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Abstract

The proposed discharge of both heated and chilled seawater
effluents into the Los Angeles-Long Beach Harbor may be
a significant adverse impact on the harbor's biotic
resources unless alternative methods of thermal waste
disposal are adopted.

Introduction

Coupled with this nation's insatiable appetite for electric
power and other forms of energy, are increasing demands for
water as a heat transfer medium. Jfore attention is being
turned to the marine environment for large volumes of water
necessary for the dissipation of excess heat. Ecologists
have become concerned with these projected trends (1,2,3). Un
checked thermal loading of Dear-shore marine ecosystems
will inevitably pose a serious threat to the homeostasis
and well-being of coastal resources unless realistic
guidelines are established and enforoed.

The proposed discharge of heated and chilled sea water
from an electric power generating plant and a liquified
natural gas (LNG) vaporization plant respectively, into
the Los Angeles-Long Beach Harbor raises questions about
the affects of these effluents on the harbor's unique
biotic resources. This paper discusses aspects of the
entrainment of plankton!c organisms through these "once
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through" heat exchange systems and the implications of
sustained temperature alterations of the hurbor's receiv
ing waters. Alternatives to the proposed discharge of
these potentially damaging thermal effluents are dis
cussed.

Regional Description

The Los Angeles-Long Beach Harbor is the third largest
port in the United 3tates and is an industrial center
for oil drilling and refining and fish processing and
canning. Until recently, unprocessed waste from fish
canneries, oil refineries and ship bilges were dumued
into the harbor. Today, filtered' cannery wastes and
primary treated municipal sewage enter the outer harbor.

Necessitated by pressures for pollution abatement and
for the development of a deeper water port, the harbor
has been the subject of a multidlscipllnary research
program during the past decade (lj.,5,6). Baseline data
on the physical, chemical, and biological environments
have accumulated that are proving essential for detail
ing the orobable impact of proposed harbor development.
Figure 1 shows the Los Angeles-Long Beach Harbor and
the sampling stations occupied monthly by the Allan
Hancock Foundation of the University of Southern Cali
fornia. Other Hancock Foundation surveys have routinely
sampled the ichthyoplankton, fish, and bird faunas.

Althou h a center for industry, biologically the harbor
is a productive, rich, and diverse environment. At
least 132 species of fish representing 1+^ families are
known to inhabit or frequent the harbor waters (7).
Otter trawl catch data indicate that the harbor contains
"... the richest soft-bottom ichthyofauna of California"
(8). Tha harbor is the center of a southern California
live-bait fishery for anchovies (Enaraulls mordax)(9).
The highest water temperatures are generally recorded
in Augusi, and September and may reach 25° C (surface)
in the inner harbor. Low temperatures (10° C) generally
occur in December and January.

Thermal Effluents

The location of the proposed electric generating and
LNG facilities are shown in Figure 1. Although a
detailed description of proposed sea water usage and
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discharge are not yet available, the LNG gasification
process is expected to require b00,000 gallons of sea
water per minute (2270 m->) chilled at least 6.7° C (12° F)
below ambient receiving water temperatures (10). Elec
tric generating plants now in operation in southern
California require^up to 500,000 gallons of sea water
per minute (1890 mJ), heated 11° C (20° F) above ambient
receiving water temperatures. The harbor generating
facility is expected to require similar volumes.

Under extreme temperature conditions in winter, the
LNG facility may discharge water as low as 3.3° C while
in the summer months, the generating station may dis
charge water as high as 37 C. On any given day, a
horizontal thermal gradient of 18.7° C may exist between
the outfalls fror. the two facilities.

Assuming that the outer harbor contains sor.e 3.0 X 10 m^
of water, the volume of water utilized by the two pro
posed plants would be equivalent to approximately 2 j*
of the harbor's volume per day. Those organisms re
tained by plankton nets are assumed to be incapable
of avoiding entrainment in these seawater systems. Dom
inating the planktonlc organisms within the harbor are
copepods, clodocerans, larvaceans, various crustacean
and mollusc lrrvae, chaetoenaths, and fish eggs and larvae.
Although the mortality of entrained organisms cannot
be determined without detailed on-site investigations,
past studies of power plant entrainment (11,12,13) suggest
that the combination of thermal, mechanical, and chen.ical
(i.e., biocides and cleaning agents) stress assure high
mortality.

While data on anchovy embryos and larvae (lq.) indicate
that acute low temperature shocks (to 0.5° C) are less
detrimsntal than acute high temperature shocks (>29° C),
mechanical and chemical stresses may be the critical
entrainment factors for survival in some seawater systems.

IchthyoplanKton data (8) indicate that the site of the
proposed generating plant seawater intake is adjacent to
one of the harbor's prime locations for breeding by
several groups of fishes including blennies, sclaenics,
gobies, pleuronectlds, cottlds, and serranids. Concen
trations of fish eggs and larvae as high as 50 per v.?
of water have been founti in the harbor.

Other organisms, while not entrained by the seawter sys
tems may be adversely affected by the elevated or depressed
thermal plumes. The horizontal and vertical extent of
these plumes may vary depending on wind and tidal con-
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1i-i°2B; Benthic •»* intertidal organisms may be sub-
iith Jil?nrrLrrP^<te,BperatUro in^eases and decreasesr»o^ +1ing and falling semi-diurnal tides. Fishes may
^?Z tne »!?a.rp thermal gradients associated with these
plumes and thua be excluded from the harbor. Juvenile
anchovies preferred warm water up to a maximum of 25* C
when tested in thermal gradients In the laboratory (15).
Moreover, in their natural environment, anchovies have
58V,i?Tifou?d *n water temperatures above zf C nor below
iu ,^'w, A"chovl«s may be excluded from the harbor and
the valuable llve-balt and sport fisheries disrupted if
significant portions of the outer harbor are altered by
the discharge of thermal wastes.

