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ABSTRACT.. _
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City Responses, California. Journal of Coastal Research, 15(4), 974-984. Royal Palm Beach (Florida), ISSN 0749-0208.

This paper describes results of two surveys of southern California municipal planners to determine their degree of
emphasis given to coastal hazards within their jurisdictions. With growing property losses associated with the coastal
zones of southern California, the studies were undertaken to assess the role of planning for hazards in coastal land
use decisions. The findings show that while planners are gaining knowledge of their coastal zones, they still tend to
view the coastal zone as just one element in the overall planning process. Their emphasis on day-to-day development
permitting overshadows a proactive stance on strategic planning for coastal hazards.

ADDITIONAL INDEX WORDS: Coastal hazards, local planning, southern California.

INTRODUCTION

Coastal population growth with its concomitant develop­
ment is a leading source of stress on the coastal environment
(COATES, 1989). Nowhere is this force more apparent than in
the southern California coastal zone with its increasing traf­
fic congestion and lack of parking at local beaches, frequent
sewage spills and beach closures, infilling and expansion of
existing coastal developments, and continuing property losses
from coastal erosion. A fifty year description of past and pro­
jected population growth shows the tremendous growth ex­
perienced by the California coastal zone; indeed, California
has the largest total population in coastal counties in the
United States (WARREN et al., 1977).

Los Angeles and Orange Counties comprise more than 100
miles of the total 1100 mile California shoreline and account
for the popular image of California scenic beach areas. These
two counties also contribute the majority of coastal residents
and have an intense infilling of their coastal zones. Coastal
municipalities are inundated with new residents seeking
housing, as well as tourists seeking places to stay. Older,
smaller houses are replaced by mansions, condos and hotels.
More residents and tourists demand more services and new
businesses are opened to meet the need. Additional municipal
services are required alike by residents, tourists and busi­
nesses.

Such growth impacts negatively on the environment, but
the mere presence of this population and infrastructure bears
impacts from the coastal zone as well. Coastal hazards are
many in southern California. Winter storms along with tor­
rential rains interacting with erosive soils have generated
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cliff slumping, mud slides and beach loss along with whatever
structures were associated with these areas. For example,
rains caused landslides, subsidence, and debris in Orange
County resulting in a loss of homes, highway, railroad and
municipal services for a total of $75 million in 1993 (WALKER
and BERG, 1993). The City of Malibu suffered floods and
mudslides from winter rains at an estimated cost of $22 mil­
lion in 1995 (POOL, 1995). The City of Redondo Beach was
hit three times by winter storms in 1988, resulting in a loss
of structures with 18 businesses destroyed for a total of $32
million lost (FISCHER, 1990). These costs involve direct losses
and do not include the costs of loss of business, litigation and
additional protective works to mitigate future storm damage.
California suffers an average of $10 million in property losses
annually due to winter storms (GRIGGS et al., 1992).

Not only are there recurring hazards of high probability,
such as winter storms, but hazards of lower probability also
exist. These hazards include tsunamis, earthquakes and sea
level rise. Given the loosely consolidated soils underlying
coastal bluffs and comprising beaches in southern California,
these hazards can be termed significant, especially in con­
junction with winter storms. Since tsunamis and earthquakes
have hit southern California's immediate coastal zone in his­
toric times, they can occur again. The recent quake in Kobe,
Japan, with the epicenter in the coastal zone resulted in
widespread loss of life, property and infrastructure (REID,
1995).

Sea level rise is a "rising" hazard of immense scope. The
expected national coastal property loss just in wetlands has
been compared to the loss of the entire state of Massachusetts
(TITUS, 1991). While California losses are estimated to be less
than elsewhere in the United States, such losses will be ma­
jor and impact on the entire economy, the state's water re-
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976 Fischer and Arredondo

Table 1. Selected southern California municipalities.

Persons
Coastal Per

Coastal Length Coastal
Municipality Population Population (Miles) Mile

Malibu 11,500 8,000 27.00 296
Santa Monica 89,902 10,000 3.50 2,857
Manhattan Beach 33,000 8,000 2.10 3,809
Redondo Beach 60,500 15,000 2.75 5,454
Rancho Palos Verdes 41,000 6,000 7.50 800
Seal Beach 26,000 10,000 2.00 5,000
Huntington Beach 181,000 25,000 8.00 3,125
Newport Beach 70,000 40,000 9.00 4,444
Dana Point 34,000 28,000 8.00 3,500
San Clemente 41,000 23,500 3.50 6,714

Total 588,002 173,500 73.35 2,378

sources, wetland habitats, fisheries, endangered species,
coastal bluffs and beaches, and coastal properties (CEC,
1989). San Francisco Bay would be irrevocably changed
through the necessity of having to build seawalls and levees
at an estimated cost of $1 billion with an annual maintenance
of $100 million (STEIN, 1990). Coastal beach retreat in south­
ern California has been estimated to be between 30-200 feet
by the year 2050 with an even greater risk inland from winter
storms and wave run-up (GUSTAITUS, 1989).

With the southern California population attracted to coast­
al activities in spite of coastal hazards; a planning and reg­
ulatory framework was created to account for impacts of
coastal use and development (Act, 1988). The general policies
of the California Coastal Act include:

(1) Providing for maximum public access to and recrea­
tional use of the coast, consistent with private rights
and environmental protection.

(2) Protecting marine and land resources, including wet­
lands, rare and endangered habitat areas, environmen­
tally sensitive areas, tidepools, and stream channels.

(3) Maintaining productive coastal agricultural lands.
(4) Directing new housing and other development to ur­

banized areas with adequate services rather than al­
lowing a scattered, sprawling pattern of subdivision.

(5) Protecting the scenic beauty of the coastal landscape.
(6) Locating any needed coastal energy and industrial fa­

cilities where they will have the least adverse impact.

