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1. Introduction

For hundreds of years, the fisheries of Canada have been
an essential element of the social and economic well-being of
the country's coastal provinces of British Columbia, New Brunswick,
Quebec, Nova Scotia, Prince Edward Island and Newfoundland.
Since 1977 when Canada assumed full management control of the
fisheries resources within her 200-mile zone, the fishing
industry has become even more important in economic terms:
Canada is now the largest fish exporting nation in the world.

Canada's federal fishery managers have always been responsible
for the protection of the fish and their habitat base. This
country's fisheries research effort commenced at the turn of
the century and, in the intervening decades, the nation developed
a high level capability to address questions associated with
stock levels, fishing effort and substainable yield. The intensity
of the research effort devoted to understanding the role of the
habitat base in maintaining the fisheries has not been as great
as that for the stock assessment questions.

The early fish habitat research effort focusses on anadrom-
ous fish (e.g. salmon) and a number of shellfish species, because
these fisheries depend on habitats which lie in the estuarine and
river shore zones adjacent to the preferred locations for human
settlement and industrial development, and were most susceptible
to dislocation and disruption. Accordingly, we have understood
for at least half a century that fish require plenty of oxygen,
that their spawning grounds must be kept free of silt and debris,
that the tidal and river flows are essential for delivering food
organisms and refreshing the oxygen supply, and that migrant fish
must have safe access to and from their sprawning grounds.

Since the Second World War, the intensity of development in
Canada's coastal zones has increased greatly, first in the Great
Lakes and on the Pacific Coast of British Columbia; more recently,
on the Atlantic Coast; and now in the Canadian Arctic, where a
number of large energy and transportation developments have been
proposed. This trend in coastal zone development has resulted
not only in massive physical change to fish habitat due to shore
line construction activities and dredging, but also in less obvious
and more insidious alteration of the chemical components of the
habitat, as a result of the dumping of liquid wastes, and the
accidental spillage of oil and other substances from ships and
land-based sources.

Fishery managers in Canada have responded to these current
and emerging threats to fish habitat and the continued viability
of the country's fisheries by establishing the elements of a
comprehensive fish habitat management program within the Federal
Department of Fisheries and Oceans. The purpose of this paper is
to describe the components of this developing program, with
particular emphasis on fish habitat research and the
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administrative mechanisms for using the results of this research
in decision-making in the coastal zone.

2. The Responsibility for Fisheries Management in Canada

Under current Canadian constitutional arrangements, the
federal government has jurisdiction over sea coast and inland
fisheries. The Minister of Fisheries and Oceans has enunciated

his responsibilities, as they relate to fisheries resource
management and habitat protection, as follows:

- the comprehensive husbandry and management of Canada's
fisheries resource base, through the protection,
rehabilitation and enhancement of the quality of the
aquatic habitat upon which these resources depend;

- the acquisition of the necessary knowledge base on oceanic
processes and environments to support activities related
to, among other things, the management of the fishery
resource and its aquatic habitat.

In order to carry out these and other important
responsibilities associated with habitat management, Fisheries
and Oceans devotes about ten per cent of its total human resource
complement of approximately 5,000 employees to the habitat tasks.

These resources are utilized to form an extensive
intervention process, consisting of three main elements. The
first element includes habitat research teams located on the
Atlantic and Pacific coasts in the Great Lakes, and in the
Arctic. The second element involves cadres of habitat resource
biologists, economists, engineers and technicians who perform
site-specific and problem oriented assessments as the basis for
consulting with developers, providing recommendations for action
to Departmental management, and taking preventative action.

Finally, the intervention process for protecting habitat has
teams of uniformed and experienced federal Fishery Officers,
trained to take the necessary enforcement actions against those
who violate the federal statutes on fisheries habitat.

With this integrated intervention process as a delivery
system, the Department is able to manage and deal with problems
ranging from on-site habitat disruptions, to the manufacturing
and importing new chemical products, and the resolution of
multiple resource conflicts in Canada's coastal zones.

3. Fish Habitat Problems in the Coastal Zone

It is well understood by fishermen and the fishing industry
that the habitat base is essential to the continued survival of

our coastal fisheries and to the economic benefits that we derive
from them. The following examples show not only the range of
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concern for the continued health of the fisheries but also
illustrate the use of fisheries and marine science, and the
different types of decision-making processes that are used to
meet our societal objectives.

3.(a) Example No. 1: Ocean Dumping

In 1975 the Parliament of Canada approved the Ocean Dumping
Control Act, a new piece of federal legislation intended to
assist in protecting our fisheries resources and recreational
activities from marine pollution resulting from dumping wastes at
sea in Canadian waters. The Act requires that any person who
proposes to dump substances at sea must first obtain a permit
from the federal government.

