
SECTION 6217: THE FEDERAL PERSPECTIVE

Marcella Jansen, NOAA/National Ocean Service

In 1990, Congress passed section 6217 of the Coastal Zone Act
Reauthorization Amendments, entitled "Protecting Coastal Waters." This statute
directed a new effort by coastal states and territories to control nonpoint source
pollution. The new coastal nonpoint program is administered jointly by the National
Oceanic and Atmospheric Administration (NOAA) and the Environmental Protection
Agency (EPA).

Section 6217 requires the 29 states and territories which have federally-
approved coastal management programs to develop and implement Coastal
Nonpoint Pollution Control Programs. The approach taken by this new program is
patterned, in part, after that taken over the past 20 years to control pollution from
point sources. Specifically, the state coastal nonpoint programs are required to
implement best available management measures for sources of nonpoint pollution
generally in coastal watersheds, and after a period of monitoring the effect of these
measures, to implement additional management measures where necessary to meet
water quality standards. The state coastal nonpoint programs are not intended to be
whole new programs, but are to build upon existing coastal management and
nonpoint source control efforts already existing in the states.

The states and territories are required to submit their coastal nonpoint
programs to NOAA and EPA for approval by July 1995. Failure to submit an
approvable program will result in a loss of a portion of federal funding under section
306 of the Coastal Zone Management Act, which supports the basic state coastal
management effort, and section 319 of the Clean Water Act, which supports states
overall nonpoint program efforts.

The management measures which the coastal states and territories are
expected to implement for the first tier of nonpoint source pollution control are found
in guidance developed by EPA, in consultation with other federal agencies. This
guidance, which was issued by EPA on January 19, 1993, contains economically
achievable management measures that address five major categories of nonpoint
pollution sources, i.e., agriculture, forestry, urban runoff, hydromodification (dams,
channelization and erosion), and marinas. The guidance also contains measures for
wetlands and vegetated treatment systems that are useful in dealing with runoff from
all of these sources.

Two factors make the state coastal nonpoint program required under
section 6217 different from other nonpoint pollution control efforts. The first is this
two-tiered approach to pollution management which requires all sources to
implement basic measures as part of regular operations without having to
demonstrate a direct link between the sources and a water quality problem, and then
to require additional actions by pollution sources where water quality standards are
not being met. The second factor is that the states must implement these measures
through enforceable policies and mechanisms.
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Development and implementation of these programs presents major
challenges to the states. The first challenge relates to the political sensitivity of
developing enforceable policies tor sources not traditionally subject to such
management controls. While states are encouraged to seek voluntary compliance
through incentives, disincentives, and education, the states must be able to ensure
implementation of the management measures through enforceable policies and
mechanisms. A second major challenge relates to the resources necessary to
develop and implement such broad programs, e.g., having adequate resources to
deal with large numbers of small nonpoint sources such as on-site disposal (septic)
systems. A third challenge is to educate and inform citizens and public institutions
about how their activities contribute to nonpoint source pollution, and the need for
changes to individual attitudes and behavior to successfully control the problem.
This includes the integration of the efforts of diverse state agencies and local
governments.

NOAA and EPA are committed to helpingthe states meet these challenges.
We have held regional workshops around thecountry to explain the various aspects
of the program and to identify opportunities for providing technical assistance to the
states. We have developed a threshold review process through which we review
and comment on state proposals for aspects of their coastal nonpoint programs in
order to assist the states in focussing their limited resources on areas needing
changes in order to meet the program approval requirements. We have been
working with other federal agencies to gain their cooperation and support for the
state efforts. Finally, we are endeavoring to provide mechanisms and opportunities
to enhance sharing of information among the states.

When section 6217was passedin 1990 itwas seen as a new paradigm for
nonpoint pollution management, and its application in the coastal states a test that
would foreshadow proposed changes to the Clean Water Act. We are now seeing
this experiment played out in state development of their programs, and in the
discussions on the reauthorization of the Clean Water Actwhich are still continuing.
The outcome of these efforts and discussions will set the agenda for nonpoint
pollution control for several years to come.

