
updrift side continues in accordance with the grain size
characteristic of the sand and the height of the groin. At some
point accretion stops, and all littoral dxift, passes the groin.
If a groin is high enough to prevent the passage of sedirnent,
then the littoral drift is diverted around the seaward end of the
groin. MateriaL in transport around a groin does not move
directly shoreward after passing the groin. fn fact, groins
affect the normal movement of beach sands for some distance
downdrift. Thus, a system of groins (or groin fields) too
closely spaced will tend to divert sediment offshore rather than
create a widened beach. The resulting loss of sedj-nent offshore
will ldorsen erosion problems on downdrift beaches immediately
downdrift of the groin.
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Groins afe-usually considered for application in areas where
!|" supply of littoral drift is less Liran the capaciry oi trr"littoral transport forces. rn these areas 1 d. shorelineadjusHtent resllting from the installation of a groin o" gi-it
system is unli\"ry to reduce the actual transport rite. Thui thenet effect of th9 groin will be a reduct,ion of the e:rtrlecteAadditional losses from beach fius within the groin 

"|"ter.However, for this to occur, the groins must extend. to th6 surfzone. In the case of high profile groins some of the littoralmaterial can be divert6d -to the -offshore zone, resulting inadverse erosion t,o downdrift beaches. .

Where the littoral drift supply satisfies the capacity ofthe transporting forces, the adJultnrent in the shore if iffi"ntfrom a groin system may reduce . the capacity of ronisrroretransport forces at the groin site. Thus, Less materiar istransported alongshore than prior to the construction of thegroins, and a permanent adverse effect to the downdrift shorewill occur.

The cons,truction.sequence_{gf groin fields, which depends onlittoral drift rnaterial fo{ filling, is imporiant in niirtuni"ingthe.detrirnental effects on downdrift-ireas. Any natural filfiniafter construction tends to reduce the suplry or sediment-t;downdrift beaches (littoral -starvation). The -tine required foran entire system to fill and for the littoral drift to iesume itsdowndrift movement may be so extensive that d.owndrift beach areaswiII be severely danaged. To reduce such effects, constructionshould-begin at the downdrift end of the planned syst,em. con-struction of subsequent'groins is not recommeird,ed untiL the firstgroin has filled and sand passing around or over the groin hasagain stabilized the downdrifi beach. As an alterna€ine, thegroin field should be artificially filled as they are construct-ed. Such an operat,ion minirnizes the d,isrultion of littoralt'ransport to downdrift beaches. The Pierpont Ba| groin field wasconstructed in this manner (U.S. A:my, 19?9).

Groins are structurally and functionally different fromJetties, which are larger structures with more nissive components
and are used primarily to confine the tidaL flow at an iniet andto -prevent littoral drift from shoaling the channel. The jettiesand channel stabilization at Ventuia Harbor, Channel Island,sHarbor and port Hueneme are directly consid.ered, in the piaili;;efforts of this study.

4.4.3 Offshore @klfa'Egfg
Offshore breakwaters are structures designed to protectshore areas from direct \rave action. Breakrat5rs tunctio;-btdissipating and reflecting incident wave energly. some rraveenerlly finds its way into the lee or geometric -ihado* of the
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breakwater through diffraction around the ends of the breal<water.
This wave energ'y generally represents a smaLl percentage of the
incident wave energfy. The lack of wave energy which driveg thelittoral transport systen results in a deposition of sedi-ment
behind the brealcwater as shown schematicarry in Figure 4-4.

As sand is depositedr a seaward proJect,ion of the shore is
formed in the still water behind the brealcwater. This proJecting
shore_ alignment in turn acts as a groin, which.causes the updrift
shoreline to advance. As the proJection enlarges and the zone of
longshore transport moves closer to the breakwater, it becomesincreasingly more efficient as a littoral barrier. In thissituation there generally is accrdtion updrift, of the brealclraterand erosion downdrift ( u. s . amy, 19 84 ) . The original santa
Barbara Harbor construction and the sand traps at Veniura Harborand Channel Islands Harbor illustrat,e the use and impacts of
of f shore breal<!'raters .

The effectiveness of an offshore brealcsater as a sand trap
and as a wave shattering structure is dependent, on its height inrelation to the wave action. To avoid the problems associatedwith a brealcwater which acts. as a complete littoral barrier, it
nay be desirable to- design the breakrcater so that a degree ofwave overtopping is allowed. Such partial barriers need not
extend above low wat,er. Adequate markings are required, however,
so as not to cause'a navigation hazard.

4. 4. 4 Beach Nourishment

Beach nourishment can range from the periodic replacement of
sand lost by erosion t,o the extensive placement of sand toconstruct large new beach areas suitable for recreation asschernatically illustrated in Figure 4-5. usually, offshoreborrow sites containing cornpatible sand are dredged and thematerial pumped ashore via submerged or floating piperine.

Beach nourishment represents the replacement of a resource,but in and of itself does litt1e to avoid the need for subsequentrenourishment. In addition, beach nourishment costs -have
escalated rapidly in recent years. Continuation of this trend,
could result in mor:e proJects becoming uneconomical, even in high
recreationaL demand areas. Thus, the use of nourishment as inerosion control technique requires a continuous financialcommitment. Reconstruction of Santa Barbara,s East Beach in the
1940's and 1950's, Hueneme Beach in 1960, and the more recentfills within PierponE, Bay exemplify beach nourishnent history inthe BEACON area.
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The exploitation of offshore sand resources is not withoutpotential problems, which can include:

1. Increasing the of fshore transport of sand during storms
and limiting its return as a iesult of excavati5ns nearenoug! to the shore to upset the beach dynanicequilibriun;

2. rnterruption of the supply of sedi-ment to the
shore due to the depression reft from nearshore
dredging whiqh pay !,rap a portion of the dredgedmaterial if a beach is being fed fron offsh5re
by currents and wave action; ana

3. changes in offshore bathlnretry by excavating sand
from protective offshore banks or-bars, whidh canresult in changes in the refraction of incident
\daves and therefore changes in the angle of waveatt,ack ( such changes may af fect the rate oflittoral drift along the shoreline, which can
change erosion or accretion pattern).

A detaited study of each_proposed dredging operation is requiredto estimate its actual effect on the beaches lnd the enviroiment.

4.4.5 Beach Scrapinq

Beach scraping is the rernoval of material from the lowerpart of the beach for deposition on the higher part of the beachor at the dune toe. Beach scraping is uiually performed, by ascraPer Pan or front end loader which removel or skilrs tfre
gPPermost layer of the beach. Bulldozers are also used on narrow
beaches which do not provide sufficient maneuvering room for ascraper.

Beach scraping is different from artificial nourishment.Artificial nourishment is the. replacement of erod,ed. material bynew mat,erial. Beach scraping is the distribution of thaavailable beach mat,erial in a manner which improves the coastalprotection capabilities of the overall beacl profile wit,houtproviding any new beach material.

_BTl"lt (1983) examined the advisability of beach scraping andconcluded that:
1. Beach scraping by skirnrning t,hin surface

layers where surprus material is avairabre inthe _profile is beneficiar as prot,ection foreroding dunes;
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Beach scraping is a method of arranging the
available beach material in a more sensible
manner on a short-term basis. It is a
temporary procedure which does not replace
artif icial nourishnent.

_ Brunn {L983) also stated that beach scraping should only be
done where beach material is available in relat,ive surplus in-theprofile. - This is the area of active fluctuation of Lhe profile
where ridges build up by swell activity following a slom orduring the spring and summer seasons. Figure 4-6 shows thelocation of suitable source material in a tlpical profile. Thenaterial which cornprises the beach ridge comes from the near
shore bottom. The scraped beach material should be used, toprotect the dune by placing it at the dune toe. A reasonable
scraping Program wilL skim no more than about one foot of the
upper surface of the beach.

The city of carpinteria currently uses beach scraping to
construct a temporary dune west of iinden Avenue. The iun5 isbuilt prr:or to the winter storm season to protect private
property from coastal flood damage

4.4.6 S Bvpassinq

Sand blpassing involves the mechanical transfer of sand
around littoral barriers such as Jetties and brealasaters. Sandfron the accretion area updrift of the barrier is used to nourishthe eroded downdrift beaches and maintain the natural littoraltransport. In other situations, sand traps are excavated ininlet areas. These traps are periodically dredged to remove t,he
sand which is deposited there by the tidal currents in the inlet.Effective-bl4tassing can be acconplished when the dredged sands
are deposited on the downdrift beaches. This has been done on aregrrlar basis at Santa Barbara, Ventura, and Channel Islands
harbors.

4.4.7 Dune Stabilization
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Dunes that - form- just behind the beach perform an i:nportantrole in t'he littoral processes. The foiedunes funciion asresentoirs of sand to nourish eroding beaches during high waterconditions and as levees to prevent wave damage io bickshoreareas. As such, they are valuable non-rigid, natural shoreprotection features. Well-established inland dune ridges are asecond line of defense against erosion if the foredunes are
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dgs!1oyed -by storms. Use of native vegetation helps to trap andhold sand on the dunes and therefore contributes Lo their irorrthand repair o -

For more rapid accumulation of sand, const:rrction of dunesthrough 
- 
use of sand fencing is recommended. Relativelyinexpensive, sand fencing is used extensively in artificial duneconstruction. This method has b"gl- used !y trre Nary alongportions of their beach within the Pacific t'tissile Test Cei,ter.

- Inman (L981) outlined a dune managernent prograrn for a beachsite north of Oxnard Shores. He reconunended giading upwind an4
downwind sides to 15 to 20 degree slopes and maintenai,ce-of d,ensevegetation-cover to inhibit migration. Mechanical transplantingof commercially grown beach grasses _or ot,her suitable peiennialsrequires diligent watering and fertilization to eitaltish ahealthy ground cover. Woodhouse (1978) presents a detailed,
summary of dune building and stabilizalion method,s usingvegetation.
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4 -S Publie licv Measures

In contrast tg.engineerlng methods for erosion management,three institutional strategies are available for a less direct
qPproach to -the problem. These methods entail controlling
development- in erosion hazard areas, promotion of p"lri"
awareness of coastal hazards, and providing economic relie? fromerosion related losses to property. The different strategies maybe classified as land ysg _management alternatives, -warning
systemsr and relief, rehabilitation and insurance techniques.
The folrowing sections provide a description of each strategf.

4.5.1 Land Manaqement Use Alternatives
The land management alternative involves the use of avariety of regulatory toors by rocal, state and, the Federalgovernments for controlling development in erosion hazard areas.Measures that 

_ 
may be implenented generally flow from agoygrnment's authorily under ilq police power to promote thepublic's health, safetY a1rq welfare by conlrolling or regJulatingthe activities of individuals. specificarly] it enablesgovernments to place lirnits on individuaL,s ules of their ownproperty (i.e., zoning). with regard to erosion processes, it

enables_ governments to control ana lirnit the anouirt of privateand-qublic investment in erosion hazard areas so as to limit oravoid future losses.

Shorefront property is a scarce, and therefore valuableeconomic resource. Government imposed lirnitations on the use ofthis resource requires careful considerat,ion to weigh th;
-57 -
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gonsequences and imPacts of .denying an individual reasonable useof his property or consent to development of hazardous areas. Arange of land {t?laggnent techniques and concepts that have been,or could be utilized as shore protection techniques are presented,
below.

F

4'.5.1.1 Zoning

zoning invorves liniting land use type, intensity, andstructural configuration within a clearly defined nappei-area
such as an erosion or flood hazard, area. Th-is lirnitatibir on, orprohibition of-, _ - 

development within an area must, be designed, toprotect the pubric hearth, safety and welfare (e.g., freventerosion-re1ate9 losses), and/or pronote the priurlc- ilelfare(presenre beach and dune areasr_ provide additionlr open space).
Zoning is generally furplemented at the local government ievei.
The extent of the regulated area can be tied to 5n obse:rred eros-ion rate and its boundary can be periodically readjusted toaccount for continuing erosion.

An example of zoning would be the establishment of a duneand beach preservation district. This would involve theestablishment of a reguratory zone that, forbids furtherdevelopment or other specified activities in dune and beachdistricts. Sugh a progranr yroulf recognize the natural protectivefunction of the dunes and beaches in attenuating storm-and, long-tern erosional forces and the preservation for r6establishment 5fthe shore ecosystems.

4-5-1- 2 Shiftincr r Rollinc ement

This alternative involves the maintenance of a public
easement (either acquired or prescriptive) at a beach luringperiods of erosion or accretion. Under'erosion, the easerreniwould move inland preceding the advance of the mean higher nijfrwater line. Thus, private shorefront property wouId, ievert [,opublic use.

4.5. 1.3 Building Codes

The promulgation of design standards hnd materialsspecifications could be applied to structures located in erosionhazard areas. These regurations are designed. to rfunit theprobability of, or anount of, property damage that, *orridaccompany conti nuing erosion or a major storm. commonspecifications include: 1) deep foundation standards, 2) nintnumfloor elevationsr and 3) design standards for parts and'columns.Uniforn design standards for erosion control structures such as
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searralls, groins, and revetments can also
these provisions.

be incorporated under

4.5 . 1.4 Building Setbacks

Building setbacks entail the establishnent of a line seaward,of which new construction, excavation and other activities wouldbe regulated or prohibited. Thus, additional constr:uction inerosion hazard areasr or in areas which would preclude the
maintenance or reestablishment of the natural belch and duneprofile would be prevented. Setback lines have been enployed atthe state level by Florida, Delaware, and I'Iichigan. TLe 6xtentof a reg'ulat,ed area can be based on historical erosion rates. Inaddition, its boundary can also be regularly adjusted to accountfor continuing erosion or changes in eiosion-trends.

Santa Barbara County and the City of Santa Barbara haveincorporated seacliff setback distance policy as part of theirrespective coastal plans. The County -has -adopted a 30-footsetback at Isla Vista and a SO-foot iequirement along the Hope
Rancl area (santa Barba.ra county, l9g2).- The city- has al-soapplied a 50,-foot setback assuming an average bluff eiosion rate
9I-9 inches per year- for a- ?S-year life (ciiy of santa Barbara,
19911. These exarnples illustrate the setback concept within rhe
BEACON area.
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4.5.1.5 Acquisition
Agquisition nay be described as the purchase of shorefront

afeas by State' Federal or local governmenti through the exerciseof the eminent domain power. The acquisition nust be for a validpublic purpose_(e.9., recreation) or promote the public,s health,safety and welfare (e.9., prevent future erosion or storm related,losses in hazard- areas). purchases may be on a pre-or post-
storflt basis, and they may be on a fee-si:nple basis or- involvi thepurchase of easement,. An easement involves t,he purchaser €rt lessthan fee-simple, of a portion of the total rightl in a sirorefrontparcel. Provision for continued public acceis or limitations onfuture development rights can be obtained in t,his manner.

- ftopertigq may also be obtained through private d,onation
whereby indlviduals give title to their shor6froirt properties toa state or local government. This is usually couplea with aprovision alloYilg the donor to receive some kind 6f benefits,
such as a tax deduction.

"l
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In addition to fee si'nple acquisition and easeurent purchase,
mentioned above, the other net,hods of land acquisition are: '|

1. Dedication;
2. Eminent domain; and
3 . MonetarT palments " in lieu " of nandatory
. dedication.

Dedication can be voluntary with provision of land for
public wa1)<nays and recreation use being conmon. The parcels are
recorded in the County public records for the perpetual use of
the public. Mandatory dedication is used to provide development
areas with necessaty serrrices or access to individual lots.
Utility rights-of-way and street dedications are examples of
nandatory dedication. Street dedications can provide beach
access as a secondary PurPose. Subdivision extraction is another
form of mandatory dedication where local governments secure land
for public use as a part of a development. subdivision
extraction is used where projects are of a size or location
significant enough to Justify a public interest in maintaining
lands for public use.

An alternative to nandatory dedication is the concept of
monetary payments "in-lieu" of dedication. The payments by a
developer are used 'toward the purchase cost of land being
developed for public uses such- as parks and recreationai
facilities. Such Payment,s are required when the size or location
of a development make actual dedication a problern.

4. 5. 1. 5 Preferential Taxation

This is. the application of lower tax rates or assessed
values to land which is kept in a naturalr or in its existing
condition (i.e., less than its best and highest use). Taxes arir
then based on the vaLue-in-use of the land, and not on its
development potential. Lower tax burdens ser:ve as incentives to
keep shorefront parcels from being further developed, or as
compensation for value reductions caused by other regulatory
programs (i.e., zoning) .

4. 5. 1. 7 Building Moratoriums

These involve the prohibition of any additional developnentin erosion hazard areas. ohio has adopted such a progran llongthe shore of Lake Erie.
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4-5-1-I ansfer of Dewe t Riohts

Development rights (land use tlDe, buitding height, rot
covera€le, etc.)_ are defined for shorefront parcels by applicable
zoling laws. Shorefront property owners would be pemitted, tosell some or all of the development rights of theii parcels to
owners of properties not, located in shorefront or erosion hazard,areas. This *oYlg generate declines in shorefront development
intensily ana still permit shorefront, property ordners to calture
some of the economic value of their holdings. Transf6r of
development-riglts would usually be adrninistered it the municipal
and county level.

4. 5. 1. 9 Compensable Regulations

Under this scheme the government would compensate shorefront,property owners for the decline in the value of their holdings
caused.by the irnposition of -a regulation effecting that propertf .
There is no known use of this method in the United States a3 yel.

4-q- .10 Pe ttinq

The permitting alternative involves the establishment of aregulatory framework whereby the undertaking of certainactivities in a defined area -is contingent upoi obtaining agovernmental 'permit by meeting certain t,erms and conditiois .
These can include compatibility of the proposed activity in itsdesired location with established land use, environmentat, and
socioeconomic policies. In addition, they can also include iite-specific design and engineering standaids intended to minirnizepotential adverse economic, social, fiscal, and environmentalimpacts. These are usually administered through municipal andcounty building codes. For exanple, Ventura County contiins aspart of its coastar zoning plan standards which apply to theconstruction and maintenance of shoreline protect,ive devices.
The standards outline t,he general allowance Eriteria and impactanalysis requirements which iay be required of uptii..ttt" (c;iliyof Ventura, L987).

Shoreline irnprovement projects are also generally reviewed,by the affected county, muni-ipality, the dalifornia coastalCorunission and the U.S. Army Corps-of Engineers for technicalnerit and environruental impacts. In their iegulatory procedure,a nurnber of interested State and fedeial ag-enlies alsoparticipate in the evaluation of any shorerine propoiar.
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4.5.2 Warning Swstems

This grouP of techniques prfunarily involves governmentalagencies at various levels providing the public with-intomationconcerning tl"- projected - short-f,em - and long_tem risksassociated with development in erosion hazard areas. Theactivities cal range from ongoing, year round e6ucatiorrir
Programs to broadcast warnings inrnediately before major stormevents. A range of dif ferent programs and altivities tf,at sen/eas warning systems are described below.

4 .5.2 . 1 Public Education

This would _encompass a range of programs and activitiessponsorga !V-Iocal, State and_ Federil goveirun5nt agencies. thesecould include -periodic workshops in major shoie communities,dislenination of nap-s gl9 .panpirlets aetiiii"f--"t"sion hazardareas and erosion probabilities, and speakers pr5grams.

4 -5.2 2 Deed Dise losure

This would require the inclusion of a statement on all deed,sof properties located in defined erosion hazard areas that suchPfoperties are subject_ to probable, erosion-related-j5p";a;'.This would warn-potential purchasers oi shorefront properties ofthe ' erosion risk. The- . definit,ion of the erosioir hizard .r".youl{ likely be done at the state Level, and the -primary i"""rakeeping responsibiriry would resid,e ar rhe loiar a; ;;;lygovernnent, level (e.9., county clerk or county record,er,soffice).

This is si:nirar to t,he deed d,isclosure program above. rnthis instance, local rear estat,e agents would, b6 r6quired to wainpotential buyers of shorefront properties foca€ea in erosionhazard areas, rhat these properties- face tG--irouauiliit-;ifuture erosion-related losses.

4.5.2.4 Erosion Forecasts

The National Weather Serrrice currently issues est,i:nates ofshort-term erosion expected to accompany- the ocrcurrence ofcoastal storms. This service usualt| pioviaes .drr.n." noticeonly -for the occurrence of- major stoms-. The erosion forecastscou19 be - supplemented with inforrnation on yearly recession ratesand how these are being influenced. by selsonal weather trends
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(e.9., prolonged winds). However,
better managed at the BEACON level.

long-range beach monitoring is

4 -A -2 ^5 Disaster Preoaredness

State and local emergency planning officials would develop
contingency plans for the evacuation of shorefront areas situated
in critical erosion and fLood hazard areas. The National Weather
Senrice storm warning would be quickly relayed to local emergency
planning officials. State and local officials would infom
shorefront residents residing in hazard areas that they face the
high probability of severe erosion losses during naJor sto:ms.
Timely evacuation of erosion hazard areas would lessen hgrnansuffering associated with short-term erosion accompanying severesto:ms. This ef fort could be coordinated with the various public
education and civil defense efforts.

This strategy is t1pically appried along the u.s. At,rantic
and Gulf coasts where hurricane sto:m surges pose serious floodthreats. wes! coast prepar'edness would be confined mainly tomonitoring af t,he winter spring tide windows when stor:ns can
cause the most damage to vulnerable beach areas. The city of
Carpinteria present,ly performs this se:rrice through their locallifeguard serrrice.

4.5.3 'Re1ief, Rehabilitation, and Insurance

rn contrast to warning 
_ 
syst,ems, this group of techniquesdeals directly with the locations of structures and pu6tic

facilit,ies in erosion hazard areas. These measures either offer
?id to reprace erosion-related losses of property, or createincentives and performance st,andards for avoiding oi minimizingfuture erosion losses. Some of the irnportant nethods are noted
below.

4.5.3. 1 Insurance

The National Flood Insurance Program (NFIP) is a federallysponsored and operated program -which cuirently provi--sshorefront Property owners subsidized insurance pr6tection
against erosion-related losses and undermining caused by waves orcurrents exceeding specific levels. Thus, it applies only toshort-termr erosion-related losses accompanying -major stoims.Local communities _particielting in either - the emergency orregrrlar programs of the NFIP must adopt mini:num building iodesand planning programs.
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P4.5.3.2 Relief and Rehabilitation
Elisting rehabilitation and post-disaster assistance isgenerally not available to cover eros-ion-retaiea-prop"rty los""".aid is generally only avaiLable where erosj-on-reliied. Iosses haveoccurred as the result of a major stortrl. rt generalry requi=""-"Presidential declaration of a ',major diiaster,' or of annemergelgyl'- for- post disaster assistince to be made available.The available.31d.is generally targeted toward the reconstructionof public facilitiesr-utilities and infrastructuie.- Low interestloans can be made available to privat,e citizens. Rehabilitationald Post-disaster assistance originate at the Federal levelthrough the Federal Emergency Manag5ment Agency iruuel .

Economic incentives courd be offered by governments toshorefront property owners to relocate out 6f erosion hazardareas. These could be irnplemented on a pre-or-post-sto:m basis.rncentives could include. outright grants or 16w interest, loanscovering moving of reconstruition- expenses. Reconstructiongrants or loans could be made_contingent upon relocation out oi-.coastal hazard area. simirarly, tax abatements could rc jianieaon new construction located out of an erosion hazard ;;.Finally1 governmglt(s) could supply assistance itt roJaiing-i"apurchasing suit,able' ireas for -i"iocation. 
trr"""-progrErms wouldrikely be implemented at the state .ttd r"deral reveis.

4.5 Stratemr Selection

. The objectives of BEAcoN and associated, sand managementissues were r::.:g in chaprer 1.0 and section a. r. oi rhi; ;;il;:Consistent with these obligations and the desire-oi- BEAcoN for aplan which-emphasizes non-structural methodo:-ogies, tn" folfowinqgeneral criteria were adopted, for pran formuraiioni "r

1.
2.
3.

specific evaluat,ion criteria were chosen to identify thecontribution of aLternatirg strategies to beach enrrancei.;;,sediment supplyr- harbor maintenance, ind storm p."i""tion issues.Based upon the discussion presented, in section Z.t, the touowinqcriteria were used ro evlluate and, seteci 
"pf""i"i;;"-;;;;G;for more detailed development:

The plan should strive for beach enhancementi
The plan should be regional in scope; and
The- pran should avoid structural sor.utions asmuch as possible.
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2.

3

4

5

5.

Will the strategy enhance beaches (rnain obJective) ?

Does the straLeg:y -address bruff erosion mitigation
(storm protection and/or sedirnent budget issue)?

will the strategv address proliferation of shorelinefortification (rnain obJective) ?

can the strateg-y be used to reduce f ruviar sand,delivery losses (sediment budget issue)?

wirl the strategy address harbor maintenance dredging
(main obJective) ?

Does the strategy help to reduce storm damage toproperty and infrastructure (nain obJective)?

TheThe results of this analysis are summarized in Table 4-1.conclusions suggested by the results are elaborated below.

:

4.5.1 No Action Alternative
This strateg"y does not fulfill

obJectives. It is therefore notplan given the fact that other
available for consideration.

any of BEACON's goals or
reconmended as a satisfactory

positive alternat,ives are

I
j

i.

4. 5. 2 Enqineerinq Techniques

Beach nourishment has been identified as an alternativewhich achieves most of the objectives. Widening the shorelinewith suitable sand sources not only enhances f,he recreationalpotential, but mitigates shoreline er6sion and stor:m damage i"aalleviates the concern for proliferation of coastal strricturefortification.
Seawalls r bulkheads, revetments, and of f shore brealclsaterscan be used to reduce storrn damage and locally red,uce stormdarnages. However, the measures are in-conf lict witn the broad.erobjective of trying to achieve solutions that lessen the need forstructural solutions and fortification of the shoreline.

i

"l

I

.)