It should be noted that coastal hazards do not appear as a
general policy goal in the Coastal Act. The Act does not rec­
ognize coastal hazards; as only one section notes that devel­
opments shall, "minimize risk to life in areas of high geologic,
flood and fire hazard" (section 30253). No coastal hazard re­
quirements are set forth in either the Coastal Act or its im­
plementing guidelines. Thus, local governments which must
implement the California Coastal Act can be expected to have
a wide variety of responses to coastal hazards.

Each coastal city is required to prepare and maintain a
local coastal plan (LCP). The LCP incorporates the policies
outlined in the Coastal Act and must be approved by the Cal­
ifornia Coastal Commission. A LCP is the city's specific, long­
term coastal management plan which includes a land use

Table 2. Type of shoreline (miles).

Municipality Cliff Beach Wetland Harbor Totals

Malibu 10.00 27.0 1.00 38.00
Santa Monica 0040 3.50 3.90
Manhattan Beach 2.10 2.10
Redondo Beach 0.25 1.75 1.00 3.00
R. Palos Verdes 5.10 2.25 7.35
Seal Beach 2.00 2.00
Hunt. Beach 8.00 4.00 12.00
Newport Beach 5.50 3.50 9.00
Dana Point 1.00 6.00 1.00 8.00
San Clemente 3.00 0.50 3.50

Total 19.75 58.60 5.00 5.50 88.85*

* Some beach areas backed by cliff, wetland or harbor creating an overlap.

plan, zoning ordinances and other implementing actions.
LCP's are drafted by coastal cities, submitted to the Coastal
Commission for approval and, upon approval, are formally
adopted by the City Council of the authorizing city (CCC,
1981).

Because municipal governments bear the brunt of planning
for hazard impacts, this paper focuses on this level of govern­
ment. The objective is to identify the extent to which coastal
municipalities in southern California plan for coastal hazards
and what mitigation measures, if any, are used or being con­
sidered. A further objective is to assess the level of knowledge
city officials have concerning coastal problems, resources and
hazards, and what features are incorporated, if any, into
their local coastal plans.

SELECTED PREVIOUS STUDIES

Information about the role of local government in coastal
planning is scarce. Recent case studies about California
coastal cities are scant because most studies are conducted
statewide. One such state-sponsored study focused on the
coastal policies of local governments in the Los Angeles area
before and after the passage of the California Coastal Act of
1976 (WARREN et al., 1977). The study looked at development
patterns and the coastal residential permit process. For ex­
ample, before the Coastal Act, Redondo Beach allowed exten­
sive coastal development which transformed the City from a
small, "local only" beach community to a larger municipality
with King Harbor and an urban redevelopment project. After
passage of the Coastal Act, the new permit process halted
many proposed projects in Redondo Beach, including some
projects with tremendous citizen support. The authors of this
study concluded that the California Coastal Commission
(CCC) should not make decisions based on universal princi­
ples, but rather should take time to review local government
policies which reflect the historical patterns and preferences
of local citizenry.

Research focusing on coastal hazards based on surveys of
municipal planners are growing in number. One of the ear­
liest efforts was on the response of coastal municipalities to
coastal flood hazards (BURTON et al., 1969). This research
reported on the adaptions municipalities were making to
coastal storm experiences in order to reduce the associated
losses of life, property and local revenues. The study area
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Tabl e 3. Existing coastal development.

Tourist
Municipality Pier Marina Facilities Housing Commerical Parkin g City Services Other Total

Malibu X X 2
Santa Monica X X X X X X 6
Manhattan Beach X X X X 4
Redondo Beach X X X X X X X 7
R. Palo s Verdes X X X X X X 6
Seal Beach X X X X X X 6
Hunt. Beach X X X X X X 6
Newport Beach X X X X X 5
Dan a Point X X X X X X 6
San Clemente X X X X X X X 7

Total 9 3 6 10 9 9 4 5 55

Oth er : electric plant, churches, agriculture, int erpretive center, recreation, county parks, railroad station

covered the eastern U.S. coast from Maine through North
Carolina from which 15 municipalities were selected as case
studies. A major finding was that zoning is best left to local
government, since their regulations of land use recognize
flood hazard planning on the basis of the degree of hazard
faced in each location. In this way, the type of use and con­
struction can be adjusted to fit the degree of hazard involved.

A survey of all coastal counties in Florida having a sandy
beachfront focused on local officials' perceptions and respons­
es to shoreline erosion (FISCHER et al., 1986). Detailed ques­
tionnaires sought information on local coastal objectives,
physical beach trends, beachfront land uses and planning,
erosion control measures favored, and coastal issues encoun­
tered in beach management. Results showed that coastal
county officials were on the whole responding to beach ero­
sion and developing measures for reducing dune and beach
losses in their general plans. In addition, the economic and
policy issues associated with shoreline erosion were enumer­
ated in FISCHER (1990).

One study tracked the "American Trader" oil spill in
Huntington Beach (FISCHER, 1993). The problem which sur­
faced during this accident was the lack of coordination be­
tween local governments that were affected by the spill.
There was little communication between and among the five
immediately affected cities and the 49 other federal, state
and local agencies involved in the clean-up efforts. This study

Tabl e 4. Parts of coastal zone legally protected by municipalities.

stressed the importance of local governments taking an "all
hazards" approach in their coastal planning.