Discussion

An obvious measure by which to mitigate these significant
adverse impacts would be to utilize a seawater system
common to both LNG and electric generating plants. The
temperature of the final effluent after being alternately
heated and cooled would be close to ambient receiving
water temperatures. Although entrained organisms would
experience a double-dose of thermal shock, such a measure
would ameliorate detrimental effects at the outfalls and
substantially fewer organisms would be entrained.

Just such a system is being considered for a proposed
LNG vaporization plant adjacent to an electric generating
plant near Port Hueneme, California. Yet, such cooper-
ation between two competing utilities may not become
reality unless the legislature mandates such energy con
servation measures.

Some sections of the inner harbor which suffer from
stagnation might be enhanced by the presence of a large
intake pipe which could enhance circulation and flushing.

Other energy conservations measures, although initially
more costly, would prevent ecological hazards. The enor
mous amout of waste heat and cold presently discharged
or planned for discharge into lakes, streams, and oceans,
is contrary to energy conservation rhetoric expounded
by both industry and government officials alike. Alter
natives to the discharge of waste heat such as heating
greenhouses and aquaculture ponds must be investigated
fully. Japan has been a leader in the management of
stored LNG energy. Air liquifactlon plants and food
storage operations, utilizing LNG as a source of cold
have proved profitable. Japanese Industries are now
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building pilot plants to determine the applicability of
LNG for quick food freezing; low temperature crushing
of wastes such as tires, plastics, and car bodies; and
salt water desalinization.

Finally, a single set of regulations designed to "protect
the ecology" of a variety of diverse ecosystems, without
regard for the unique biological and physical features
of each setting is unsound. Such guidelines would not
only cause needless expense without protecting the
receiving ecosystem (16), but may obviate potential
ecosystem enhancement through waste discharge. Sound
baseline data and critical analysis of all alternatives
must be required if our energy resources are to be
exploited and benefits maximized*
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THE WETLANDS DILEMMA: A SOLUTION?

Dr. John E. Carroll

Institute of Natural and Environmental Resources
University of New Hampshire

Durham, NH 03824

The great debate over whether to preserve or destroy
our coastal salt-marsh wetlands of the Atlantic and Gulf
coasts has been raging now for over a quarter of a century.
On the one hand, the body of knowledge concerning the great
values to man generated by these estuaries and wetlands in
their natural states has been growing, and more and more
states have enacted, and even begun to enforce, ever stric
ter, ever more comprehensive wetlands and estuarine protec
tive legislation. On the other hand, however, the wetlands
have been dredged (for boating and to provide cheap fill
material, as well as for sand, gravel, and phosphate);
filled (for housing subdivisions, parking lots, airports,
waste disposal, among other things), diked, drained, and
impounded (for mosquito control, agriculture, water-fowl
hunting); contaminated (by oil, DDT and other dangerous pesti
cides, and toxic wastes of all kinds); and in general insulted
and abused in practice, even sometimes by those who praise
them in word. Court dockets in coastal states and their
local jurisdictions are now becoming crowded with the law
suits which result from this conflict between vigilant enforce
ment of stricter laws and blatant disdain of the protected
resource by developers and their lawyers. And, even as liti
gation increases in this field of jurisprudence, the pressures
build to destroy the wetlands for development and to protect
them for their values.

Values. There are many, many different values which accrue
to man from coastal wetlands in their natural state, ranging
from previously undreamed of commercial finfishery and shell-
fishery productivity and values, to obvious recreational and
aesthetic values, to the more mundane values of buffer-zone
protection from stormy seas, great waves and high tides due
to their great absorptive capacity. A great problem which
defenders of wetlands and advocates of their preservation
have had to face (along with their compatriots in the cause
of wilderness preservation, wild rivers, and endangered-
species protection) is that many of the values cited for
wetlands are more or less intangible and thus difficult to
quantify. In addition, wetlands values accrue collectively
or socially to the entire population of a region or the
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nation rather than to those who actually hold title to the
land. This problem of collective ownership of a common
property resource is by no means limited to wetlands preser
vation, but perhaps is better exemplified in this issue than
in any other.

And, indeed, of the social values of the food resource of
the seas and estuaries, storm protection, storage of fresh
water, and decontamination of polluted air by marsh vegeta
tion, all of which are characteristic of and attributable
to our coastal wetlands, perhaps none is more truly social
or collective in nature than the most recent and perhaps
greatest of all values attributed to these environments:
tertiary treatment of sewage wastes. Dr. Eugene Odum,
Director of the Institute of Ecology of the University of
Georgia, and regarded by many as America's foremost ecologist,
places a conservative value of $50,000 on each acre (for
sewage treatment alone) of wetland in the South Atlantic -
Gulf Coast region (capitalized at an interest rate of 5%).
He attributes all the estuarine values combined (commercial
and sports fisheries, aquaculture potential, and waste
treatment) to equal $83,000 per acre (at 5% interest),
which is far above the value our society has attributed to
this resource in its natural state. (The figures for New
England and North Atlantic salt marsh, using Odum's system,
would be slightly less, due to a somewhat slower rate of
energy conversion and thus slower waste breakdwon governed
by the cooler temperatures. However, the value figure
would not be significantly lower.) And, of course, intangible
values, such as storm protection, aesthetic beauty, and air
purification, are not included in the $83,000 figure but are
above and beyond this amount.