I

-r]

Sand blpassing of existing harbor facilities is identifiedas a means t'o achieve regular maint,enance of navigationfacilities and reduce storm damage by prevention of ad,verseeffects from littorat drift interruption. .

_)

t*/
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Table 4-1
Alternative Strategy Evaluation

V

Altornatlve
Strat€q16a

hhalrcaa
B6achsa?

ultlgat€8
Bluft
Eroglon?

OE{IECIN/ES AND

Addle8aaa
Progressive
ShoroIh6
FortlfLcatlou?

Addrease6
Fluvlal
Salrd
I,oas?

l,lalntahg
Ealbor
Dredglug?

Reduceg
Storil
DaEages?

l{o

Yes
Yee
Y€a
Yas
Yea
Y€a
Yes

Yea
Yes
Yeg
Y€s
Ye8
Yes
t{o
No
l{o
l{o

1. I{o Astlon l{o

2. Euglneerlng ltechalguea:
S€arral,la, Bulkheads, Ravetrmts No
CrctLus No
Offsbor€ Eleakwatars No
8€ach NourlshEnt Yea
Sard Sclaplng llo
Sard BlTrasslBg lto
Dune Stablllzatlon No

3. PubUc Pollcy Tschn{ques:
f,aud Maaagamnt Zoalng l{o
ShlftJ.ag Easerent No
Bulldlng Codo t{o
S€tback No
Acqul.eltlon No
Pr€f,e!6nt1al |raxatlotr No
Buildlng l,loratorluE No
llransf€r o! DevglopDett Rights l{o
C@p€n8ablo Regulatlons No
PoldttlBg No

4. l{arulag SyBt€Ea:
Publlc Eduatloa
D€d DlEclosule
Real Estat€ Dlaclosuro
BroaloE Forocaats
Dlsaat€r Prepaledlesg

5. Educatlo!, Rehabllltatlon,
and IDaura[ce!
Iuaurarco
Rellef and Rahablutatlon
Relocatlon Incantlvo

No

Yea
llo
YEg
Yea
llo
l{o
l{o

!{o
No
l{o
l{o
No
l{o
No
No
l{o
No

No
No
NO

No
No

No
No
No

Y€a
Yea
No

Yea
Yes
Yea
Yea
Yea
Yes
Yea

No

Iqo

llo
No
No

No
l{o
No

l{o
No
l{o
No
l{o
l{o
Ho
llo
No
Y€a

No
No
To
No
No

No
l{o
No

l{o

llo
tlo
l{o
No
No
Yes
l{o

No
Ho
l{o
No
No
l{o
l{o
No
No
Yes

Ho
No
lIo
No
No

HO

No
!lo

!lo

No
No
Ho
Y6a
No
No
Yes

No
No
NO

No
No

NO

No
Yes

No
No
No
No

l"

No
No
YeE

No
No
No
No
No

No
No
No

Eeacon Oblectl,ve

Etrhance Beaches

Mltlgat€ BIuf,f Eroslon

MdreeE ProgrgsElvs shorelh€
Fortlflcatlon

Addreag Pluvlal, Sand Source

tlalntafut Earbor Dredglng

PEqnrneldgd Strateav

Euglneerlng Techtrlques

Englneerlng Iehnlquea and/or
Publlc Pol,lcy

Engln€€r1Dg Iecbniquee aud/or
Publlc PoI1c1'

Publlc Po11cy

Englnoerlng trhulgues and/or
Publlc Poucy

Englneerlng technlques and/or
Pubuc pollcy

t\

Rsducs StoDr Dafragea
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Dune stabilization affords a means to provide winter stomprotection using a natural defense banier that would substitute
for hard permanent structures. However, its application is
linited to relatively .wide sandy beach areas with favorable wind
conditions.

4.5.3 Public Policy Techniques

selected use of land nanagement techniques may be
aPproPriate t,o deal with aspects of the shore protect,ion, fluvial
sand source depletion, harbor dredging and storm damage reduction
objectives. The first and last, objectives nay be managed through
lald development regulation. updating of building setback
criteria exemplif ies one strateg-y plan from this suite ofalternatives to deal with receding shorelines and achieve storm
damage reduction without the need for additional shore protection
structures. Furthermore, the issues of fluvial sand source
depletion and continuance of harbor blpassing practice may best
be addressed from a policy initiative.

Based upon a review. of the public policy techniques
previously discussed and summarized in Table 4-I, Lhe followingalternatives are appropriate for consideration:

1. Land Management zoning - Derineation of coastar hazardor s.and source zones to prevent future development fromerosion damage exposuie and/or to prese-rve bruf f
erosion and coastal stream sand sources.

't
{

*)
t
I

I

2 Building Code
specifications
methods.

Develop uniform criteria and
for erosion protection structures and

3

4.

Setback - Review existing setback policy to protect
development and/or preserve bluff erosion iand sources.

Permitting - Deveropment reguratory policy to maintainexisting harbor sand blpassing operation, protect and
enhance sand delivery from rivers and slreams, andprotect bluff erosion sand sources.

lI

l

4.5.4 Warning Systems

These strategies do not specifically address the BEACONissues. However' because of their general public informaticnalnaturer they represent incidental policy ttral may be beneficialfor incorporation within local jurisdictions

-J

I
J:)

I
I

"i
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f,4.6.5 Relief. Rehabilitation and, Insurance

These strat,egies are also incidental rneasuresspecifically mitigate sand management concerns.burden associated with their imprementationinpract,ical for local government spons6rship

4.7 Recommended Sand Manaqement Strategy
Table 4-1 . clearly points t,oward a strategv which utilizesbeach renourishment ls- a principal mechanj.si- to fulfill themajority of -BEACON's goals and objeitives. rn so d,oing.-b"i.h;"are enhanced, storm damage may 6e red,uced because of the wid.erbeach berm, and the n5ed f6r additional 

"f,"r" protectionstructures is reduced. Furthermore, the problem of blu?f erosionis nitigated in a walt yhich_ conpensatei for any decreas"-ir,natural sedirnent supply lost by itl stabilization.
rn addition to beach nourishment, the use of sand. bypassingtechniques and.public policy is suggesied to ad.dress the issuesof harbor maintenance and fluviir sand, 

""pprytwhich are notother:urise covered by other means !-5-r

The assumptions which were made to arrive at the recommend,edstrategy imply that continued monitoring of the shoreline isadvisable to confirm and refine the assumftions, and ""ppi"r""lthe limit,ed database which presently exisls.. iheref"rll neactrmonitoring should be incorporltea witirin any BEACON p1an.

- Lastly, BEACON has expressed the desire to initiate theregional approach to sand management through tnpiementation of asmaLler one t,ime demonstration project (BEAdoN, 1gg5b) . s";h ;project would serve as an impitus ior the'raiger program andprovide-an opportunity to gain valuable technical intoima€ion io,design input to the regionil p1an.

rn srunmaa-lr, the above strategies furply that it isappropriate to recommend short-term and-long-teil- programs. Theshort-term pran would be u:r.g ar prod,ucinj-i;i;;"[ioi nece""i,'for the specification of the rarge- scale i.gio"ii program. Thespecific reconmendations are outlinea in the following sections.

that do not
The economic

renders them
r

4.7 L Short -Term Str teov

short-term strategy is reconmended, to consist. of theThe
following:

continue monitoring of the BEAcoN shorelineto confirm technical assumptions andsupplement data deficiencies.

-5 8-
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2.

3.

Define the specific funding program and its
practical revenue capability so that the
extent of regional irnprovements can be sized
accordingly.

fmplement a relevant demonst,ration proJect to
test an element of the regional plan andprovide public impetus for completing the
long-tern plan.

l
I

-1

t

*l
\
!

4. 7.2 Lonq-Term Strategy

The long-te::ur strategy is reconmended to contain the
elements listed below:

1 Develop
restore,
shoreline.

a beach
naintain,

nourishrnent
and enhance

Program tothe BEACON

I
i
) 2

3

4

Institute public policy to. ensure that sand
blpassing at the four harbors is giuaranteed
in perpetuity to preserve the natural
littoral system

Institute public policy to maxi:nize natural
sand delivery to the beaches by rivers and
streams and natural cliff erosion.

Review, and rnodify, where appropriate, public
policy to determine the acceptable balance
between beach protection and property
protection.

Prioritize the phased implementation of the
selected sand management plan.

5.

i
.l

I

-J

l
J
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t_5.0 PI,AN DEVELOPMENT

This chapter presents the development of a long-range sand
management strateg"y that, incorporates the concepts of beach
nourishment, public policy measures and coastal monitoring as itsprincipal elements. rn addition, a near-term program of small
scale demonstration projects is proposed which- witt serve tovalidate critical elements of the long-range program.

Frorn a technical standpoint, beach renourishment depends onthe following:

L. Availability of suitable sand borrow sourcesi

2. Availability of construction equipment todeliver the borrow sand to the beach fillsite; and

3. Satisfaction of physical beach fill designcriteria that fulfills profile geornetry
. reguirements and fill longevity.

These items are d,iscussed below.

5.1 Sand Sources

Beach nourishment can be performed by importing sand. frominldnd or offshore sources. rnland a6posifs--of sand. areconventionally delivered to the fill site by truck. Since thestandard bulk carrier hauls approxirnately 18 cubic yards ofmaterialr many truck-trips are necessaa'lr to deliver large-volumesof sand to the shoreline. Less conventional methods to transportinland sand in bulk quantity include slurry pipeline and convlyorsystems. The latter was performed on a-smal] scale at theexcavation of a large foundation in Los Angeles (Los Angeles
limes' 1988). The former has not been apptiea in tne uiiteastates except in prototlpe fixed harbor sand blpass plants.

5.1.L Onshore Sources

Known inland sand sources within the study area includeriver bed deposits and f lood control debris bas-ins. I'Iining of
sand in the Ventura and Santa Clara watershed has been perfoimedfor a number -of years to supply sand and aggregatl for theconstruction industry. In rare instances small vofumes of sand.
have been delivered to the shoreline in response to 1ocal erosion
emergencies.

F
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Borrow of sand from debris basins has been proposed by anumber of researchers (Bailard and Jenkins , L9gil.- rigur""-6_rand 5-2 show the locatiion of those retention sites within theimmediate santa Barbara and ventura Counties area. The controlstructures are primarily intended to regulate mountain runoff ano
lfPture debris and sediment to keep downstream channels free i"=flood control. Accumulated debris ind sedjrnent are periodicallyremoved from the basinsr. generarry forrowing heioy ,"i"ii1rwinters. usually the material is usel for lanatirr.

In order to use the debris basin sediments for beachnourishment, the accumulated sedirnent must be graded and "iti"Oto remove undesirable rock and brush. Furtheriore, the basinsare relatively remote and inaccessible which fimits the size ofequipment that can operate in the basin. As ; resurt, thisresource is better suited to small scale fill operations as thetlpical volume requirement for beach fill and' rnaintenance isorders of magnitude greater than the quantity of sand availablefrom the debris basins. ,Howevex, the sedGent constitutes apotentially important sand source when viewed from the sedimenibudget perspective. Therefore, ways to deliver the sand to thebeach as a feeder material are de3irable. app-nJi* c provides adiscussion of the costs associated with sn3ieline aeiivery-"iitrucks.

By far the most attractive means to furnish borrow sand inquantity required for beach filr is from otisnore aeposit-.Evaluation of this resource within the BEAColl-stuay area lrastherefore given particular attention.

')

I
1

J

5.1.2 Offshore Sand Sources

rn order to determine the extent of sand potentiallyavailable for borrow from offshore areas, the Santa Barbarachannel was studied for suitabre source materiar. -E;i;ti;;
IiteratuTg, previous field surveys, and other aaii-were reviewedt9 identify candidate deposit l6cations. promising sites werethen selected for further study to d.etermine their sedimentcharacter and volume. This was accomprished .,ri. g"ophysicarmeasurements and vibracore sarngling as pait of a cruis6 .b"i""t"aduring August and september 19-9.9. - Figure 5-3 shows the generaloffshore sand deposit areas that *"r5 identifiea in this study.
3h" following gq{?glaphs contain a brief J"""ription of eachborrow site. Addiaionat derairs may be found i;-6;""dix B.

1

I
5. 1.2. 1 Offshore Goleta

The Goleta deposit is a narrow east-west trending body thatextends eastward from Goleta Point toward tne-nope--nancfr area.1J
I

_i

l

J
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At its west end it lies approxi:nately one mile south of GoletaState Beach and Goleta Slough_. The-overall sedirnent depoJii-i"approximately 3-.5 miles long_r- but is generally less [rri"-o.smiles wide in the north-south dimension.

The su:rreyed area of -!lt" deposit occurs in a water depthrange of 30 feet to over L2o feet, and it "ppe"r" fron Lhe9lophyqical data that as much as 50 percent of l,ire i"t"r-n"r'ureof sedj:nenr -Tay be beyond the - economic dredginj rinit.Approxj-mately 24 1000,000 cubic yards of sand was cafcrifjiea-to Ueavailable for dredging. the mean grain size oi the ""air.tt"averaged about 0.14 mn.

5.1.2.? Offshore Santa Bdrbara

The Santa Barbara deposit consists of three potential borrowareas based .gn, rnapping and anarysis of rhe glophysi"ir-aila.
The division between- th; western aiea and the t*o eastern areasis 

- 
based primarily on the exist,ence of nan-made structuresincluding_the harbor entrance channel, Stearn,s Wharf , i"a-tfr"sewer outfall. The two eastern depoiits are separated by theaxes of a pair of an echelon anticlinal folds over which thesediment apparently thins to 1ess than 20 feet.
The western area lies immediat,ety offshore of the harborbreakwater in water depths of 30 to 45 feet. The a="agibf.thickness of the deposit is estirnated to range from 25 to 45 feetand contains an estimated volume of about 9-rnillion cubi" yuiJ".However' sediment cores 

"hgy grain size to be predomin.tttf|-r"ryfine sand with silt to silty clay below a aepfh of 3 feet. Dueto the relatively- fine-grained sedirnent ind the lack ofdefinition of the base of the deposit it is considered. the leastfavorable of the three potential borrow areas in t,he santaBarbara area.

The eastern offshore borrow area trend.s east,-west for about8'000 feet and ries in water depths of 55 to 70 feet. rt i.sabout 4'000 feet directly south of East Beach and SantaBarbara cemetery beach. The- thickness of the deposii ,riiiesfrom 25 to over 50 feet with the thicker poriion iying in-inedeeper water portion of the area. It contains an estimateddredgible volume of at least L3 million cubi" yuid". Add,itionalsedirnent could be dredged in d.eeper rut"r". Grain sizeanalysis found that the sediment generaily consisted of fine tovery fine sand, wiLh an indication of some mediurn sand at aeftn.
The eastern nearshore borrow area also trend.s east-west. Itis centered approximately 2r000 feet offshore the eastern end ofEast Beach in warer depths of 2s to 50 feet. Dredgible thick_ness varies from 25 to 40 feet and it contains an estlmated

l
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l
i
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j
I

l
l
It

I

.j

l
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dredgible vorume of 10.5 rnirrion cubic yard.s. The grain sizedata indicates near surface material of ?ine to verfr fine sandoverrying medi'n sand at rerativery Jn"tlo* depths.'--t 
r4*e

The two eastern deposits offshore of Santa Barbara appear tobe- acceptabre borrow areas from the iii"ap"i"t of locationrelative to beaches requiring ."epr"rri"hn;;i;-;;G, aeptrr-r;;;;,volume of sedimentr- .and 
-grain-s Lze'-distribution. The nearshoredeposit has the added, idvantage of--being in-ieratively shallowwater.

5. 1.2.3 Offshore Carpinteria
The deposit of interest is naturally broken into two partsby the bedrock outcrop area that exteird,s west from sand point;these are referred to as carpinteria north and south. Thenorthern deposit is relatively imarr witrr 

"n .rr""age thickness ofabout 20 feet. An estimated- are-tilr"-- 
""r"rJ-*"r 4.5 nillioncubic yards was calculated, ana c6i. a.t. showed prirnarily veryfine sand.

The southern deposit is much _larger and may be faultbounded on the north -side. Th; dredgible vorume is restrictedby water depths which range from so io over g0 feet. However,t|" _major rirnitation io areaging may be the rwo chevronpiperines which cross the area and aivide-it into--iwo_::.""1-"i;]!.Esti:nated dredgible volumes are in the range of 5.5 ni.rlion cubicyards for the northern segment and 2.5 mlllion- cubic yards forthe southern segment. core samples showed. onry-rnaigi"ir-i"unsuitable material.
rf"_deposits offshore carpinteria appear to be of rimitedpotential use as borrow areas even though lrt"v ire werr situatedwith -respect. to target beaches. wat5r aeitrr iirit.tions and.man-made obsrrucrions can probabry p. ,iiigit"a 1ii-"-"""tj,however there are no strong indicitions ot- rniteriar with asuitable grain size.

5.1.2.4 Santa Clara River

The area offshore of the santa clara River and ventura Rivermouths contains a- large volume of sed,irnent, but, the material alsoconsists of ?. 6i9! percentage of fine gt.il"a sand. rt isberieved uhar the rnijority of tfre fine to medium sand may berestricted to the nearshore-zone-(water depths fess than 30 t6el1which is considered too shalLow fdr dredging on the ;t";-"fr.fi.Furthermore, the thick blanker of reraiiv"iy-ii".a grli""a rii.Pleistocene and Holocene sedirnent has buried' oia"r and possiblycoarser grained channel deposits at too great a depth to be

Fc
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economically dredgible. Pockets of lgdiurn grained, sed.iment mayexist but the deposit boundaries or sed,i:nent -ficies -;ffi;;; 
aretoo gradual to definitively map with exisring geoptrysicai j6i;:

Dahlen -(1988) used recent seismic data collected by theUniversity of Southern California and core data 
""if".t;--b"-"boththe U.S. Army and this investigation to refine the linits of theborrow area which lies in the water depth--""ttg"" of 30 feet to

3PProximately 50 feet. The volume of thl depo"ii *"" estirnated tobe about 250 million cubic yard.s assuming '. - -ietatir;it;;itor*
branket of Holocene sedirnent lpproxirnately is i""t- thick.

Grain-size data for the cores collected in this investigationgenerally -indic.!? a marginally _suitable materiJr -- with no definitepattern of location or depth- for the fine-grained ma.teriaf .'"ririJthe verT fine-grained sediment.

5. 1.2.5 Summar^Ir

Table 5-L summarizes the general characteristics of the foursand reserve areas. Review of tfre table shows itr"t the Santa Claradelta region contains the largest volume of sed,iment. The SantaBarbar'a deposit lvas determinei to contain the coirsest sand whichmakes it the most attractive for beach nouristrmeni purposes. Thedata indicates that large quantities of sand are available withinthe shoreline areas rhar qgtld potenrially 
";; ii: Detivery oi trr"borrow material to candidate beach sites is most efficientlyperformed by floating dredge equipment as discussed in the nextsection.

5.2 Sand Recovenr and Transport

I
.J

I

J

I
._l

I

l

t
I
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5.2.1 Dredge Equipment

Beach renourishment from offshore borrow areas can be achieved
Iilh !Y" types of dredges: hydraulic pip"ii"" .tta -r,opp"",
Hydrau-lic pipeline dredges are essentially ifoating bargei'withonboard pumping equipment which are capabll of ex6avating widebottom cuts. The suction pipe is oflen fitted with a rofatingcutterhead which loosens the nlterial to be excavated for easierwithdrawal. Hence, these .dredges are commonly referr"a io ascutter suction equipment. Pipeline dredges are g3nerally thoughtof as fixed plant since the d.redge is connecled to a flexiblepipeline that carries thg. dredge-spoit onshore. The dredge canprogress through a deposit !v +a:uiting anchors and pile 

"pria" to"wa1k" forrrrard. Sections of-pipeline are added as necessary toacconmodare thg dredge's propagltion rhrough a deposit. rigu;E's_+shows a tlpical pipeline areage plant.
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Borrow Area

Table 5-l
Offshore Sand Deposit Characterist,ics

Estirnated
volume

cy

Estirnated
range in

sedirnent size
d. o , IIUll

Goleta

Western
Eastern

Santa Barbara

Nearshore
Offshore

Carpinteria

Northern
Southern

Santa Clara River Delta

Reference:

17,000 r 000
7,000 ,000

24,000r000

10 r 500,000
L3,000,000

23,500,000

4r500r000
13,100 ,000

L7 ,500,000

to 0.20
to 0.20

0.I2 to 0.38
0.11 to 0.38

0.22
0. 15

0.14
0. 14

0.11
0.11

to
to

250 ,000, 000 0.08 to 0.13

Data from shalrow vibracores collected in August-September, 1989.

-78-



n
t

-1

I

-1
I
1

rIJ
I

I

,l
't

1

I

-l
I
t

I
)

I

t

l

j
I

J

J
I

-,J

I
I

J

MOTOR

\
IYINCHES

/

/FLOATING PIPELINE

SPUDS '

CUTTERHEAD

this dredge is generally equipped slth two stern spuds. These spuds are usedto advance Ehe dredge lnto the cut or excavatlng .."r. A well-designed 30lnch dredge (slze ls given by the dianeter of che dlscharge ptpe) wlth 5,000to 8,000 hp on the punp and 2,000 hp on the curter .,rlr punp 2,000 to 4,500cubic yards per hour in soft uacerlal, and 200 co 2,000 
",rUic 

yards per hour1n sofr ro nediun hard rock rhrough piperine rengtrrs ,p ;;-i5,000 fc.

TYPICAL CUTTER SUCTION PIPELINE DREDGE

DREDOE PUMP

SUCTION PIPE &
SUPPORTING LADDER

REFERENCE: HERB|CH, t gTS I{OBLE
cortuttArtl
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A hopper dredge is I serf. 
. 
properted vesser with onboardgynnine equipment and storage biirs Lo hold excivated, materiar.The principal advantage of ?. rroppei is irs -Jirity ro freelymaneuver through deposit ai-ea and tri"-p"rt-the material todistant, discharge r.ocati6ns. riguie-l-s srrois-i tlpical hopperdredge.

Table 5-2 summarizes the characteristics of tlpical dredgesin the united states that wourd be .niir.bte io-irre BEAcoN area.,Fixed piperine dredges are capabre of high"r-diiry productionrates whereas hopper dredges are ied,uced in 6iii.i"rr"y because ofthe tirne requirea to fiil, dischaige ana t"i""p"it *.t"rial and,their f inn-ited dredce snoi -r .*.^-=I^--------..
mobniit ir'--r;;;ir,,"-5i.'i il";f;3= "iit8i'Il;" *nSl3"Iiii :H:Ilre lffegularly spaced between borrow sites *.t."--ln"it use morefeasible.

Pipeline dredges are rimited to.. the- rength of pipelineattached to the dredge. Furthermore. they u""o*E operationallyhampered in rough seis and con""g""irv cair b;-;;;" expensive tooperate because of downtime accumdlation. Both dredge tlpes arepresently-limited to excavation depths of about go-t""t berow thewater surface. As a minirnun econornic criteria, -it is preferablethat at l-east L5 feet of botto* r.i.riat iu."r.l ;; avait able fordredging within a hrater depth of :o-io so ieet. ' --

Fr

- For planning purposes, beach nourishment costs wereestirnated assuming use of hgnper dredge equipment. This decisionhras made on the basis of tha- locati5n of the offshore borrowareas with respect-to potential nourishment sites and the greaterflexibirity in delivering sand to rnoie distant areas.

5-2 2 Nourishment eosts

- Figures 5-5 through 5-9 show the distance in nautical milesfrom each borrow source area to points arong-th; shorerine. Thecost of derivering sand, from thes6 borrow areas to any point isdirectly proportional to t!" traniport d,istance. Time to filland empty the hopper dredge's storag! bins i"-g"""rarry constant.considerable cost savings can b6 realized-if in" sand can bebottom dumped f rom the ar5age insteia of tud"a-""| of the bins.rn the first -operation, tf,e dredge *"reiy 6p"""-botto* compart-ment doors and the bin storage is dumped iir;"fiy on the bottomwhile the hopper is still ,rnJe::way. !

The direct p*np out method requires that the hopper moor toa specially adapted. buoy which in tdrn is "orrr,""i"a to a pipelinerhat is laid to rhe beach. The aieage t"in"i"-to the buoy andy:e" hgr pump3 ro empty the. stolage bins. sand is then delivereddirectly to the beach via the pip"ri".-much like the fixed, d.redge
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Hopper dredges a're seagolng vessers deslgned to dredge and transport dredgednaterial co open-nater dlsposal areas. itt" worktng of a hopper dredge r.ssinllar to that of a home vacuuu cleaner.

Dragarns (e) wrtn dragheads (B) exrend from each elde of the shiprs hurl. Thedragheads are lowered to the channel bottoa and slowly p,rii.a over the rrea tobe dredged' Pumps (c) create suctlon ln rhe dragaru l";l;; slrt or sand lsdI1* up through the arus and deposired ln hopper blns (D) in the vessel,smldsection. lltren tfe blns are full, the dre.ige sails to the designateddl'sposal area and enptles the dredged Dareriai rhrough 
-1";;; 

hopper doors (E)ln the bottom of che hull.