Two other studies concerning coastal hazards focused on
increased coastal erosion resulting from sea level rise. The
first study, conducted in Ocean Breach, California, near San
Francisco, stated that by the year 2100, sea level rise will
generate increased erosion (WILCOXEN, 1986). In Ocean
Beach, a Sewer Transport Project located in the coastal zone
was approved by the California Coastal Commission and the
participating cities without full knowledge of the effects sea
level rise would have on the completed project. This study
showed that erosion caused by sea level rise would under­
mine the approved sewer transport project. The second study
on sea level rise focused on planning for this hazard. The
author stated that, "planning for global (warming) is made
difficult not only as a result of the diversity of agencies in­
volved in producing country assessments and/or recommen­
dations of actions, but also because such assessments have
been undertaken in an uncoordinated manner, as a crisis re­
sponse to current concerns, and without clear definition of
spatial and temporal boundaries". This study concluded that
many, "local, regional and national studies have failed to de­
fine precisely the changed conditions or the time frame under
which projected scenarios will occur and have often been
based on general rather than theoretical reviews of broad ar-

Natural Features Protected

Municipality A B C D E F G H J K M N a
Malibu X
Santa Monica X
Ran cho Palos Verd es X X X X X X X
Manhattan Beach X X
Redondo Beach X
Seal Beach X X X X X
Huntington Beach X X X X X X X X X X X X
Newport Beach X X X X X X X X
Dan a Point X X X X X X X
San Clemente X X X X X X X

Total Number 2 7 4 4 5 5 2 5 2 3 6 3 2

A: dun es, B: beaches , C: wetlands, D: cliff tops , E : fauna , F: farms, G: open spaces, H: old buildings, I: hazardous areas, J : river s, K: bays, M: veget ation,
N: no responses, 0 : othe r
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Table 5. Hazards officially recognized by ten municipalities.

Municipality S F CS LM BE SL T W WF P AS E 0 N NP

Malibu X
Santa Monica X
Rancho Palos Verdes X X X X X X X X X
Manhattan Beach X X
Redondo Beach X X X X X X X
Seal Beach X X X X X
Huntington Beach X X X X X X X X X X X X
Newport Beach X X X X X X X X X X X
Dana Point X X X X X X X X X X
San Clemente X X X

Total Number 6 6 5 4 7 3 5 2 4 7 5 2 3 0 2

S: storms, F: floods, CS: cliff slumping, LM: landslides/mudflows, BE: beach erosion, SL: sea level rise, T: tsunamis, W: winds, WF: wildfires, P: pollution,
AS: accidental spills, E: explosion, 0: others, N: none, NP: no response

eas of impact which mayor may not occur in any given lo­
cation" (PERNETTA and ELDER, 1992).

The Santa Monica Bay Restoration Project (SMBRP), a
non-profit organization, developed a plan in 1994 for restor­
ing Santa Monica Bay to a more pristine condition (SMBRP,
1994). This plan takes into account the stressors put on the
Bay from the high level of growth and development in the
Los Angeles County area. The Senior Planning Manager at
5MBRP stated that beach erosion was not accounted for in
the restoration plan (MARIANNE YAMAGUCHI, 1995). The
plan examined the pollution factors and the natural resources
of the Bay for developing a comprehensive bay restoration
plan. She indicated that while beach erosion was an issue,
information was not readily available.

The U.S. Corps of Engineers developed a report in 1992
establishing a five year study on the state of the Orange
County coast (COE, 1992). The purpose of this study was to
develop a data base for improving planning and management
of this coastal zone. The study is a comprehensive effort
geared toward the assessment, evaluation and analysis of
southern California coastal processes.

Two local government responses to coastal hazard based on
surveys were recently completed. The first concentrated on
California municipal efforts to develop and protect their
coastal zones through municipal ordinances and regulations

Table 6. Existing shoreline protection.

Break- Sea-
Municipality Groins Jetties Riprap water walls Total

Malibu X X X 3
Santa Monica X Xg 2
Manhattan Beach Xa 1
Redondo Beach Xb 1
R. Palos Verdes 0
Seal Beach Xc Xd X 3
Hunt. Beach Xa 1
Newport Beach Xe 1
Dana Point Xh 1
San Clemente Xf 1

Total 6 2 2 3 1 14*

* Some beach areas backed by cliff, wetland or harbor creating an overlap.
a = Pier, b = 2 (0.75, 0.20 mi), c = 1200 ft, d = 2 (1600, 2500 ft), e = 8
(COE), f = 1.5 mi, g = 2000 ft, h = 2 (1.1, 0.25 mi)

(GRIGGS et al., 1992). This study used questionnaires and in­
terviews as a basis to describe local government require­
ments and regulations for seawalls, setback lines, and other
erosion control measures. The second study used a telephone
survey to determine views of Louisiana coastal residents and
local officials on the impact of sea level rise (LASCHA and
EMMER, 1992). The California and Louisiana surveys showed
the need for clearer policies from state governments to assist
local land use planning in potentially hazardous coastal ar­
eas. Coastal hazard information was deemed lacking as well
as the regulatory measures needed to reduce development in
threatened areas. Surprisingly, only four out of the 48 Cali­
fornia local governments surveyed had a specific ordinance
dealing with geologic hazards. Even though the Louisiana
study dealt with sea level rise and the California study dealt
with coastal erosion and flooding, both studies showed that
local officials felt they lacked the regulatory measures to ad­
dress these problems effectively. While no official wanted to
restrict development in response to coastal hazard, local gov­
ernments seemed increasingly aware of the conflicts they
faced between public and private concerns.

A survey study by the authors was conducted among north­
ern Spanish coastal municipalities. It showed that local offi­
cials tend to rely on personal observations, legal require­
ments and tourist demands for making coastal land use de­
cisions (FISCHER, et al., 1995). Scientific information in the
form of expert studies had not played a role in planning de­
cisions. The views of these officials with respect to the need
for coastal protection and hazard avoidance were at variance
with scientific studies conducted in the same region.

The three survey studies in California, Louisiana and Can­
tabria show that coastal planners desire clearer policies and
regulatory measures from the next higher level of govern­
ment to assist them in planning for coastal protection and
hazard avoidance. These studies illustrate a discrepancy be­
tween what is known scientifically and what is being imple­
mented locally by municipalities (RIVAS, et al., 1994).

METHODOLOGY

The data for this study were obtained through two surveys
administered in 1995 and 1997, the latter with a more re­
stricted focus on erosion. In Los Angeles Country, the cities

Journal of Coastal Research, Vol. 15, No.4, 1999
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Tabl e 7. Coastal problems experienced in ten cities in southern Cali fornia .

979

Coasta l Problems
Erosion Cliff Slumping Flooding Chan nel Silting Increasing Urbaniz.