On the matter of estuarine sewage treatment value, Odum
remarks,

...it is clear that man should pay for secondary treat
ment of wastes since such treatment is relatively inex
pensive and untreated organic materials greatly stress
any natural aquatic system...however, man will and should
depend on productive natural ecosystems for tertiary
treatment of huge volumes of low-level wastes which
would be extremely expensive to treat artificially.
Thus, the economic value of estuaries as tertiary treat
ment plants can be valued in tens of thousands of
dollars per acre as compared to mere hundreds that accrue
from by-product uses. The shallow-water zones occupied
by marshes play a major role in this very valuable life-
support work since their contribution to the overall
metabolism of the estuary is proportionally high.
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A Social Valuation Approach. It should be obvious to the
reader at this point that the bulk of all values attributed
to wetlands are collectively accrued by the larger society
as a whole rather than by the private wetland owner. And
yet, we are oftentimes placing on the back of that private
wetland owner (whether he be private citizen, corporation,
local government, or some other institution) the burden of
sacrificing the right to alter or change the nature of his
property for his own financial gain or satisfaction. If
we are dealing, then, with social values collectively
accrued from privately or individually owned property, then
perhaps we should remedy this injustice and preserve the
wetlands by the use of a new social valuation approach, and
institutionalize this approach under some type of "soil bank"
style plan or estuarine conservation district type of system
similar in philosophy and thrust to the highly successful
Soil Conservation District system in effect for our farmlands.

It is perhaps about time, then, that society, being the
recipient of the value, pay the marshland owner to sacrifice
his right to earn a profit by destroying or otherwise al
tering the integrity of the marsh. To accomplish this task,
I put forth the following method:

1) A qualified institution, such as the state univer
sity, state natural resources agency, or federal natural
resources agency, or any combination of the three, must
first designate and map those marshes which are in a relatively
natural ecologically healthy state and thus performing the
social tasks already mentioned.

2) The owners of these mapped marshes would be deter
mined, and they would then be subsidized for keeping the
wetland in its natural state. The subsidy could be in
direct proportion to their percent ownership of the overall
marsh in question. (It must be remembered that each owner's
segment does not necessarily make its own contribution to
the marsh values but the whole marsh functions as one unit.
Thus, each owner received a value which is proportional to
the size of his "piece of the pie.")

3) The subsidy could take one of several different
forms:

a. reduction in the property tax on the marsh property;
b. cancellation of the property tax on the marsh property;
c. direct cash subsidy.

If the tax reduction or tax cancellation method is used, the
state should reimburse the local government for the tax loss
just as the federal Government now makes payments in lieu of
tax loss to counties containing tracts of federal property,
such as national forests. (It should be pointed out that
most of the property tax collected in the eastern coastal

179



Carroll
4

states currently supports public education. However, the
trend today is turning toward the use of more broad-based
taxes, such as income tax, to accomplish this goal. Thus,
there should be considerably less local dependence on pro
perty taxes in the future than there has been in the past.)

If the subsidy method is chosen, the state should pay the
subsidy, since it is basically a state and local responsibi
lity to treat sewage, dispose of solid wastes, and provide
for clean air and water. However, since the federal Govern
ment now commonly provides grants-in-aid to the states for
this work, the federal level should appropriately assist in
this subsidization. The subsidy could be in the form of one
lump sum paid by society (government) to the owner (this
amounting to the same thing as buying a public easement or
right in the land), or it could be a continuing annual sub
sidy similar to the soil-bank program.

4) A marshland owner's eligibility to receive a subsidy
or tax break could and perhaps should be tied in to his
membership in an estuarine conservation district (ECD)
which would be patterned directly on the model of the soil
conservation districts (SCDs) in farm country. Like the SCDs,
the ECDs would be set up under a state enabling act which
would permit state expenditure of funds to organize the dis
trict. In some coastal wetlands regions, the voluntary
approach of requiring a minimum number of marsh owners to
file a petition asking the state to set up an ECD, followed
by a public hearing and referendum among all marsh owners,
might be the most effective way of accomplishing the task.
The setting up of an ECD before subsidies could be made
would be mandatory. In other regions, a stricter approach
requiring all marshland owners who owned land within mapped
wetlands boundaries to enter ECDs would work better.

5) The district, administered by part-appointed, part-
elected, part-professional, part-lay-property owners, would
conduct surveys and investigations in the estuary, develop
conservation plans for estuarine management, educate the
estuarine owners and the estuarine users (that is, the society
at large, since we are all in effect users) of the ecology
and values of the estuary, and generally see that the estuary
and salt marsh are maintained in their natural state, pro
tected from abuse, and that any uses made of the marshes are
in keeping with their overall long-term preservation. The
ECD would also determine which uses are compatible and which
incompatible in its district.

6) Just as the Soil Conservation District system has
the Soil Conservation Service of the United States Department
of Agriculture as its professional guiding force, the Estu
arine Conservation District system would need similar profes
sional expertise and guidance. This could conceivably come
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from the Sea Grant Advisory Service set up in the Sea Grant
state universities in the coastal states (including the
o?6nL^! ?S,States)' or Perhaps from the new federal Office
of Coastal Zone Management in the Department of Commerce,
in any event, from whatever source, the expertise and assis
tance is available.