E

B

TYPICAL TRAILING HOPPER DREDGE

-r:\-\D

REFERENCE: U.S. ARMY NOBLE
c('itutlaiTt
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Table 5-2

I}pical Dredges for Beach NourishmentAvailable to the BEACON Area

E
L1

I

fi

r

orrner Dredg€ Nr.E

iFlorldai
i I1l1noler
iLoul.glanat

iB.D. l.tccuEdyr
i0LllE R1edeLi

'Long Ielaadi

iPadlE Islandi

iN€wporti
iWeatport,'

'Eagle Ir

"Atchafalayan
iOuach1ta"

rEEaayona'

"Yaqulna'

Dredge
qF€

DIscblrgg
Plpe Slze

lachee

Purp
Slza

5,000
2.600

11, 685

2,88O
8,000

7 ,2OO
2,25O

1 csl
cs
cs

cs
cs,

TE2

TS

rE
TE

TE

fE
Tg

ts
lB

30

27

bora6pd6r cu.bl.c yrrds

15 r 000
9,700
3,425

5,000
5,000

15,000

7 ,6L5 3, 500

gopp€r B1n
Capaclty

4,000
1r 500

5,400

1r 300
4,000

5,000
825

36
30
25

2

na
3

I

5

5

7

I

Ovrn6!:

1 - Great Lakes Dredge & Dock Co., Oak Bfook, fll,
2 - Westarn-paclflc Dredglng Co., portland, OR
3 - Ben!:t Dubola Sona Co., Oak Brook, IL!
4 - North AEellcan Trall,lng Co., Oak grook, IL!
5 - llal3aon Conatructlou Co., S6attle, i{A
6 - Bean D!6dglng Corp., Nee Orl€ana, IA
7 - Gu),! CoaBt Tralllng Co., KenD6r, LA
I - U.S. Artqy Corps of Englne€ra, portland Dlst.rlct
r cS - cutter suctlon Dredge2 Tg . Traj,Ilng suctl,on Eopper Dredg€

Ra(ersnce: Wolld Dredglng Hln1ng & Co[Btruct,1on, 1989
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operation. This method of discharge is rnore expensive because ofthe capital exPense tied pp ]n the-buoy and pita-rut"ri.I as werlas the time reguired by the hopper d,relge to'"ipty the bins.

_ {gppgr dred_ges within the u. s . f reet may be furtherclassified 3: "hiq or b3gse tlrye. The first class are thosewhich are fully se1f. propelr6a, s6i going,r""""t". The latterclass are barges which lre assisted. -by fush--i"g. As a resultthey are slowgr moving and require more -sait time between borrowarea and discharge destination.
The different' classes of hoppers were estimated for unitcost on the basis of an assumed -daily rentai rate and. thedifferent_cycle times involved,. This iiformation is summarizedin Table 5-3. For_ purposes of this study, unii--price ""ifi.i""for beach nourishmenl associated with"th;--rroiper barge typeequ+plent were used to assess project costs since if,;; ."iEiitii"a higher unit price,

I 5.3 Beach FiII Design Criteria
l

The beach renourishment concept was formulated by
I :onsideration of several pertinent telhnical ae"iil-criteria.
; These criteria include minimum dry beach wid.th, *iti*o* beachelevation, borrow source compatibility, and fiif iii". The
I .dopted criteria are discussed-below.
J

5.3.1 Dry Beach Widrh

Minimum berm width was -specified based upon seasonalvariation. Beach profiles recorded during tfre ggaCbN 
"t"Ay-""aobservations suggest that the beaches g6nerally recede about 50feet during the winter months. The cainer 

""i*L. seas usuallyrestore the berms to their pilor cond,ition. rt is auring-lhedepleted winter profile coirdition when storm waves occur.consequently, a minimum buffer width of beach is desirable-toabsorb storm energ-y- for-property protection. This stud.y assumedthat a berm width of 50 feei in the winter is a mini:nar
Tggulrement. This translates to a minimum sunmer berm width of100 feet. These widths were used, to specify beach fill widthsfor property protection.

i
l
J

-t

i
t

.j

a

I

i
*J

i
{

I

5.3.2 Berm Elevation

rn-conjunction with the ber-m width, the beach must be highenough -in elevation to absorb wave runup and thus prevent 
""uwater from inundating backshore land. A gimplified -wave 

runupanalysis was performed using- procedures outrinLd by the u.s. Army(1984). Runup was computed-by estirnaring th- a;";;formarion of
-87 -
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Distance
From Borrow

Table 5-3

Beach Nourishment Unit Costs
Using Hopper Dredge Equipment

Unit Price SlSource in
Nautical
lfiles 1, 000,000

Dredge
2 r 000,000

$s.00
$s. s0
$5.00
$5. s0
$7 .00

$1.40
$1.90
$2.40
$2.90
$3.20

s.50
5.50
7 .40
8.40
9.40

$1.90
$2.80
$3.60
$4.90
$5.s0

VoIume-cy
3 r 000,000 5,000 r 000

$1.40
$1.90
s2.40
s2.90
$3.20

5.00
6.00
7. 00
7 .90

$1.90
$2.80
$3.50
$4.90
ss. s0

Equipment:
FiIl Method:

5
10
15
20
25

Equipment,:
FilI Method:

5
10
15
20
25

Equipnent:
FiIl Method:

5
10
15
20
2s

Equipment:
Filt Method:

5
10
15
20
25

Hopper Dredge
Direct Pump Out

$7.10
$7.50
$8.00
$8. s0
$9.00

$1.40
$1.90
$2 .40
$2. e0
$3.20

$7.50
s8. s0
9. s0
0.40
1.40

$1.90
$2.80
s3.50
s4.90
$5. s0

$4.30
$4.90
$s.30
$s.80
$5 .20

$1.40
$1.90
$2.40
$2.90
$3.20

$4.90
$5.90
$5.70
$7.70
$8.50

$1.90
$2.80
$3.60
$4.90
ss.s0

$3.50
$4.10
$4.60
$s. 00
$s.50

Hopper Dredge
Bottom Dunp

Hopper Dredge
Direct Pump Out

s
$1
$1

$
s
s
s
$

4. 10$
s
s
$
$

Hopper Dredge
Bottom Dump

See Appendix I for detailed cost backup dataNote:
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d9"p water storm vtaves in the santa Barbara channel to differentshoreline points. - Figure 5-10 summarizes tn" *j"" a.t. that wasused to describe the deep water storm crimate. 'Fo, purposes ofthis study a srorm wave with a 50 year rerurn prouiuiii;t-r;"selected to assess runup requirements. Table 5-4' tabulates theresults.
The table 

- 
provides al 

- 
approxirnate estimate of shallow waterstom wave height for the rislea areas and the approxirn"t" *irr"runup that would occur on the beach. Biear.li treight" ,.".estimated based on assumptions of average beach Jfop""r---"r,a--it.resurtant runups were computed. ln geieral, the re-suris 

""gg""tthat minimum dry beach erevations strorita ue' +ii. o' to +12 . 0 feetabove Mean Lower Low water datum (Mttw) in the Santa Barbaracounty arga while ventura county beiches' east of the RinconParknay-should be filled to at Least elevation-+13.0 feet MLLw.These eLevations were used !g specify trre vorume of ary tEicrrfill reguired' for beach *ia""i"g--"t candidate fill sites.rnspection of beach 
- -profiles meisured, in october fggt--inAsummarized in Appendix D indicate that, the calculated bermelevations compare well to natural conditions.

The initial volume of sand required for beach fills dependsupon the similarity- in grain siz6 dist,ribution *t"n 
""*p"i-"a-'tothe native sand Lhat exists at the beach proposed fornourishnent. Essentially , the finer the borto*, tire -greiier-is

the volume required, whereas coarse borrow iana alLows forreduced f ill volumes. This cond,it,ion Tly be explain"--uy trr"fact that finer sands are stable at, flitter siopes, *116r"."coarse- grain material lies on a steeper slopes and t-herefoie-notas much sand is needed to restore the profill

. - _ ^ ^using an equiribriln- profire theory presented by Dean{J.988a)' the percentage of boirow material i"qiii-a for candidatebeach areas was estirnited. Table 5-5 summirizes the results.The table comPares the average native and borrow grain sizes forrepresentative shoreline sections and different ofishoi"-a-p""it"in terms of an overf il1 ratio. The overf ill ratio is d.ef ined asthe number of cubic yards of fill material reqirea to widen abeach divided lv tl?- comparable number of cuuic'yiras r"qii"J--toachieve the same width it sand ideniical t,o tire existing beachmaterial were used. Comparisons are also made to an olderempirical method considered Loo conservative for this study
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Table 5-4

Beach Berm Elevation Calculations
( Wave Runup Analysis )

.-.|
I
!

,l

,J
Approximate
Shallow water
wave height*

H'o Wave period
ft sec

Runup
fr

Runup
elevation
fE, IfLLW

lI
-t

{t
t

Isla Vista

Carpinteria

Pierpont Bay

Oxnard

9.5

11.5

15.4

13 .5

16.0

16 .0

15.0

15.0

5.1

5.8

5.5

5.3

11. I
11.9

12.6

L2 .3

*Assumeg,deep water wave heighprobability), stillwater leve

Reference: Table prepared, usingcalculation procedures sumrnlrized in theU.S. Army, 1984.
_simplif ied wave runup
Shore Protection Manuall

t of 20.8 f
t of +5.0 f

eet (SO-year return
eet MLLW.

I
I

)

i
.J

I
I
IJ

J

J

J
I

J
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Table 5-5

Offshore Sand Source Overfill Ratios

fi
ril

I

f1

,

1

r

Isla
Vista

Goleta
rilt Site

Santa
Barbara

Carpinteria Emma
WoodBorrow

Site

Goleta

Santa
Barbara

2.4
(3.5)

1
1

1 0
2)

8
6

2. .7
.7s )

8
0

1

(5.

2.3
(3.0) (1.

2
1

3
9

4
I
2

(l_. (

Carpinteria

Santa Clara
River Delta

Note: Overfill ratio is defined
volume to sand volume identicaLfill a given beach.

as the ratio of borrow sand.to native material required to

( .0)
3.1
(*)

3.7
(*)

( ) : SPIII method by Hobson, 1 977: Equilibrium profile method by Dean,* : Unstable per SpM methodology
1988
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5.3.4 FilI Lonqevitv

The remaining desigrn criteria for beach renourishmentprojects is the estimated life. Beach filts spread. taterillyalongshore i n_ an -upcoast and downcoast direction as waves reworkthe artificial deposit. . Tlt" theory has been describea Uy-nanyincludilg_ Dg*- ( 1988a) -?nd Larsen et _ at ( i.9gz ) . tn g6neralartificial fills- r3nidly diffuse at first 'and is a consequencelose a portion of their width t,o lateral- spreading. rhe pio""""slows with time and subsequent width reductions occur moreslowly. Finer_ grained materiat witt also tend to Ue t"itrrp"rieamore rapidly than coarse size sands (Dean, rggga).

This diffusion process means that, an upcoast fill, asidefrom contributing sand to the overarl sediient buagei, .rirrresult in some beach widening beyond the endpoints of the fillboundarT. This characteristic may be utitizea to obtiinsecondary recreation and storm protection benefits. For a fiIIlength of 19r090 feet, for example, the beach within aboutanother L0'000 feet of the_project t:mits may accrete by aboui-ZOto 30 feet over a 5 to 50 I?.t period. - This principal isschematically illustrated in Figure 5-11 and was used to aidressprivate shore segments.

Periodic injection of sand can sen/e to maintain a desirablewidth, but llt" technique is further complicated by the-r.rr"energy availabre to move the sediment. -sitopli' stated,, it-i-r"rg"vorume of sand is-.deposited at a ueain- whose'profile hishistorically been sediment limited, the potentiil foi increasedalongshore Lransport exists.
The beaches of Santa Barbara County are thought to be sourcelimited in that the sandy portion is- a relati'ie1y thi" .r"""",overrying a roclqr substrare. _ (rnman, 19gg). This-impries initduring winter conditions when bdach prof ilei .r" dirinisnea, -rrot

enough sand is available for_ transport even though the availablewave energi'y is - 
present. Therefoie it is beiieved that theexisting alongshore transport from Ellwood, to th; ventura Rivermay be characterized by this condition. Exceptions along ifr"-roiymay include the more sandy beach segments iuch as gol5ta, nastBeach, and carpint,eria. Thq.irnFtication of this pheno*erro1 i"that artificial fills may $igsipqte rnore rapidty dire ro ti-it",littoral- transport rate r6sulting- from the e*Lra 'sana present.

- Based upon sediment budget studies it is estimated, that thelower and upPer bound of-alongshore transport from El1wood toPoint l,Iugg is on the order of l6orooo cubiE vira" per year roabout 1,000'000 cubic yard.s per yeir. Discountil; variations inwave energDz over the study- shoreline, 
- 
it may be-consenrativelyassumed thar t!" upper ltunit of al0ngsh6r.-ir.nsport may berePresentative of artificial beach cond.itlons wiitrin- the SiniaBarbara area. This criteria is accommodated uv "p".ifying
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additional fill width to compensate for an accelerated diffusion
and advection rate. Therefore, beaches which are assumed to begoverned by this availability factor require more sand, to
comPensate_ for- the anticipated transport. This factor may alsobe reconciled by scheduling larger volumes of periodic renoirrish-
ment to maintain the minimum specified beach-width. Table 5-Gsummarizes fill widths and maintenance volumes estimated toachieve the minirnum 50 foot winter berm width criteria.

5.4 Beach Renourishment Site Selection

Candidate sites for beach nourishment werefollowing criteria: reviewed by the

1- Renourish areas with sedinent budget deficits;
2. Restore non-existent or narrow beaches;

3. Enhance areas with high recreation potential andaccess; and

'4. Provide storm protection buffer for backbeachproperty and infrastructure.
Figrure 5-L2 summarizes an appraisal of the stud,y area shorelinein te:rnrs of the above criteril. The f igure indicites the g-neiafshoreline segments where each criieria may be coniidered
lppricabre. The main conclusion that may be- d,rawn 6"ru-in"figure is that beach nourishment is appropiiate over r"gf-"i iit"study shoreline for different reasons. /

5.5 Sand Recycling

The shoreline east of the Ventura River poses anotherstrateg'y option. The area has been identified as hairing adequatepresent day beach width, bt! a strong potential for rapid ero'sionin the near future. The future erosion potential is associatedwith the sharply reduced fluvial sand prodirction rates caused bydam construction and sand mining on the Ventura and Santa C1araRivers. Furthetrnore, it is_ recognized that the l{ugu Submarine
Canyon is the ultirnate sink for- most if not atl littoral sandwithin the regional cell. Therefore, measures which could bedeveloped to capture this sand and recycle it upcoast would.realize a conservation of existing beach res6orces and reduce theneed to supplement the local budget deficit. In other words,mechanical backpassing of sand upcoast would d.efray the necessityfor beach reconstruction in the future and lesson the need forperiodic beach renourishment from offshore sources by simplymaintaining the present adequate widths which currentty eiist.'
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Table 5-6

Estimated Fill widths and Renourishment vorumes

Location Estirnated
longshore

rate
(existing)

cy /yx

Construction
fill width

fr

Assumed
transport

rate
(after fill)

cyt

Isla Vista

Goleta

Santa Barbara

Carpinteria

Emma Wood

253,000

253,000

300, 000

250,000

215,000

11.0

100

100

100

150

525,000

525,000

512, 000

1,390, 000

Lr5L0r000

Note: A 5 degree breaking \irave angle is assumed.
r rncludes factor of safety as per Dean, lggg.

uA
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The sand recycling method has been considered one of the highestpriority techniques that should be considered to iestore littoralsand supply (State of California, 1975).

The sand recycling 
- concept may be implemented via fixedbYpass plants oI floatinf tropper- d,redges or a - combination of thetwo. Presently the redeill goveriment is committed to annualrnaintenance ar venrura Harbor aia a biannuilit d;;;;i";-pffi;;at Channel Islands Harbor. The- equivalent, of'alouE-64'0r-OOO-indLr190'000 cubic yards of sand is blpassed around, these facilitiesannualIy. The- blpassed material LLen continues downcoast, to theMugu Canyon sink.

The sand .recycring_ stra!"gy is illustrated in Figrure 5_13.Littoral sand over itre. srroii segrnent between rierpont Bay andMugu Canyon could be intercepted and returned upcoast withinthree -comPartments. Sand iould be reclaitred at Laguna point,Channel rslands Harbor, and ventura Harbor and ieturned upcoastto Hueneme Beach, McGrath state Beach, ""a upper eierpont Bayrespectively. Hopper dredges could be used t; transport thesandr oE alternatively fixed eductor jet purnps could be utilized.The latter method has-been successfuriy eirplbyed fi Austraria tob14>ass- comparable sand voLumes as r"goit"d'tt' i"y-"t tn"-pi"p"""athree 
- 
backpass stations shown in r'ig"rr" 5-r-3. with carefurplanning-, the methodology would pr6ve more flexibLe and lesscostly than conventional iiedging r3ittoa". A fixed plant arsoprovides the . opporru+ty 19 

-trinsport and deLiver sarri aiirv-["nultiple discharge points if desireb.
comparative cost analysis indicates that the fixed plantstrateg'y would yield a cheaper annualized cost in comparison tohopper dredge merhods rranspoiting a voruma ;i-apfro*imaEery 2.7million cubic yards (Hydro -sands, rnc., 19g9). rfiE t""hnolog-y isstill developing and'requires more design 'stu-y- prior to itsincorporation within the BEACON area.

5.5 Levels of Action

The sand nourishment strategy may be implemented atdif ferent level-s of action _aepending on need and fund.inglimitations. Figure 5-L2 indicites rfrat u.""a--nfon the ad.optedcriteria, the entire stud.y shoreline is appropriate for shorelinerecovery and enhancement. This plan, frrlreioi"r-"""stitutes anupper bound Level of action, and iubsequent alternatives may beformuLated based upon reduced ""op""-oi renourishment

- !'igure 5-14 summarizes four levels of action that wereformurated' Plan 1. -represents the maximum r-gionar r".orr"ryprogram of area wide renourishment as reconme"a;;l;"i-ii;ia5-L2' PLans 2 through 4 t.pt"".ni successive red.uctions inrenourishment coverage.
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Tab1e 5-7

Regional Recovery and ltaintenance: plan I
Detallg:

55 n116s of boach f1l1 frol offahors dredge opEratlon b€trrsn Isl.! vlst, and Lagua polnt.

Praltrolnary cost Bst{itt€:

Loc.tlon AstloD D(p€mo It@ ADurt Udt Prlc€
$/cy

Cost 2S-Year
Plojsst Coslcy

-1

1. colst! to
grntt Barbara

Beach P111.

2. SaDta Barbara Beach Flll
to Carphtarla

3. Carplatarla Beach F1ll
to San
EuBDav€nturr

4. Saa Buanaventura S€ach FllI
to cblnnol
IcJ,ande
Earbor

5. Port Bu€o@ to B€ach F11.1
lagrura Pobt

6. Santa Barbara .lddltonal
gatbor
Maint€nanc€

7. veDtura Earbor Addltlonal
Earbor
Ma1!t6rtaoce

8. laguna pollrt sand
to Ell,Pood Backpaealng

subtotal:

xob/D€mb
gatld Volt"t'€

l.lob/D€Db
Sand Volum

Mob/D€Db
Salrd Vol.uE€

l.bblD6Eb
Sand VoIUE€

l,loblDcDb
S.Id VoJ.u!€

Dredglng

DrsdglDg

18,750,000 cy
s5oo, ooo

s3.10 $58,100,000

9,750,000 cry
s1, 000,000

53.10 S30,200,000

33,600,000 cy
s1,000,000

s3.50 s117r600,000

44,400,000 cy
s500,000

S3.ro S137,500,000

27,75O,0OO sJ
s5oo,0oo

s3.50 S97,100,000

700,000 cy 52.00 S1,{OO,OOO/:rrsubtotal: s35 r 000, ooo

500,000 c1z 52.00 Sl.OOO,OOO/y!
s25,000,000

gubtotal: S5B,50O,OO(

gubtotal: s31,200,000

Subtotal: 5117,600,OOO

Subtotal: S138,100,000

Subtotal: S97,600,000

l,tob/D€Dob

Subtotal:

Dredglng
s138,300, 000

s250, o0o
1,000,000 c.y S5.50 S {t,600,OOO/)rr

slnr:
Contlng€nc1€e (10t)
Englnoerlng & Deslgm
Sup€nrl8lon & Addn

s542, {00,000
s6{ ,200, 000
s28 , 900, 000
s28, 900, 000

(4.5r)
( 4.5r )

-10 3-
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After the completion of the initiar fiIl, annual maintenanceof about 1,000 
' 
000- cubic yard,s pa;--y"., would be required, torecycle sand from the uogu canlon ai"a upcoast to Errwood. Thevolume, to be transporred. Sy rroipgr--areaie,--i" assumed to benecessary, to maintain the posl- fill ar5ngshoie transport ratewest of the Ventura River.

c

This plan is illustrated in Figruresthe_cornponents are summarized in fali" S_g.to ful-fill rhe following objectiveJi
5-15 through

The plan is
5-20 and
intended

1. Reconstruct and maintain a public beach at rslavista with secondarT bruf? erosion uritigati-nbenefit.

Enhance Goleta state Beach to increase recreation andprovide a secondary downcoast benefit of beach wideningto reduce bluff erosion problerns.

Maintain sand bypassing at santa Barbara Harbor.
Enhance santa Barbara,s East Beach and restore beachesdowncoast to l,Liramar for r".i"iiio' and propertyprotection objectives i -provide a second,ary 'beiefit
downcoast to s'runerland- as a result of the filltransport to that area.

2

3

4

5

6

7

8

Restore and enhance beachesCarpinteria for recreation
purposes.

Padaro Lane throughproperty protection
from
and

Provide f or smarr, period,ic sand inputs along theRincon parlaray ro slimurate, p""r."t-#;; gIJ#i, 
""aprovide some measure of enrraircer""t and structureprotection to the structurarly fortified 

""gro.rri. 
-'

Reconstruct 
- sandy beach from solimar through Ermnawood county park for-recreation entrincement.

construct a fixed sand backpass,/b14>ass transfer syst,emat Ventura Harbor, channer - rsrani! iarbor, and LlgunaPoint_to recycle littorar sand from pierpont Bay t,oMugu Canyon.

optional construction of groin fields east of McGrathstate Beach to reduce at5ngsrr"r.--iransport over thepopurated coastar sections aid reduce the need for sandsupplementation.

9.

-104-
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Table 5-8
Reduced Regionar RecoverT and, Maintenance: pran 2

1. Isla Vista

2. C;oleta

3. Santa Barbara

4, Carpinteria

5. Rincon point

5, Punta Gorda

7. Faria

8. Emma Wood

9. Ventura

10. Oxnard Shores

11. Silver Strand

12. Ormond Beach

13. Dlugu Lagoon

olg McGralh, OxnardEeacnes fgom fixedat Channel_ fslandsconstrqction of 12g oxnard Shores and

10,000 fr.dredqe oDercontiol, 'gro
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10.
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J

Extend the Port Hueneme south
sand loss to Hueneme Canyon.

breakrsater to prevent

11. ri+r I"$. Lagoon beach and stabilize it with offshoreship huLk submerged brealncaters .

The cost breakdown of the plan is summarized in Table 5-9. Theessential design criteria lre outLined berow

The fill prgjects west of the ventura Rj.ver were specifiedto provide a resultant mini:num winter berm width of S0 flei-orr",a projecr life gI ^?? years. This is accomplished uy p*ping atotal of almost 20,000,000 9"119 yards of sanl onshore-rb siiistyoverfill requirements. A f iv-e-year renourishment rnaintenanceprogram was specified to maintain Lhis minimum fill width--overthe project Life to reduce rnobilization and demobilization costs.The estirnated total- project cost over a 2s y".i-period is about$445 nillion.
The renourishment riability_may be reduced by the use ofcontroL -groins !9 regulate the losl of sand at the downcoast endof the firls. The controL groin wourd be a r-w profile shoreperpendicular structure locaied at the d.owncoasi ena of the fillsite:. 

- Jts purpose would be !g_r"golare rhe littoral tri"if"ri'ropre-fill rates so that firl life is extended as much ""-f-i"iur".Furthermorer the structure would seltve to maintain the widenedpranfor:rr of the f itl. Th" concept is s jmirai to the teminaLgroin at Santa Barbara's East Beach which has fr-fpea to presen ethe width of. the upcoast fill that, was restored there about 40yeals ago. The - specific technical merits of control gt"i"" atother reconrmended locat,ions requires more careful study and,ideaIly, is best preceded by . prdtotlT)e rest.

. Approximately 2.4 rnillion cubic yard,s of renourishment isestimated every 5 years for the sediment Limited beaches west ofthe ventura River. Assuming control structures could reduce this1i4i1t!r^ by as riftre is 10 percenr l & savings of overS1t500r000 every -5 years would be realized. Thus, theircontribution to the overall pran economics increases with theireffectiveness.

sand recycling is specified for the Ventura to Mugu canyonsegment to take advantage of the existing ueach conditions thereand maintain present widths. sand ".ptrrr" prior to loss to urrgocanyon is a critical eremenr of !!" ;t;;: Ar rhis rime,construction and maintenance of a fixed- uyi."" prani 
"y"i",appears to offer the potentiar for least cost.

The individo.] - Plants would consist of a shore stationedpump house that would drive a series of eductoi suction jet punpsburied within the active nearshore littorar ;.;;. Each eductorwould be capable of excavating a cone shaped, depression up to 20
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Reduced

Table 5-9

Preliminarlr Cost Estitrate
Regional Recovery and liaintenance: plan 2

i:':r
tf;{.1
t1"l

I
t:

Eq
\l

Grq

Iocat1on ProJ€ct L18t D(p€n6€ It@ Arcunt
qr or ft

6,1201000 ry

500 ft

38rlrO00 cry

3,150,000 c1

4118,000 qr

3,580,000 sy

500,000 cy

600 fr

550 ft

550 lt

204,000 c?