Experienced 1995 1997 1995 1997 1995 1997 1995 1997 1995 1997

Malibu X X X
Santa Monica X X X X
Manhattan Beach X X
Redondo Beach X X
Ran cho Palos Verd es X X X
Seal Beach X X X X
Hun t ington Beach X X X X
Newport Beach X X X X
Dana Point X X X
San Clemente X X X X

Total 4 7 6 5 2 3 2 2

of Malibu, Santa Monica, Rancho Palos Verdes, Manhattan
Beach and Redondo Brach were contacte d. In Orange County,
th e cit ies of Seal Beach , Huntington Beach , Newport Beach,
Dana Point and San Clemente were contacte d. Th e two large
citi es of Long Beach and Los Angeles were excluded because
of thei r size relative to all othe r coastal cit ies and their break­
water protected shoreline. Tabl e 1 describ es th ese munici­
pal itie s, and Figure 1 maps th em.

Of th e cit ies surveyed, approxima te ly 30')( of their popu­
lati on lives within one mile of th e shoreline along th e south­
ern Californ ia coast. The popul ation density within one mile
of th e shore line and for each mile along th e coast is shown
in Tabl e I.

It is recognized th at coas tal plann ing is influenced by na­
tional , regional and local levels of government as well as non­
govern ment organizations and th e genera l publi c. However ,
thi s study focused on local govern ment becau se it is thi s level
of govern ment where coastal plans are forged , interpret ed
and impl emented. Local govern ment official s see k to inte­
grate th e requirements of othe r govern me nt levels with de­
mand s from th eir constituents in an effort to create th e plan s
th at shape th e development of th eir respective coas ta l zones .

An advance copy of th e qu estions was sent to th e planning
director of each municipal ity included in th e st udy together
with a cover letter requ esting th at th e questions be given to
the municipal planner with responsibility for technical coast­
al cons iderat ions prior to the interview. Once th e name was
known each individual involved was conta cted for a conve-

Table 8. Reasons for coasta l problems ill tell cities ill southern California .

nient inte rview time. During the interview each was aske d
th e pre -determined , multiple-option questions in the order
presented in the qu estionnaire and their responses were re­
corded by the interviewer. Five medium sized cit ies in Los
Angeles and in Oran ge Counties wer e included for a total of
nearly 75% of th eir respect ive shore lines (Ta ble 1).

Th e qu estions asked included the nature of coastal prob­
lems bein g exper ienced, what coastal features wer e protect­
ed, what coas tal hazards wer e acknowledged, the respon­
dent's kno wledge of sea level rise, planning response to con­
flicts involving coastal protection and development, and the
responden t' s use of scientific inform ation. Th e qu estions used
wer e drawn from the Californ ia, Louisi ana and Spanish stud­
ies previously describ ed.

Since th e focus of th e st udy was cente red on ten coastal
cit ies , th e data from th e questions were subjected to a qua l­
itat ive analysis. For ea ch question the number of municipal­
iti es respond ing to th at element wer e coun ted , totaled and
pla ced into a table that grouped similar qu esti ons and re­
sponses.

SURVEY RESULTS AND DISCUSSION

Tabl e II shows approximately 90 miles of shore line affected
by exposure to the ocean. Th e percentage of various shoreline
features is as follows: 66% is beach, 22% is cliff, 6% is wet ­
land, and 6% is harbor . Th e coast of southe rn Ca liforn ia is
predominantly sa ndy beach exposed to erosio n. Erosion of

Reasons for Coasta l
Incr. Urba niz. Nature

Problems 1995 1997 1995 1997

Malibu X X
San ta Monica X X X
Manhat tan Beach X X X
Redond o Beach X X
Ran cho Pa los Verd es X X
Sea l Beach X X X
Huntington Beach X
Newport Beach X X X
Dana Poin t X
San Clemente X

Tota l 5 6 3 7

Lack of Local Authority

1995 1997

X
X

X
X

3

Lack of Funding

1995 1997

X X

X
X

X
X X

X
X
X

X X
4 8

J ournal of Coastal Research, Vol. 15, No.4, 1999



980 Fischer and Arredondo

Table 9. Loss of shoreline due to erosion (perceived, 1997). Table 10. Development caused degeneration of the shoreline.

Municipality Much Some None Strongly No Strongly

Malibu X
Municipality Agree Agree Opinion Disagree Disagree

Santa Monica X Malibu X
Manhattan Beach X Santa Monica X
Redondo Beach X Manhattan Beach X
R. Palos Verdes X Redondo Beach X
Seal Beach X R. Palos Verdes X
Hunt. Beach X Seal Beach X
Newport Beach X Hunt. Beach X
Dana Point X Newport Beach X
San Clemente X Dana Point X

Total 1 7 2 San Clemente X
Total 1 5 2 2 0

cliffs is apparent when there is little vegetation to hold the
soil. Wetlands usually are protected by the beach, but both
experience the effects of erosion through the absence of sed­
iment from riverways.

The characteristics of coastal development for the cities are
shown in Table III: 100% have housing, 90% have piers, com­
mercial property/businesses and parking facilities, and 60%
have tourist facilities. All cities surveyed have housing locat­
ed within the coastal zone corresponding to the number of
people located along the coast. The property value in Orange
County is estimated at over $150 billion, with ocean front
property carrying the highest assessment. Only the City of
San Clemente reported the availability of substantial
amounts of vacant coastal land for future development.

The commercial business base in the coastal zone provides
vital services to the local population, but more importantly
to the tourists. Tourism is very important to the southern
California economy contributing $7.1 million directly to Los
Angeles County in 1991 (SMBRP, 1994). The parking facili­
ties support the huge inland resident population as well as
visitors to the coastal area.

These structures are threatened when beach erosion is sig­
nificant. This is illustrated by losses from the 1982 and 1983
storms, amounting to $40.1 million in damages (COE, 1992).
The 1988 storms resulted in $32 million in damages, espe­
cially King Harbor in Redondo Beach. Homes in Seal Beach
were flooded in both 1983 and 1988 because of beach erosion.
Piers destroyed in Redondo Beach, Manhattan Beach, Seal
Beach, Malibu and Huntington Beach have been rebuilt since
these storms.