,. ..• Ju^ as.the Philosophy and purpose of the Soil Conser
vation District system is to arouse farmers to the hazards
of erosion and methods of controlling it, to improve overall
land use, and to accomplish permanent conservation and envi
ronmental results which are in the public interest, so too
would the philosophy and purpose of the estuarine conserva
tion district system be to protect and conserve the public's
estuarine environments and marine resources which are part
of that same public interest. As Professor Odum has warned,
•Ji;1\ ? marshlands are in private ownership, the owners
mII fu ?ain by »«l"ng for development no matter how
high the appraisal, since leaving the area in its natural
state would earn the owner little or no return. The dicho
tomy of interests between the value to the owner and the
X™«J? t° societY becon>es an increasingly serious problem as
population growth and industrial development accelerate."
fL^S Ky X?tei?t fc? abolish thi= dichotomy of interest, there
fore, by placing both the private marshland owner and the
general public on the same side of the fence in the common
o? ™"SL°f Presefving and protecting the natural integrity
of our great coastal salt-marsh wetland resource.
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An Intensive Biometric Intertidal Survey

(Project IBIS)

A Salt Marsh Monitoring Study

R. Wylie Crist and Thomas G. Reidenbaugh

Marine Science Program
The American University
Washington, D. C. 20016

ABSTRACT. Studies are currently being conducted in a salt
marsh on Wallops Island, Virginia, by Project IBIS. The
design of the project is centered around observing develop
ment of the marsh system through long-term investigations
of biological, chemical, and physical parameters. The im
plications in management are discussed.

Salt marshes exist at the land-sea interface, experiencing
environmental conditions identified with both and in turn
expressing unique biotic communities. The marshes along
the Atlantic coastal plains are dominated by species of
Spartina. In monospecific zones or in association with
Spartina are other genera including Juncus, Salicornia,
DistichTis, Limonium, and Iya. Representatives of these
genera, and in many cases the same species are found to
be distributed over a wide range. As conditions change
with latitude so do the nature and behavior of the salt
marsh community. The distribution of salt marsh phanero
gams and factors influencing zonation have been described
by many authors (1-5). A mosaic of factors appears to be
involved in salt marsh ecology, most important in which is
elevation with respect to tide level and times of submer
gence or emergence (6). Coupled with elevation, salinity,
sedimentation, insolation, and dissolved chemical concen
trations such as oxygen and iron also play important roles
in determining the distribution and vigor of salt marsh
species.

Salt marshes are among the most productive ecosystems.
Annual productivity is comparable to that of cropland (5,
7). Nutrient export through grazing and detrital food
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webs plays a dominant role in sustaining the myriads of
organisms living in coastal waters (8-11). A significant
proportion of the Atlantic fish and shellfish harvests
that form the economic base of many coastal communities
depends directly or indirectly on nutrients produced in
salt marshes.

The convenient locations salt marshes occupy adjacent to
urban and recreational centers have made them susceptible
to those trends described as "man's activities." Marsh
lands are being rapidly converted into real estate by
coastal construction and other human works. Every acre
which is substantially altered by construction is lost to
estuarine productivity. If this trend continues without
restraint, all our coastal environments may be unacceptably
damaged.

If our coastal environments are to be maintained, efforts
must be made to protect the salt marshes. Wise management
practices are the solution. These however must be based on
sound criteria, established after considerable research has
been done. Salt marshes are dynamic systems, experiencing
yearly fluctuations and undergoing succession through time.
A monitoring study, interested in identifying trends and
capable of recognizing changes brought about by a multiplic
ity of environmental inputs, including those of man, holds
the potential to produce the baseline data necessary for
development of criteria for implementation in management
practices. The purpose of this paper is to describe a salt
marsh study designed to conduct long-term research.

The American University Intensive Biometric Intertidal Sur
vey (Project IBIS) was funded by the National Science Foun
dation's Student Oriented Studies program in summer 1975.
The project supports a research group on Wallops Island,
Virginia. Wallops is one in the string of barrier islands
along the Delmarva peninsula and located at the mouth of
Chincoteague Bay. The island is owned and maintained by
the National Aeronautics and Space Administration as a
launch and test facility. Security restrictions limit ac
cess to the island protecting the natural state of the
marshlands, offering an excellent opportunity to conduct
investigations over an extended period.

Project IBIS has established a permanent marsh study site
at the north end of Wallops Island behind a recently formed
sand spit. A grid system of 203 stakes placed at 10(m) in
tervals defines a 17,000 (m)2 site from above to below the
intertidal zone. Absolute elevation of each stake has been
determined by surveys to a benchmark (Fig. 1). Laboratory

183



Crist & Reidenbaugh, 3

facilities are in a converted Coast Guard station about
1.5 km from the study site.
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Figure 1. (a) Project IBIS sampling grid, and (b) computer
generated perspective plot of sampling grid elevations, ver
tical exaggeration x 25.

The species composition within the site is representative
of salt marshes along the mid-Atlantic coastline. The flora
includes Spartina alterniflora, S. patens, Distichlis spi-
cata, Sallcornia spp., Iva frutescens, and Solidago semper-
virens (12,13). Among the fauna found are Uca spp., Litto-
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rina irrorata, Nassarius obsoletus, Crassostrea virginica,
and Modiolus demissus. The physica1 features include a
developing creek, pans, and a sand bar.

During 1975, IBIS collected data from investigations of the
biological, chemical, and physical aspects of a salt marsh
ecosystem. The research was designed to account for para
meters that could be observed over time and to provide the
baseline information needed for development of new studies
during subsequent sampling periods. Concurrent with the
studies, methodologies were developed and practiced that
could be employed within a permanent study site without dis
turbing the natural development of the area.

The research has been exclusively the work of graduate stu
dents; a faculty advisor and review committee have provided
recommendations and administrative assistance. Individual
projects have provided detailed studies of specific prob
lems. Researchers are responsible for collection and publi
cation of data.