3,6001000 cY

500 ft

900,000 cry

500,000 c7

500,000 ca

500,000 cy

3,720,000 qt

2600 ft

496.000 c'}7

Unlt Prlca
S/qr or S/tt

naDalks 2F.j
ProJr

Cost

1. IrIr vlsta

2. Golotr

we6t Bsach

Blltrcre

lllraur

{. carplntarla

5. RlacoD Polot

6. Purta corda

7. Farla

8. Fnp WoOd

rnltlal FllI

Contlol Crol!

Malntenance F111

Inltla] P1II

l.lalntotlanc€ FlIl

Control. croln

Control crolD

Control Crol.D

Malntenanco F111

Inlt1a] F1Il

Control croln

l.tabt€rurnc€ F1l1

Sard IDJ€ct1oa

sand InjstLon

sand Injectlon

Inlrlat F11l

Control Grolng

l,lalntsnarco FlIl

lloblD3Db
SaDd VoluD€
l,lob/Doeb
croln L€rgtb
I'trcb/Dercb
Sand vol.uD€

l.lob,/D€rcb
Sand volurog
l'lob/D€eb
sand voluD€

Mob/Dchb
Srlld VoluDe
tlob/D€eb
W€st Bh. Borrog
Xob/D€Eb
croln I€trgth
Hob/D€Db
clollt L€ngrth
l.loblDcrcb
GrolD L€ngttt
l,bb,/D€rcb
SaDd Volur€

l,toblD€rcb
Sand VoLuE€
I.loblD€rcb
croln L€ngth
ltoblD€Eb
Sard VoluD€

l.loblD€Db
SaDd Vol,uD€
llob,/D€Db
Satd Volu!€
f'bb,/DeEb
Sand VoluDe

!.loblDercb
Sand Vo1uE6
l,lob/D€eb
Groln Inogch
Xob/D€rcb
Sand Voltrne

s25o, ooo
s 17 , 200, 000

sdo, ooo
s1,000, 000

s75 ,000
s1,110,000

s75,000
s975, ooo
$75,O00

s975 ,0oo
S250,000 Pcr 5 lrrs

S1,204,000 Per 5 trrs

)'rB
lars

s250,OO0
s{.10 s25,100,000

s20o, ooo
S1,500 Sgog,oOO

$250,000 Par 5
s5,90 s2,300,000 P6r 5

S25, {(

S1

s10, {(

s4. 80

${.60

Subtot l 536

s250, O0o

s15,100,000
5250,000 Psr 5 )rrs

52,100,000 Par 5 !zr8

S15..4t

se

subtotal: s25,0(
3. SaDta Barbara Inltlal F11l

s4.80

s2.00

s1r 85o

s1,5oo

s1,500

ss .90

ss .80

s1,500

s{.00

S18 t'

S1,

S1,"1 {

51.

s5, 8(

gu.btotal: s27 ,

s250, ooo
s20, 900,000

s75,ooo
$900,000
$250,000 Per 5 yra

53,600,000 Per 5 yrs

52l r

sl, ,

s15, ',^

s4.50

ss.s0

s5 .50

ss .40

s1,500

s5. s0

subtot l: sa8

5250,000 Per 5 n
$2,300,000 Par 5 yr8

5250,000 par 5 yre
52,800,000 P6r 5 yr8

5250,000 per 5 yre
52,800,000 Per 5 yrs

S10r

SL2 t2vt

Sl2,: '

subtotal: s34,Lr

s250,000
s20,100,000

s100, ooo
53,900,000 { crohs

5250,000 per 5 yre
s2,700,000

s2o,t

sr, obc

S11,€

subtotal: S3o, 2t'u
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Table 5-9 ( Conrinued )

I.ocatlon Proj€ct Irlst E(p€ttle ft€D

1
)

I

I
j

1.)

9. Ventula Etrbor BrckpaB8 plant gand Vo1ur

10. o:oard Shoree

500,000 c1 52.00 51,300,000 Por yr s25 r 000 ,000

7,2OO tt
s 150, 000

S1,500 S10,800,000 12 Grolus s 11, 000 , 000

1, 100, 000 c.l' 52.00 52,200,000 per yr s55 ,000, 000

s?5,000
S1,500 S11,700,000 12 Grolla s11, 800,000

s52 , 800,000

9,100 ft
s75,000

$1,500 S13,700,000 1{ Crolns s 13 , 800, 000

optlonal
Croln Pla1d
Constructlon

LO. /
11. Channel Iglandg Backpass platt

Barbor

12. Otiloud Bsach Optlonal
Groln Flel.d
Constructlon

12. I,aglula Polnt Backpa8s Plant
OptlonaJ.
Groln Fleld
conatJuctloD

13. Mugu Pobt I'lob/Damb
BEach P1II

SubD€rgod Br6dsrater

7,800 ft

Srnd VoIUD€ 1,100r000 cy 52.00 52,200,000 p€r y!

Xob/D€rcb
Groln Inngtb

Sand VoIUE€

t,lob/D€Db
Groln t€Dgtb

|lobldemb
croln L€ngth

SaDCI Volr!rc

Arcunt
c1/ or tt

700,000 cy
(Donar€d by Naqf)

Unl't Prlce
S/cll or S/ft

s8.50

Cost

s25o, ooo
s 6, 000, 000

ReDalkg 25-Y€ar
ProJst CoBt

s6,300,000

st t{!
contlngsncles (101)
Englneerlng & Deslgrn
sup€rvlslon 6 AdEln

(4.sr)
(4.5r)

s373, 700,000
s37, {00,000
s 16, 800 , 000
s 16, 800, 000

s{44 ,700, 000TO4trL:

'l

l

1

I
t

_i

t

-J

I

-,,.J

i

,J
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nfeet..d9"p' By --placing a sufficient number of eductor rparallelror perpendilurar to the shoreli;;r- a continuous,relatively low volume, pumping r.i;-couLd ue ieiiized to move th!*,sand slurry upcoast or -aolnc5aii-i" needed. a uuried pipelin 
ilined wirh rubber or high -a"""ity poryethyrene with serecte_discharge points would be iistalled oirer the segrment to provid,-.the maxi:num flexibility in ".na-r"i"g"rn.rrt (Hydro sand.s, rnc.1989 ) .

The technorog'y has been perfected in Austraria an,F'successfully implemented in a -channel- 
b14>assing operationHowever, the technor-ogy is still in its infancy and has yet to beapplied with success on the west c;";i. use of hnnna- r{-a.ir-^- o=F,effect this transfer will necessirare 

=""""ir"i.iJfi"-"t-"il3i]ril
breakrsaters to l{rpound sand at the Mugu canyon and is notconsidered cost effective. vs'rJvrr o'rr(r rs nl

construction of a local beach fill stabilized by submerge<.ship hurk brealcrraters is =""or*"nJea tor ine-*i.o property at,,![ugu Lagoon to.compensate^f": 
_tn. lioposea sand "uptor" at Lagrun;point. Extension of rhe porr Huenlme-;;;;#il;r";i similar meansis suggested to reduce a suspected sand ross down'Hueneme canyo4-.that is believed to occui during tfunes oi'-upco.st r_ittoraltransport reversal.

Bigures -s-2L through s-24 show the details oflever of effort. The pran is i"i"na"d to fulfitr theobjectives:
the thirc'",
followinc

Harbor sanc'
sand suppll

1. Reconstruct and maintain a pubric beach at rsr.a vistawith secondary bruff erosion mitigation benefit.
2. Maintain the existing Santa Barbarabypassing

downcoast.
program to preserve the littoral

3 Enhance the
to Ivliramar
objectives i

narrow beaches between Biltmore downcoast.for recreation - and property protectionprovide a reduced seconlary Ueiretit.
enhance the beach at Carpinteriaproperty protection purposes.

4. Restore and
recreation and for

Provide for smalr r period.ic sand inputs al0ng theRincon parknav ro slimur.ate. p".r."t-;E;; ,gii#i .r,a.provide some measure of enrraicer""t and structure.protection ro the srructurarly i"riiii"o ;;";;:*' ,-*

tr
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Plan 3 differs from plan 2reducing the scope of recovery.

1

2

3.

supplement the _ pierpont Bay sed,iment budget through abombination of sand backiassing --i.or -.orrrr"r,iiona1
maint,enance dredging at Ventuia Harbor and sandinjection ftgT nearby offshore borrow areas to maintainexisting conditions.

supplement, the sediment budget deficit east of thesanta clara River with periodic sand inle-iiorr'f=o,ooffshore borrow sources to preserye exisf,ing--;ndit_ions. - _. oprionar consrructioi of 12 groi;i u"t*""r,oxnard shores and channel rslands Harbor to reauce therate of erosion and the periodic renourishmentliability.
tr

I

-]
)

I
1

'
"1

t

'1

1

)

J

in the following areas by

The Goleta fill project is deleted.
The East Beach portion of the santa Barbara firl isdeLeted.

Only Carpinteria beach is restored.
The ventura county sand backpass plants are deleted anda 5-year-cycle of sand suplreneirtation from offshoresources is inaugurated to mlke up for projected eiosiondeficits.

4

Tables 5-10 and 5-11 summarize the design cornponents and theprojected g'ross initial anq 2s year malntenaice costs. Theestimated total project cost is about $231 mirlion.

This plan is depicted in Figure s-2s. The objectives ofthis plan are as follows:
1. Address the f our identif ied erosion ,,hot spots,, withperiodic sand injection to prevent further shorelineerosion.

2. provide minimal supprementation to sediment budgetdef icit areas to preserve status quo cond.itions.
Pran 4 is considered to be the minimum leveL of responsenecessary to rnaintain a current leve1 of stroietine condition.The pran calls for a S-year cycle of periodic 

"urra injection atselected beach areas. Four lreas hav6 been "p".iiied based uponthe resurts of the sediment budgei analysis as concruded. inSection 3.2.9 of this report
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Table 5-10
Reach RecoverT and l1aintenance 3 plan 3

F!

1 IsIa Vista

2. Santa Barbara

3. Carpinteria

4. Rincon point

5. Punta Gorda

6. Faria

7. Ventura

8. Oxnard Shores

10, q00 f r. of beacll f ill from
35fit93r"8:5i*:on 

-anii c6itiuatiiin offshoreof one

9f bgach fill from southernBeach to Miramai--5-eacE-frorn
9ge-opgrariol and consdrubt_
COnT-]^t1 I rTr.ri na -+ rr i 't +---^se DrJ. Ltll(Jl_t=

10,000 fdredqe ocontiol
f^!"9"\ fiII from offshoreron ancl construction-oi--ohe

t. operat
grorn

.Sar-rd injection at RincDoct'om. dump fromoperatron.
int by t-ropper

clrectge

,Sald injection at punt,a (Eot-Eofr".,-A;fi;" iioft*.."6t#f,3i.o" h38ffi5operation. '

8fift$ +i3fi '3 t?3'31"'AI:e#v"|3ggerol?..o*

Pgagh nourishment along San BuenaventuraState Beach_ from -exis-tl;q"- 
_didEg"material ar Venruia--'nar56;- -eiid oriiEoresupplementation .

sii:h; irii 
F:fu 

Ttr H - 
i *illfr i

10,000 ft.e44 pf Eastottshore dreion of twoand l'liramar.

on Pooffs hore

hores,
f shortir

con-

"llotg

il.^
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1

l

-l
,t

t

'l
I
I

I

Locatlon

1. I81a Vlsta

3. Crrplnterla

7. Velltula
Earbo!

Reach

In1t1al FUI

Control cro1!

I'lalntsnancE FlIl

Control. Groln

Halnt€nance Flll

IDltlaI F111

Control croln

llalntsnance Flll

Backpaaa v1a
B<lst1ng Dredge

Projoct LlBt D(p€nae It€o

PreIi:ninary
Recoverlr and

tlob/D.-ob
s.nd voluD€
Uob/D€eb
Groln Length
Mob/D€rcb
sand VoluE€

l,toblDercb
gard Voluee
l,loblDo'rcb
West Bh. Bolro19

lloblDarcb
Groln Length

l.loblD€eb
Grol! L€ngth
l,toblDamb
sand voluEe

Mob/Da"'ob
Sand Voluroe
l,loblD€rcb
Groln L€ngth
tlob/D€rcb
Sand VoluDe

I,lob/Demb
Sand VoIUE€

I'lob/Damb
Sand Voluno

Itob/D€eb
Sand valuEe

Table 5-11

Cost Estimate
Maintenance: plan 3

ArcUNt
cy or ft

6,120,000 sl,

600 ft

384,000 cy

1r 5041,000 cy

500,000 cy

650 fr

650 ft

204,000 cy

1,800,000 sy

500 ft

900,000 c1l

Unlt Prlce
S/cy or S/ft

s4.10

s1,500

ss .90

Coat Ranarka

s250,000
s25 r 10o, o0o

s 15o, o0o
$900, oo0

S250,000 Par 5 yls
52,300,000 par 5 yrs

25-yea!
Project Cost

2. santa Balbala Inltlal F1ll

BlltJorg Contlol croln

I|LI'tFr i

s250,000
s9,800,000

s40, ooo
s1, 000, 000

s75,o0o
s975,000

s75,000
s975, ooo
5250,000 per 5 yre

51,200,000 per 5 yre

s25,400, ooc

s1,100,00c

s 10 , 499, gg9

snbtotal.; s36,9OO,OOO

s 11, 100, ooo

s1, 100,000

s5.50

s2.00

s1,5oo

s1,500

s5 .90
,1

.
L

s1,100,000

s5 ,800 r 000

subtotal: s19,1oo,ooo

g5 .50

s1,5oo

$4. 00

s250,000
s 11, 700,0o0

s75,000
s900,000
5250,000 Par 5 yrs

53,500,000 per 5 yra

s 12,000, ooo

s1,000,000

s 15 , 400, ooo

subtotat: s28,400,000
{. R1ncon polnt Sand Inj€ctlon

5. Punta corct! Sand Inj€ct1on

5. Farla Sand InJectloa

500,000 cy s4.60

500,000 sy s5.s0

500,000 c1/ ss .50

5250,000 per 5 yre
S2,300,000 per 5 yra

5250,000 p€r 5 )zr8
52,800,000 prr 5 yrs

9250,000 par 5

52,800,000 p€r 5

s 10, 200 , 0oo

s 12,200, ooo

s 12,200, o0o

yr8
:rr8

I)

I
I

*J

su.btotal: s34,600,O0o

OffshoreBorrow ilob/Dahob
Sand VoIuEe

100r000 cy s3.00

500,000 cy s{.60

s50,000
S300,000 per yr

5250,000 per 5 yrs
52,300,000 p6r 5 yrs

!!ob/Dercb
Sand volurDe

s8,400,000

s12,900,000

I
j

I

-J

I

I
-,1

-L2I-
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Tabl,e 5-11 ( Conrinued )

q

q
J

tfi!
p:';i

locatlon PEoJect Llst hp€ns€ Iteo

8. olqurd Shorea Off8hore Eorrow

Optlonal
Groin Fleld
Constructlon

xob/D€rcb
S.nd VoluD€
tloblD€Eb
Groln Lengtb

Arcu!t
q/ or ft

2,250,000 c?

7,2OO ft

Unlt Pr1c6
S/cy or S/ft

s3.70

s1,5oo

Cost Ranarke

5250.000 Par 5 yrg
58,300,000 Per 5 yra

s15o, ooo
S10,800,000 12 Crolns

25-Yea.rn
ProJ6ct cc.'r'

s42,800,0

s 11, ooo, 0

00
lnr
r'1 l

}

subtotal s53 ,800,000
P4l

slru:
contlngencles (10t)
Engln€orlng & Deslgn (rt.st)
Supenrlalon e Ad.Eln (4.5t)

lotAt:

s 19{, 000, !v(
s19,400,oan1
s8,700r 0(
s8,700,0(

s2 30 , 8OO , O(^'''

1L1i

:
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Tables 5-r2 and 5-r3 rist the target feed points .ra p",ljects a gross cosr over u,2.5-"""r-"f,erioa';; -;;"1 
s101 mirrior..This cosr may be reduced- by' .uorr[-l /3- ii ir-Jln ue shown rhafnsand can be deposited in the ""ii"n"." area instead of d.irect-] ,discharged on the ueacrr. consiaeiiure .o"t ""rir,g" in dredgir-Jcosts may be rearized if the """..r-.", simpry uttto, durnp tlpsand for naturar onshore nigrati;; ;y wave lciiol. A prototyp",,experiment to test this concept was attempted at santa Barbari,East Beach in 1933 wirh i.o ipp.i:nr- success i pl,,.h*, -ises 

y_However, rhe possibility- of in. 'n5[illa ir, "i"i" 
'of higher wav..energy and near the - lee shore oi coastal headland.s should tinvesrigared. 

-The potenii"r.;;;i"g!-r"y mean rhe d,ifference inthe econornic feasilility and local fund.ino i ndcnonr{anao a€ r'-s4-'t --Pfdfl $e'^ve vr LLI

5.5.5 Public policv

All four plan revers of action identified abovepublic poricy componenr which iJJi""""" the need ro:
o Continue harbor dredging;
o Eliminate fluvial sand mining;
o 814>ass debris basin sedirnent.

Building Codespecifications for
methods.

uniform criteria andprotection structures and

require 6rr

to maintain
protect and
streams and.-

l_.1

o Mitigate ross of bluff erosion as a sand source; and
o l,Iitigate dam irnpacts.

Based upon a review of !h. public policy techniques_previousrl.discussed and surnmarized i"-ru6i;-;:1: ;i';'f;ii;rils at rernarivesare considered appropriate:
l-' Land Management zoning Delineation of coastaL hazardor sand source zones to prevent future deveropment fromerosion damage exposuie and,/or -i;1r"""*. 

blufferosion and coastar itream 
";;J'"""rJJ=.1/!EEs!ve 

Drur

2

3.

Develop
erosion

4

setback Review existins 
":!blgr policies to protecrdevelopment and/or p."""i". bluf f -.io"r-o' 

sand sources.
Permitting Develop regulatory policyexisting harbor .sand. b1ryi""irrg operations,enhance sand deliverri--f.oln rivers andprotect bluff erosion 3and 

"oor."".--
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1. Carpinteria

2. Pierpont Bay

3. Oxnard Shores

4 Ormond Beach

Table S-L2

Feeder Beach fnjection: plan 4

Sand injection
hopper pump out
operation.

at _Carpinteria Beach byfrom offshore dredgS

91na _injecrion ar pierponr Bay Beach(San Buenavenrura Srare glach) tt'h"pi",pump out from offshore dredg6 "i"ii[io"and beach nourishmenr fr5m E*i"ii"gdredge material_ at Ventura Harbor.

Sand injection at Oxnard Shores Beach byhopper bottom dunp from offshor"-ar.ag"operation.

Sand injection at Hueneme Behopper bottom dump from -offshore
operation.

.'l
I
I
{

t

ach by
dredge

I

I

I

.t

I

J

_i

J

_i

I

J

-125-



Table 5-13

afti
H,j

i{

ll
f'j

I

F
I

Preliminary Cost Estj:nateFeeder Beach Injection: ptan +

&ocatlon Project LlEt E(p€na€ Itee A.eunt
s.]l or tt

Unlt Prlc€
S/cy or S/ft

s4.50

s3.00

375,000 cry $s .90

Coat Rsoarks

5250,000 per 5 yrr
52,200,000 per 5 yra

Subtotal

i'25u,(Joo Pe! 5

$2,300,000 per 5

$50,000 per 2

5500,000 p6r 2

S250,000 per 5 yre
58,300,000 per 5 yrs

25-l
ProJct1. Carplntarla

BEach
Sand Injectlon

2. Plgrpont Bay Sand fnjoctlon

V€ntura Ea.rbor
Backp.ssLag

3. o)(tlard Shorea
Bs.ch

Sand lljectlon

{. Oluond Beach Sand Injectjon

ltob/D€aob
SaDd Volii".e

llob/Doob
Sancl VolltE
Uob/D@ob
Sancl VoIrrE

lloblDeoob
Saad Vol,um

tlob/Doob
Sand Volr"'€

500,000 qf

200,000 cy

t€
!

)rrg
yr8
lrrs
lE8

$9, 8(

$10,20

s? r 80G- {

Subtotal S1A,OO(

2,25Q,000 eJ s3.70

su.btotal s33,20c r

1,200,000 c1 s4.90
S250,000 par 5 yrs

55,900,000 p€! 5 yr8

Subtotal SZ3 , GOO ,/,1

SUH:
Contlnggnclea (lot)
Englneerlng 6 D€s1gB ({.5t)
Supewirlon S Ad.&tD ({.5t)

S84 r 600, g'
ggr5o0,Qr

s3,800 '

s3 ,800

s100, 700. ^
TOIA],:
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rn the short-term' BEAcoN may erect to irnplement one or moresmalrer scale pilot- projects rilictt incLudei ieatures of theregional p1an.-- such bt"iects *.y a"ronstrate partj.cular aspectsof the above plans or ierve as.prototype experiments to determinethe potentiar benef its that rni-ght be'iealiied from concepts thatare unproven. Five demonstration projects are propos6d as ameans to tangibly test or implenenl 6lements caliea-i"" uy-trr.different prans. The projects are discussed below.

The potential cost savings to be gained from hopper dredgessupplying sand t,o rhe shorerlne withorlt ,"p?r!ing _to direct prrlnpout methods is substantial. However, the aliriiy'fo. the sand tonaturally migrate onshore is uncertain. rt i.a" ueen-proposeathat direct dumping of sand in the ree area of headrina!-naysti:nulate a natural onshore 
- 
migration. 

- 
-iig;" 

s_26 suggestsseveral test sites from rsra visia to nierp5ni Bay. rt isproposed thar rl,. hopper -deposir about 250;000 cubic y.rJ, ofsand in the nearshore lone foriowed by monit"ii"g to trace thefate of the,deposit. l

The potentiaL pay off from a successful experiment has beendiscussed. The drawLalk to the prolosal lies in- it" undensaterobscurity which prevents a vi-siuie demonstr.tion for publicviewing' shorgld the experiment fail, a considerable surn of-moneycould be labeled as wasled effort.

ec

I
j

The feasibililv of. thg large scaLe beach renourishnent,projects reconmended in the pran_ r.f be visiblt-e;monstrated on amuch reduced scare. Four beaches'hirr" bgen ir"po""d based uponneed and their primary-public use aesignation. r'he project carlsfor using a hopper areage to borrow said from urr-otf"hore deposit
1T9-directly discharging the sand on the beach. The amount offill is limited to auoui,250,000 

".rli" yards for bud.get, purposes.This translares ro a filr. projecr g;lt lnout L/2 mire rong. Assuch the firl is subject to ripid dif'fusion. roi ini" reason, itwould be better to incorporale a test control groin into thisproject in order ro evar.uale the merits-oi-"i"uiriiation.
I
j

i
{J

I

"J

i
I

.._i

I

-J

This arternative courd be tested at one of several beachesidentified west of the Ventura River. A row profile groin would
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be constructed to determine its ability to stabilize and reducerosses to the i-rnmediate upcoast beach. rrre--test is idearlycombined wit'h a test fili so trrii-trre g.oi;-.oiparrmenr may bef ully f iIled. rt is susrgesred r,har rhe 
--;a;;;rri". u" ternpoiaryand constructed from tr6iiure rii""i"r 
"o"rr-."-deotextile tubesso that removal courd be easily ;;;;;ri"tJi"ii-rrE.""saarz.

This arternative may be most economicarry conducted usingthe west Beach borrow 3it" at s""ii Barbara.- Existing harbordredge equipment could be used at modest 
"o"t to remove up to500,000 cubic- yard's of sand trorn w""t Beach and ao-iiii=. Jloi,cell within the-Biltmore shoreIi". ii"".

This demonstration project which night be considered appliesto beaches east of the ver:rtura ni'"r. The shore segnent exper-iences prevailing westerly winds .rra-rrign iia."-iili"n on occalionresult in wind borne and over:lrash sedim6nt -r"""tn""t. 
The problenis particularly chronic at oxnard shores where ttre city of oxnardperiodically creans t'landalay D;ir;. -" construction of sand fenceand vegetative stabilization .o,rld-b" tested at designated shoresegrments along this stretch to determine th; feasibility ofnatural dune growth. capture of aeolian-sina-"irrto dunes wourdprovide an attractive naiural aerense from irr" *or" rare occurr-ences of severe storm wave and tid" rtti.r, nave-t-iJoded the area.

This was.attempted in the early 1920,s at Oxnard Shores inan efforr to inhibil sand from i;;;at" migration [bity ot oxnard,1e80). sand fences were instirr;;--;";-E;;--;;di"ed effecrs ofvandals and citizen pressure resulied in tt.it-rErnorrar. However,the problem remains, and a low 
"".i solution -woura alleviate alocaL nuisance and at the same-ii*. encourage enhancement andpreservation of sirnilar dune zones elsewhere.

I

I
.)

This ar-t,ernative would demonstrate the feasibility ofreducing the impact of naturaL sedirnent depletion of food controLdebris basins-by direct or indireci*".rr".- The first test wouLdconsist of delivering sand. to trt"-u"i.h by trrr"r.-iug" the Lattermethod wourd exproie the 
""".""" o_f bypassing materiarimmediatelv down-stream of the - -a; for 

"i.6""go"rrt naturaLdelivery. -

Direct deliverT of debris basin sedj:nent entairs priorremoval of incompatiute material such as brush, boulders and thelike ' This lay 6e ac-ornprished- irtr""gh mectraniJar sifting andreworking of the sediment 
. . usinj- -"orrrrentional 

earth movingequipment. The "screened', sediment-may then ue traured by truck
_L29_



Fil
rr
{

!nto the beach for deposition. Alternatively, the material ,.y tt' jplaced downstream of the debris uasin-aan r6i nituiat delivenr r lthe shoreline. during rhe. .tt"*i-"ilnificant r"i"ilir*;;;";;I"*discharge. This rneth5d would reauce=ir.rr"port costs and probab.''.not require as much material screening. E"$ t'&vvry

This demonstration pro ject would evaLuate the sed,imer':characteristics of the more pioductive basins, identify the mos reconomical method t,o clean the sed.iment of ihe nore undesirabledetritus and cobble, and evaluate direct shorerine versus natura{strean bed deliverT methods 'rses' 
i

ca
J.O

.Fo.o nstr tion Proiect sts
ElC

Tab1e 5-14 summarizes the estimated costs associated wit.b,each of the above five pirot- -projects. of the five prans, tldebris basin arternativ-e wourd-be the leasi-"*f"""irr".