Marcella Jansen

NOAA/National Ocean Service
Office of Ocean and Coastal Resource Management

1305 East West Highway
Silver Spring, MD 20910

PH 301/713-3098
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ENVIRONMENTAL CONSIDERATIONS

ON THE OUTER CONTINENTAL SHELF
Bonnie La Borde Johnson, Minerals Management Service

Gary D. Goeke, Minerals Management Service

The Minerals Management Service (MMS) is the primary federal agency on
the Outer Continental Shelf (OCS) responsible for ensuring that all aspects of oil,
gas, and sulfur leasing, exploration, development, production, and abandonment
activities on the OCS are conducted in a safe and clean manner. Safety,
environmental protection, and conservation of resources are our highest priorities
and every reasonable precaution is taken to minimize the risk of human injury, oil
spills, and environmental degradation from operational discharges.

Production on the OCS accounts for 11 percent of the total oil and 28
percent of total natural gas produced in the United States. The OCS is thus a large
contributor to our national energy needs. Since over 90 percent of ongoing OCS
operations occur in the Gulf of Mexico, it is the principal area of offshore leasing,
exploration, and production activity. As the most mature area, it is the primary focus
of MMS's research, regulation, and monitoring effort with regard to the actual
production of offshore oil and gas.

Environmental Impact Statements (EIS's) are prepared and available to the
public for each 5-year leasing plan and again prior to each lease sale. "Scoping" is
a very early step in the environmental analysis of potential offshore oil and gas
activities. Scoping is the process where issues are identified, focused, and
considered for inclusion in the EIS. The scoping effort is conducted to provide
interested citizens with an opportunity to aid our agency in the identification of
appropriate issues and alternatives.

Operational safety and environmental protection are of primary importance
in all leasing and lease management decisions. This is accomplished by
establishing environmental standards in regulations and lease stipulations, and by
enforcing those standards through (1) review of exploration and development plans
and permit applications, and (2) a rigorous program of inspections. To accomplish
these, MMS depends upon an extensive environmental studies program, engineering
studies, and a highly knowledgeable technical staff of engineers and scientists.

Once a lease sale is held, environmental evaluations become more
specific. These functions include the operational reviews done by environmental
specialists. Environmental evaluations are performed for every potential offshore
operation. When a company has acquired a lease to operate on the OCS, MMS
has the authority to control or change industry plans. If, for example, a biologically
productive area might be adversely affected by offshore oil and gas activity, MMS
can control offshore activity by prohibiting the activity in specific areas or require the
transport of all drilling fluids and cuttings to shore for disposal.
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Once a decision is made to allow offshore oil and gas activity, MMS has an
additional role. The MMS inspects industry operations on a regular basis and
maintains a staff of 60 professionally trained inspectors who are regularly flown by
helicopter offshore to inspect as many as 160 separate items on the platforms
throughout theGulf. Each of these inspectors has in-depth knowledge ofwell-drilling
processes, equipment, and methods used in offshore exploration and development.

The MMS also has a very active Environmental Studies Program (ESP),
which has spent approximately one-half billion dollars in judging potential
environmental problems associated with all levels of oil and gas activities. Each
study produces information that is published by MMS and available to the public
through the Regional Public Information Offices. The MMS uses information from
the ESP to aid in judging the potential environmental problems associated with all
levels ofoil and gas activities. The staff of biologists, oceanographers, and related
specialists in the Gulf of Mexico Region are currently monitoring 57 separate
environmental studies, with an additional 13 in the planning and procurement cycle.

In the current fiscal year, approximately $9.1 million of the MMS
Environmental Studies Program budget will be directed to Gulf studies. The shifting
emphasis to increased funding of studies in the Gulf during the last 5 years ($37.55
million) is a direct response to the need identified by the National Academy of
Sciences and other review and advisory groups for a better understanding of the
long-term, chronic environmental impacts associated with offshore gas and oil
development and production activities.