Biological studies included non-destructive samplings during
which all macroscopic floral and faunal species were mea
sured quantitatively within l(m)2 quadrats 1(m) from each
stake. Measurements were made of the live standing crop of
S^ alterniflora for use in a statistical determination of
aerial biomass. The traditional method for determining bio-
mass involves cutting plants at or near the sediment surface
(12). The statistical estimate developed by IBIS has the
advantages of being non-destructive and allowing data col
lection from many stations. Below-ground biomass estimates
were made from core samples taken at intervals during the
summer. Primary production of benthic algae was determined
by Carbon-14 assimilation techniques (13). Distribution,
migration, and reproduction of the periwinkle L^ irrorata
was studied by counting, measuring, weighing, and individu-
ally marking the snails to follow their growth and move
ments.

Chemical analysis was performed on tidal water and marsh
sediments. Interstitial water was analyzed for salinity,
pH, and total organic carbon (TOC). A water collection
method was designed for use in the intertidal zone. Sam
ples are drawn through lengths of tubing into a 250 cc sy
ringe. This method enables collection from known depths
throughout a tidal cycle without disturbing the sediments in
shallow water. Salinity, pH, TOC, dissolved oxygen, suspend
ed sediments, and turbidity determinations were made on sam
ples of water collected in this manner.
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Times of submergence and emergence were determined for each
station by reading water levels from meter sticks attached
to grid stakes surveyed to the USGS benchmark. Air and wa
ter temperatures were measured periodically. Rainfall data
was recorded from a gauge located at the site. Sediments
were analyzed for grain size distributions from cores taken
along transects within the study site.

NASA provided IBIS with low altitude natural color and color
infrared aerial photographs at intervals throughout the sum
mer. The site was marked with three permanent reflectors
to aid in the location of features. All the stakes were in
dividually marked at the time of known overflights. The
photographs have been instrumental in the identification of
topographic and vegetation features.

All quantitative data have been stored in a computer file
created at the University of Maryland, College Park, to
facilitate storage and analysis of data. To insure stan
dardization in future studies the computer file and data
collection techniques have been documented. The documenta
tion and computer file provide the facility for reproduci
ble work, as is necessary in a monitoring survey.

It is advantageous to study the same site repetitively be
cause data becomes cumulative, each bit of information re
inforcing the others. Care must be taken to limit the
traffic at each sampling location. The IBIS study grid
provides 21 transects along which data can be collected,
minimizing sampling pressure at individual stakes over time
but allowing for the near-simultaneous collection from many
points. Portable elevated platforms were implemented at
quadrat sampling locations to further minimize destruction
of the flora. Through care in sampling methods the same
site will provide data over many years.

The goal of IBIS is to establish an extensive data base
through long-term monitoring of a salt marsh study site.
Recognition of trends important to the natural development
of the ecosystem will result. Hopefully studies of this
type will make data available from which criteria can be
established for implementation in future management prac
tices.
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ABSTRACT - This paper presents the results of a survey
conducted among coastal elite interest groups during the
past year concerning their views and priorities regarding
coastal zone management. The sample consisted of coastal
decision-makers in the areas of energy, commercial develop
ment and non-extractive coastal business; environmental
groups; state, and local authorities and government users
of coastal resources. The conflicts and compatibilities
of these diverse coastal influentials are analyzed in depth.

INTRODUCTION - The management of the coastal zone, the land
adjacent to bodies of water, is an important area of political
decision-making. Not only is the coastal zone ecologically
significant, but also, half of our nation's population now
resides in counties bordering on coasts. The variety of
interests competing to use this limited and ecologically
fragile area create particular problems. Traditionally,
resources in the coastal zone were allocated by the private
market, with some governmental regulation. In 1972, however,
the Coastal Zone Management Act took effect which could
potentially increase government's role in managing the
activities in the coastal band. The ensuing battle to define
what the act will look like in operation provides many
insights into the problem of high stakes natural resource
allocations in particular and politics in general.

There are significant urban concentrations, highly valued
energy and mineral resources, fisheries and agriculture as
well as recreational and second home developments in the
coastal area. At the same time that these interests compete
for use of coastal resources, consideration must be given
to the fragile coastal ecosystem as a common property
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resource. Reflecting the resources available, here are a
variety of business interests some concerned with energy
extraction, some with commercial development, still others
with real estate and recreation. Often in opposition to
these interests are "environmental" groups which claim to
represent the "public interest" in the area. Also active
are the various levels of government - local, state, and
national - trying to define the intergovernmental distri
bution of authority. Last, are the potential conflicts
engendered by role differences between the scientist/
technician and the manager/entrepreneur.

The goals, priorities, and power evaluations of these groups
and their views of each other are examined to determine how
decisions are now made in the coastal zone and what decision
making may look like in the futrue. These data will also
help us to evaluate the CZM Act as it relates to the problems
associated with piecemeal public allocation of other natural
resources such as water, air, and energy. The CZM Act is
also relevant to consider in terms of the proposals for
comprehensive land use planning. In those areas, the same
struggles among private interests, between public and private
interests, among levels of government and between the roles
of the scientist and managers abound.

The questions this article seeks to answer are:
I. What types of groups or people are involved in the

decision-making process and what do their positions on
issues indicate about the cleavages that exist in this
arena?

II. Who appears dominant and why?
III. What roles are the various government bodies involved

beginning to assume in their own and others eyes?

The answers to these questions should provide us first with
an understanding of the intensity of the struggle in the
coastal arena. Second, we will be able to analyze the
differential impact group affiliation and training back
ground play in determining issue orientation. Third, the
variety of perceptions regarding the various group's power
and influence in the coastal zone will be ascertained. And
last, the specific problems associated with intergovernmental
coordination as well as general problems associated with
"public market" resource allocations will be discussed.

This study is primarily a report on a mail survey of people
involved in coastal zone decision-making in four states
during 1975. The four states, New York, Texas, Florida and
California represent a variety of coastal zone experience
and types of political systems. Though not representative
of all coastal states, we believe that respondents from these
states are indicative of the kinds of people involved in
coastal zone decision-making in all areas. Federal officials
and employees were not surveyed in this study. The response
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rate in the study was approximately 50%.