5 .7 Coastal l,tonitorinq

A coastal monitoring program should be included as part c,,.,,each plan aLternative. -rhe iecommended BEAcoN sand monitorirprogram shourd be designed to do the forlowi;;;-
L. Track erosion/accretion trends,2. Track sediment delivery into the ]ittoral systeml3. Anticipate changes in -shorerine condition; and4. provide guidance to make .dil;t"rents to thcomprehensive sand management plan.
The monitoring. prln can incorporate a regtrrar schedure ofield data colleciion fo5 _ comparis6n with preceding data setswhen plotted the data would r.pi."."i u time iristory of shorelineposition and-thg implied trend. for future behavior. rn additionmonitoring of thg principal 

"o.it.i processes wirr alrow foanalysis of related factors to shoielirr.- -i""ponse 
so thatforecasting- of beach cond.itions *iv u" performed ahead of actua-beach profile measurements. There?ore, the nonitoring program irecommended to-minirnally consist of direct measurements of ueac-rrelevations followed bi/ monitorflg 

"r the r"rii"a oceanographieand meteorologic factori responsibl6 for the induced shorelinrchanges  'rsgesu DrrL'lE'lr

The recommended monitoring progrcm consists of beach profilimeasurements' rainfall and stiean -flow monitorirg, and aeriar.photogr?Phy review. These indiviaual elements are d.iscussed. indetail in Chaptef 7.0. 
v-v'rrv"ee qls \rrDulrsse(r
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Table 5-14

Demonstration proJect Costs

1. Hopper Dredqe Bottom Dump Test

Mob/Demob Hopper Dredge
Sand volume 2501000 cy € 91.40

Contingencies ( 10t)
Engineerlng & Design (4.5t)
Supervision & Adminstratioir (4 .5t )

150,000
350,000

$ 500,000

,000
,000
,000

$ 555,250
L5 0,000
24,000

$ 784,000

250,000
2,040,000

$2 ,29 0, 000

229,000
103,000
103,000

$2 ,7 L7 ,960

80 r 000
24 t000

$2 ,g2g,000

50
23
23

Monitoring
Eval-uation

TOTAL

Candidate Sites:

B surveys e $20,000

Go1eta State Beach
Carpinteria
Rincon Parlnray
San Buenaventura State Beach

2. Beach Nourishment P ilot Pro'iect

I"toblDemob Hopper Dredge
Sand volume 300,000 cy e gG.g0

Contingencies (10t)
Engineerlng & Design (4.5t)
Supervision & Adminstration ( 4 . 5t )

i
I

)

i
.J

I

J

IJ

I

J
I

J

Monitoring
Evaluation

TOTAI,

Candidate Sites:

I suriveys € $101000

Goleta State Beach
Santa Barbara East BeachCarpinteria State Beach
Emma Wood County Beach
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3 Control Gro in Demons tration

Table 5-14

( Continued )

6s0,
60,000 cy

500
( Biltmore; r

( elsewhere ),

54,
54,

surveys e $10r000

Biltmoret
Summerland2
Carpinteria State Beach2
Emma Wood County Beachz

3 € $10/LF
e g1/sF

Oxnard Shores
Holllnrood Beach

Mob,/Demob
Control groin
Sand fill €

0

€

$1,
$2
$15

100, 000
975,000
120,000
960,000

s{

$1,195,000 s2,035,O0o pFi

Contingencies ( 10t)
Engineeryg & Desiin (4.51)
Supervision & adninstratioir ( 4.5t )

000
000
000

r20, 203,000
92,000
92,000

l'lonitoring
Evaluation

TOTAI

Candidate Sites:

$1r429,000r - $2,422,0002

90,000

_ 24,000

$1,530,000 s2530,000

| = Borrow Site West Beach, Dredge pump
2 = Borrow Site, Land. Source, fruck Oeiivery

4 Dune Stabi l-ization

Mob/Demob
Erect snow fence 2000 LFVegetate 2001000 S

Evaluat,ion

TOTAL

Candidate Sites:

Contingencies ( LOt)
Engineer+rg & Desifn (4.5t)
Supervision & Adminstration ( 4 . 5t )

x
F

5,000
60,000

200,000

$ 265,000

27,000
12,000
12,000

s316,000
12,000

-L32-
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5. Debris Basin Sand Delivenr

Table 5-14

( Continued )

Goleta State Beach
Carpinteria State Beach
San Buenaventura State Beach

I
I
I

I

Screen sediment 101000 cy g g2/cy
Deliver sand 10,000 cy E $L2/'cyDress Beach 10,000 cy 0 gl/cy-

Contingencies ( 10t)
Engineerlng & Design (4.5t)
Supenrision & Adminstration

Eval-uation

TOTA],

a) Beach delivery
Mob/denob
Test accumulated sediment
to choose sand source basint

(4.sr)

Candidate Sites:

2,000

8r000

20,000
120, 000
10,000

$ 150,000

L5,000
5r400
6 ,400

$ 199,000
12,000

!
J

I

I

,!

I

J

-

b) Debris Basin Bypass
Ivlob/demob
Test accumulated sedi:nent
to choose sand source basin:

Remove debris L0,0OO cy € g1/cy
Haul sediment to downstream area

10,000 cy 0 $G/cy

s 201,000

2,000

9r000
10,000

50,000

$ 80, ooo

8,000
3r500
3r500

s95, 000
L2,000

Contingencies
Engineering &
Supervision &

Evaluation

TOTA.L

(10r)
Design ( 4.5t )Adminstration (4.51)

i
t

i
t

.t

-133-

$ 107,000



The four plans vrere evaluated oneconomic and environmental criteria.analysis are presented, below.

5.0 - PI,AN EVAI,UATION

the basis of technical
The results of this

5. 1 Technical Evaluation
F_$-\
{

4'lha 1 ^-: r! i -arrs rLrgJ-b r-rL:s anq scale of the Regional Recovery andMaintenance plan ( pran r ) are enormous . Assr:ming an averagehopper dredge-produition.rai,e-of 10r0g0 cubic yard.s per day about37 years wourd be required toi -;';ingle 
dredge to complete theproject. Ar l-easr sev6n dredgei ,orrra i" ;a;;;;rr ro achieve asatisfactory completion tiie of about five- years. Moreinportantly, thi; plan would severely deplete the esti:natedoffshore resources identified in--this '"t"Jvi---ilout 5g millioncubic yards of sand are estimated to be availabre from theGoleta, santa Barbara, and carpini.tiu deposits. rt is estimatedthat at least 75 percent of irr"""-aeposits would be needed torenourish the shorerine between Errwood and Faria.

The extent of renourishment is also estirnated to increasemaintenance dred'ging volurnes at santa Barbara and ventura harborsbecause of the incieased width ;i -ih. 
active beach profire. Forpranning purposesr the respective increases are anticipated tototal up to 700'000 cubie yards-p.i-y"ut at santa Barbara Harborand 500,000 cubic yards .per year at ventura. These projectedincreases in harbor maiitenin." ir. i;.;;;ilict wirh BEACoN,sgoars and objectives related to harbor facilities.

The Reduced Recoverv and Maintenance-plan (plan 2) would addabout 2Lt000,000 cubic' yards of sana into tlie-Iittoral- systemwest of the ventura River. The target fills at rsra vista,Goleta state Beach, santa- Barbara, carpinteria, and Emma wood aredesigned to provide beach enrranceto."t ut the primary rocation,and secondary renourishment 
.to_ adjacent beaches'by diffusion andadvection. rhe natural. depleai;;- -;f--;;;-"iiitiai. 

fitl isdecreased as _. the length bt ah; renourishment project isincreased. Thus, the- rongei iiir" at santa Barbara andCarpinteria are more desirabl5.
Through periodic maintenance renourishment of the shorelinewest of the venrura River,. about eoO, iioo-&til- ;ula" of sand peryear would be added to the littorai system to maintain minj:numproject berm widths. This p".i-Ji" sand injection is alsoanticipated to provide a measure of beach restoration for

siq

t---

- 134-



adJacent non-filr sections, and ultimately helppotent,ial sediment budget deficits east of the-veniuraClara rivers.
to offset
and Santa

The Proposed sand backpassing scheme is intended to lessenthe need for future beach reconstruction between nierpont Bay andMugu - Canyon. The annual littoral transport over the subcellwould be continually recycled upcoast to naintain the pi-sentbeach width.

r--l
.l

Plan 3 is.anticipated- -to yield the same resuLts as plan 2,but at a reduced scaIe. Thls 
. 

-impries that ress stonn damagereduction benefits will be obtainel from its irnpiernentation. Theequivalent of about -600r000 gubic yard.s p". y-"ir-- wou:.d still beadded to the study shoreline iria naiiteninc" firi-op"rili"""ever-lz five years, but the extent of beach reconstruction andenhancement is reduced,. sand backpassing from Mugu submarinecanyon is replaced by suppremenrarion oi .rrii.ii"rcJ-i"ag"tdebits ar oxnard shores and-6ast of eieiponi eit-bv punping 2.7smillion cubic _yards of sand ashore ever| five' y".r" from theSanta clara offshore deposit to maintain lr*i"iing ieach widths.
Plan 4 is considered to be the minimum leveL of actionnecessary to preserve status quo cond,itions and prevent furthershoreline de$radation. Periodic injection of gosr6oo cubic yard.sP9r year between 

- Carpinteria and- Mugu Beach is intended tomitigate erosion "hot ipot" areas and prevent, future recession atthose beaches.

'!

'I

I
,a\

{

.

l
I

)

5. 1.2 Unresolved Issues

The sand management plan containsrequire further technicaL resoLutionrisks. The issues ares

1. Fill longeviry;

2. Sand backpassing feasibility;
3. Maintenance method; and

4. Coastal processes uncertainty.

several elements whichto determine technical

The first issue deals with the uncertainty of littoraltransport west of the ventura River after pra."m-ni of large sandfills' The shoreline has traditionalry_'leen seJiment limited,and the diffusion of sand within such environrnents should beverified' The.validity and merit of downcoast contror groins tooffset tendencies for iapid filr lois-also i"g"ii"s contirmation.
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The proposed fixed sand backpassing/blpassing plants betweenVentura Harbor and Mugru Beach also reguires furthei development.
The technology |tu" been demonstrated in Australia with suicess,
however, the methodology needs to be expanded, to address thescale and flexibility specified in the plan.

The method of periodic naintenance should be reviewed toexplore t!t9 feasibility of direct bottom duurp discharge urethodswhich will effect sand. delivery to the belches. c5ntrary to
renourishment by direct pipelile transfer, t,he nethod, sugg6ststhat natural wave processes might, achieve the desired end i6sultat considerably less-eTpense. This issue has significant inpacts
on the economil feasibitity.

Finally, the identified sediment budget deficit areas should
be confirmed, particularly for areas eait of the santa claraRiver. The - consequences _of the present uncertainty in thepotential sediment debit for beaches east of Oxnari Shoresgreatly _affects the need for and extent of action called for bythe sand management plan and the timing for implementation.

i;;'t

I,

q
ii

4

t.

'

EF

"i"t

5. 1.3 Demonstration Proiects

The demonstration projects may be used to resolve some ofthe identified technical uncertainLies noted above. Selection of
one or more of-the smalL projects should consider its pertinenceto t,he overall sand management plan, associated iisks, thepotential for rewards if proven successful and cost. Table G-l
Presents a simplified evaluation of the five proposed projects
based on these criteria.

The first three alternatives entail pilot projects that canbe used to test elements of the oveiall plln.- Of the threeprojects, the,potential cost savings to be gained from hopperdredges supplying sand to the shoreline wlthout resortin!- todirect Punp out methods is substantial. However, the ability-fotthe sand to naturally migrate onshore is uncertain. It has-been
proPosed that dlrect dr:mping of sand in the lee area of head,Iand.s
may stimulate a natural onshore migration.

The last alternat,ive provides a means to demonstrate thefeasibility and irnportance of- maintaining natural fLuvial sand.delivery to the shoreline. It is also one of the least expensiveprograms that may be implernented.

6.2 Economic Evaluation

The traditional nethod of evaluating flood control and otherpublic - projects of a similar nature is through a benef it,/costanarysis a comparison of the pubric and privat5 costs and,

-135_



'i
.1Fr

I
I
I

1

"t

n
I

I

I
I

I

Table O-1

Demonstrat,ion project, Evaluation

Applicabiliry Risk
to Sand
Management

Alternative

1. Hopper Dredge
Bottom Dunp
Test

2. Offshore Sand
Renourishment

3. Control- Groin
w/ FirI

4. Dune
Stabilization

5. Debris Basin
Recapture

Benefit
Potential

Cost

.t
I

l
I

Regional High High

Regional

Regional

Local Low Low

Regional Low

s780,000

Moderate l,Ioderate $2, g00,000

Moderate Moderte $1,500, 000
to

$2,500,000

$330,0oo

Low $100,000
to

s200,000

I

l

I
I

-.,1

IJ
I
!J
I

J
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sbenefits of the
methodology for
alternative pro
comparison of se

proposed project. This section describes the
.det,ermining the relative benefit/cost ratios forjects and incr.udes a sirnpriii;a- benefit./costlected alternative projects. rT'!

t.

i

The estimated .project costs for the four beach nourishmentplans was summarized in chapter 5.0: rnitial .o"t" and on-goingmaintenance costs were presented.. This sJction sunmarizes thebenefits which were considered to be realized tron each pran sothat data for arternative comparison would be avairabre.

5.2. 1 Benefit Categories

There are severar key benefits frgrn the proposed projects.These incrude the enhancement or continuatio^n 6t recreationaLusage of the beaches, the reduction of prop"ity- 10ss ,""rrriirrgfrorn beach and cliff erosion, ana irre reauitibn 6f varuabre landlost to erosion. A discussion of these benefii categories areprovided below.

5.2.1.1 Recreation

Recreational benefit 9u{? are -generarly given a value of $2to $4 per user. several stuiies of-beacn eioiion controL effortsin New Jersey and Florida have ,r""a tn. lower nurnber, while arecent u's' Army corps of_Engineers (coE) Reconnaissance studyfor santa garbara county varued recreationai ueneiits at $3.30 toq3'?9 per usef d.y, -depending -on' 
the leve1 "t amenities andfacil-ities at the specific-beach. e" an exampre, East Beach insanta Barbara_*a? aisigned a recreaCionat valul oi $3.95 per userday by the co8 with iis more deveroped r""r"uiior, .rrit ,r"iiuycommercial- activities, while carpinteiia city-eeacrr was """ig""aa value of 53.30. ! --

rt is difficurt to forecast future recreation use ofenhanced beaches without a detaired survey of accessibility andparking avair-abirity. rn rieu of -sucn urr.iy"i"r- it was assumedthat 80t of current beach _n-ug" benefils--wourd be rost inproportion to llg.proportion of cuirent beach tnui woul-d be losrwithout a stabiLiiation and nouriitrment program. usage of thebeach parks that have revetments and seawarls and little or nosand in western ventura county lsucn as Emma wood) is primarirylirnited to camping and fishingr'.ria--i" very limited compared tothe sand beaches. rne beacf,es that are likely to l-ose the mostusage are carpinteria, and Ventura trtr""gh-'nJir1*ood beacheswhich are projecred ro aisaffeii- within- 25-a; years in theabsence of an enhancement proj"il.

I
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Because annual beach. usage .i: vgrr high, ranging fromapproximatery 200r000 user days-5t ucerath 3tut"'Beach to gre,o0oat carpinteria state Beach to 2 , r mirlion- -;i- san Buenaventurastate Beach. in L987 | - potential recreational benefits of sandreprenishment are very-riigg .rr"r, ?I !h" sz- p", day benefittever. As an.examplel the-ross ;i 89! :i a*rplntlria ueicn-o".g"would result in an- annual ross -ot-$r.g 
miriion in recreationaLbenefit' The ross of 80* of ventuia state Beach usage wourd meanan annual recreational 19ss of S3.35 nilliotr.--Ttr. coE evaruationof benefit/cost ratios ri*itJ iriotoalre i""r""lionat benefits ro49t of att benefirs (1.-"., -coi--'fundea--;;;;ecrs 

cannor beprirnarily of recreationil uenetiii. For uie in evaruating thetrue community value of beach visitors, using furl recreationalbenef its bur - rimiring the uenetii-io $i d;;;rJon day is a goodcompromise.

For plans that would enhance un9 -expand the size of anavailabre beach 1 d' 4t. 
- 
annuar grorrrth t"cio. *." included, whereparking space wourd arrow . ii 

-i.lg., san Buenaventura stareBeach), assuming that better beachjs wourd increase annual use bythat factor' Pran 4, which "iiuiri""" but does not increasebeach size, v/as assumed to resurt in current l-evels of beach use.For beaches along the oxnard.prainr--trte 
""ir..rt--teach widths arever? large, and beach capagllv fiom McGrath statl Beach south islimited by parking availaLiliayr -;; beach 

"i""1 Thus, one cour.dI'ose 50 feet of beach width lri-tho;i any adverse impact on usage.

5. 2. 1. 2 Damage Red.uction

Potentiar damage contror is another criticar benefit of theProposed projects. This incrudes u"irr p"uii--i"J-private d,amage,which has been substantial in irt.- past and will become a muchgreater problem if the beach widths -decrine u"a- go negative asestirnated in chapter 4.0. As 
-"*.rpr"", 

damage from storms inwinter 1977-79 wal estimatea. ip ippr!*i*arely $300,000 in SanraBarbara County, -mostly privater"-.na S1.g' *ilfio' in venturaCounty, of which gOt *ai piUf i" -irnp.orr"ments,,

The January 1993 storms, considered to have a 1.5 yearfrequency, resurted in approximately $1.4--mittion in pubricshoreline damage in santa glibara ana Sgsorooo in-ventura county.This only incrudes d.amage that would 
- be_ prevented by widerbeaches, and excrudes damage to piers and harbois that would notbe affected by sand nourisfrment i.ii"ities. veniura county spentover $1 million in 1984 and 1985 a; rehabilitii" Emma wood andHobson-Faria..county beach_ p"ir." after damage in 1gg3. winter1988 srorms did appioximaterv-at50,006 g*iG-il a. ciry of sanBuenaventura,_to rnostly puuiic ii.iiities.- rrr""" figrures do notrepresent a consistent Jurisdiction-by-jurisaiJii"" totar, butprovide exampres of some'of the moie aramatic incidents.
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fr,public agencies are .constantry spending money on beach '''lnaintenancer prot€ction, and damage -iepair activities. As anexample, carpinteria builds a drlne ""ilr y""i-i--pt"rr"rrt erosion F.on the city beach, and the u.s. Narry built a r".tr"h"rrt ana otrrli i.,
erosion control- improvements to pr6tect waterfront structures ;; ;

the Point Muqu pacilic I'lissile reSt center. rt is difficult toproject how *ygh is splnt, but it i; estirnated to be at reast fi ;lnirlion annuarly thal courd be eriminatea ii a major sand !

renourishrnent plan was implemented.

Private costs are also difficult to assessr ds they occur onan irregular basis. Revetments and seawarld instirred to protect
*:::::_"1::l: norrhern coasr of ventura county and southern sanrabEir-DaEa counry cosi 5500 ro $1,500 a foot or 520,000 ro at5r60-0 "lot for tlpical 40 to 50 fooi iots. th.r" are probabry 300 homesbetween. sandyland and solimar that trave added oi orirr need, to addprotection assuming status quo cond,itions. Thi; implies that aminirnum cost of $6:23 nirridn wirl--ue i"."irea there by theprivate sector.

There is not sufficient time or budget to evaluate eachproperty threatened by coastar erosiorr, but 6r" can project theultirnate i:npact of -beach erosion- ii no i"iion is taken asdescribed in.chapter 4.0: Based on this torecisi or beaches andproperty underrying homes totally erod.ing in 50 years or lesswithout some action, one can. proiecl the totir -io"" of the honesin the area to be eroded. This 6ould occur at any point after thebeach is assumed to eroder so the value of structir.res and content,sis assumed lost ar an average of $250,009-;;;-il;" (s125 /sq. fr.( $80 structuraL prus $45 . 
contents ) 

' and 20-00- il. fr. average) .This is a verrr -simplistj-c noderr'uut since the probabirity of adestructive storm- aplroaches roo{ "rr"r 50 years 2 d reasonableprojection at the aggregate reveL can be obtained from thisanalysis ' There are -approiimatery g5o homes within the study areathat may be impacted.-lv erosion- damages. .This impries that themaximum damage potentiar could reach as-high u"-szJg million.

Prevention of land erosion is another critical- erement indetermining-the benefits of sand nourishment aciivities. whilenot criticar until erosion reaches piop"rty rines, erosion thattakes property takes not o_nly irnpioiEments, but the value of theunderrying site as well. witil rul.itiont lots approaching $200 asqluare foot in the beach ar?3s (a recent transailion of $5001000for a 34 by 7s foot ror ar silvei sirinay and approximarery g100a square foot in Faria, peopre value waierfront-iots verf/ hightyand a great deal. of propeity-value would. be i""t--it erosion wasallowed to take hous6s.-

d
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Bruff rand varues are arso h+grr, but somewhat rower thanbeachfront because. they do not have direct u"icil- access and. thet']rpical lot sizes in the santa garbari Hope Ranch/rsra vista areacontaining rhe bruffs are 
^Tlgh r;;;;;. rf one assumes a veryconser'at,ive esti-nate of s100 1 "f,i.r" foot for private beach_front property and $10 a square foot' for uruit-iip property, theaverage value of rand that could be ro"t-t"-Jio"ion over thestudy area is on the order of $11 ;iilion per foot of recession.Pubric oceanfront is not assumed to have eiosion value because itis valued for recreational u"""iii" r 

--lna 
it "rr""ra not be varuedtwice.

6-2 2Mc thodo l ocrv

Isl,a Vista;
Goleta State Beach;
Santa Barbara East Beach to lrliramar;Padaro Lane to Carpinteria;
Emma Wood Beach iPierpont Bay;
McGrath State Beach to Ho1lywood. Beach.

A summarT of the benefit,/cost ratios for several possibleBEAcoN projects at sites where ueactr erosion is considered mostcritical and potential losses are highesi-*..-p"rformed. Threebenefit categoiies of recreatlon, rina erosion, and structuredamage were estimated baseJ- 'opJi the predicted shorelinerecession rate summarized figr" 4_1. Site specif icassumptions were made to reflect- a probable tjrne history oflosses as the beach segment in qr""ii"n continues to recede.
Detailed analysis was performed for the following shorerinesegment,s s!.

Itl

I
I

1
2
3
4
5
5
7

I
i

.-I

Appendix r contains the calculation worksheets that hrereprepared to review the annuar scrreaure of benefiii ana costs overan assumed 25-year tjme - period.. Each table summarizes therecreational, structure dainage -prevention, 
and, land erosionbenefits associated with_nii-igiriii-'beach 

"ro"io' and/or winterstorm exposure.. An. approximate eitimate of the benefit costratio was deveropea !i- compari"g ih" total- d.iscounted. benefits
i3i:1":rtll.iyrelpondins piojeci .o"t" ror rhe co*espondins

structure- damage benefits were- computed based. upon thenumber of dwellings that would, be--impacled in absence of aproject' For example, within-Fi"rfJ"t Bay approxirnately 50 homesnorth of ventura Hlrbor would u.--lrrrealenei if no action istaken, and their loss was assumed.I
l
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I
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rt was noted. by- th:- anar,ysis_ that the prime benefia ,"1found to be recreationit. rf the Leach usage numbers are correc_the vaLue of beach user d.ays it-sz- each-is urucrr greater tharr*structural or erosion properly varue rosses. "' :'rscrr'E! "tL' -,.

Due to time and budget constraints, benef its for the,.remaining shorerine segmenis, not anaryzed -il detair, wer{,determined by extrapolating toiars-iro* siiilar segrments. Thus ,ibenefits at Top" 
-Ranger- surnmerrand, the nirr.on par)<rray and"beaches east of Fort Hu5neme were obtained. seconoary benefit,,ii:for shoreline segment" 

. tTr:aiit"rv adjacent to firr areas ir :Pl-ans 2 and 3 were estimated by iii"i',i"g ih"tn i" u" 10 percent orthgir plan 1 varue . ' e"v"r ev v= rv Pe'scenE 
*,

The four plans were evaruated economicalry by comparing theaggregate shoreline benefit: computed to.-"i"i-irrl" rever to theestimated scheduLe of initial 
"b""ir"ction and^ r.irrt"rrance costras summarized from dara in chaprer 5.0. i" irri; - ;;;;"Il- .,indication of the relative rnerils of each plan- mav l" reviewed.