Since its inception in 1973, the MMS Environmental Studies Program has
sponsored more than $125 million worth of environmental studies through 212
studies in the Gulf and over $550 million throughout the agency. These funds have
supported studies in environmental mapping, physical oceanography, marine
ecosystems, coastal studies, endangered species, cultural resources, socioeconomic
studies, ecological effects of oil and gas activities, and environmental information
management. The goals of the ESP are to obtain environmental and socioeconomic
information that can be used to help assess the potential and real effects of the
offshore gas and oil program. Currently, the Gulf of Mexico Environmental Studies
Section is monitoring contracts with a value of $55 million. Anumber of additional
studies are in the formative stages.

The following is a synopsis of some of the issues examined in detail by the
Gulf of Mexico Region EnvironmentalStudies Program.

Air Quality

The objectives of MMS air quality studies are to characterize and quantify
emissions of air pollutants generated on the OCS to examine the transport and
dispersion of these emissions in the atmosphere, and to evaluate their effects on air
quality onshore.
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Ozone is the pollutant of primary concern because emissions from the OCS
have the potential for ozone formation, and some coastal areas adjacent to OCS
activities exceed the federal ambient air quality ozone standard. Atmospheric
concentrations of nitrogen dioxide and sulfur dioxide may also be important for
platforms near the coastline.

Emissions are quantified by generating an inventory of equipment used and
fuel consumption on each OCS facility and applying appropriate emission factors for
each pollutant. The atmospheric processes acting on these emissions and the
resulting effects on ambient air quality are simulated through air quality models. The
models typically used for ozone and inert pollutants simulate wind fields, dispersion
processes, complex chemical reactions, and deposition. These models require a
fairly extensive amount of data on emissions, meteorology, and air quality. In many
modeling applications, existing historical data are not sufficient for model use;
therefore, a field program is conducted to obtain the additional data.

Biology

The biological studies include specific investigations of the following topics:
benthic ecology, marine environmental monitoring, fisheries, protected species,
marine mammals, birds, turtles, and fates and effects of contaminants associated
with offshore natural gas and oil activities.

These studies may describe the distribution and interactions of benthic and
pelagic communities and populations, as well as biological aspects of fishes, birds,
mammals, and turtles. Unique protection of all marine mammals in U.S. waters is
provided by the Marine Mammal Protection Act of 1972 and the Endangered
Species Act of 1973. Federal agencies are required to ensure that actions they
conduct, fund, or authorize will not jeopardize the continued existence of listed
species or destroy or adversely modify their critical habitats. These Acts require the
MMS to meet special information needs, including the collection of data pertaining to
the distribution and interrelationships of species protected under these Acts, and the
determination of the potential effects of offshore natural gas and oil activities on
these species.

Fates and effects investigations are primarily studies of the
physical-chemical and biological processes that affect spilled oil, and the impacts of
oil and gas drilling and production discharges and spilled oil on biological
populations or communities.

Physical Oceanography

The broad objective of MMS-sponsored physical oceanography studies is to
provide an understanding of the dynamic processes of the ocean and the features
that control the motion of the coastal and oceanic waters of the continental shelf. In
general, physical oceanography field studies are conducted by MMS to support
modeling efforts for oil spill risk analysis, to provide information on coastal processes
impacts useful for management of natural resources, and to provide information
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important to the interpretation of processes affecting marine biological communities
and populations.

The complexity of physical oceanographic processes is a result of
interactions of the many spatial and temporal scales, as well as the surrounding
boundary conditions. The boundary conditions affecting physical oceanographic
processes include: land (coastal morphology); bottom topography (trench, channel,
island, seamount, etc.); open-ocean features (front, eddy, under currents, jet, etc.);
and free water surface with winds, waves, and thermal exchange.

Each OCS area possesses unique characteristics arising from the
interactions of the physical oceanographic processes. For these reasons, it is
important to identify the major processes and features in each region to improve oil
spill risk analysis, management of natural resources, and interpretation of biological
observations.

Social and Economic

Social and economic studies include the following:

1) Economic modeling efforts conducted to support the 5-year offshore
natural gas and oil leasing plan.

2) Research to describe the economic and social systems of coastal
residents.

3) Research to characterize and monitor the complex interactions
between the economic and social systems and activities associated
with the offshore natural gas and oil industry.