Table IV shows the specific types of natural coastal fea­
tures protected by each municipality. The table indicates that
a majority of the municipalities actively protect beaches and
open spaces while few cities protect dunes, farms and rivers.
The table also indicates the measures employed by munici­
palities to protect these natural features. Frequently-used
protection measures include regulations, buffer zones, special
use plans/zones, building codes and engineering structures.
None of the municipalities reported buying-out owners as a
coastal protection measure. As shown in Table III, this may
be due to lack of funding. Few municipalities reported ban­
ning activities or lowering taxes as coastal protection meth­
ods.

Table V shows the coastal hazards officially recognized in
LCPs. Beach erosion and pollution stand out as the hazard

most frequently recognized, followed by storms and floods. No
city ignored coastal hazards, although two cities did not re­
spond to this question.

The cities surveyed have reported the following shoreline
protection devices (Table VI): 60% use groins, 30% use break­
waters; 20% use jetties, 20% use riprap; and 10% use sea­
walls. These structures are built to prevent movement of sed­
iment away from or into an area, improving navigation of
harbors, flood relief, and protection of property from storm
waves. In Newport Beach there are eight groins protecting
the coast causing the shoreline to be irregular and inhibiting
the movement of longshore sediment. South of this groin
field, Laguna, Dana Point and San Clemente suffer the loss
of beach width. Jetties at Alamitos Bay and Anaheim Bay
eliminate sand transport to Surfside, Sunset and Huntington
Beach. The Huntington Beach Pier acts as a permeable groin
reducing longshore current and slowing the travel of sedi­
ment. In Malibu riprap protecting housing structures has di­
minished the amount of sediment down shore. In Santa Mon­
ica the 2,000 foot breakwater has deteriorated from the 1982­
1983 storms causing the beaches to become narrower. How­
ever, the sand is no longer trapped allowing sand to replenish
beaches to the south (COE, 1992).

Table VII shows the coastal zone problems being experi­
enced by each of the municipalities. In 1995 six cities report­
ed problems with cliff slumping and four noted coastal ero­
sion. The 1997 survey showed erosion was reported by 7 out
of the 10 cities and cliff slumping declined from six to five
cities. Other than the addition of the three cities noting ero­
sion problems (a rise of 57%) in 1997, the types of coastal
problems varied only by one city between 1995 and 1997.

Table VIII shows the reasons cited by the respondents for
their coastal problems. Municipalities viewed urbanization
pressures, "nature" and lack of funding as the reasons behind
their coastal problems. The dramatic change between 1995
and 1997 was the increase in the number of cities noting na­
ture and lack of funding as primary reasons for their coastal
problems. A lack of funding would likely discourage cities
from developing strategies against beach erosion and cliff
slumping. Nature as a reason for erosion could have come
from the increased media coverage of "El Nifio" expectations.

According to Table IX, the cities have observed erosion as
follows: one city felt it had much erosion, 7 indicated some
erosion, and two claimed no loss of shoreline due to erosion.
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Tab le 11. Mun icipal preferences for new coasta l zone projects and pla nning measures.

98 1

If Had $25 Million DoliarslIf Had To Match By 50%

Municipality RC NP P MA PC HM RP M ST WP ES 0 N P YM NM

Mal ibu X X X X
Sa nta Monica X X X X
R. Pa los Verdes X X X
Ma nhattan Beach X X X X
Redondo Beach X X X
Sea l Beach X X X
Huntington Beach X X X X X
Newport Beach X X
Dan a Point X X X X
Sa n Clemente X X X

Tota l Number 0 3 3 3 2 3 3 0 0 2 3 3 0 0 5 5

If Had $25 Mill Dollars: RC = New roads to coas t, NP = New parking lots on coas t , P = View parks in city, MA = Museu m/aquariu m, PC = Promen ad e
along coast , HM = Hazard mitiga t ion on coast, RP = Recrea tion pier, M = Pub lic marina on coas t , ST = Enha nced sewage t reatmen t , WP = Wetl and
protect ion, ES = Engineering structures, a = Ot her, N = None, P = No response
If Had to Mat ch by 50%: YM = Yes, would match funding by 50%, NM = No, would not match funding by 50%

In Malibu Las Tun as Beach has experienced significant ero­
sion crea ting an unstable beach face. During the last 16
yea rs, Los Angeles County had about three million cubic
yards of sa nd placed on beaches . In 1968 th e Army Corps of
Engineers (CaE) engage d in a beach nourishment program
in Redondo Beach which makes up most of tha t beach today .
San ta Monica has experienced a loss of beach widt h resulting
from th e deteriorati on of a breakwater.

In Orange County, Seal Beach, Sunset, Surfside, Newport
Beach, Dana Point (Doheny State Beach ) and San Clemente
have experienced loss of beach widt h from erosion. Every five
to six years, between 1- 2 million cubic yard s of sand are placed
on beaches in Newport Beach from an offshore dredging pro­
gra m. In 1983-84 approximately 250,000 cubic yards of sand
were used to replenish Seal Beach from the Naval Weapons
Sta tion (Ca E, 1992). Eroded sand either shoals offshore cre­
ati ng shallower depths or is lost in th e longshore current.
Shoaling of sand is import ant for navigational purposes as oil
tankers service th e Huntington Beach oil field and one tanker
recently grounded there. All the area's beaches experience a
seasonal shift in positioning of lifeguard towers .

The repleni shm ent programs cited above are importan t be­
cause th ey reflect significant erosion and th e inability of th e

Tab le 12. Typ es ofnatural and techno logica l ha zards studies undertaken.