As described above, recreational benefits were valued at $:a day and 80t were considelgg pi.poiti""ur to u"i"r, size. ryr,r",",if a beach thar has one milrioir $";;i visiror;-i; reduced ro on€half its size, annuar visitors *irr be reduced to 6001000 anc$800,000 of recreational o"ug" -*irr be r""i $g00,000 ofrecreationaL benefit from a sani renouri"rt*"r,i-froiect. propertl.,damage was divided by the n"tnuei- of years from the firstpotential loss, and private land values were simirarry treated.
A net present varue was calculated using a 7.5t discountrate, and the pl.t*uty benef itlcost ratio iilustrated for a 2syear tirne frame. The discounted benefit/co"t-riti" will usualry,be lower than a. straight undiscounted analysis because costs tendto be high in th? firit .year and benefits 6""or- -auring 

the wholeperiod or are crustered in the ruii., years; thus, benefits arediscountgd morg than costs Jve-e, urr.'pt 'errerrts a,

The resul-ts of the benefit/cost anarysis are summarized inTabl-es 6-2, 6-3, and 6-4. rable- s-z summarizes the approximatebenefits over, the study snorerine- i"r the d.ifferent revels ofaction' Tabl-e 6-3 s-hors the u""ttrn"a scneaui;-;i project costswhich was used to obtain the totJ-di".o,.*ieJ -varue. 
Lastry,Table 6-4 provides a prelimi"iry-"*ary which compares totalplan benef its against totat pfan co'"t".

Given the sensitivity of the anarysis used and the r_eve' 0fdetailed, the results inlicit"--trt"I*ii.n g-oi-elirr prove ro be."..-the most favorabre levels of ettoii-tiorn an economic standpoint.
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I Table 6-2
Preriminary Estimated project Benefits (25-year)

Beach

Seg@nt
R6croatlonal Stnrcture

Protctlo!
Land

Eroslon
TEtal

Bensfltg

Plan 1:

IsIa vl8ta S2,200,000
col€ta s7,100,000
Eope Rrnch 58,1001000
Sarta Barbara 53,900,000
suhrn€rland Slr 400r 00O

Carplnterla 516,000,000
Rlncon Parkuay S2,400,000
ElEa Wood 5800,000
PlerpoDt Bay S20,600,000
!4ccrath-Eolllryd S8,200,000
BueneD-ltugu Bch 561 100,000

s 800, 000

s 100, 000

s2,400,000

s2, 800, 000

s800,000

s2, 100,000

s2,200,000

s3,300,000

s500,000

s300,000

s5o0, ooo

s600,000

s300,000

s 1, 800, 000

s 6, 500, 000

s900,000

s13,700,000

s0

s0

s900,000

s2,000,000

s10,600,000

$4, 100 ,000
s7 , 500, 000

$12,300,000

s13,200,000

s3 , 100, 000

s 31, 800, 000

s{ , 600 ,000
s4, 100,000

s22 , 000, 000

s 10, 500, 000

s17,200,000

s77,000,000
Plan 2i

Isla vlsta S2,Z00,OOO

Goleta s7, 100,000

Eop€ Rancb 5800,000
Sa.nta Balbara 53,900,000
S',@!land S100,000
Carplnterla 516,000,000
Rlacon Parkrdly S2OOTOOO

Effi€ Wood 5800,000
Pl€rpont 8ay 520,600,OOO

l.tcGrath-Eollywd S9,200,000
Euenere-Hugu Bcb 56,100,000

s15, 000,000 s37,000, 000

s800,000 s600,000

s100,000 s300,000

s200,000 s200,000

s2,800,000 s6,500, o0o

s100,000 s100,000

s2, 100,000 s13, 70o,ooo

s200,000 s0

s3,300,000 s0

s500,000 9900,000

s300,000 s2,000, ooo

s500,000 s10,600,000

s130, 000, 000

s{,100,000
s7,500,000

s1,200,000

s13,200,000

s3oo, 000

s31,800,000

s400, 000

s4, 100,000

s22 , 000,000

$10,500,000

s 17 , 200, 000

Plan 3:

Iel.a Vlgta
coleta
Santa Barbara
8r@rland
CarplDterla
Er@a Wood

Plorpont Bay

Mcc!ath-8o11) .d
Euener-Mugu Bch

Plan 4:

CarplDtsrla
Plerpont Bay

HcCrath-8o1l)lfld

Oroond B€ach

s13,300,000

s20,600,000

s8,200,000

s3, 100,000

s1, 900, 000 slo, 600, 0oo

s500,000 s900, ooo

s300,000 s2,O0O,OOO

s300,000 s5,300,000

s25,800,000

s22,000,000

s10,500,000

s8 r 500,000

s67,000,000 s11,00o,ooo s35,oo0,o0o s112,OOO,OOO

s2,700,000 $8OO,OOO S5O0,OOO S4,1OO,OOO

s300,000 s100,000 s10o, OOO S5OO,OOO

s2,300,000 s2,ooo,ooo s6,5OO,0OO S10,8OO,OOO

s10,000 slo,ooo slo,ooo s3o,ooo
s13,300,000 sr,90o,ooo s1o,600,ooo s25,80o,ooo

s800,000 s3,300, ooo go s4,1OO,OOO

s20,500,000 S5OO,OOO SgOO,OOO S22,OOO,OOO

s8,200,000 s3oo,o0o s2,ooo,00o s10,5OO,OOO

s5,100,000 S5OO,OOO S1O,60O,OOO S17,2OO,OOO

$54,000,000 s9,0oo,ooo s3l,OOO,OOO S95,OOO,OOO

s{5,000,000 s3,000,000 sl.9,ooo,ooo s5?,ooo,ooo
.-J
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iTable 5_3

Estirnated project Cost Schedule
e

Y6ar Pl.6D 1 Plan 2 plau 3 Plan {

3

4

E

6

7

8

t

10

11

L2

13

1C

15

15

L7

18

19

20

?1

23

24
tc

s 105 , 700,000

s 105 , ?00, 000

s 105 , 700,000

s105 , 700, 000

s 105 , 700,000

s 11, 800 ,000

s 11 , 800, 000

$ 11, 800,000

s 11 , 800,000

s 11, 800,000

$ 11, 800,000

s 11, 800, 000

s11,800,000

s 11, 800, 000

s 11, 800, 000

$11,800,000
s 11, 800, 000

s 11 , 800, 000

s 11, 800, 000

s 11, 800,000

s 11, 800, 000

s 11, 800, 000

$ 11 , 800, 000

s11,800,000

s 11, 800, 000

s91,200,000

s91,200,000

s6,900,000

s6,900,000

s5,900,000

s32, 900, 000

s5,900,000

s6,900,000

s6,9oo,0oo

s6,900,000

s32, 900, 000

s5,900,000

s6r 900,000

s5r 900r 000

s6,900,000

s32, 900, 0oo

s5,900,000

s6,900,000

s 5, 900. 000

s 6, 900, 000

s32, 900, oo0

s6,900,000

s6,900,000

s6,900,000

s5,900,000

$38,000,000

s 38,000, 000

$0

so

So

s38, 800,000

$0

s0

s0

s0

s38,800,000

So

s0

$0

s0

s38,800,000

So

So

So

s38, 800, 000

So

s0

s0

So

s20, 100,000

s0

s0

s0

s0

s20, 100,000

So

s0

So

So

s20,100,000

So

So

So

s0

$20, 100r 000

s0

So

s0

s0

s20,100,000

$0

So

s0

s0

s0

lotal
proj6o! 576d,000,000 S445,OOO,OOO 9231,OOO,OOO S101,O0O,OOO
cost

Dlacount

coat S511,000,000 S27l,OOO,OOO Sl32,OOO,OOO S52,OOO,OOO
e 7.5t

s..
{.
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TabLe 6-4
Preliminar^y Benefit/Cost Analysis Results

Pla! EBtlDat€d

E€nsllt'8
EstLEatod

ProJet
Coats

(diacounted)

2

3

Eanellte - Coata

(dlscourtad)

Beach ilalatanlncs lry Dllct puEp-Out Eopp€r Dredge Hetbod

s130,000,000 9511, OOO, OOO (s381, OOO, OOO)

s112,000,000 s2?1,OOO.OOO (s159,OOO,OOO)

s95,000,000 s132,OOO,OOO (s37,OOO,OOO)

s67,000,000 s52,000, ooo s15, OOO, OOO

B€acb Ualnt€nance by Botto! D,,hp Eopp€r Dredg€ l.{etbod

$130,000,000 s489,000,000 ( s 35 9, 000, 000 )

s 112, 000, 000 s243,000,000 ( s131, OOO, OOO)

s95,000,000 s91,000,000 s4,000,000

s67,000,000 s19r 000,000 s{8,000,000

1

2

a

I

I

4

.J

J
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Based upon the above
concLusions srere made:

1.

2.

3.

6.2 - 4 Sensit vitv

TIr" begt- projects from a benefit/cost standpoint arethose with high rates of beach erosion and considerablerecreational use.

while erosion and structurar ross can be significant,
Ih"y are small compared to --pouri" 

recreationalbenefits.

From a discounted benefit/cost analysis,spread costs out consistently will lpp".,
nrniar.fe t-rr'+h L:-L c---- -r- _ J ev ep w r srr rrryrr up_ t.IC)nE gxpenseS .

analysis, the following general

projects that
better than

ir.
li..i

,t

nt-..
'1

f"'

8";a:

A significant itern which af fects. thg preced.ing analysis isthe beach fill maintenance cost. Shourd- airect- bott6m dumpmethods prove ro be rechnicarly possible, the-i"iir project lifecosts for the beach enhancement sites wili be red.u-ea by as muchas two-thirds the conventional, direct pump-out method. This wirlresult in plan 3 and plan 4 being more favorable.
The analysis is much ress sensitive to assumed land vaLuesbecause of the overal-I bias towarJ recreational benefits. Forthis study average data was consurted. Howeverr given thevolatile nature oi oceanfront property in southern carifornia, itis reconmended that land varuaiioi u"'periodicarry updated.

Analysis of the environmental aspects of beach erosioncontrol requires very specific into::nitior, ;; the location,schedule and construition methods prannea-- f;; each project.Analysis at more generar rever is attemp;;e in this reportsince the projects in--question are at a proposar stage andinformation at a specific- level is-not yet avail_able.
The environmental analysis outlines the issues involved inthe proposed beach erosion. control prans and reviews the LocarCoastal PLans of each member- go*rein;ent of BEACON. a ranking ofboth generic engineering neth6ds and a selection of individuaLprojects is provided.

Appendix E and F supports this section and includes acompilation of relevant coailal zone policies of BEAcoN mernbergovernments and the occurrence of riorogi-ir r""o..r""= of theBEAcoN coastl-ine which are currently under special protection.

1:-i
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This anarysis selr/es. a dy.l purpose-. First, poricies whichcontrol the adverse effects of inhusfrial 
".iiniii"" on resourcesin the coastal zone of the menber governments of BEACoN areidentified' These policies 

"i"- pirt of and consistent withFederal and state coaslal management programs. rn addition, thisanalysis may sen/e as the basis ror i ciea ,,iniiiar. study. ,, Thepurpose of an initiar study is to dete::urine- if "idriticinteffects on the environnent are a rifeiy-r"""rt of a proposedproJect, and if sor to initiate trre grn !ro"""" (Remy, et al.1s8s ) .

LocaL governments recognize the beneficial effects of thecontrol of beach erosion and coa.t.i- frooding. provisions forshorerine installations which .ii"r natuial processes areidentif ied at eYery level of coastal - prannfi:- These measuresare permitted when required !o protect coastal property and uses,and when no orher less enviroim"nt.iry-;;;gil;r arrernarive isavailable.

The cOhstline of the Santa Barbara Channel is anenvironmentarly sensitive area. The coincidence of the santaBarbara oil 'spill in 199-9__yl!tt- p."""g. of rhe federar NarionarEnvironmental Poricy Act (NEPA) ur6"trtt national attention to theconflicts between industriar ictiviiies and the resources of thearea' The incident highrighted the need ror tne irr.orporation ofsubstantive (rather tf,an.merely_p.o..aural) provisions of law inthe california Environmenrar o"irlly-i,"t enacted in r.g70.
Because of their irnportance to the area four prominentresource varues are included in this anarysis:--visual resources,including scenic views and ."tn.ii""; recreation, includingaccess; biol0gical resources, incrud,ing sensitive habitats; andwater quality, including arl wateruoine polluta;.":

5.3.1. L Visual Resources

The scenic-beauty of the study area is worLd renowned. Thepreservation of visual le1uty is -.recognized 
by most Localplanning and_zoning authoriries as of -;;j;;--Irptr."rr." 

to rhewell-being of the area. construction aciivitie's of any kind onthe shoreline, and especially in-tne-iittorat zone, d.etract fromvisuar resources and the'pi.""riuiion of -uio.a 
irnobstructedviews.

l

I

1

,]

-r47 -



rndustrial 4s!!r-z!+-!s5 such as the rrrovement of iarge amountsof sand or construction of snorerine structures disrupts normalenvironmental conditions. changes -in prrysicil--substrate resultin losses of biorogicar producti"ity 
"'tic'L-riy-u"-p"rmanent.

Biological resources of national significance exist in the
_s-tudy area _(see Appendi* I). irighiy vi;ftte ipecies such asHarbor seals , tha beach' fear^rn!;;-'grunion and- the endangeredcarifornia Least tern occur ii1 the- area. Habitats which areprotected by specific policies incluae """a J"nes, wetlands,rocky points and.tidepoois, subtiail reefs, r."ip beds, seabirdnesting and roosting sites, native pfi"t communities and offshorefishing grounds vv"sr'g"4e4=

Recreationa_r.opportunities are highly sought after in thestudy area' with- public 
-and. private ownership contigruous onbeach front Propertiei, ]ocaI g"nlr-r,ents must fulf ilt the oftenconfricting functions of proiectinf uotrr-piirr"le properry andpubric access. structurar inetiroas-oi controLring beach erosioncan interrupt some forms of recreation -inJ-fiuri. 

access torecreational areas.

5.3 1.3 olooicaI Reso es

6.3 L.4 I{a ter Oua itv

5 2 cal eontro of stal Land Use

water quality is an essential_ component to the integrity ofthe visual, biorogical and i""i"utio""r .""oor""" of the sludyarea. Any degradation of w?!9r guality 
""--i- resurt of anindustrial operation is. 

. readily detectiure in areas of highrecreational use. Turbidity as u',."rrrt of trr" *orr;;;t- ;; 
"i"aand sirts, toxic outf alr fr6m wateiboirr" *."hinery, and shorelineconstruction debris are examples of- water quality degradationassociated with construction ictiviii"".

!'

The California
the regrulation of
governments.

State Planning and Zoningland use in the coastil
Law provides for
zone by 1ocal

The Federal coastar zone Management Act of L972 (rcMA)mandated long-range planning tor tne--Jorr""toation and managementof coastal resources and conferred authority to the states forthis taskr so long as each state prepared . "6."iir plan which isin compliance with federar requirE;;;;". The stare of cariforniairnplemented the california c.j"siif--a"t (ccA) in Lg77 including
-14 8_
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I the formation of a coastal commission. one irnportant function ofthe commission is to assist rocai-g-n"r"rents -in exercising theirplanning and regulatory powers.

Local govelnments which choose to exercise their planningand zoning powers in this tt"* --"ontext 
prepare rocal coastarprograms ( LCPs ) which are in turn reviewed' bt- ih; courmis s ion f orconsistency with the cce,. lcps consist of raira use plans, zoningord'inances and maps, policies 

"tta-"p.cial actions warranted forsensitive resources. All members of 'BEAcoN have prepared LCpsacceptable to the Commission.

As state policy and. planning often follow enabling federallegislation in nethod and. inteni; ;; lgg"r-gorr".*"nr pranningoften folrows. !h. aPproach_taken by-enabring state legislation.Relevant provisions oi the ccA are Lheref or" -Gfortant 
to includein this review. rn addition, -trt" state boastal- commissioncontinues to exercise permit jurisdi.tiot orr"i Jeveropment in thetidelands.

_t
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I
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I
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The california coastal Act of Lgl6 contains three maiorprovisions regardi!9 beach erosion 1alr ccA 
";;;i;;"'ui[="ilido"LCP policies cited here are incruddd in-appe;;i" E). secrion30235 permits structures that 

"ri"i-"atural- 
- shoreline processesso long as coastal sand supply is Irot""t"a. Diking, filring anddredging are permitted 

"o^-ioig ."--idrn.""" 
""nito*ental effectsare mitigated (30233, 3070G). -Most i*port.ntly, the ccA requiresthat new development snait 

""i- reguire the construction ofprotective devices (30253(2)-), lt"riU"i g"*r"r*ents of BEACONprovide for the control 'oi' ueach- erosi5n in somewhat morespecific terms as summarized below:

santa Barbara county. states a preference for non-structuralsolutions to bea-ch 
"ro"ioil. prohibits above_groundstrucrures on drv sandy beach d;;;;-iJi.rir"" conrinuedsupply of sand to' the irr"i"iirr., protec-ts access, andrequires bluff-rop serbacks. lnoricies 3_i-ih;ough 3_4).

ventura county linits beach erosion contror to protection ofexisting deveropments. protection of the 
".rrd suppry and anevarriation for envi-ronmentar. soundness oi-tn" project isrequired (policy 1_7).

The city of santa Barbara provides a set of policies whichprohibit the use of ""ir.rr"r' ."rr"t 
"rli and burkheadsunress they are the only "or"ii"" to --irr" protection ofexisting principar struitur";; and so rong as access andesthetics 3re protected. Arr iotor.-aeveroprE"t on the drysandv beach is prohibired 1e"ri"ie" G.3-G:ti:'-
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The Cities of oxnard. and Carpinteria take a sirnilar approachwith strong accentuation on ininirnization of aaveiie--rfpi.t"(carpinr:r}? poricy 3-1. rhrough 3-4, oxnard p;lici;; i=,-13,Ventura policy for beach erosion p.eSl.
Structural methods for controlling beach erosion are oftenlarge and expensive to construct,. Adverse environmental, effectscan arise from diverse causes. .rti"placed, g.oitt"-oi uor"o*, 

"it"",for. exannple' can divert sand. otfshore;--;;;rrilirrg in a moreserious erosion problern than the problem' the -instarlation 
wasdesigned to solve.

tj ,,

i:, ;

I

Fq
ii

I

nv t e

Frr
i

t.

The california Coastal. Act -protects the integrity of allfour resources incLuded in this revilw. visual resources (sec.
l9?:1), recreation and access (sec. 30210, -ozrr, 30220, 3022t30234 ) , biologicat resources ( Sec. 10230', 3Oiir, : O24O) , 

-""A
water guality (sec. 302311 ire all protect-d with variabLedegrees of specificity. The LCps preparel uy ,"*b". g".,r.i;.rrt"of BEACON also protect these resources.

The resource policies of each rnember of the BEAcoN associat-ion are reviewed as they specificalry retate to the maiorengineering techniques proposed for contr6r of beach-"r"JiJrrl'*ih.techniques ares 1) dredging beach quality 
"i"a from offshoresources, -?)- constructing permanent inJtallalions on the shorelineyftich rnodify sand trinlport processes and wave action in thelittoral zone | - 3 ) non-structurll method,s such as aeposiiint--sinaon eroded beaches . (beach nourishment), dune stabilization andrevegetation, and 4) an open-category oi "speciai Methods,, requi_red to protect environmentally 

"6rrsitin. hilitats and species.All policies referred to beroi are includee-i;-eppenaix E.

rn Figrure 6-!, a matrix interrelates the four resource areasdiscussed above and these. four 
"trgirr""rirrg--iecrrniques. Theexpected level of gignificance of- enviroimental inpi.t" 

"r.identified in each cell-l neferences also upp"it in e.cr, celr ofBEAcoN member policies which- are particiriuiry-relevant to theissue. The lever-.of -imp39t- of ',spEcial metrr6as,, on resourcevalues is considered srignt sincl it is assuned that thesemethods will provide effectlve prot""tiorr.

5. 3. 4. 1 Visual Resources

santa Barbara county has__designated all areas in the countywhere views exist, irom Highwiy 101 to trre-oceans as a ,,viewcorridor" subject to protectioir of visu"r-r"""urces. policya:9 requires the.preservation of unobstructed broad views ofthe ocean from nighway #101.
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Speclal Melhods Areas

STBC View Corridors
t7 lnt€nidat ESAS
Kelp Beds

Rocky Tidepools
Endangorod Species

Habilats
Mugu Lagoon

Andrae Clafi Eird Fleluge

Vonlura River and Sanla
Clara Rivot Esluaries
and Associaled
Ponds and Lagoons

Eikoways

vc

Ollshore Reels

Ornnnd Beach

STB

CPT

OXN

v

Non-Slruclural MelhodsShorellne Slructuros

IMPACTS OF BEACH EROSION CONTROL

Oltshore Dredging

ENVIRONMENTAL
ISSUES

Visual Resources

Recrealion
(Access)

Biological
Resources

Water Quality

LEGENO

ENGINEERING TECHNIOUE STATE E EEACON
GOVERNING AUIIIORIW

LEVEI- OF SIGNIFICANCE

Ollshore Dr€dging
. Removal ot Sand lrom Offshore

Sila and Delivery Onshore

Non-Slurctural Mothods
. Sand Eypassing
. Eeach Nourishnpnl
. Dune Slabilizalion
. lnl€rtidal Vogotation
. Debrls Basin Eypassing

Speclal Melhod Areas. Sp€cial Englneering Mothods
need€d lo Prolecl
S€nsitivo Resources

CCA - Calilomta Coastat Acl
STBC - Santa Barbara Counly
VC - Venlura County
ST8 - City ol Santa Barbara
V - City ol San Bu€navenlura
CPT - Cily ot Carpint€rla
PTH - Cily ol Port llu€norn€
OXN - Cily ol Oxnard

Slishl

Shoreline Structure
. 8r€akwat€ts
. Groins
. R€velrpnls
. Bukheads
. Ssa Walls

m
ffi

Moderate

Polsntiallt Signilicant
(CEOA Gui:teline

1s065,2r083)

ENVIRONMENTAL SIGNIFICANCE OF METHODS FOR THECONTROL OF BEACH EROSION
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The City of Santa Barbara protects aII scenic views of thecoastal zone (policy 9.1).-
carpintefla requires their Architectural Review Board toreview arr projects (other trr.n ;Gi;--iarniry 

"""ia"rr.""1for visual resource considerations (ord.inance 201). In add-ition, Policy 4-1 protect,s unobstruitea views to the ocean.
oxnard Poricy.15 (P 49).specifies that all new constructionin the coastll zorie miirimize Gp""t" on visual resources.

. These policies indicate a reluctance to prace structures
:li:l""r. p::*":::: and_visibre or,--ih. treach- E. in shoreside'rE-e-s. *. susn scructures are considered essential, thenconsiderable control of design .tra-.ottstruction rnust be expected,as welr- as considerable p,r6tic 

"pp"rition. cne-iever of impactof permanent shoreline structures -6n visuar i""orrr""" is there-fore considered potentiarly- 
"ig"iricant. For offshore dredgingand non-structurar method.s trr. ""p".i"a irnpacts are sright.

fsa
t

5.3 4.2 Recre tion Aee ess

The santa Barbara. county coastar plan takes the approach ofsecuring access to and along irrl--."ast1ine as an irnportantmeans for implenenting the i""r- oi' the ccA ot prorridingmaximurn opportunities for recreation. policies i_t, 2 and 3ensure assess in very specific terms. policies 7_b tr,r""gh7-25 specify numeroul rind, 
".""rent-a"a facirity acquisitiondesigned to increase access and recreation opportunities.

ventura county states categoricarry that for arr nehrdevelopment uolrr verticar. aciess to the mean high tide lineand laterar access arong rhe shoretine is ;;a"t-;&.
The.City of santa Barbara takes specific action in the LCpzoning publicly owned coastal ranls for ,""r"itio' and openspace (policy 3.1)

carpinteria grants priority use to recreation activities inthe coastal zone as far as- 250 feet-inrana and laterar accessis also mandarorlr (policy l_15,-i5t.-'
Port Hueneme-(Tabre L p.23) identifies recreation and accessas primary LCp issues ?or ipecific beach areas and identifiesactions for these areas.

oxnard requires access to and along the shoreline for all newdevelopments, with certain rninoi-.i".ftiorr" (poricy 50 ) .
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The City of ventura protects access-a10ng revetments (p.53).This city uses bikewiys to provide for a6c"is and recreationopportunities along the coaltline.
Clearly' recreational use dominates most beaches in thestudy area. Pubric access is .protected by uri BEAcoN members.Permanent shoreline structures inevitably irlp""i-rlcreationar useand- mitigation measures for lost "".i".tionir--opportunities areprobably essential. The rever of signifi"""ll is consideredsevere for shoreline structures on recreltional use, and slightfor offshore dredging and nonstructural methoas.

I
I
I
i
I

l
l

)

The LCPs of all members of BEAcoN provide protection forbiologicar resources. This prote-tion .Ig proviaed primarilythrough protection of environmeirtatly sensitive-habitats or ESAs.

santa Barbara county requires u]+ prgjects taking prace inan ESA to conform to. the uppri.ible -rtiuirut 
protectionporicies. For example, 

".nl'dunes at uusser Rock, surf,Devereux and channel rslands are protected by policies thatprohibit industriar t"g except *iten no-iit"iiative rocarionis feasible and then only undir strict controLs. policies9-2 through. 9-5 protect dune vegetation and critical birdhabitat during breeding and nes€ing 
"""""", and prohibitunauthorized vehicles, -and foot traiiic-;;;;;i on designaredpaths. Egually comprere policies g;;;fi activiries in

;::tf;lf,i.:::y poinr lnd intirtidal, 
",iutiaur reef and kelp

In addition Santa Barbaraadjacent to ESAs which issetbacks, buffer zones,restrictions (policy 2-11) .

County regulates developmentregulated through the u3e oferosion controL and other

ventura county provides protection for tide poors, creekcorridors, coastal dunes, w6trands and i"""g"i[i;" of theimportance of uogy Lagoon as the last estuary in southerncalifornia to remiin n5ar its naturar state. policies forshoreline instalrations protect habitai lraruel]'sensitivespecies and coastar waters from coniamirr"tiorr--inoti.i"" 3p.27; 4 p.83, 3 p.132).