The Outer Continental Shelf Lands Act, as amended in 1978, emphasizes
the need to assess effects on the human environment. Public concerns about the
human environment have been a primary source ofopposition to the offshore natural
gas and oil leasing program. Experience of the MMS Environmental Studies
Program in Alaska has demonstrated that many of these concerns can be effectively
addressed through well-planned social and economic research.

Other

There are special studies and analyses designed to provide complete
coverage of issues related to the offshore natural gas and oil leasing program that
do not appropriately fall into the topics discussed above. These projects cover the
following issues: information management; information transfer; support of scientific
conferences; multidisciplinary information summaries and analyses; and reviews of
the MMS Environmental Studies Program conducted by the National Research
Council.
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The MMS has placed increased emphasis on working cooperatively with
state institutions and other federal agencies. Studies are being conducted through
the Coastal Marine Institute (CMI) at Louisiana State University, a cooperative
venture initiated in FY 1992 by MMS and the state of Louisiana. While Louisiana
State University has the lead role, the University of New Orleans and the University
of Southwestern Louisiana will also conduct research through the CMI. These
studies are focused on environmental and socioeconomic aspects of OCS gas and
oil and marine mineral development activities. The CMI program emphasizes
building partnerships with state institutions and sharing costs for OCS-related
research. In recognition of the mutual benefits of the research, matching funds are
a prerequisite for such partnerships. The CMI with the state of Louisiana was
signed in September 1992 and includes one-to-one matching funds (up to $1.8
million/year each from MMS and Louisiana) over a 5-yearperiod.

The MMS conducts an active research program on oil spill response to
develop better methods for detection and cleanup. This program has led to
improvements in oil spillcontingency plans.

The MMS is also developing the Environmental Studies Program
Information System (ESPIS), a project to consolidate into an automated system the
scientific information and data produced over the years by the ESP contracts. This
automated system would allow MMS decisionmakers, other federal agencies,
Congress, industry, academic researchers, and the public access to the vast
collection of Environmental Studies Program marine science information and data.
The ESPIS isbeing designed toallow full-text, conceptual, and contextual searching.
This design will enable users full flexibility in retrieval and the ability to manipulate,
compare, and contrast the information analytically.

A variety of mechanisms is used to disseminate the information
accumulated through the ESP. An active publications programs is supplemented by
the Information Transfer Meeting (ITM), an annual meeting designed to provide a
forum for "scoping" topics of current interest or concern relative to environmental
assessment. The ITM also serves to present the accomplishments of the
Environmental Studies Program for the Gulf of Mexico and of other MMS research
programs or study projects and to foster an exchange of information of regional
interest among scientists, staff members, and decisionmakers. Attendance in recent
years has been 500-600 persons, including scientists, managers, and laypersons
from government, academia, industry, environmental groups, and the general public.

The MMS has the commitment, responsibility, and authority to ensure that
offshore activities are conducted in as safe a manner as possible. Offshore
exploration and production have occurred on the Gulf of Mexico OCS since 1954.
The MMS as regulator and industry as operator have learned a great deal during the
past 40 years about how offshore operations can safely coexist with the offshore
and coastal environments.
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FOSTERING PUBLIC/PRIVATE PARTNERSHIPS FOR COASTAL
NONPOINT SOURCE MANAGEMENT - AN EDUCATION AND INTEREST

BASED APPROACH
Leigh T. Johnson, University of California

Introduction

The federal Coastal Zone Act Reauthorization Amendments of 1990

(CZARA) recognized that nonpoint source pollution (NPS, or runoff), is a significant
factor in degrading coastal water quality and that coastal resources requiring good
water quality are economically important. For example, commercial and recreational
fisheries support an industry worth $12 billion a year. These resources are
experiencing increasing pressure from human activities that create runoff; more than
half of the United States population lives in the coastal zone and this population is
growing. Recognizing the link between land use and coastal water quality, CZARA
required the U.S. Environmental Protection Agency (USEPA) and the National
Oceanic and Atmospheric Administration (NOAA) to cooperate with state water
quality and coastal zone management agencies in developing and implementing the
coastal NPS program (USEPA, 1993a,b).