The sample used in this study is obviously not a random
selection of all those actually involved in coastal zone
management. It would be nearly impossible to identify the
population of such decision-makers. What we have tried to
do is to obtain responses from a diverse group of individuals
who have been involved with, or at least interested in,
some aspect of coastal zone management. Though we believe
that the responses are generally reflective of others in
CZM, the sample is limited and the study must be considered
with this caveat.

I. WHO'S INVOLVED: ISSUE POSITIONS AND THE CLEAVAGE
STRUCTURE. Institutional Affiliation: We divided our sample
into seven categories based on the participant's type of
involvement in the Coastal Zone. Respondents were involved
in (1) energy extraction; (2) commercial development (includ
ing real estate); (3) non-extractive uses (lawyers, museuns,
etc.); (4) protectionist interest groups (Audubon and Sierra
Clubs, etc.); (5) government organizations involved in using
the coastal zone (port authorities); (6) city officials in
the coastal zone; and (7) state officials. Initially, we
evaluate the extent to which these groups display distinctive
interests in coastal resource allocation and play different
roles in coastal decision-making.

The respondents were asked what they thought the goal of
Coastal Zone Management should be. The open ended responses
were then coded into pro-development, anti-development and
those that mentioned a balance between the two. People who
could not be classified in one of these ways are omitted
from the analysis. The data are presented in Table 1,
"Group Responses to CZM Goals." Energy and commercial
development are the only groups in which a large number
respond with a pro-development goal; and in these groups,
most of the remaining respondents are in favor of some kind
of "balance." The protection interests are more anti-develop
ment than businesses are pro-development. Government, both
city and state officials, falls between these two but is
more likely to be protectionist than pro-development. Also,
government officials are very likely to mention balance.
Though the emphasis on balance among the energy extractors
may be a bit of a puzzle, the balance position for govern
ment officials fit with a possible mediating role they play
in the decision-making structure.

In order to explore the differences in substantive positions
more completely, an index of position on a conservation
development dimension was created. The CZM Act of 1972
suggests several things that the act was to do. However,
since the goals of the act are in conflict with one another,
decision-makers must choose among several alternatives. We
extracted five major goals suggested in the preamble of the
act and asked our respondents to rank them from 1 to 5,
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TABLE 1

GROUP RESPONSES TO COASTAL ZONE MANAGEMENT GOALS

Commercial Non-Extractive Government State City Protection
Development Energy Business Users Officials Officials Interests

25%

37%

38%

53

Pro-Development 48% 41%

Balance 35% 47%

Anti-Development 17% 12%

n 42 17
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31% 39% 42% 56%
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2
according to his own priorities. The goals are conserve
natural resources, expand commerce and industry, insure
recreational opportunities, develop natural resources, and
protect aesthetic resources. The index ranges from -6,
indicating highest rankings for protect and conserve to a
+6, indicating the highest rankings for develop and expand.

The various groups positions on the dimension were evaluated
by calculating the average index position for everybody in
the group. The relative position of the groups are indicated
in Figure 1, "Group Positions on Conservation/Development
Index."

Figure 1

Group Positions on Conservation/Development Index

Development

.52

Protection City State Non-Extractive

Interest Officials Officials Uses

-4.7 -2.9 -2.5 -2.0

Conservation -1.6 1.1 Development
Government Energy

Use

There are several interesting things to note about the
differences among the groups. First, the order of the
groups is about what we would expect given the analysis of
the preperred goals previously analyzed. Protectionist
interest groups are strongly anti-development and pro-
conservation. Energy, development, and government users are
on one end of the continuum, with non-extractive users and
atate and local officials falling between the two.

Although protectionist group members are very near the
protectionist end of the scale, energy and development
interests, those most pro-development are not as pro-
development as the protectionists are anti-development. A
possible explanation is that the different kinds of develop
ment interests support the kind of development they want,
but not some other kind. Thus, developers who would support
expansion of an industry in the coastal zone, might not be
as likely to support development of natural resources. The
opposite might be expected of energy producers. We find
some support for this explanation. Energy producers and
developers are fairly equally likely to support expansion of
commerce and industry, with 57% of energy producers ranking
it first or second and 59% of the developers ranking it
first or second. But developers are less likely than energy
producers to rank development of natural resources either
first or second. 62% of energy producers rank it first or
second versus 49% of developers.
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This data suggest another reason to explain why business
lacks a unified developmental, expansionist position. A
fair number of businessmen, rank expansion of commerce and
industry, and development of natural resoruces lower than
the more protectionist alternatives. Compared to about 60%
of business respondents who ranked development preferences
either first or second, 75% and 79% of protectionists rated
protection of aesthetic resources and conservation most
highly. Thus, protectionists have a more unified perspective
on the development/conservation issue.

A third factor explaining why business interests are not as
strongly pro-development and expansionist is that they do
not view conservation and protection to be incompatable with
development and expansion of commerce and industry. In our
sample, 36% of businessmen held this position. On the other
hand, the protectionist interest do view development and
conservation as incompatable. Only 9% of the conservationist
found the conserve/protect position compatable with the
develop/expand position.

Two points about the decision-making arena stem from these
observations. First, the groups differ not only in their
interests and goals, but also in terms of how they define
the issues. The latter may be more important than the former
in explaining the actual politics of the coastal zone arena.
The business interests feel their activities are compatable
with the recreation and protection goals of CZM. This is
perhaps because they view their activities singly and not as
an overall thrust of business development and energy
extraction. This was revealed in business's differential
support for each other's activities. Protectionists, how
ever, clearly see development actions as incompatable with
their conservation priorities. This may signify that they
do view business as monolithic in its action.