As part of the process of making decisions on the granting
of permits, a great deal of scientific and technical information
is generated and used. This includes the assessment of:

1) the physical, chemical and biological properties of the
substance to be dumped;

2) the toxicity, persistence and tendency of the substance
to accumulate in organisms;

3) the tendency to produce tainting in marketable fish and
shellfish;

4) the physical and chemical characteristics of the dump
site; and

5) the importance of fishing activities, fisheries resources
and fish habitat in the area proposed for dumping.

Scientific advice is also required to determine the lists of
prohibited and restricted substances, and on appropriate testing
methodologies for purposes of administering the Act. To meet
these scientific requirements, the federal government in Canada
has established a fund of $180,000 per year for research
associated with ocean dumping questions. This fund is controlled
by the agency responsible for ocean science and commitments for
expenditures are decided in consultation with the regulatory
agency.

In 1980, as part of this process for the ocean dumping
research program, approval was granted for scientific projects
that examine the following fisheries issues:

- the effect of dredging and dumping on fish and benthic
fish food supply in an Arctic bay;
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- the bioavailability of cadmium and lead from dredged
sediments through uptake in the food chain by selected
Atlantic and Pacific coast invertebrates;

- the effect of dredge spoil on herring spawning beds, egg
hatchability, larval viability and the swimming behaviour
of juvenile herring in a New Brunswick estuary;

- the resuccession, composition and heavy metal uptake by
fish food organisms at an abandoned dumpsite;

- the effects of ocean dumping on adult and juvenile lobster
ecology and habitat in New Brunswick;

- the effects of silt and organic debris on eggs and larvae
of Pacific cod;

The administration of the Ocean Dumping Control Act provides
a useful and workable model for fish habitat managers.
Scientific criteria and national program priorities are
established each year by scientific and regulatory personnel.
Based on these criteria and priorities, scientists then submit
projects for funding. Recommendations are sought from other
managers and administrators in the system and final decisions on
the list of projects to be funded are made by a headquarters
team.

3.(b) Example No. 2: Oil Port Developments

During the 1970's and into the 1980's a great deal of
regional and national attention has been focussed in Canada on a
number of proposals to establish deep water oil ports for
super-tankers on our Pacific and Atlantic coasts. Such
activities always have some risk of oil spills associated with
them, and the seriousness of such risks and subsequent damages to
fish habitat usually depends on the proposed location of the
port.

From the point of view of fish habitat preservation, there
exists a substantial amount of scientific information on the
physical, chemical and biological effects of oil, the resources
placed at risk and the economic and social importance of those
resources. The difficulty for fishery managers in this case, as
in most cases, is not the fact that we lack scientific data, or
the ability to design effective studies to answer outstanding
questions, but rather that there does not always exist a
joint decision-making process which recognizes all interests.
When it does exist, such a process provides not only a forum for
bringing all interested parties together, but also it provides
the various agencies with a rationale for seeking the additional
funds required to undertake related studies.
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The first procedure I would like to describe is the
preparation of comparative risk analysis studies for potential
oil ports. The various agencies responsible for fisheries,
marine science and environmental matters collaborated on two such
analyses in Canada: one for the East Coast, where 22 alternative
port sites were compared, and the other for the West Coast,
comparing 11 potential sites.

In each case, a numerical rating system was developed for
the assessment and comparison of the port sites, using
information from the following disciplines: physical
oceanography, climatology, hydrography, nautical science,
fisheries, avian zoology, recreational planning, and oil spill
clean-up technology and costing.

Using somewhat different methodologies, these port site
comparisons determined:

(1) the likelihood of oil spills taking place, and

(2) the "value" or significance of the renewable resources
put at risk by a spill.

Since their preparation in 1976 and 1978, these two
comparative risk studies have provided guidance to port
developers and various government port planning agencies.

A similar procedure is used by fish habitat managers in the
cases of site-specific port proposals. A good example of this is
the proposal by the Pittston Company of New York to establish an
oil refinery at Eastport, Maine. Canada's interest in this
project relates to the fact that supertankers would have to
access the refinery by using the Canadian waters known as Head
Harbour Passage, a narrow , curving stretch of water known for
its fog, strong tides, currents and whirlpools. This country's
scientists produced two volumes of reports showing that the
proposed tanker traffic poses an extremely high risk to Canada's
economically and socially important commercial fisheries in
Passamoquoddy Bay, New Brunswick, because of the high probability
of accidental oil spills. On the basis of this important and
compelling evidence, the Canadian government has publicly voiced
its strong concerns and stated its opposition to the proposed
refinery.