Municipality E G UP VA SE 0 N P

Malib u X
Santa Monica X X X X X
R. Pa los Verdes X X
Manhattan Beach X
Redond o Beach X X
Sea l Beach X
Hu nt ingt on Beach X
Newport Beach X X X
Dan a Poin t X X X
San Clemente X X X X

Total Nu mber 6 4 6 4 0

Hazar ds Studies Undertaken: E = Engineering, G = Geologica l, UP =
Urban Planning, VA = Vegetation assessment , SE = Socio-economic, a
= Other, N = None , P = No response

respective beaches to replen ish naturally. According to the
planners interviewed, the losses of beaches are affected by
sediment loss from cha nnelization and flood control measures
to protect inland areas from flooding. The upstream dams
and concrete spillways practically eliminate the inland as a
sediment source. However, the shore line erosion cont rol
structures contribute to thi s loss as well since th ey trap sand
in some places and cause more extensiv e erosi on in other
places.

Cliffsides also have been experie ncing a degree of notice­
able erosion. In Ran cho Pa los Verd es, the U.S. Coast Guard
Point Vicente Lighthouse has been moved once to prevent its
destruction from th e eroding cliff. In Huntington Beach there
has been loss of cliff due to erosion, and Santa Monica , Dana
Point and San Clemente also have experie nced cliff losses.

The responses in Tabl e X reflect the opinion tha t coastal
development does cause degeneration (erosion) of the shore­
line. The responses were as follows: one city strongly agreed ,
five agreed, while two cities did not believe development re­
sulted in erosion. Only two cities had no opinion. The plan­
ners emphasized how the channelization of the riverw ays to
preven t floods has signi ficantly contributed to th e erosion
process. This cha nneliza tion is a direct resul t of the enormous
population found in southern Californ ia and the development
pressure cau sed by th e resul ting population density. This
pressure has resulted in expansion of publi c infrastructure
and flood control. Sand delivery has been reduced in th e Los
Angeles, San Gabr iel and Santa Ana Rivers as a result of
sediment impoundment in reservoirs and greatly changed
land uses. Urbanization ha s brought a redu ction in sediment
as erodible surfaces are made impermea ble. Within this
study area th ere are seven channelized riverways which
transport water and little sediment to th e ocean, th ereby ad­
versely affect ing adjacent beaches.

The flood control measures prevent materials from reach ­
ing the ocean for most of the year due to th e long dry season.
The beach lost during th e winter months is genera lly not re­
placed during the dry summer months, leaving the shore line
vulnerable. Also, shore line protection measures result in a
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Table 13. Types of measures used to avoid coastal hazards.

Municipality BA PS Be EP RL BO DH ES HI EP LV BZ 0 N P

Malibu X
Santa Monica X X X X X X X X X X X X
R. Palos Verdes X X X X
Manhattan Beach X
Redondo Beach X X X
Seal Beach X X X X X X X
Huntington Beach X X X X
Newport Beach X X X X X X
Dana Point X X X X X X
San Clemente X X X X X X X

Total Number 2 3 7 3 1 1 5 6 2 5 8 5 2 0

Measures Used to Avoid Hazard: BA = Ban Activity, PS = Performance Standards, BC = Building Code, EP = Educational Program, RL = Reimbursement
for Loss, BO = Buy-out Owncrrs), DH = Designation of Hazard Zones, ES = Engineering Structures, HI = Require Hazard Insurance, EP = Evacuation
Plan, LU = Land Use Planning, BZ = Buffer Zone, 0 = Other, N = None, P = No Response

reduced longshore sediment transport. This loss of beach has
reduced recreational beach areas which combined with struc­
tural protection is increasing the risk from further storm
damage.

Table XI shows preferences for new projects and is based
on the hypothetical question of how each municipality would
spend $25 million dollars. Coastal and non-coastal choices
were included in the list of spending alternatives. There was
little agreement among the municipalities about the most de­
sirable new projects. Preferences were offered for hazard mit­
igation and new parks followed by new parking lots, a mu­
seum or aquarium, a recreational pier and engineering struc­
tures. No municipalities favored new roads to the coast, a
new public marina or upgrading existing sewage treatment.
Most municipalities would recommend the same expendi­
tures if their municipality had to provide 50% of the matching
funds for the new projects, particularly for hazard mitigation.
Orange County cities appear more willing to provide match­
ing funds than Los Angeles County cities.

Table XII describes the types of hazard studies prepared
by planners to assess and mitigate coastal hazards. Most mu­
nicipalities identified storm and beach erosion hazards, but
interestingly, the majority of municipalities reported using
urban planning as a means to assess and mitigate hazards.

Table 14. Types of measures willing to consider to avoid hazards.

Urban planning alone cannot solve the problems that arise
from beach erosion and storms, but in combination with en­
gineering studies, coastal management may contribute to re­
ducing the impact of these problems. Santa Monica is the
only municipality that uses all the types of studies identified
in the survey to assess and mitigate identified coastal haz­
ards.

Table XIII illustrates the measures used by municipalities
to avoid coastal hazards. Again, Santa Monica used all stud­
ies/measures noted in the survey. Most of the municipalities
use land-use planning measures because the California
Coastal Commission requires municipalities to include a land
use element in their local coastal plan. The City of Malibu is
the only survey municipality that does not have a local coast­
al plan and could not respond to this section of the survey.

Table XIV describes hazard avoidance measures that mu­
nicipalities are willing to adopt. Most of the municipalities
were willing to engage in erosion setback lines and land-use
planning based on hazard potential and post storm/flood re­
construction restrictions. A lesser number of cities would use
educational programs, redesign infrastructure, create special
hazard study zones and require hazard insurance of residents
in the coastal zone. None of the municipalities were willing
to pay part of the cost of residential relocatation or purchase

Municipality ES

Malibu X
Santa Monica X
R. Palos Verdes X
Manhattan Beach
Redondo Beach
Seal Beach
Huntington Beach
Newport Beach
Dana Point X
San Clemente X

Total Number 5

EP

X

X

X

X

4

LV

X
X

X
X

X

5

RI

X

X

2

PR

X
X

X
X

X

5

BZ

X
X

2

SL

X

DR

o

DS

X

BS

X

X

X
X
4

DB

X

x
X
3

RI

X
X
X

X

4

CR

o

HZ

X
X
X

X

4

BH

o

RI

X
X

X

X

4

BN

X

X

3

o

X

P

o
Measures to Consider: ES = Erosion Setback, EP = Educational Program, LU = Land-use Planning based on Hazard Potential, RI = Remodel Infra­
structure, PR = Post StormIFlood Reconstruction Restrictions, BZ = Buffer Zone around Hazardous Areas, SL = Stop Leasing Public Land, DR = Dune
Revegetation, DS = Destroy sea walls/groins, BS = Build sea walls/groins, DB = Development Plan, RI = Restrict New Public Infrastructure, CR =
Pay Part of Costs to Relocate, HZ = Create Special Hazard Study Zones, BH = Buy Hazardous Lots, RI = Require Hazard Insurance, BN = Beach
Nourishment, 0 = Other, P = No response
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Table 15. Expected sea level rise to affect areas in municipalities.