The second point is that the different business interests
really have different priorities. Although they may be
natural allies in decision-making in many ways, it is
inappropriate to view business as having a unified set of
interests. We would expect them to be in agreement on
being distrustful of government and protectionist groups,
since these groups are likely to limit what all kinds of
businesses want to do. But in terms of specific decisions,
parts of the business community can be expected to ignore
other businesses' problems. They may even support govern
ment or other interests against business.

The evidence from this analysis points to the distinctive
ness of the interests of the groups we have identified. It
suggests that government officials at state and local levels
are in somewhat of a middle position between the most polar
positions, but clearly favor protection over development.
It is interesting to note that there is relatively little
difference between levels of governmental officials except
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for those who are using coastal zone resources, e.g., ports.
State and city officials have about the same personal
priorities.

FIELDS: We have suggested that one of the interesting
aspects of coastal zone management decision-making is
technical issues as well as political questions are involved.
There are several possible roles for the technical person
or the scientist in the decision-making arena. One is the
essentially neutral observer and provider of information.
Another is the partisan, who supports a particular position
in the decision-making arena for either moral or monetary
reasons.

We first look at our data to see whether people with differ
ent kinds of training have different priorities for coastal
zone management. Using the priority index, we look at
differences between the respondents who are in science and/or
technology (engineering, geology, oceanography, physics)
and the respondents who are in managerial/entrepreneurial
areas. With this data, we can assess whether the job of the
person affects his priorities more than his professional
field. Analysis of position on technical questions in the
field of atomic energy indicates that the perception of the
scientist is determined primarily by who employs him.3

For this analysis, the responding groups are broken down
into those groups which demonstrate distinctive, substant
ive positions. We take the two business interests that
represented a similar personal set of priorities, energy
and development, and consider them as one group. We
consider both state and local government officials together,
excluding the government users. The protectionist group
remains the same as in the previous analysis. In Table 2,
"Relationship Between Field and Priority Within Interest
Areas", the average priority index for each of these groups
is further broken down by whether the field was scientific/
technical or managerial/entrepreneurial.

From Table 2, it can be observed that the difference between
groups is greater than the differences between scientists/
technicians and managers. Within the groups, scientists/
technicians are more strongly oriented towards development
and expansion than the others. Within the government, they
are more clearly protectionists. The number of scientists
in the protectionists group is too few to consider.
Generally, scientists/technicians follow the position of the
group in which they are working. This is revealed by the
fact that the distances between the mean priorities are
greater betreen the interest groups than between the technical/
scientific and others. The data also suggests that the
scientists/technicians are more unified on their priorities
than are the managers/entrepreneurs in the same group. The
differences among the substantively different groups is
greater among the scientists/technicians than among the
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TABLE 2

RELATIONSHIP BETWEEN FIELD AND PRIORITY WITHIN INTEREST AREAS

GROUPS

Business

Technicians 1.69

Government

-3.13
Protectionist

-3.667

& (16) (15) (3)

Scientists

Managers .37 -2.66 -4.84

&
(47) (87) (19)

Entrepreneurs

TABLE 3

PERCEPTION OF MOST INFLUENCIAL INTEREST BY INTEREST GROUPS

Business Government Protectionist

Business 7% 8% 25%

Gov't-Business 3% 1% 10%

Government 42% 76% 45%

Gov't-Environment 14 6% 10%

Environment 34 9% 10%

n 59 99 20
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Several points may be drawn from this analysis. First,
various public and private groups form the contestants in
the coastal arena. However, interests are not monolithic.
Energy, developers and non-extractive users all possess
different positions within the business community while
government users form a group distinct from non-using state
and local officials. The contest is therefore multidimen
sional, pitting business against business, government against
government, and protectionists against business and
government rather than a simple public-private split.

Second, while a person's background, whether science or
management oriented accounts for a small portion of their
issue orientation, it is not dominant. Rather, institutional
affiliation forms a more convincing basis for their
attitudes and outlooks towards CZM.

II. WHO APPEARS DOMINANT AND WHY? In addition to the

question of perception of groups and actors interests, there
is also the question of power and perception of power. Again,
we are interested in how the different groups perceive each
other. The respondents were asked the question, "Which
individual and/or group would you identify as being most
influential in Coastal Zone Management decision-making?"
The questions for this analysis is to what extent the
substantive positions of groups determines the perceptions
of the influence of others in the arena.

There are three basic patterns that might be expected.
First, there could be general agreement among the interests
as to who is most powerful. Second, interests might, in a
aelf-aggrandizing manner, perceive their own interest to be
most powerful. Third, groups may perceive the groups they
most distrust to be more powerful.

The data area presented in Table 3, "Perceptions of Most
Influencial Interest by Interest Groups". The perception of
influence by the different groups indicates that there is
general agreement that government is either the most
influencial force in CZM or that it shares that position
with another group. At least 59% of each of the groups
mention some government agency as most influencial. The
data also suggests that the groups most different in
substantive orientation are likely to perceive each other
as the most powerful. Only 10% of business respondents
mention business as being most influencial, but 48% mention
environmentalist interests. On the protectionist interest
side, 20% mention protectionist as being most influencial
and 35% mention business. There is an indication in this
that environmentalists are more likely to be viewed as
influencial than business but they are less likely to be
viewed that way by the environmentalist. Government is the
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only group that uniformly nominates themselves as being
most powerful.

The perceptions of the importance of government's role is
clearly indicated. There is also agreement that after
government, protectionists appears the next most dominant.
The implications of the government's central role are
examined next.