Before leaving the topic of oil port assessments in our
coastal zones, and the use of science, I should mention a
procedure established in 1977 by the Canadian Coast Guard. It is
called TERMPOL (short for "pollution prevention at marine
terminals") and it provides government scientific and regulatory
agencies with a useful mechanism to examine potential ports from
the points of view of: - terminal siting, construction and
operation, environmental risk, and regulatory acceptability.
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3.(c) Example No. 3: Offshore Hydrocarbon Exploration and
Development

Fisheries and Oceans scientists are having to work extra
hard these days to cope with the demands placed upon them by the
oil and gas industry in its search for offshore oil, particularly
on the Grand Banks off Newfoundland and in the Arctic. The
threat of an oil blowout or, in the future, a ruptured undersea
pipeline, is of great concern to commercial fishermen, the
fishing industry and the native Inuit fishermen in the North. As
a matter of policy, the Federal Minister of Fisheries has
committed his Department to ensuring that the risks and any
damage resulting from offshore drilling activities are kept to an
absolute minimum.

Protecting fish habitat from damage and fishing activities
from disruption is a difficult task in such large and
inhospitable coastal areas. In Canada, the seabed off our coasts
generally falls under Federal jurisdiction (there are some local
exceptions). Accordingly, activities associated with the use of
our seabed mineral resources are controlled by a federal energy
agency, and the Department of Fisheries and Oceans ensures that
its requirements for management of the fisheries resource are
achieved through this oil and gas permitting agency.

In cases where there is an acknowledged or publically
perceived risk of significant damage occurring as a result of
offshore oil and gas activities, the project or group of projects
are generally referred to the Federal Environmental Assessment
and Review Process. This process calls for the preparation of a
comprehensive Environmental Impact Statement and for Public
Hearings before a Panel. Such a procedure provides the
Department of Fisheries and Oceans with an opportunity to
intervene and present scientific and technical evidence in
support of its position respecting the project.

The likely impact of oil on the fisheries increases greatly
if the spill takes place in the shallower coastal waters close to
land, rather than on the open sea. New knowledge continues to
come in on all aspects of the oil problem from Canada's
scientific establishments at St. john's(Newfoundland), Dartmouth
(Nova Scotia) and Victoria (British Columbia).

Large quantities of unwanted oil in the sea do interfere
with and cause hardships for the fishing industry and spilled oil
at sea is extremely difficult and very expensive to clean up.
Accordingly, the overriding strategy of Canada's coastal zone
fisheries managers is to work toward avoiding the spills in the
first place, or at least ensuring that spills are unlikely to
take place in areas or at times when biological systems are most
vulnerable.
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As part of our effort to persuade the oil industry to employ
every precaution in order to prevent spills, Departmental
officials meet regularly with the energy regulatory agencies to
provide:

1) information on ecologically sensitive areas (sensitivity
maps);

2) data on high productive biological areas and seasons
during which any risk of oil spills must be avoided;

3) criticisms of a drilling operator's contingency plan.

Finally, the Department of Fisheries and Oceans is often
called upon to provide research advice to the oil and gas
industry in carrying out their particular studies. Sometimes
specific government-industry programs are established for
providing such advice, for example (a) OLABS (Offshore Labrador
Biological Studies) and (b) EAMES (Eastern Arctic Marine
Environmental Studies). In addition to fisheries biological and
ecological information, our agency specialists also provide data
on the hydrography of an area, tides and tidal currents, wave
climate, and background levels of hydrocarbon in the water
column.

3.(d) Example No. 4: Restoring Fish Habitat in the Great Lakes

Over the past century, fish stocks in the Great Lakes have
suffered from more abuse and stress as a result of man's
settlement and development than any other commercial fishery in
Canada. In fact, it has been observed that a young fishery
manager or scientist could learn many valuable lessons simply by
studying the history of the Great Lakes fisheries and working for
a time with today's problems. It is sobering to consider that
our coastal marine fisheries could be headed toward many of the
same problems and the same catastrophic upheavals if we do not
pay attention to what has happened in these pocket-sized inland
oceans, the Great Lakes.

Only one Canadian province, Ontario, borders on the Great
Lakes, making the jurisdictional question in Canada relatively
straightforward. The management complexity arises from the fact
that the lakes are boundary waters, which automatically involves
two federal governments and seven States, for a total of ten
jurisdictions in all. Fortunately, for those of us who concern
ourselves with the fisheries and fish habitat protection and
restoration, the national governments have agreed upon and
established two important bodies, whose mandate it is to study,
make recommendations and sometimes implement improvement plans.
These bodies are the International Joint Commission, empowered in
1909 and the Great Lakes Fishery Commission, formed in 1955. In
addition the two countries signed a Great Lakes Water Quality
Agreement in 1972 and renewed it in 1978.
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The biological problems of the coastal zones in the Lakes
are numerous, ranging from the invasion of the upper lakes by the
parasitic sea lamprey midway through this century, due to man's
lack of knowledge and foresight, to the presence of toxic
chemical substances such as DDT, mercury, PCB's, mirex and
dioxins. Considerable research is currently being performed by
federal fisheries scientists on the effects of these chemical
hazards on the fisheries. The results of this research are used
directly to help set objectives for water quality in the lakes.
The regulatory agencies then establish targets for enforcing
compliance, based on these objectives.