The city members of BEAcoN. eagh provide simirar protectionof biorogical resources, with rh. ;aeirion ot-"peciti" areasof importance under iheir j"ii"Ji.-tio' as ESA'. Forexampre, santa Barbara identifies ah; offshore--kerp bed,s,the commerciar fisheries and a highly productive areaoffshore frorn Arroyo Burro creek as particurarry importantand provides foi protection of marine resources and
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endangered species (poricies p.3-7z r7s). ventura ident,ifiesthe ventura and Sand,a Clara River noutir areas and associatedponds and.lagoons as particularity sensitive habitat areas.Carpinteria takes .an approach -similar to Santa Barbaracounty in which_policies lie developed tor eich habitai irp"(wetlands, sear rookeries, subtilar i""t"l-iili"-pJJis-anakelp beds) and requires thai these poricies'be--;"i-i;ori"y' e-2).

oxnard identifies a wetland area at ormond, Beach and fivedune areas which pr?ylg" nesting habitat for the enaarrg"reaLeast tern. rn addition a res5urce protection ordinance iscreated for ESAs specifying uses, bufier "ot"" and requiringdeveLopment planning.

Finally, Port Hueneme identifies habitat protection policiesfor specif ic shoreline areas, such as -tne Bubbrin; s;;i"gWatel*ray.

From these policies it is cl_ear !!"! protection of biorog_icar resources.is a high_priority for BEAcoN members. rn most,instances protection -of bioroaic;r resources takes precedenceover recreational use. The precise location of ind.ustriaLactivity and its duration at.'particurariiy-ioiport.r,t and mayrequire modification to accommodate speiies and habitatprotection. offshore sand_ mining obviousri ae"iroys the assoc-iated biological systems. rts rat5 of recoi.rv- may depend uponthe .rnining methods used. Sand habitats '.=" usually notparticularity productive biorogicgrly. How".r"r, kelp beds,maricurture sites, and cornmeriial fishing gr"""a" for iraribut,shellfish and trawr species must $ avoided.
The level..of -significance of offshore dredging is,therefore, .?n:idered potentially significant (Figrure 6_1) whenassociated with biologi-ally prodirctiie species. '

The littoral zone is sprinkled with _tidepools, surf grasshabit,ats, foraging and _nesling habitats for eidangered speciessuch as the california Least i"rrrr- spawning habitat for therenowned Grunion and even a sear haul6ut. -careful iiroi"g 
""achoice of Locatiott 9f projects .ur avoia these sensitive areas.

.r|"- signif icance of p6teitiat i*p""i" of shoreline structures onbiological resources is therefbre considered severe. Thesignificance of non-structural methods is once again slight.
An inventory of the occurrence of environmentally sensitivehabitats and species for the BEAcoN-ur"" is included in Append,ixF.

l'-r
s
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5. 3.4 .4 Water Ouality
santa Barbara county prohibits the d,ischarge of pollutants,or degradation of walei^guarity in any forfr resulting frondevelopment (policy 3-19t.
Ventura County
purpose policy
adverse impacts.

protects water quality(Policy 5) prorecting-

T!" 9ity of santa Barbara.includes !y referrar the poriciesof the Regional water euarity contror'Board lnolicy 6.9).

by use of an alI-
beach areas from

Carpinteria protects coastal
water basins from pollutants
Oxnard provides for extensive
coastal waters including removal(Policy 10).

wetlands, stearns
(Policy 3-19).

and ground-

control
of all

of the quality of
toxic substances"t

I
J

I
!

,l

-TIt" guality- of coastal water is protected under CCA Sec3023L but certainly with Less rigoi- than potabi; warer sourcessuch as .groundwater, watershed,sr- lakes and streanns. Sources ofdegradation of water quality inciude iurbidity resulting from useof silt-raden sand, - discirafgg of polrutanls iio* constructionmachinery and construction debiis . 'A moderate level of irnpactis therefore indicared for borh offshoi"-e;;;;ing ana shorelinestructures.

5.3.5 Proiect Ranking

. A preriminary ranking of the level of significance of theenvironmenrar impact of individuar projects ii"p"""d by BEAcoNresurts from. rerating the resource varues, the rerevant BEAcoNmember policies and ihe instalrations proposed. This ranking isstrictry preriminary. The precise areai .it.ni of each projecr,its schedule and the consriucrion merhods ;;;.;Jd must be knownbefore a more comprehensive ranking can be made.

The array of projects included in TabLe G-5 varies primarilyin the presence oi s6nsitive uioiogi;ar r""orr."es and in the useof permanent shoreline structurei for erosion controL. Forexample, the use of sand fill in carpinteria plan 4 and GoLetaPlan 2 is preferabre from an environ*errtar. peisp".iirr" over pransproposing the t"? of -groins. Both offsh6re 'and onshore reefsoccur in the carpinterii area. These features .ta-trr" associated,habitats are - subject to aisrufiion by shorerine constructionactivities and.require protectionl and^mitigation of any habitatl-osses which might occui (Swigert, iSaSl. J-----'
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Environmental Ranking and
Proposed Beach Erosion

Table 6-5

Rationale for
Projects r!

IMPACTS

. Visual and Recroation Nutsance

. Potential Loss of Waler Oralit)

. Habor Seal Disturbance

. Eorrow Silo Conflid wrth Fishe

. Drstruction of lntenidal Reel ar
Oltshore Rock Habilats

. Bonow Srle Conl[cts Htn
Fishories

. High Maintenancs of Erosion
Cornrol

. Conslructon Drsturbarrce

' Dredge Spoil Deposition
. Potoditl LoEs ol Wtter qJdit),

. Grunion Eeach Distrrbsd

. Eorrow Site Conflicts wilh
Oflshore Fisheries

. Ljttoral Zons Used by Endange-:,
Bird Specres

. Visual Nuisance

. Potsnlral Loss of Water Ouelity

. Borrow Srle Confircts wrth Ftshenes

. High Maintenarce ol Emsron C

. Visual and Becreation Nui$rce

. Polential Loss ol Wator Oualift

. Construclion lmpac{s

atrt ecr€atlon
. Polentral Loss of Wats. Ouality
. Borow Sile Conflicts wrlh Otlstiore

Frshene s
. Construclion Disturbance
. Visual and Recroational Nuisaft
. Potentral Loss of Water Oualrty
. Conslruclton lmpacts
. Threa! to OrnDnd Beach Habrtal

RANKING PROJECT LOCAT]ON
I

INSTALLANON (PLANi BENEFITS

I Carpintoria Grorn, Filt (2,3)

1 Carpinteria Filr (4)
No Visual, Recr€alional
Biological or Wat€r
Ouality lmpacts

Vsriura Harbot B&ckDass Plant (Zl

. Avords Vsntura & Sarna
Clara River estuanes

. Avoids Mainlsnancs
DredgrrB

. Provides Sard Downmasl

Ventura Harbor
(3)

Backpass using
Exrslrng Dradge

. Avords construclton
Disturbams

3 lsla Visla Grorn. Fill (2,3)

Golsla (2)Fiil ' Avords Vrsual, Recreatron.
Biologrcal ard Warer Oualiry
lmpacls

. Avords Conslruclron Drsturbanc(

4 Santa Barbara
(2,3)

Grorn Freld.
FiII

. Avoids Sand Pornt Recruitmeni
Ar€a tor Birds

1 Emma Wood Groin Field. Fitt (21

4 Oxnard Shores &
Channel lslard Harbor

12 Grorns,
Bypass Ptanl
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rnstalration of sand P{p"": plants at ventura and channeLrsrands harbors are consiilred a;;il;*,."tirrv preferabre rocontinued maintenance dredging, also, bld;;ing enhances thesupply of sand to beaches doimc5ast.

carpinteria Plans 2 and 3 and rsla vista are ranked thirdbecause of the use of singre groitt" in areas ot-irigh recreationuse. sensitive habitats ario oicur in thes" "re"",The Santa. Barbara, Ernma Wood and Oxnard Shores beachnourishment projects include the use of groi" ii.ra" in high userecreation areas and are therefore ranked,- ro*esi.-trr."" pi6j""t"are. large and the potentiar for impacts during construction ishigh.

6.4. 1 Beach Nourishment

Plans 1, 2t and 3 are nourishment and sand management planswhich specifically address BEACoN,s goals ana onSectives. -Theydiffer in their Extent of snorerin."-JJi"I.i"""hnd maintenancemethods. pr-an 4 maintains only -"iit"" quo conditions, and itcontains-no -provisions for beach'enhincernent. Therefore, from atechnicar viewpoint, prans Lt 2, and 3 are preferred.
Based on.economics, the costs associated with plans I and 2are substantially greater than estimiiea ueneiil"r- whereas plans3 and 4 have more barancea neneiit/cosi-;;;i;" especiarly iflong-term maintenance can be achieve--using hopper d.redge bottomdump technologies. Hence, Plans 3 and 4 are preferred, based, oneconomics.

-1
I
I

6.4 Pref P lan

The sand management plan is reconmended to consist of thefolLowing elements:

1. Beach nourishment

2. public policy
3. Short-term demonstration project
4. Long-term coastal monitoring.

Based upon review of the technicar, economic and environnentaJ.issues, the preferred plan is setecied as discussed below.

I
I
I

^,

I

^l

I

-I
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HFrom an environmental Perspective, plan 4 is favored b"""rr",I'lof its limited scope ana nbn-use-of coastaL siructures. Thrremaining plans are less favorable-because of the use of control+ngroins and the greater potenriar for -i*fi.ti"g biologi.iif'rgsourcgs. L ---- ----v:r-vr

In sunmar^Ir, Plan 3 is selected as the preferred beachrnourishment erement because it Ironia"" the---optinun balance o1 ,satisfying technical objectiyes, lii -u more fivorabre benefir/cost ratio, and is issociated with more ."."on.bre potential{.gnvironmgntal impacts -v.vvr'ev4s t''.'r-srrLrr

R L ? Drrh] ia ttal i^--

The plan shourd include pubric poricy elements to address-.sand management issues, sand 
"'oot""-piesenation, and acceptableproperty protection/beach protection practice. The pr-i"*".plan should therefore incorporate land. zoning and perrnitting to:

1. Continue harbor dredging;

2. Eliminate f luvia1 sand mining;
3. 814>ass debris basin sed,i:nents;

4. Mitigate ross of bruff erosion as a sand. source; and,

5. ltirigate dan irnpacts.

-Te t
Three of the five demonstration projects have been developedspecifically to address technicar asplcti of the rong-term plan.The hopper dredge bottom. 9*p t.ri-itand.s to yierd the greatesteconomic payoff for its high_risk experiment ta verify natural,onshore migrarion of sand. The contrbl g;;i; froiect is intendedto test a key erement of the beach nouriirunent-pi6gru, called forin. the long--term plan. i.:!i",-'tiiJ-otfshore lani renourishmenralternative is the most visibl6' 

""a direct means to eval,uatelarge scale fill design criteria. These three demonstrationprojects are preferred b6cause of their technical importance andpotential cost savings irnplications.
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The sand management plal rgcggnizes that the database withinthe santa Barbari l,itt6ral celi---is limired and should beirnproved' Regrular collection -ot beach profile data, rfaveinformation, and_ hydrologic r..",r""rents - is reconmended toirnprove the techniiar ,tia"r"i;ai;; of rhe shorer.ine, conf i:mcritical design assumptions, and allo# roi pii"-r.iirrement.
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rrnplementation of the - -preferred, comprehensive sand fmanagement plan is reconmended- to progress accord,ing to iieordered tasks listed below:

7.0 - PI,AN IMPLEMENTATION

1 Develop funding programi

Verify the preferred plan;2

3 Construct and
projects;

monitor one or more demonstration

4. perform necessary design and perrnitting tasks;
5. Authorize construction;
6. Implement long-term monitoring; and

7 , Implement public policy measures.

A flow chart of the above process is shown on Figure 7_r. Thefigrure indicates a suggested 
""q"""." of action to i_mprement ashort-term demonstration proiedt .na the uriimate rong-rangepIan.

The first order of business deals with development of anappropriate funding pran to underwrite the initial construction,maintenance, and aarninistrative 
""1--i= of the--pr"gr*,. Becauseof its irnportance to_ plan. irpril;ntation, tuiraing srrateg,y isdiscussed in more derair- in rhe il;i-;"ction.

.'"'.'

7.1 Fundinq Options

The considerable costs associated with the candidate sandmanagement plans imply that funding may be a major obstacletoward i:nplementation - of a pi-i"rrea rever of action.consequently the mechanism to fiirancially support the plan willneed to be deveroped in detail. rurihermoie, -it is very likerythat the size uttg scope of the prei.rr"o pran riri be riiitea uythe extent of monies ltrat can Le raised 'to piy for it. Thissection provides a d'iscussion of po""iur" i;"ai;g mechanisms an6strategies that BEAcoN may pursue in the impreneniation process.
There are a variety of d,ifferent nagnitude i:nprovementprojects that have been identified i;;---;;ssibre BEAcoNimplenentation to red'uce the beach-air.g" and sand loss that havebeen the recent pattern in santi -JurSuru 

ana ventura counties.These range in coit from a regional sand *""it.*."t plan costings754 mirrion to demonstration-pr"j".t"' .t seveial specific
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beaches that courd be irnpremented for a nominar cost. rrqaddition to one-tirne costs, there are annual maintenance an(renourishment costs as weLl. rixed items, such as groins or sinO,,*bl4rass plants, have somewhat higher f ixed costs and 1ower annua]i,' ,costs than dredging _and purnping sand, which wourd """a-L"-u. 
;

repeated on a one- to five-year-cy6le.
A formula for funding the improvements should consider botlbenefits and costs thai would- be avoided as a result of sanorenourishment. Examples of avoided costs wou1d, include much ofrthe annual or biannual. dredging costs at ventura and Channel irsrands harbors that couLd be iav6a if p"m.n"ni uypass-pr""t.yfli,,"'1":i:t::.*l$l;, *illl"-_3"r^:1:ilg; I, . idJiti6irar 

"-".r,i,,s**vv'- u- ir! q'iiiiua-L anq OCCaSLORai beaCh and ShOfeline'maintenance activities by shorerine property owners. ay roulr ,

calculation, there are approxirnatery - 95b iirdividual structures*..(mostry homes ) , three iirge hoteis or moters, .nd-;;;-;;J",condominium project that have d.irect beach or bluft access.
This analysis does not represent a reconmendation foro"funding techniques, but a d.iscussibn of alternative Local fundingconcepts (with the exception of avoided costs) for p"lri"consideration. .Any large demonstration or orr"raiI irnproiern"rrtproject will reguire state- and/or Federal -gr.rri- fund!, uoi ulocal share will be required, particularly to-meet ongoing costs.

7.1.1 Benefits Associated with Beach Nourislunent

rn deveroping a funding plan for beach nourishmentactivities, it is irnportant Lo allocate benefits tobeneficiaries, and thus determine a funainf plan that isapPropriate. Selecting additional loca1 revenue-"oor""" requiredto fund erosion control efforts must include both tests of equity(fairness) and ease of cor-rection (efficie""yj. --- v' eYs4

There are several levels of benefit for increased beachsize, ranging as follows:

The individuals and governmental
waterfront land and will benefit
and reduction of erosionl
rh? population of the coastal communities who wil_lenjoy a more preasant community from beach recreationusage and a better economy as a result of increasedtourism;

o

o

The business owners
business; and

agencies that own
from reduced damage

who will benefit from increasedo
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o The beach users from within the counties and throughoutthe state and county.

rt should be clear that the largest beneficiaries will betl:, first 9foup, whose property is eitf,er .orr"triry trrreatenea orY-ill-be by beach erosion witrrin the 50 y""i-iitn" frarne of rheBEAcoN study. Past general erosion Lither generar or stormspecific has resulted $ tangible .ra q".;;riri"bi;--a"o,.i" rostructures ' roads , - galnpgroulas , and otheJ p;bli. -ana-JriJ"t"
property along with intangible losses of .riht" as a result inreduction "f.. prgp?rly_ size frorn erosion. waterfront rots aretlpically worth $100-2-00 per square foorr ox s300-500r000 for asmall parcel:^^rn tlg pl:t, priivate property owners have investedas much as $500 ro $1,300 pe; fronr -robt-_'oi--at5_25,000 

for atlpical 50 foot frontage coastal rot 
-- t"i-pl"tective devicessuch as revetments and seiwalls that _will protE"i property fromerosion and large wave damage for 30-50 yeai-: ----

7.1.2 Revenue Sources

7.1.2.1 AsseFsments

owners ' have funded coastal protection measures bothindividually and through assessment dislrict".- such erosion anddamage control activii,ies have reduced pioperty I.*.g", but havedone littre for recreation enhancement, aia in fact rnay havediminished recreational usage: using an estirnate of 950 homesplus several hoters and cond5niniumi-"9 !!" equivarent of Lt2oocoastal units, improvement costs of $1rggg pe=i-unit 
"r""rJ vi"ras1.2 million lmprovements costing $25r000 per unit wouldgenerate $30 mirrion and resur-r in in ;".;;;; per unit monrhryassessment of $l-75 (deductibre from federal ti* i" a 1ocal tax)assuming 30 year financing at 7.5t ti*-ti"e puuric interest.while this is a high assessmenr, ,rhg. p;;Fr[y is exrremeryvaluabre and wirl decline- il size (estimit"h uv'"p to one footper year) in the absence of shore proiection actiirit|. -J

A smaller benefit assessment could be levied on propertiesnearby but not adjacent to the beach. They wili not receive thedirect property protection ueneiiisl- but "tit"y- will receive ahigher benefil of better beaches'than the cLmmunity at large.Th? principre of tiered r-evers of benefit h;; been used inreLation to otfre.r public Fro j""i", such u"- piurr" for benef itassessment distric'ts around the ios angeLes I,Iet;; RaiL stations.rn the absence- of specif ic propertyliot"ction benef its, it wirl_be more difficult to get voter support for the creation of anassessment district.

I
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There are a variety. of-provisions in state law for raisi\special assessments, ran-ging f;; In: r,Iunicipar rrnprovement Ac rof 1911, 19 r-3, and 19 r.5, 
. i6 i;;lri senrice i,i""", rhe r{elro_Rosecornrnunity Facirities Act of Lgaz, ald provisions of sta&redevelopment district law. -fh; Uello_hoos- provisions a iprobably the most flexible in terrns-or 

";ilg---tf," avairable funqsfor both capitar and maintatritr"a-"Ip""ses. I ..vdrraDre tl 
?,.

Pubric agencies that own waterfront rand include 
"p""io:districts, ciries, rhe counries, "i"r, parks i"a-iii;il";filr,f,departmenrs, and rhe tedeiai--6"plitruenl of the Nar1z. They wi ibenefit from a reductir" ?_f_:r_..;;5;;y repair and re_construcri",r

ffii:i:i"*n, ?:o.^^::?i_ ,tl"r:l:EJ 
-i.".s" of rheir f aciririe$*

the ="J ia5"!: 
= _ : ;';il; 

-;;,ilotlii.;:"::::r,l"In3'i:#:r:l"H"l:; 
.of reduced maintehu.rrag-"osts. -vve4vs r-rrE ^,erlerrEs J-n te

There l?"" rrgt appear to. be- any per-nire f actor in tems ( jpubric damage costs, 6irt particurai'slorm events have resurted inlarge publi6^clean-up-"o"L". Costs have been as frigt, as $10O_5Cper lineal foot for repairs to -v"ntoru 
county beaches after1983 series of storms thit was considered to i"itesent a r.5 yearstorm' costs to the city of santa-garbara r"tE-"pproxi:natery 

"c'.,
million during the same slorm period-. 

. The city of carpinterihas estimated an annuar cost for beach erosion'controL for thecity beach of around $105, 000, 
-;"a-_ 

incrud,ing occasional hi.ghe,,.,costs associated with larger storf,i events. Th6 Navy is estimateto spend s500r000 annualrf to-pr"-t".t structurei at point lrrug-f rom wave damage. tn" 
. exp6nditures incuged-by caltrans anrrstate parks for innuar erosion'"""iror i; ;;;--ilrrorrr, but it iconseri\ratively estirnated to be aboui 

- 
$ 100, 000 . '-'

. rt is estirnated that rocar . government pubric shor',',protection costs between rsra visii-ana point Mugu average in th,$1-2 million dolrars lrg. annuarry, not inctrlding exceptionalevents. The
orhers i"-*r,Ilh"::"::li ililii:"-l:iliil"..:l'Hil:1, i:"*;ll;"ll-Local costs are funded through . ,r..ilty of "o.ri."", ranging fromGenerar Fund revenue to [rinsietti-o".rrpancy Taxes to Tideland-oil revenues. The state^_parks o"pirtment- uses state generafunds for normar- mainienance actlvity. Approximately three_quarters of state Beach costs are met through uler fees that arp
::l ::".;":::.ewide basis, wirh the iernaind6r 

"-ri's from senera

Beach users will benefit from better facilities, businesserwill benefir.Iror gr".t.i tourism-r"iut"d busin;;;; and rhe loca-population wilL benef it from increas;;;i;*fi;' opporruniries,as well as increased rourism. -Th;;e beiefii"--ir" much smarle:per individual than the specific ueneiit to ;r";r;- of waterfronl,property, but the group i's much l;;;;;.
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Thus, in terms of equity, the owners of waterfront propertyshould pay rhe. mosr. pg; iiritiviaual, and, ;ah;, benef iciariesshould pay a substantiaily resser amount per individuar.
Efficiency of collection is also an issue that must beconsidered' There are a limited number of forms of tax or userfee collection, and initiative ..iiott" have ljmited the 

"uiiityof- governmental Jurisdictions to o"" certain forms of revenuecolrection, such as the- property tax. Benefit assessmentdistricts can be created. t"i sleciiic and defined irnprovements,but not for general apprication trriougho"C-.-;irt: user fees aredifficurt to assess on- beach users ihere there' is no i""-r,or,since many public beaches have open access and free parking. Thecollection costs would, be "*ir"*-ly rrigh- i"J net revenuesminimal. pubric agency general fundi ii6 r""f", but 
"orr"rrttylly: many existing demaids- and cannot be anticipated to fundBEACON projects.

An increase in hotel or transient occupancy tax is anotheroption that has merit, in- targeting a population base thatbenefits from. improved beaches. Much of tha iri"itor traffic forthe santa Barbara and ventura coastal communities is "ttr."i"a-uythe beaut'iful coast and beaches, i"a it is reisonaure that -irr"ycontribute to beach maintenance and irnprovements. santa Barbaraand ventura', currentry _have 10t tiirr"l?rrt occupancy tax rates,while oxnard has 9t and, carpinteriu-rri" Bt. An iircrease of lt ineach community devoted to -a beach enhancement-iund could yields1.2 uriLlion annually, conservativery .a?:}milg G0t occupancy ofhotels and moters -and an average bilr of gzS/night. Tax onshort-term apartment or house- rentais, and increases in number ofrooms and usage, would make this a relativ;tt productive andincreasing source.

i
I

l

I

l
)

7.1.2.2 Mitigation Fees

Another
governmental
renourishment
identified.
a mitigation
disturbance
construction
movement of
flood controL
rnining.

aspect to consider is 
. thg degree to which anyor private actions interfere -with the naturar

-of beaches, and the degree to which it can betf.::rh actions-occur, it is "ppiopii"r" to considerree. Examples of such -lctions gennane toof natural beach renourishment include theof - harbors, which interfere witrr the naturar.sand up or dorrn coast, the aarnming of rivers foror water suppry purposes, and ii,,rer ued-"i"a

concepts of. mitigation fees could incrude assessments onharbor users, such as a-srnarl. f;-;"r foot for--berttr space or afee per boat based on length and'aiatt. in"r"-"r" four harborsthat affect the BEAcoN study 
"i"ul-- They ii"--sanra Barbara,ventura, channel rslands, .rra--port Hulneme Harbors. The
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fcesti:nated number of berths -is 5-6 ro0o, and the average boat size ,,..,is approximately 30 to 40 feet. .i,l"r.ge boat size is much t"r;:; ;t

at the military and commercial harbor it port Hueneme. At a 5t {.F}increase in berthing cost (currently estimated to run $200-25g i.per month), approxirnately $800r000 -would be raised annually. ,

Given a 10* fee increase, or ibout $22 a month, approximaterysl.6 million wourd be raised annuarly tioro--a group that .specifically gains from the presence of b6at t.iuo"". 
r

A sand retention mitigation fee on water supply and flood ,F*,control dams is another potential revenue source Lrral coura-iJ '' 
,used to fund the sand nourishment activitv i"qired because oftheir existence. The najor rivers in ventuia ind santa BarbaraCountigs (Santa Clara - Vontrrra rril cr*+- !,-^-\; v=iir,ij.l-cir q,ii\i DanEa xrr€Z) are aj.i dammgdfor water supply PurPoses. There are at leasi 350r000 waterservice accounts in the two counties, althougn-"o*" may receivetheir supply strictry from wells rather than reser:voirs.

rt is estj:nated. that dams on the santa ynez, ventura, andSanta cLara Rivers prevent about 550r000 
""1i"-yaras "i-"i"i p",year from reaching the shoreline. Assuming a r"iiu""ment cost of ,$5 per cubic ya:d represents the annual-.*p""i. that wourd berequired to supplement this deficit from 6ti"rror. sources, awater user mitigation fee of about $10 per household iscalcuratgd. Y -' r-- '^vseer'vr\4

The $10 fee, still ress than gl/month per household or 
?:

business, wourd yield arnosi s4 tnirii""i- a porentialrysubsranriar- 10ca1 funding source. rt is ;;-;;;;6priate source interms of nitigation, and arso_a gooa runaiii--5or.r." for smallcountlmide benef its per household 5nd per -u,isiness. 
However,there are many waler districts, ?1d' it *ight u. poriticalrydifficult ro . accomplish

Furthermore, the rivers north of point conception are believed tonot contribute substantially to the sedimeit budget inside thesanta Barbara channel. Thu!, the revenue source from associated,water districts north of the santa ynez l.Iountains would not beaPpropriate' Nevertheless' .a_county-imposed utility users tax onwater usage might be a possible impiemeirtation lioceOure for thisfunding source.