III. WHAT IS GOVERNMENT'S ROLE CONFLICTS AND COMPATABILITIES.

One of the major issues involved in setting up a government
activity is to designate an appropriate level of government
to have jurisdiction. Generally, the higher the level of
government, the less responsive to particularistic needs,
but lower level governments have more limited resources and
have less ability for providing coordination. The major
reason for preferring different levels of government is that
an interest may feel that it has a better chance of having
decisions it considers appropriate to its needs made at
that level. It may be because it believes the decision
makers at that level are more likely to agree with them, or
that political pressures can be more easily brought to bear
at that point.

Let us first consider the way that different groups perceive
the priorities of the state and federal grovernment. In
addition to asking each respondent to rank his own preference
in the coastal zone, he was asked to rank what they thought
the state and federal priorities were. From these rankings,
we calculated an index like the one based on the personal
preferences. In Figure 2, "Perception of State and Federal
Priorities", the perception by each group of the state and
federal positions is presented. This sheds light on how the
different groups feel the government will actually perform
under provisions of CZM '72.

It is observed that there are a variety of perceptions about
the state and federal positions. Protectionist interests
perceive both the federal and the state government as ranking
development and expansion highly relative to conservation
and protection. The other groups rate government as more
protectionist. It is interesting to note that again the
energy and development business distinguish themselves.
Energy respondents perceived the state to be more protection
ist than any other group, while developers found the state
slightly pro-development. The positions of those two
business groups were reversed in the evaluation of the
federal government. Developers viewed the federal government
as most protectionist, while the energy people evaluated
them as pro-development.

What is the meaning of this diversity of perceptions? It
indicates that neither for the states or the federal
government are there clearly perceived priorities in Coastal
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Zone Management. Not only are goals not articulated
clearly, but also different levels of the government actively
seem to be pursuing opposing goals. In the face of
uncertainty about what government priorities actually are,
there seems to be a tendency to fear the worst by assuming
others' priorities to be different from your own. This is
particularly true for the protectionist interests, but is
also true of the business interest. The difference in
perception of state and federal government by energy and
development interests may reflect an actual difference in
policy. Energy interests find the states less accomodating
than the federal government and the developers find the
federal government less accommodating than the states.

This data can be used to indicate more precisely which level
of government is perceived to have priorities closest to
those of the group. To do this, we have calculated the
difference between the person's priority index and the index
of his perception of the state priorities and the difference
between his priority index and his perception of the federal
priorities. The difference is averaged within the business
and protectionist groups. These average differences are
presented in Table 4, "Average Distances Between Personal
Priority Index and Perceived Priorities of State and
Federal Government."

Table 4 demonstrates that business interests of all kinds
appear closer to both levels of government than do the
protectionists. Further, there is very little difference
in the distance between the state and the federal government
in terms of protectionists own priorities and their per
ceptions of the government's. The non-extractive industry
respondents feel themselves slightly closer to the federal
government than to the state. As noted above, the major
difference occurs between the energy producers and the
developers. Energy producers are closer to the federal
government than they are to the state, and the developers
are closer to the state than to the federal government.

We have an additional kind of data that can be used to

look at the question in a different way and will allow us
to distinguish between preferences for state or local
government. The question was asked, "Could you indicate
agencies or groups that have been particularly responsive
to what your business (or group) has tried to do in the
coastal zone?" Responses to this question were coded in
terms of whether the respondent listed a federal, state, or
local agency. Although most responses could be classified
in this way, those that could not be are ignored in this
analysis. The responses are broken down by relevant groups
in Table 5, "Who is Viewed as Responsive?"

What is particularly interesting is that there is a fairly
general agreement that states are most responsive. The
development interests represent a substantial break with
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this pattern in that they find the local government most
supportive. This fits with the general perception that,
as a rule, local government encourages most kinds of
commercial-industrial developments even though they have
been given the primary role in controlling it.

SUMMARY FINDINGS. The answers to our four questions have
now been provided. First, it is evident that the resources
being contested over in the coastal zone are scarce and
hence valuable to a number of diverse interest groups. As
a result, the stakes are rather high in the coastal politics
game.

Second, the not unexpected findings followed that interest
group positions on coastal use priorities were rather
clearly drawn. One's issue position - whether pro- or
anti-development - was basically determined by interest
group affiliation. Those most pro-development were the
energy/developer groups, along with government users and
those most anti-development being the protectionists.
State and city officials sought the balance of the two.
Overall, many people saw some form of balance as possible,
especially in business which does not perceive itself as
a monolithic entity but rather as a group which possesses
many activities fully compatible with protecting the marine
environment. Third, government was seen to have the dominant
role in determining the outcome in allocating coastal
resources. All business and protectionist groups saw
government as the prime force in the coastal politics game.
Protectionists were viewed as slightly more influential
than business interests but not in any convincing way.
Rather, all groups tended to rank groups with opposing
views as more powerful than themselves.

Last, all the groups saw different levels of government
having different priorities for coastal zone management,
some more and some less closely aligned with their own.
Energy interests seem more at home with the federal
government while less at home with state government.
Developers find states more more accomodating that the
national authorities. Protectionists find themselves
separated from both levels of government by a wide gulf.
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FOOTNOTES

1. PI 92-583; the Coastal Zone Management Act of 1972.

2. The categories to be evaluated were taken from the
Coastal Zone Management Act of 1972. The categories were:
Natural Resources, Commercial, Recreational, Industrial, an
and Aesthetic.

3. David Brady and Phillip Althoff, "The Politics of
Regulation: The Case of the Atomic Energy Commission and
the Nuclear Industry", American Politics Quarterly, Vol. 1
(July, 1973), pp. 361-384.
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