A good example of the effectiveness of this effort is the
studies in the mid to late seventies on the fisheries effects of
the massive cooling water appetites of nuclear power plants. The
research showed that there is more long-term damage from direct
physical destruction of fish fry, larvae and eggs than from the
waste heat effluent itself. In fact, impingement of fish on
intake screens can cause direct fish losses equal to 25% of the
annual commercial harvest, and entrainment in the cooling water
flow takes a significant toll of juvenile fish, over 10 billion a
year. Such losses are causing great concern in fisheries
circles, especially when we hear of forecasts to increase hydro
generating capacity by adding 17 new steam-electric stations in
the Great Lakes in the foreseeable future. Our attention is now
beginning to focus on designing better criteria for power plant
site selection, based on the results of this important research.

Finally, I would observe that existing international and
national institutional mechanisms are serving us well in the
Great Lakes and providing the needed focus for all types of
research. As time goes on, we may need to modify these
mechanisms to deal more consistently with such problems as the
sublethal chronic effects of mixtures of chemical pollutants, the
drainage and landfilling of wetlands, and dredging.

3.(e) Example No. 5: Protecting Fish Habitat in the Praser River
Estuary

As most of you will know, the Fraser is a large river
estuary in what has become a metropolitan region on the southern
mainland of British Columbia. The area is rich in the diversity
of people that live there and in the fullness of the natural
resources that depend upon this unique and productive aquatic
environment.

For 25 per cent of British Columbia's total commercial
salmon catch (average total: 30-35 million fish annually), the
estuary is an essential migration route and an important resting
and feeding area. And the salmon is only one of 29 species of
fish that frequent or reside in the estuary.

But the salmon does not have an easy life moving through the
Fraser Estuary. There are many disruptive influences and the
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list is familiar to all of us who have concerns about activities

in the coastal zone: shipping, wharves, dredging, landfilling,
marsh reclamation, liquid effluent pipes, log storage and
sorting, flood control dyking, causeways, bridges, and the list
goes on.

Not long ago, fishery scientists and habitat specialists
concluded that 70 per cent of the original estuarine wetlands in
the lower Fraser River have been lost as aquatic habitat and fish
food production areas, due mainly to dyking. This telling
statistic has raised many questions among fishery managers about
the future capability of the estuary and river system to continue
to support the existing fish stocks and, equally as important,
its future capacity to support increased stocks created using
fisheries enhancement techniques.

Let us examine the question: How important are the
foreshore marshes of the estuary for the production of salmon and
other species of fish? During the past decade the evidence has
been accumulating on this subject and the findings have been
convincing enough to bring about major changes and additions to
national fish habitat policy and legislation in Canada. This is
an area where fisheries science has been successful in pinning
down some of the critical estuarine habitat requirements for
salmon.

Here is an abbreviated look at some of these important
scientific facts:

1) Nutrients are generated in and released from the estuary
marshes. These nutrients form the essential building
blocks of the complex system that eventually produces
food for young salmon and other fish.

2) Young salmon move into the marsh areas of the Fraser
Estuary for short periods during their seaward migration
and there are suggestions taht some species may reside
there for several weeks or even months.

3) There is physiological evidence that the marshes provide
rich feeding areas which may induce rapid growth and
hence lead to higher survival of young salmon.

It was not until the mid seventies that these new scientific

facts about the important dependence of young salmon on foreshore
marshes came to the attention of fishermen, other citizens and
politicians. In 1977, the federal Fisheries Act was amended to
make it an offence to harmfully alter, disrupt or destroy fish
habitat, a term which is broadly defined to include all areas on
which a fish depends to continue living, reproducing and growing.

Before we leave the Fraser River, I would like to touch upon
the difficulties faced by today's fishery manager as he considers
his best course of action to deal effectively with the numerous
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concurrent and potentially disruptive influences on fish habitat,
and the fishing industry. Dealing with the habitat incidents one
by one, along with all the other government agencies, is an
approach that continues to have its place. The Fisheries agency
has an opportunity to assess the potential impact of various
proposals and undertakings as they arise in the estuary and to
administer the habitat provisions of the Fisheries Act in
accordance with government policy.

However, in the Fraser there are many government agencies
placing their many requirements on many industries,
municipalities and individuals. The resulting confusion and
frustration by all the participants led the federal and
provincial levels of government to initiate a study in 1977 with
the purpose of developing a management plan, "recognizing the
importance of the estuary both for human activities such as
urban-industrial and port development, and for the preservation
of ecological integrity."

to:

As a result, a management system is now being put in place

- provide a framework for decision-making,

- provide a regional context for assessing development
proposals,

- guide and expedite many administrative decisions, and

- provide a basis for consistency in resolving conflicts.