983

Municipality NE F LB NB FW SC LI LH DK 0

Malibu X X X X X X
Santa Monica X X X X X
Rancho Pa los Verd es X X X X X X
Manhattan Beach X X
Redondo Beach X X
Sea l Beach X X X X X X
Hunt ington Beach X X X X X X
Newpor t Beach X X X X X X
Dana Point X
Sa n Clemente X X X X X

Total Nu mber 7 9 5 4 5 4 7 0 3

NE : no effect, F: flooding of inh abited areas, LB: loss of beaches, NB: narrowing of beaches, FW: floodin g of wetl ands, SC: slumpi ng of cliffs, LI: loss of
infrastruct ure, LH: loss of housing, DK: don't know , 0 : other

of hazardous areas as hazard avoidance measures . These re­
sults are similar to a survey of coastal municipalities done in
North Carolina (GODSCHALK, et al., 1989).

Finally, Tabl e XV shows that sea level rise impacts are
expected by local planner s. Loss of beaches and housing are
th e effects most expected as a result of increased flooding.

CONCLUSION

The results of th is study confirm that local planners in­
creasingly are aware of existi ng and potential coas ta l hazards
in th eir municipali t ies. Furthermore, th ey are exploring
th ese issu es in accorda nce with prescribed mandates and
thei r own perceptions of the magnitude of these problem s in
relationship to othe r city iss ues. One problem that is not
un ique to the surveye d coastal municipalities is th e inherent
difficulty in dealing with coastal zone issu es sepa ra tely from
non-coastal zone issues. Alth ough many coastal problems re ­
ally need special use review and planning, th e magnitude of
th e coastal planning equation in relation to th e enti re mu ­
nicipal planning process is ofte n lost or deni ed. Alth ough only
one survey municipali ty, Manhattan Beach, report ed employ­
ing a planner dedicated to coasta l iss ues, most cities reported
th at all of th eir planner s deal with coasta l iss ues as part of
th eir daily activi t ies. Perhaps this lack of specia lization illu s­
trates th e municipal perspective on coas ta l zone iss ues as
being jus t part of the usu al mix of planning iss ues in genera l.
However , each municipali ty with a coast al zone is responsible
for a unique natural resource/hazard area .

Some coastal problems may receive less th an proactive at­
tention becau se of th e lack of coastal information and profes­
siona l expert ise. None of th e surveyed municipali ties indi­
cated th at they would be willing to seek expert advice about
coast al issu es. Thi s may be based on the assumption th at
expert advice must be purchased and coasta l issu es are not
considered a priority in this era of downsizing and continuing
lack of funding. Muni cipalities could , however , have access to
experts conducti ng scienti fic research on coastal problems
whose findings could assist them in identi fying and mitigat­
ing potential coastal hazards. Often such research is con­
ducted by local un iver sit ies and is free to those interes te d in
the information.

Given th e unique planning and mitigation iss ues associ-

ate d with th e coastal zone, the prevailing lack of information
about th e zone and th e municipal fiscal sca rcity hampering
th e creation of such valuable inform ation, perhaps it sh ould
be recognized th at th e coas tal zone ha s a very special, un ­
tapped resource at its disposal ... its wealthier-than-average
residents. Coas ta l municipalities in southe rn California gen­
erally have a large population of upp er an d upp er-middle
class residents. As an example, few surveye d municipalities
were willing to require hazard insuran ce or consi der the lea s­
ing of public lands. Such revenue streams could help pay for
coast al hazard identification and mitigation as well as fund
other coastl ine preservation activities. The concept of having
hazard zone residents bear th e brunt of the cost of living in
th at hazard zone is not new, but must be revisited as sea
level rise increases. Thi s new era is characterized by a better
under st anding and acceptance of the un ique short and long
term issues and remedies as socia ted wit h the coastal zone
and th e real costs of inhabit ing, mai ntaining and preserving
th is uni que area.

Although th e Californ ia Coastal Commission (CCC) work s
with local govern ments to protect the coas tal zone, th ey do
not a ppea r to help local govern ments prepare for future , long
term haza rd prevention. The CCC is largely responsible for
th e permi t process in th e coastal zone by granting and de­
nying developers the right to build on certain coast al prop­
erties, even though it lack s local kn owledge of municipal pref­
ere nces . This permit process has become the focal point be­
tween th e state and local coast al municipalities rather than
th e sta te contributing to a larger picture of identi fication and
mitigation of coastal hazards within municipal juridictions.

Currently, governance of coastal hazards is administrate d
reactively, ultimately cost ing more and achieving less per dol­
lar expended th an if a proactive governance approach were
used. Generally, the region's storm dam age was far more ex­
pensive when compared to the cost of impl ementing storm
and flood mitigation measures. A shi ft in th e perception of
planners within coastal municipalit ies is important, espe­
cially moving th e primary focus away from individua l devel­
opment and shore line protecti on projects and toward coastal
zone man agement.