There is -no readily available data source on the amount ordorlar varue of sand. mining 
""ri""iry under way in the twocounties, so 

. 
it is not posiilte to oltennine 

"rn.t woul-d be anequitable mitigation fee on sand mining. -Hovr"rrlr, consideringthe extent of the i:npact of sand *i"i"g i" the sed.iment budget, atax to replace the lost sand .o*"n"urate with the replacenentcost wourd ,be .appropriate. An excessive fee wourd make theexisting sand mining 
^ 
6perations ,rorr-.orpetitive with operationsoutside the two countiel.
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7. 1.2 .3 Surnmanr

Table 7-L summarizes the above discussion in terms ofpotential locally based revenues that could be used to assist infunding beach presen/ation and renourishment aciivities. certainFederal sources are considered from a cost avoid,ance perspective,but the remaining sources are local ones that could be used as alocal match for siate or Fed.efal grants. while the discussionhas considered the rocal benefit"'ir, terms of aamitel"a""ti""and recreation enhancement, there is as much basis for Federaland state support as 'for any--property that is used as state orFederal park land. while the 5O-miie sl,udy area represents onryabout 5t of the california coast, ii nay represent 1o-20t of thecarifornia coast that is accessibie to tire pibli; and near majorpopulation centers. -

- Although totals are shown as a relative amount, it isclearly infeasibre to develop all of the above revenue sources tosupport a san$ management and renourishment plan. In addition,capitarizing the annual revenues to fund a i"tr"""" bond wouLdIeave insufficient local fund.s to support ongoing maintenanceactivity_. However, the above tabr.e does "ir.rustrate 
somepotential funding sources that courd be used to match state orFederaL grants and also contribute to ongoing maintenance.

The majority of fund sources obviously come from specificareas, and short of a regional recovery and-maintenance progrem,there will be. a preferenc5 that certain'tunaint---"o,rr""" be spenton specific improvements. As an examplet tun,iinl from the c6ipsof Engineers would have to come in lieu of their 6xpenditures forharbor.dredging. The numbers cited in TabLe 7-L represent thepotential savings of dredge costs for ChanneL rslands and venturaharbors, that courd be spent on the uacr<fis"7uyp."" prants, andtheir strucrurg".and piperine thar wourd';;;i;;; rhe corps ofEngineers dredging lclivity. Likewise, tire-iirgesr amount oftransient occupancy tax come-s from the city of sirrt. Barbarar soany funds from that source. may be pr.t.i."i iot p[ri. beaches inthe Santa Barbara area. Thusl the',"*r"rrrr" sources identif ied inTabLe 7-L may be diluted. by tireir geographicar. origination.consequently, the comprehensive funding pran must factor thisissue into account, lnd. strive to empfra"i"e the iegional natureand overaLL benefir ro be gained uy po6ring iev;;";.
I

-l
Reeent

purchase and
Propositions

eLections have incruded severar bond issues toi:nprove public parks and provide clean water (e.g.,70 and 83). Stale government has also provided
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Table 7-I
Potential F,unding Sources

for
BEACON Sand l{anagement Activities

Annualized RevenueFunding Source
Revenue*

Avoidable Cost
,raF*^ ^C n--ivv!r-rp \Jr .clrrLlIIlggr!i
U.S. Naqr Pt. t{ugu
Caltrans/State pirks
Local Government

Benefit Assessment & User FeesPrivate Structures
Transient Oecupancy Tax

Ilitigation Fees
Harbor Berthing
Fees
Water User Fee
Sand Mining Fee

$2,200,000
500,000
100,000

r-2,000 r 000

2,500,000
r,200,000

800,000-1, 500,000

4,000,000
?

Capitalized

$25, 900, 000
5, 900, 000
L,200 r 000

rt-23,500,000

30, 000, 000
14 , L00, 000

9 .4-19,900, 000

25.5-47 ,000 r 000
?

TOTALS $ 12.3 -14,100 $123 -166 r 300, 000,000

*Assuming public Tax Exempt bond financing at 7.5t and 30 years
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assistance for beach maintenance programs in isolated cases.Because of the importance of stite- and local beaches forrecreational.purpose-, beach renourishment activiiies should haveas much priority for St,ate bond tinanci"g'i"sistance as thepurchase of additionar park or beach rinai i"r'p"iri; -;;;":- 
rnadditional, although beach renourirrrr""I -pr":ects can berelatively expensive, they are not ?g costly as purchase andinfrastructure deveropnent of tt"to fnlti" beaches.

other state recreation assistance bond issues have includedlocar match requirements ranging fron a minimum of 2s\ to amaxirnum of 501. Pro jecti fenerarry are-"".-Jitn. rather thanongoingr ds sand renouriihment ictivitils tend--io-t". --Til;r-rr""
of grant funds.fgt an ongoing proieci wou1d, either require that aparticular bond issue and granl not be crosed out, or that aseries of bond issues 5e used tor ongoing pioject activity.There is some risk in the latter strategy, since an initiatedproject 

-Tay have funding difficulties 'ii 
"-r.tt.r bond issuefails' Given.thg magnitud6 of the ievers of ""tion described inchapter 5.0, it is likery that obtaining state funding assisrancewill be mandatory to suicessturry--irpid;;a- i-'progr€rm. Thisstrateglr should theref ore receiv6 hi;h prioriiy ioitrrin BEACON, sfunding development.

7.2 Project Development

once the funding mechanism has been est,abrished, theirnplementation procesi is r".orm.rta"a to roirow two parallelpaths of selecting and constructing short-t.rr- and rong_rangeprojects ' The short-tern or demonitration pilot project shouldinclude features of the regionai -pfurr. -So.fr- a project maydemonstrate a particular - aspect of the plan or serr/e as aprototlT>e experiment to detelnine the p"t-""tiur benefit thatmight be rearized from concept tnai, is -unproven. 
Threepreferred demonstration projects 'ui" proposed as a means totangibly t'est -gr implement 6rements caried-ioi-ry'the pran. Theprojects were listed in Chapter 5.0:

7. 2. l- Long-Range pl_an

As schematicalry shown in Figure j-r, development of thelong-range plan sh6uld .proceed 6y-qountifying the constructionlimits of the identified- offshorL =sand 3ooi""" through deepvibracore drirring, permittirg, .rra-o.taired design phases.
The permitting process wirr.require add.itionar considerationof environmenral quarity as required unaei-cio;-;i;ia"rirr"". Theread agency for rhe cEeA f.o.""" will i"',iilry be a singrecounty. The 1"1a agency prepares an initial -siuay at its ovrnexpense to determine if ttre project is rikely to have a
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significant effect on the. -quarity of the environnent. rf the tstudy indicates !|"r signif i".rri -i,o"""qences 
are rikely, then aNotice of prepararion of an Environm""li1 r*p;d-i"port (ErR) is ,n4issued, which 

. formally.initiates trr"--cgOa pi".""".- rf trre siudy r,indicates that signi?icant effects on the quarity of the i
environment are noi rikery, .a llelaiine Declaration is prepared,.After 1 pubric review leriod, -ah; Negative Decr.aration is lreviewed and apProved by in inte"1gi".y d6cision rnaking body and ithe project proceeds (Reiy et dl, id8tl.

rryrt

7.2.2 Pub1ic policy
tFha nrafa*ra-l *..1^1 : -:::= iJJ-sr€r.reci puDii-c , poiiey iiems .t isted in chapter 5 .0should be reviewed and ini:orpoi"teJ-into the appropriate locarcodes, ordinaTg"" lld guidetines.-- where appropriate, BEAcoNshourd solicit poricy -conc.',.rrence 

and adoption by state andFederal agencies ior olerall 
"""=i"iency.

7. 3 Long-Term Monitoring

The comprehensive sand management pran should be reviewed
?::::_1i:ill{ ro examine needs - and piiorities in response rormprovements in the database. A iriticat--go""tion in theformulation of. the Elan rests in the vaLidity of the shorelinerecession predicted for the beaches east of the santa claraRiver. rr has been posrulared-;t-o"ur, (19ggb) that the segmentcould be benefititg - from onshole renourishrirent over a muchbroader nearshore self segment than is assumed in this study.

A regrurar program of. leach profile monitoring is reconmendedas a prudent course of actibn to'confirm projections of shorelineevolution prior to commitments of- su6stintial monies. rnaddition to beach profile. surveys, a range of monitoring taskscan be i:nplemented. This section presents a summary of beachmonitoring options for considerition within the BEA,CONjurisdicaior.-_ . T|"- .purpose of the. monitoring progra.m is tocollect rel-evant field-m"L"rr.ements which are th; key indicatorsof the region,s coastal processes.

coastal processes arp temporar phenomenon which vary dairy,seasonalryrand yearly in their benitriir. usually key indicatorssuch as wave conditions or.alongih"r"-transport .i" averaged overtime' The shorel'ine within saita--garbara and v"rrtrrru countiesare effected by the following:
1. Wave climate;

2. F1uvial sed,iment delivery; and

3. Activity by man.

_170_
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The urtirl!" purpgsg of a monitoring program is to track theamount of sedirnent delivered to th; - c5ast, its novementalongshore, and associated vorume changes on the beach.Interpretation of the data on a reg,trlar basis -would, enable 
""" t"anticipate trends in shoreline response and take 

"pt;o;;iateaction and/or adjustment to sand management activity. rt is alsopossible that a numerical shoreline response urodel could bedeveloped and integrated with real time fieli data input, to-sen eas an indicator of immediate beach erosion activity i"a 
"forecast tool to flag potential trouble spots.

The most comprehensive study program to date in californiais the coast of california stoin ind-Tidar wave-srudy (ccsTws).This technical program being conduct"q !t irr" c"rp" oi i"gi"""r"consists of three - aspecti: fietd aita correEtion, reiiew-ote7isting data, and development of shoreline numerical models tosirnulate the dorninant processes. The rierJ program incLudeswave/wind data collectionl aerial photography inaiysis, beach andnearshore barhYmetry measurementi , s5aGeit siilpring, ii""iardischarge measurements, -ang georogic and tittoiar -ir.rr"port
anarysis. The -purpose of the ccsrw6 is to eventually reiirr"-in.understanding of shoreline -response. The coips, -current 

schedulecalls for Seginning -study i."iinity within the santa Barbara-Ventura area in about five years

The monitoring-plan described in this section is one that isintended to ibe inplernented by a number of p"iti.ipating agenciesand organizations. Data is proposed for coilectioir on a regrurarbasis for interpretive anaiysis. conclusions would be directedtoward refinement of underslanding of the riti"taf i""a-u"ag.tand forecasting trends of shorelinS response.

7.3.1 Plan Components

The essential ingredients of the monitoring plan are:
l_. Wave data collection;
2. Fl-uvia1 discharge and hydrologic measurements i
3. Beach profile surveys;

4. Aerial photography review; and

5. Dredging records review.

The rnonitoring -pl1'' is intended to be a relativery simpleprogram consisting of direct shoreline response measurements andcorreration against wave energy, rainfalrr'and-*.rr-activity. rt
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{Tis also intended that the curaulative results of the program could. jbe directly utilized by more conprehensive ccrsw ieihnicat 
"ioavshould Federar funding-be extend6d to rhe BEAcoN siuay ur"i.---' 

I

T"tt!v-I*::^beach . prof ire stations have been esrabrished aspart of the BEAcoN sand iranagement, study. rrt.-irongshore spacingof transects is about one 6very 2-t'i'rnire"l -iii" spacing con-stitutes a minirnal density f6r Jetennination of volumetricfluctuations. Descriptions i,t the piofire stations and the spec-
if icltlgns foT. measur6menr are giveir in app"rrJi"--p. Fioure 7 _)srr(rws E,ne prorrJ_e station locations. J -- -

Profiles should be initiarly measured at least once per yearduring the first two weeks of oct,ober. This *irr-ptovide data totrack annuaL net changes of shoreline position and sand volume.Additional measurementi are desirable auiint-i;;.;' and. afrer theoccurrence of significant coastal storns. irre decision to "rr*"yadditional data may be made nasea--"p"" Less expensive an6 morefrequent pier_ surveys such^as ih; onioing nonthly progran at sanBuenaventura state Pier. Diff"t"rr""5 in ""..""'"ive months datafrom such reference stations t"turi"g more than E0 cy/ft wouLdinitiate steps to survey the 
"rriir" nearshore network t,odetermine sand vorume stalus. Flgure 7-3 shows how the nonthrydata from san Buenaventura state pi6r may be o""d in this regard.

The frequengY of surveys cou1d, be deter^mined by appraisal ofa three year 
^iiitiai--pr6tite rorritoting effort. Thereafter,subsequent - profile measorements woul-d 6.--r."v"a into lessextensive dry r-and surveys and fixea-pier monthi;'iutu.

The advantages of using existing piers as survey prat,fo::ursis- the significant cost redu6ti"" *ni"fr - can ue- iearizea and thererative ease of taking measurernents. Their .""rrri"y rirnitationsmay be offset-by a. priicipal reriance on the more extensive f*llprofile surveys that wbuld be 
- 

""n"aor"a trom review of thereference data results.

Directional- and non-d'irectionar wave gages are reconmended,for instaLl-ation and maintenance over the giacoN shoreline area.A minimum of five pier-mounted stations are specified frorn c,oretato Hueneme Beach. The proposed network is irroo*-in Figure 7_2.one deep water direcrionit :*;;; ;;;i is also suggested in theeast central portion of santa 6uiu.r" channel on the platform"Grace " oi' slructure. The ,ron_di"""tiorrii stations arerecommended for economy and to "irfiity data reduction.

ro
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Wave measurements should be recorded for continuous twoninute duration 
- 
periods at 3 hour interrrals . Data should bereduced for significant yave height, peak ener!try period, andtotal energ'y_ over the spectrun. rf i; iecomena6i irtii-giAcoNencourage t!" corls of Engineers, california Departmeni---otBoating ald waterways and the-scripps rnstitute of oceanography,s

9.911 Engineering Research Group,--who operate ""a-rii"iiii'irr.California wave measu"itg networi<, to inst,ari g"g"" in trr"-santaBarbara Channel nearshoie zones as suggestedl installation-oi ayavg gage array costs on the order of $501000 per station notincluding maintenance.

7. 3. 1. 3 Hydrologic Measurements

Santa Barbara County and Ventura County flood controldistricts maintain rainfall gages within the 6oastal watershedareas. strean gage measurements are maintained by irt"-[ls.Geological Sunrey (usGS) for the ventura and Santa Clara Riversystems while data is compiled at the flood control d,istrictoffices. These hydrologic dlta sets may be used, to infer thevolume of coarse sediment delivered, to the-open coast. TheBEAcoN monitoring program recommend,s that thi; a^utu n" collatedfor comparison to the shoreline response measurements.

The USGS is also responsible for d,irect measurement ofsuspended and bed load dischaige from the Ventura and Santa Clararivers. The logistics of diipatching field technicians a"iir,gpeak periods of river flow and the 6ompleiity--"r accurate andlgPresentative sampling renders sediment' data collectiondifficult at best. rt, ii, therefore, reconrmended that sediruentdischarge be caLibrated to river stage.

7-3 4 Aeri t Pho ohv

I
I

.J

I
I
I

-l

Aerial photographs are best analyzed by controrleddigitization of stereo 
- 
irnages. Precision instrumentationcaribrated to known verticar- monuments and ground controlelevations eliminate distortion and uii" -i"tr5ao."d 

uv 
-rrana

techniques . The u. s. arzny corp! of nrrgi;eErs, Los AngeresDistrict maintlit:. analog st6reo ilott.r iistrurnents. AeriaLoverflights of the coist are aiso routinely-scheduled Uv-trr"corps on an annual basis. Negatives are g"n"raily recorded at ascale of 1:1200 or 1:4000 at So percent orierlap-siecirication.
The data set constitutes an excellent record, for obsenringgeneral shorelj.ne position at the time of overflight. -it-i"

recommended that the corP,s be encouraged to utturf"" stroreiinechanges via aerial photograihy at five year intenrars. Datashould be used - froln - simir.ar seasoial ti:ne periods forconsistency. Photography should be reduced to th; Mnrrw contour
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location. This horizontal line can be converted to approximate
volumetric changes over the profile using depth of zero Lransport
relaticnships as determined from actual beach proiire
measurenents.

7.3.2 Data Manaoement

All data should be collected at the designated BEACoN
repository(s) . Measured parameters may be plotted over a time
scale abscissa with a tiered ordinate consisting of profile sand
volume change, tot,al wave energ:y over the measurement interrral,
and rainfall and stream fLow hydrographs. Linear regression
anaiysis or other appropriate statisticaL data reduction is
suggested to provide- trend indication within the anticipated
envelope of data oscillation.

f*

8Fr

Data requirements, collected data sununaries,
adjustments are recommended topics for review on an
by the BEACON Administrative Coordinating
consultation with BEACON's Technica] Advisor.

and monit,oring
annual basis

Committee in

i1

7.3.3 Proqram Cost

Table 7-2 summarizes the esti:nated cost for the different
data collect,ion elements. The cost of each element may be borne
by the _sponsor agency or funded in whole or part by BEAcoN. Thecost for monit,oring the shoreline is a retatively inexpensive
comnitment given the potential return in - inveitment.Anticipation of erosion trouble spots in advance of seriousdeterioration provides an opportunity to avoid costly emergency
action during times of storm duress. The ability to-update andfine tune the sand management plan also will permit gEaCON andits member constituents the chance to better plln for the future
and specify a time table of long-range plan implementation withgreater certainty.
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Table 7-2

Estinated Monitoring prograru Costs

1 Beach Profiles:
Sunrey 4 reference piers monthly and
reduce data e $1000/survey

Sunrey 25 Beacon transects and
reduce data g $1r0O0/profile

2. Wave Data Collection:
Install 4 pier mounted non-directional
shallow water wave gages e $50r000 ea.

Install 1 platform mounted directional
deep water wage gage

Monitor data

3 Digitize ae.rial photography every
5 years

Set up elevation benchmarks ( l-tirne)
Digitize shoreline

Compile fluvial discharge and
hydrolic measurement data

Review data annually

INITIAL
COST

$200,000

$ 5o, o0o

RECURRTNG
cosT

s 4,ooo/
sulivey

$ 25,000/
survey

(')

(')

(')

$ 5,000

s54,000*

I
lI

$250,000

$ 20,000

$280,000

4

5.

t
I

-i

J

TOTAI, INITIAL COST
TOTAL !TNIMIN4 ANNUAI COST

* Prus cost of BEAcoN profile survey when conducted.

I PV Scripps Institute of Oceanography, by Corps of Engineers
' by County Flood Control Districts

-L77 -



8.0 - CONCLUSIONS AT.ID RECOMMENDATIONS

8.1 Findinqs and Conclusions

The following findings and conclusions were reached as a
result of the compiehensive-sand management study:

8.1. I Shoreline Conditions

.From Ellwood in Santa Barbara County to the Ventura River in
Ventura CountY -

o The shoreline is sediment source limited, resulting in
' namow but relatively stable beaches fronting a slowly

eroding coastal bluff.

o Local streams are a principle source of sedi-rnent for
this area, accounting for approximately 70 percent of
the littoral sand budget.

Bluff erosion averages between 0.5 and
year for this area and accounts for the
percent of the littoral sand budget.

coastal storm damage is principally the result, of
d,evelopment encroachment towards the shoreline.

The sandyland/carpinteria beach area has been
preferentially eroded during recent times.

The primary need for beach enhancement and storm
prot.ition Lhroughout this region is related to the
existing narrow beach widths.

Beaches downcoast of Santa Barbara Harbor are closely
dependent on the continued dredging of the harbor.

of the ventura River to the lrtugu subrnarine canyon

The Ventura and Santa Clara Rivers are the pri:mary
sources of sand for this area. The historically
abund.ant suppty of sand from these rivers resulted in
broad beachei backed by extensive sand dunes.

The construction of dams and continued sand mining
activities on the Ventura and Santa Clara Rivers have
dramaticatly reduced the rate of fluvial sand supply to
the coast.

rn

i

o 1.0 feet Per
remaining 30

o

o

o

o

East

o

o
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o The resulting imbalance
implies t,hat serious beacin the rnid-1990,s.

The beaches in thiscontinued dredging
Harbors.

in the littoral -sand budgeth erosion will occur beginning

further depend.ent onand Channel f sland,s

, Plan 4 is the
a- significantly
11 reduction in

area are
at Ventura

!,

o A beach management strategry. combining a comprehensivebeach nourishment program-iriti, ;ilri; poricy measureswas found to besi accomprish --giecorq,s 
statedobjectives.

o Large deposits of beach quality sand exist justoffshore of Goleta, santa -garbaiar--c.rpinteria 
andoxnard for use in renourishing adiacent beaches.

o Existing dredging technology is. capabre of recoveringthe offshore sand 3.td traniporting it to the beach.Hydraulic dredges have been Lsed i; simirar projects toptunp sand ashore.

o Significant cost savings may. be possible if hopperdredges can be used to-dunp Lhe 
"arrh in-sharlow waterall-owing natural wave actioir to urinj tiie sand ."hor".'

o Four levels of beach nourishment action rrere formuratedand are listed berow in decreasing oraer of cost andbenefits:

Regional Recovery
Reduced Regional Recovery
Reach Recovery
Feeder Beach Injection

Total plan costs range frgl_ a high of $754 million forPlan 1 to a low of SiOf million ior-pf.r, 4.

Pl-an 1:
PLan 2z
Plan 3:
PLan 4z

o

o

o

From a strict benefit/cost standpointb9:t plan I however, pLan 3 p;;ia;;wider range of benefits with 6"iy-"-!*"the overall benefit/cost ratio.
Five potentiar demonstration projects were defined as ameans of evaruating differ_enl ispects of it"-pr"posedsand management progt.*. Listed 'l"ior, in order ofdecreasing costr-th5se projects ir"frrJ",
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Beach Nourishment piLot project
Hopper Dredge Bottom Dump Test
ControL Groin Demonstration
Dune Stabilization
Debris Basin Recapture

continued coastal monitoring is needed to better defineexisting and future erosion rates. This isparticurarly true in the ventura/oxnard area. Themonitoring program should include: 11

Tracking of erosion/accretion trends
Tracking of littoral sediment delivery

- Anticipat,ion of future shoreline changes
Periodic input for updating the conprehensive sand
management plan

Pubric policy can be used to enhance natural sed.imentsupply, insure that harbor bypassing practice ismaintained and mitigate shoreline-development.

8.2 Recommendations

The following reconmendations are provided based on thefindings and conclusions of the compreheirsive sand. managementstudy:

o

o

F)r':

8.2.1 Long-Term Plan

o A , regional beach nourishment program shourd be
implemented to combat ongoing and fulure beach erosion.

o Plan 3, Reach Recovery, is the reconmend,ed. leveL ofaction as it represents the best balance between totalbenefits and costs.

Public policy is reconmended to address
items:

the followingo

- Yitigation of decreased sediment supply to compensatefor future bluff erosion protection
strict management of the ventura and santa claraRiver sediment suppry to maximize naturar sed,j:nentdelivery

l'lanagement of debris basinnatural sediment delivery

-180-
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Requirement for
bypas s ing

perpetual commitment to harbor sand,

Refined environmental criteria relating to practicalbeach nourishment techniques

Develop.ment of regionally-consistent setback criteriaand building code provisions for shore froiectionstructures

o The
shoul-

consistency
funding.

- Wave data collection
FIuviaI sand discharge
Aerial shoreline photography
Dredging records revie*

present coastal .beach profile monitoring programd be continued and expanded to include:

a t
l,1
j

rn order to demonstrate overaLl project feasibility andvalidate critical program assumptions, one or more demonstrationprojects shoul-d be irnprernented ai a first step.
o The hopper dredge bottom drunp project is reconmended asrhe fighesr priority piojeci by virtue of irspotenrialry high_ payofi. -rhis-high' risk pio:""t, ifproven successfur, would reduce 10nf_term program costsby as much as two_thirds.
o rf funding is available, BEAcoN should also irnplementthe contror groin and offshore 

".rra renourishmentdemonstration projects .

-Te

8.2.3 Implementation

The reconmended sand management program should beimplemented in the following mann"i, --

1. Deverop and implement a regional funding program.
2' select, design, and construct one or more demonstrationprojects.

3. Review the se lected long-term sand. managementwith the identified lev6l of a
plan for
vailable
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4' Perform a detailed survey of relevant offshore sandborrow sites to quantify coirstruction sand volumes.
5. Design and construct the reconmended rong-term pran.
6 ' continue and expand the reconmended comprehensivecoastal- monitoring progrim.

rn conclusion, the implenentation of the comprehensive sandmanageTent plan will require political n"goiiuai;; to develop aworkable program. rhe .priircipat areas of poriiicIi"EiiS."concern selection and prioritizition of "o**rri-rity action-ind
f:"9i"9-:?*tlT?l!. Kolperr.n .r,d-pa"ies (197g) have found rhatJ-r- rD Lr*i porr=,r-cal aspect of erosion controL that is thedeciding f actor in irte Gpr"r"ntation of a progr.rm.rmplementation does not occur soiely on the basis of technicaLrationalitv. when viewed from th.-it.ndpoint that mecliation and.compromise are part of such . pro"""", erosion contror_ plans canbe successfully enacted.

F:i

F.aa
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