Such a cooperative planning and management system for all
estuary activities is welcomed and supported by the Federal
Fisheries Agency for a number of reasons:

1) it will ensure that all prospective proponents of
projects are informed at an early stage about the
stringent requirements for fish habitat protection in the
estuary,

2) it will permit more consistent consultation between the
fisheries people and developers,

3) it will provide the Fisheries Agency with a framework
within which the various categories of estuarine fish
habitat and seasonal restrictions can be identified,
published and enunciated as part of a comprehensive
habitat management policy for the estuary, and

4) it will allow development to take place in zones that are
less ecologically sensitive.
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4. Recapitulation

In terms of the influence of fisheries and marine science on
the development of federal laws and policies affecting coastal
zones in Canada, the examples to which I have referred have
provided some insight. Parliament was persuaded in two
particular cases mainly by scientific arguments attesting losses
of fish habitat and subsequent adverse effects on commercial and
recreational fisheries. These two cases were the approval in
1975 of the Ocean Dumping Control Act and in 1977 of the
Amendments to the fish habitat provisions of the Fisheries Act.
Similarly, the oil spill provisions in the Canada Shipping Act
and the environmental safety parts of the Oil and Gas Production
and Conservation Act were influenced in part by scientific
concerns about oil spill risks and the subsequent threat to
fisheries. And the day to day application of these laws would
not be possible without the knowledge that is gained from
fisheries scientific investigations in coastal zones.

It has also been shown that science cannot function
effectively in a vacuum. In the case of the delivery system that
we have in Canada for fish habitat protection and management, the
work of the scientist is frequently brought out of- the
laboratories and the research journals by our operational habitat
specialists and enforcement officers, who are able to put the
information to work for the protection of the nation's natural
aquatic productive systems by translating scientific facts and
theory into political and regulatory action.

Finally, I want to stress that none of these important
activities would be able to meet their objectives without
recognized and functioning management and administrative
processes within which to operate. This is often a most
difficult message to convey to those within a particular system
because the benefits are not always well appreciated and it takes
an extra measure of effort to establish at the outset. In my
view, there are two important management processes. One is
internal and must ensure that all those involved in the business
of protecting fish habitat are working together in a fully
coordinated fashion. The other process is the concern of the
same participants, but it must focus on the outside world and the
myriad of problems it presents. The mechanisms used or
established as part of this second approach include such things
as judicial hearings, public and private meetings, comprehensive
resource planning studies, inter-agency committees, permit
reviews, international agreements and treaties, and court
proceedings.

5. Looking Ahead

As this paper has shown, there are many good examples of the
effectiveness of the work of fish habitat managers in Canada.
The established approach must continue to enforce the statutes
respecting fish habitat, to develop new knowledge about this
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complex subject and to take the message to other agencies,
provincial governments, foreign governments and, of course, to
project proponents.

But there is always room for improvement, and I believe that
this must come in three important areas:

1. Public Awareness. We must ensure that the general
public, project developers and politicians understand the
critically important link between the protection of fish
habitat and the economic riches that are derived from our
fisheries. This is essential if we are to have a high
level of support in all sectors of society for the work
of protecting fish habitat.

2. Fish Habitat Management Zonal Planning. The fisheries
agencies have to focus their attention on particularly
sensitive zones and develop plans based on the fish
habitat requirements. These plans, also showing
opportunities for restoring degraded habitat, would be in
the form of large-scale maps with accompanying narrative,
and each would be fully explained and discussed with
government planning authorities, prospective developers,
and the general public.

3. Habitat Restoration. There are many opportunities across
Canada for identifying and restoring damaged habitat,
especially in cases such as improving water quality in
the Great Lakes, cleaning up physical debris in coastal
salmon streams, and re-connecting alienated foreshore
marshes to the sea.

Finally, while I cannot foresee the day when the disruption
and loss of biologically productive fish habitat is a thing of
the past, I do belive that by making better use of the available
information and working to improve our management systems, we can
provide a stronger response to meet the challenges of the
important task of protecting fish habitat.
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THE ROLE OF SCIENCE IN PLANNING

FOR CALIFORNIA'S COASTAL ZONE

Tod Crandall

One of the real advantages of participation in programs such as this
one is that it forces managers of coastal planning and regulatory programs
to think in some additional depth about the milieu within which we function.
And what should be of little surprise to most of you, such focused thinking
yields both valuable Insights Into how our Individual worlds operate as
well as wonder about how anything gets done in our pluralistic society,
which is guided by the untidy minds of fellow human beings.

It may also be that my following comments may be just another example
of the type of fuzzy thinking that most scientists allegedly abhor. Never
theless, I shall proceed with giving you what is my smooth or fuzzy per
spective on what the role science has had in shaping coastal public policy
In California. I might also add that I'm not sure I believe all the state
ments I will be making, but at this hour and at this late stage In the
Coastal Society's conference, there are merits to being both provocative
and argumentative.