In January 1993 the USEPA published final versions of the (g) Guidance
(management measures for controlling NPS mandated under CZARA Section
6217(g)) and the Program Development and Approval Guidance (instructions for
states to use in developing programs). Five major areas were identified for pollution
management:

1) Urban, construction, highways, airports/bridges and septic systems.

2) Agriculture.

3) Forestry.

4) Marinas and recreational boating.

5) Hydromodification and wetlands (USEPA, 1993 a,b).

NPS Challenges and Opportunities

The sweeping nature of the NPS program suggests that agencies'
resources may be insufficient to implement it using traditional enforcement methods.
In part this is because traditional methods frequently engender conflict, costs and
delays. For example, San Diego County agricultural producers describe public
hearings as "tellings," where their concerns are not addressed. Boatyards speak of
costs and difficulties encountered in working with agencies to develop realistic
monitoring requirements. Agencies tell of resistance experienced in communicating
with groups they regulate. Environmental groups express frustration that regulatory
programs bog down in appeals and court cases.
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Nationally, government agencies and environmental interests perceive
voluntary pollution management as ineffective (Hilgren, 1991). Such problems
develop in part because environmental policy changes often place much of the cost
on a few to provide benefits for all (Libby, 1991) and in part through lack of
communication on ways to minimize burdens imposed by compliance while
benefiting the environment. Clearly, new methods are needed to reduce conflicts
and costs and to enable water quality and coastal zone agencies with finite
resources to meet the considerable challenge of NPS management.

The coastal NPS program offers opportunities to employ new approaches.
The Program Development and Approval Guidance requires that:

1) Management measures must be economically achievable.

2) There must be opportunities for public participation in all aspects of the
program.

3) States are encouraged to provide assistance for implementing
management measures specified in the (g) Guidance.

4) States must provide assistance for implementing additional
management measures for land uses and critical coastal areas
adjacent to impaired or threatened coastal waters.

5) Assistance is to be technical and educational and include information
on how to participate in developing and implementing state programs
(USEPA, 1993a).

The (g) Guidance states that it provides specific management practices for
illustrative purposes and that EPA anticipates the broad management measures
generally will be implemented by applying one or more management practices
appropriate to the source of pollution, location and climate (USEPA, 1993b).

These elements of the coastal NPS program thus offer opportunities for
new approaches to environmental management, including greater use of public
participation and education. It also challenges environmental managers to develop
them. The following sections of this report will outline new approaches to public
participation and education and describe cases in which they are being applied
successfully to agricultural and boating components of the coastal NPS program.

The Interest Based Approach

An effective method for conflict resolution has been developed by the
Harvard Negotiation Project (Fisher and Ury, 1981) and expanded by practitioners
across the country to form the basis of modern mediation (Community Mediation
Program, 1991) in which a neutral facilitator guides parties in resolving a dispute.
Mediation has successfully resolved numerous coastal resource conflicts (Knaster,
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1985; Susskind and McCreary, 1965) and its techniques offer promise for NPS
program development.

In Getting to Yes. Roger Fisher and William Ury explain four basic
principles of interest based negotiation:

"People: Separate the people from the problem Interests: Focus on
interests, not positions
Options: Generate a variety of possibilities before deciding what to do
Criteria: Insist that the result be based on objective criteria."

Using interest based negotiation requires understanding how it differs from
the familiar positional negotiation in which each "side" states a position, or what it
wants to happen. The position is chosen to advance that side's interests, or needs.
Problems arise when one side's position threatens the other's interests. In contrast
interest based negotiation first helps disputing parties express and reach
understanding of their interests. They come to terms with emotions that are part of
every dispute, such as anger, frustration or need for acknowledgment. Then they
work to understand each other's "nuts and bolts" interests, such as costs, loss of
opportunity, reduction of pollutants and timetables. Next they propose actions that
could satisfy their interests and develop objectivecriteria for evaluating the proposed
actions. Finally, they negotiate to evaluate, revise and select actions that all agree
will resolve part or all of the dispute.