It is evident from the gene ra l results of this survey th at
not nearly enough is bein g done to protect the southern Cal-

Jo ur na l of Coastal Research, Vol. 15, No.4, 1999



984 Fischer and Arredondo

ifornia coastline by the municipalities. Survey results indi­
cate that coastal municipalities are incon sistent in their ap­
proaches to local coastal planning and protection. Municipal­
ities should redirect their efforts toward greater coast al haz­
ard identification and mitigation. Local governments mu st be
empowered to identify coastal problems and mitigation strat­
egies and work in concert with the California Coastal Com­
mission to review tho se strategies from a regional perspec­
tive . The small, minor, more local , coas tal development issues
should be left solely to the municipalities. This shift in gov­
ernance and perspective, when combined with financi al and
legislative support for coastal hazard planning, would provide
a true foundation for cost-effective, long term, coordinated
coastal zone management.

UTERATURE CITED

BROWN, D.L., 1964. Tsunami Activity Accompanying the Alaskan
Earthquake of 2 7 March 1964. Anchorage U.S. Arm y Enginee r
District,

BURTON, 1.; KATES R , and SNEED, R , 1969 . The Human Ecology of
Coastal Flood Hazard in Megalopolis. (Chicago: Universi ty of Chi­
cago Press).

CALIFOHNIA COASTAL ACT of 1976 , 1988. Public Resources Code ,
Division 20 (Sa n Francisco).

CALIFOHNIA COASTAL COMMISSION (CCC), 1981. S tatewide Interpre­
ti ve Guidelines (Sa n Fran cisco).

CALIFORNIA ENERGY COMMISSION (CEC), 1989 . The Imp acts of
Global Warming on California. Sac ra mento : Ca liforn ia In ter gov­
ern mental Relations Committee.

COATES, J .F ., 1989. Fa ctors Sh aping and Sh ap ed by th e Environ­
ment: 1990-2010. Futures Research Ouarterly, 7, 1-51.

FISCHER, D.W., 1990. Local Coas tal Storm Responses: Th e 1988 Re­
dond o Beach Exprience. Int ernational Journal of Mass Emergen­
cies and Disasters, 8, 49-59 .

FISCHER, D.W. a nd MARTINET, L., 1993. Local Government Re­
sponse to the American Trader Oil Spill of 1990 Ocean and Coastal
Man agement , 19, 59-73.

FISCHER, D.W.; STONE, G.; MORGAN, J ., and HENNINGSEN, D., 1986.
Integr ated Mul ti-D isciplinary Information for Coas tal Man age­
ment, Florida . Journal of Coastal Research, 2, 437-447.

Fisc u en, D.W.; RIVAS, V., and CENDHERO, A , 1995 . Local Govern­
ment Planning for Coas tal Protection : A Case Study of Cantabria n
Municipaliti es , Sp ain. Journal of Coastal Research, 11, 135-152.

FISCHEH, D.W., 1990. Publ ic Policy Aspec ts of Beach Erosion Con­
trol, Am erican Journal of Economics and Sociology, 49, 185-197.

GODSCHALK, D.R; BHOWEH D.J., and BEATL~;Y, T., 1989. Cata­
strophic Coastal Storms: Hazard Mitigations and Development Ma­
negement, Duk e Uni ver si ty Press, Durham , N.C.

GRIGGS, G.B.; PEPPER J .E., a nd J OHDAN, M.E., 1992. California
Coastal Hazards: A Cri t ical Assessm ent of Existi ng Land Use Pol­
icies California Policy Semi nar Report University of California ,
Berkeley.

GUSTAITUS, R , 1989. Cliffs and Beaches Will Go. California Water­
front Age, 5, 29.

LASCHA, S. and EMM~;R , R., 1992. Resident and Public Official Per­
ceptions of the Effects of Coastal Erosion and Sea Level rise on
Coastal Louisiana . Environmental Social Science Research In st i­
tute, Un iversity of New Or leans .

PERNETTA, J .C. and ELDER, D.L., 1992. Climate, Sea Level Rise an d
th e Coas ta l Zone: Magan emen t and Pla nning for Globa l Cha nges .
Ocean and Coastal Management , 18, 113-160.

POOL, B., 1995. The Slid e Toward th e Tide. Los Angeles Times, Bl
(Febru ary 9).

R~;ID , T.R., 1995. Kobe Wak es to a Nightmare. National Geographic.
188, 112-136.

RIVAS, V.; Ft scnsn, D.W., and CENDR ~;HO , A , 1994. Perception of
Indicators of Coas tal En vironm ental Quality by Mun icipal Offi­
cial s in Northern Sp ain. Int ernati onal Journal of Environmental
S tudies, 45, 217-225 .

SANTA MONICA BAY R~;STOHATION PHO.J ~;CT (SMBRP), 1994. Public
S um mary of the Sa nta Monica Bay Restoration Plan. Sacram ento:
Georges a nd Shapiro.

STEIN, M.A , 1990 . Havoc to San Fran cisco Bay Possible Due to Big
Rise in Sea. Los Angeles Times, A3 (Apr il 16).

TITUS, J .G., 1991. Greenhouse Effects and Coasta l Wetlan d Policy:
How Amer ica Could Abandon an Area th e Size of Massachusett s
at Minimum Cost . En vironm ental Management . 15, 39-58.

U.S. ARMY CORPS OF ENGINEEHS (COE), 1992. Existing State of
Orange County Coast. Coast of Ca lifornia Storm and Tidal Waves
Study, Los Ange les , October.

WALKEH, T. and BERG, T., 1993. Storm Dam age Estimat e Rises.
Orange County Register 3 (March 2).

WARREN, R; WESCIlLER, L.F., and ROS~;NTHAUB, M.S., 1977. Local­
Regional Interaction in th e Developmen t of Coas ta l Land Use Pol­
icies. A Case Study of Metropolitan Los Angeles. Coastal Zone
Management , 3, 33 1-360.

WILCOXEN, P.J ., 1986 . Coas tal Erosion and Sea Level Rise: Appli ­
cat ion for Ocean Beach Coastal Zone Management Journ al . 14,
173-185.

YAMAG UCIII, M., 1995. Per sonal interview.

Journal of Coastal Research, Vol. 15, No.4, 1999