One last thought before moving Into the meat (or perhaps gristle) of
my brief comments relates to the perspective I bring to this discussion of
science and coastal policy. For the past ten years I have been Involved
In California's efforts to plan for and manage the coastal zone in a way
that Is sensitive to the unique features of the State's shorelands and
nearshore waters, and in addition, in a way that is politically feasible.
It's possible that this decade of dealing with the plethora of special
Interest groups active in the coastal zone has broadened to an unacceptable
degree, my streak of cynicism, a feature present in the minds of most of
us who work in the public sector. But I think not. Rather, I choose to
believe that public environmental resources managers simply, over time,
do not become cynics but rather, become more aware of the self-serving
views of those who attempt to Influence public policy. Further, based
upon my experience, scientists are as guilty of aggressively promoting
their particular bias as are the many other groups and Individuals who
seek to shape public coastal policy. And this is as it should be since
our form of government needs the self-serving views of all to function
appropriately. What Is irritating, and not particularly helpful to the
policy formulation process, is the scientific expert who refuses to
acknowledge that views other than his or her own may have some merit.
Intransigence, along with zealotry, are not helpful to the process of
formulating public policy. Besides, those who are always right, and
zealots, aren't much fun to be around.

At this stage In your conference, I suspect you are basically aware
of what California and its Coastal Commissions have been doing over the
last few years. But on the chance that you aren't familiar with California's
Coastal Program, a few words on the subject are In order. Since 1973, all
significant development within the State's Coastal Zone has required the

Executive Director

San Diego Coast Regional Commission

13 Crandall



approval of the Coastal Commission. The standards for approving development
projects are set forth in the Callfornai Coastal Act of 1976 (and before
that, Proposition 20, a citizen-passed initiative measure). These standards
are very sensitive to environmental concerns. The Commission's permitting
process also has temporarily removed from local government the final decision
on most development In the Coastal Zone (an Irregular shaped zone of land
along the shoreline from a few hundred yards to several miles In width, plus
all of the State tide and submerged lands). Currently, the 68 local
governments along the coastline and the Coastal Commission together (more
or less) are preparing precise plans for how the Coastal Zone is to be
managed or developed. Once the plans are approved by both the local
governments and the Coastal Commission, the project approval authority
will be returned to local governments, with certain significant exceptions.

From the preceding descriptions of the Commission's activities, it
would seem that scientific based data would be a critical need associated

with the Commission decision-making process. After all, how, without
scientific data, can you determine if a new power plant is going to have
a significant Impact on the organisms of the nearshore waters because of
its condenser cooling needs? Or, how do you judge a safe setback for
developments in an eroding shoreline In the absence of scientific informa
tion on bluff recession rates? And a final example, certainly the Commission
needs data from the biologists and ecologlsts when making a decision on
how wide a buffer area is needed between a marsh edge and upland develop
ment In order to protect the nesting habitat of the endangered Clapper Rail.
In practice, however, the answer has been "thanks for your scientific Informa
tion, now let's see what the non-scientists have to say". And the resulting
decision by the Commission is likely to be guided only In part by the
testimony and "hard facts" of the scientific community.

There are a number of reasons for the limitations on the Impact of
scientific data upon the Coastal Commission's policy formulation process.
First, and foremost, any lay Commissioner that has been In public service
for more than a few months knows from experience that the experts (scientific
as well as other types) are wrong with some regularity. The proof of this
is that the Commission (and most other public decision-making bodies) hear
regularly from scientists and other experts who take positions that are
diametrically opposed to each other. In such circumstances, it is obvious
to the decision-maker that someone is wrong. And despite the folklore on
the subject, disagreements between scientists are not limited to those
who work for the utility company or who are hired by a developer to prepare
an environmental Impact report — (the bad guys) and scientific oriented
representatives of environmental groups or public agencies (the good guys).
Frequently, publicolly employed scientific experts have profound disogree-
ments.

Another rather interesting characteristic of scientific Information
presented to the Coastal Commission is that it is often lacking In objecti
vity. More specifically, representatives of State and Federal fish and
wildlife agencies, for example, almost never present scientific facts that
are inconsistent with the preservation oriented or wildlife harvesting
policies of their employer. It is also rare for such experts to "let on"
that there may be even a few significant facts about the natural history
of some plant or animal species that their agency doesn't have a "handle on".
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And unquestionably, the company biologist will be equally, or even more
so, guided by the policies of his or her employer when presenting the
complete and unabridged facts.

Another characteristic of experts that is quickly perceived by the
decision-maker is that most scientific experts tend to error on the side
of caution if these answers are not clear. It is often much better for
the expert, in order to protect his or her professional status, to avoid
taking chances (unless well paid). However, the Coastal Commission must,
at times, make a critical decision in the face of uncertainty. In such
circumstances, the lay Commissioners tend to accurately perceive the
testimony of the experts for what it is (i.e., a plea to do nothing
pending further study) and make their decision independent of the scienti
fic input.

A situation that is perhaps somewhat unique to California's coastal
management agency is the many of its most critical decisions fall into
the general category of "land use" policies. Here the value of the
scientific expert, or expert of any kind, becomes relatively useless.
The reason for this phenomena is because of the oftentimes subjective
nature of deciding what type and intensity of use Is most consistent
with the environmentally oriented policies of the Coastal Act. For example,
how can a scientist help with determining whether development should occur
at 4 dwelling units per acre or 8 dwelling units per acre? Another example
of the limited value of scientific Information is when the Commission must
determine the spacing between public accessways to the ocean's edge.
Clearly, complex and difficult to quantify issues come into play when
making decisions upon the type and location of land uses of shoreline
areas. Another reason why the decision maker is often reluctant to be
guided by the scientists is that they know that there are living systems
which are so complex that the scientists cannot hope to begin to fully
understand the functioning of such systems and the impact of man's activitie
upon the system being considered. More specifically, It is my belief that
most ecosystems within the Coastal Zone are so dynamic and so complex that
it is beyond the ability of the scientist to really state with a reasonable
degree of certainty what the effects upon that system will be because some
development Is or is not allowed within the Coastal Zone. Certainly,
conventional wisdon supports some general concepts about how ecosystems
function and the habitat needs of some species found within such systems.
But seldom does the scientist acknowledge that they don't know what the
effect of a particular development will have upon a coastal ecosystem.

Finally, perhaps the most significant reason why scientific Information
has not been particularly effective In shaping public coastal policies In
California is that non-scientific based information is often more persua
sive with decision-makers than is the "factual" Information of the scientis
The reason for such persuasiveness of certain types of non-scientific
information is related both to the ability of decision makers to relate
more clearly to the positions of the non-scientists as well as to the In
ability of the scientists to argue their positions In terms that are under
standable and human-oriented. For example, It Is much more human for a
commissioner to be guided by the pleas of property owners whose expecta
tions for substantial profits will be lost because of a denial of a develop
ment than It is to be persuaded by the often times esoteric statements by
scientists concerning the cumulative Impact of such developments upon the

15 Crandall



nesting areas for rare and endangered species. The commissioners can
often better relate to losses of human expectation, than they can
visualize Incremental and adverse effects upon resource values.

So what are some of the solutions to improve the scientists' success
rate In influencing public policy for the Coastal Zone? My first sug
gestion is that honesty and objectivity be a part of all the Information
conveyed to decision makers by the scientists. This means that when
Information Is unknown or unreliable, the decision makers are told.
Also, it is made clear that when a particular position is being taken by
scientists from some public or private organization, the decision making
body is told that it is the scientist's employer's policy that is guid
ing his or her statements, rather than thoroughly known facts. Secondly,
a bit of humility is also helpful In making the testimony of scientists
more creditable. An admission that Information is lacking, always, in
my view, improves the chances for acceptance of that information which is
known. Finally, the scientist should be aware that wisdom and expertise
In a specific field are not synonomous. It Is the decision-makers who
must bring wisdom to bear upon the contradictory information presented
to them to make sound decisions. Scientific expertise Is simply another
type of Information that contributes to the store of knowledge which
wisdom will shape into a decision beneficial to all citizens of the
State.
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More Science Makes Better Public Policy; But Will It Be Easier To Implement?

John T. Sun

I am reminded that the objective of this year's Conference is to draw attention
to the continuum in which basic science is transferred into the process of formulating
public policy. Since we are talking about the kind of public policyof interest to
this Conference, I would like to focus on the various state coastal zone management
programs stemming from the Coastal Zone Management Act of I972 (CZMA). These
state programs all contain policies and, collectively, they represent perhaps some
of the best available documentation of how much, or how little, basic science has
been used in the policy formulation processes.

The Webster's Seventh New Collegiate Dictionary defines "policy" as "a definite
course or method selected from among alternatives and in light of given conditions
to guide and determine present and future decisions." Because public decisions
on coastal resources made today will often have effects far into the future, It is
easy to see why coastal zone management programs must be guided by definitive
policies that result from thorough consideration of conditions of the coastal environ
ment.

The CZMA came about largely in response to demands by those who were con
cerned that the Nation's valuable and fragile coastal resources were being increasingly
destroyed or depleted by developmental activities. Supporters of the CZMA wanted
to see that the Federal Government, coastal states and their local Governments
would be in a position to make wiser decisions and to resolve the multitude of con
flicts arising from the use of resources in the coastal zone.

Today, looking at what has been accomplished so far under the CZMA, many
of its supporters are disillusioned and unhappy. A large part of their unhappiness
seems to be that too many state CZM program policies are simply not definitive
and they provide no substantive guidance on how coastal resources under state and
local jurisdiction should be used or protected. A major reason for this situation
is precisely the lack of science in policymaking in many of the state programs.

Despite their unhappiness, however, most supporters of the CZMA in the early
I970's still remain today as the most loyal friends of coastal zone management.
This is significant because, in the 1980's, the public may be far more concerned
with jobs and economic stability than environmental management. Tax dollars may
be less plentiful in the future and there may be much more public scrutiny of what
the monies are spent for. In short, the public may be less charitable towards any
governmental program that does not produce tangible results that they understand
and want.

Deputy Coordinator, CZM Act
EA Office, OESA,
U.S. Geological Survey
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There is little question that public support for coastal zone management must
be earned with solid accomplishments. In times of scarcity, as the I980's are predicted
to be, there will be mony nonfriends of coastal zone management who will be only
too glad to help pull the plugon any State or Federal funding of such programs.

As of today, 25 state CZM programs have received Federalapproval under the
CZMA. All of these programs represent yearsof hard workby a great many people.
The fact that these programs requiredmany years to develop testifies to the difficult
reality of having to deal with the sensitivities of numerousconflicting coastal interest
groups through the stote and local political processes. Suffice to say that probably
none of the slate CZM programs we see today came easily without hard-fought
political compromise between environmental and developmental interests.

Understandably, the necessary political baptism receivedby these state pro
grams is probably responsible for the rather questionable quality of policies in many
of the programs. There were probably good reasons, in terms of personnel and budget
constraints, for many of the program policies, designed to guide decisions on vital
coastal resources, to be put together with little or no inputs of basic science. But
the continuing viability of any state CZM program will dependon improvements
of program policies that don't produceany results for the public'sbenefit. Thank
fully, such policies can always be made better with the use of more scientific infor
mation on the coastal resources that the policies are designed to manage.

The task of improving state CZM policies will be easier if the policies were
definitive in their purposes. Perhaps it will be helpful to look at two examples of
such policies. The first is the following found in a west coast state CZM program:

"New development shall.. .assure stability and structural integrity, and neither
create nor contribute significantly to erosion, geologic instability, or destruction
of the site or surroundingarea or in any way require the construction of protective
devices that would substantially alter natural landforms along bluffs and cliffs."

This policy is further backed up by very specific building setback requirements
derived from studies of historic bluff erosion rates In different parts of the coast
line. Furthermore, these specific setback requirements are implemented through
strict local Government permits which are granted only after there has been manda
tory site-specific geologic evaluation of the stability of blufftop areas where the
proposed development will take place.

Another example can be found in an east coast state where much of the coast
line is not only susceptible to excessive beach erosion caused by frequent storms
but is also in heavy demand for seasonal and second-home developments. The state
CZM program has designated the ocean beaches, frontal dunes and inlet lands as
"Ocean Hazard Areas" and put into effect an Initial policy requiring, among other
things, that new developments be located landward of the frontal dune.

This policy, though not too specific at first, is nevertheless very definitive
in what it intends to do. After a short period of program implementation, backed
up by results of beach erosion rate studies, the State later proceeded to revise the
initial policy by adding specific setback requirements.

Policies of both of these two states are aimed directly at keeping developments
away from areas that should not be developed. More importantly, these policies
will benefit the public's tax coffer by reducing the future need for costly governmen
tal disaster-mitigation programs after major coastal storms. There are also many
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indirect benefits such as increased public accessibility to the beaches, less man-
made obstruction to natural coastal processes, etc., not to mention increased per
sonal and economic comforts to the individual property owners whose homes and
other investments will be more likely to remain intact in the next 20-30 years.

There are, to be sure, drawbacks in making policies better. Better policies
are invariably more specific and will therefore require a lot more effort to imple
ment. People who are affected by such policies will need more explanation and
assistance from the public agency to understand the specific requirements. Public
agencies, in turn, must have on hand trained specialists, maps, technical studies,
ordinances, guidebooks, etc., to put the specific requirements into effect.

Perhaps the most worrisome aspect of implementing more specific policies
is that resistance from some special interest groups will tend to Increase. If a public
policy is vague, bland, and demands no sacrifice from any interest group, then prob
ably no one will find it objectionable. But a specific policy will most likely offend
someone who could cause political troubles for the program agency, with perhaps
undesirable consequences on the agency's budget and other vital concerns.

Our society, according to some scholars, is becoming increasingly more frag
mented and, consequently, the power of special interest groups is on the rise. In
this setting, definirtg or doing what is good for the public at lirge could be on extreme
ly risky and thankless job, particularly for those working for state and local Govern
ments who, like anyone else, must contend with the real-world problem of making
a living with their relatively meager pay. It will be unkind for anyone to suggest
that public servants should bear a heavier burden than others to do what is in the
public's interest.

Nevertheless, the number of supporters for wise management of the Nation's
coastal zone has not diminished significantly as the recent round of Congressional
hearings on reauthorization of the CZMA seem to demonstrate. The laws that we
already have require that decisionmaking on coastal resources be made with con
sideration of effects on this and future generations. Putting more science into public
policies is, I believe, the least one could do to insure that decisions made today will
not help to destroy our tomorrow.
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