The Educational Component

NPS management is complex; each major section of the (g) Guidance
addresses a variety of parties, types of pollution and management practices. It
overlaps with other regulatory programs. Wise decision making requires
understanding the regulatory and technical contexts and the interests of the many
concerned parties. Once decisions are made, management practices must be
hammered out, needs for assistance must be assessed and educational programs
conducted. Regulatory agencies need to establish working relationshipswith groups
that can assist them in communicating, determining which management practices
are economically achievable and suited to local situations, developing the practices
and educating the public who will use them.

Agricultural and Boating Case Studies

In 1991 the United States Department of Agriculture • Extension Service
funded the author and co-worker Dr.Valerie Mellano to develop a national model for
empowering local agricultural producers, environmental interests and government
agencies to work cooperatively in evaluating, selecting and implementing measures
to reduce agricultural impacts on coastal water quality. The issue of agricultureand
coastal nonpoint source pollution in San Diego County was chosen because
economic achievability and public participation were required and project leaders'
expertise was in marine and agricultural sciences (Johnson and Mellano, 1993).
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The project leaders contacted leaders from each of these groups and local
scientists to explain the NPS program and its requirements for public participation
and economic achievability. Leaders of the three groups with a stake in the issue
were invited to cooperate in recommending ways to develop such a program. They
agreed to try it and encouraged others to participate. Scientists agreed to provide
expertise.

Good decisions depend on good information. Background information was
prepared, including a summary of the regulatory framework for the issue (Flynn and
Tierney, 1992) and results of interviews of forty-nine participants representing the
stakeholder groups and scientists(Rager eia!.. 1992). They were asked about their
knowledge, concerns, responsibilities and anticipated actions regarding agriculture,
coastal NPS and regulations. Information was provided by mail and at decision
making forums, so that all worked from a common foundation of knowledge.

Forum participants representing all three groups then suggested
alternatives for managing agricultural nonpoint source pollution in San Diego County.
Next they discussed the proposed alternatives and their possible consequences in a
deliberative fashion. The project leaders served as neutral facilitator using ground
rules that stressed respect and an equal voice for all points of view. Forum
participants selected the following priorities for action from among suggestions
presented in the initial brainstorming session:

1) Technical, educational and economic assistance are needed for
reducing agricultural NPS.

2) NPS programs should be developed on a watershed basis.

3) Liaison should be established with other NPS and stormwater
management planning groups.

4) A steering committee should take the lead in implementing
recommendations.

A steering committee representing all threestakeholder groups (agriculture,
environmental and agency) was established. It developed liaison with other
watershed and water quality management groups and the authors obtained USEPA
Near Coastal Waters Program funding to provide technical and educational
assistance on a watershed basis. Subcommittees are working with Dr. Mellano to
develop educational materials on best management practices suited to local
agricultural conditions and commodities and with the author to develop educational
materials on the ecology, economic value and impacts of nonpoint source pollution
on coastal waters.

A mail survey found participants had increased their understanding of NPS
regulations, of agricultural practices affecting NPS and of each other's concerns
about the issue. They expressed strong interest in taking advantage of a state
voluntary period to cooperate in managing agricultural NPS. Survey respondents
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and others strongly approved project methods and suggested using this type of
process to address other environmental issues.

Following a presentation by the project leaders, Farm Bureaus from three
neighboring counties formed a joint NPS management committee and began working
with local regulatory agencies. San Diego Dockmasters requested a similar project
related to NPS from marinas and recreational boating.

The USEPA Near Coastal Waters Program also funded a project to apply
these methods to nonpoint source pollution from boat hull refinishing in San Diego
Bay. Underwater hull cleaners, boatyards, marina managers, yacht clubs,
government agencies and environmental interests have been identified as
stakeholders in this issue. Group interviews are being used successfully to
streamline the process of determining stakeholder concerns and recommendations.

Although the boating NPS project is in early stages, response has been
enthusiastic. All stakeholder groups have offered to contribute information and
participate in developing best management practices. Members of the boating
community welcome it as an opportunity for "a seat at the table;" water quality and
coastal zone agencies believe participation will improve communications with the
boating community and reduce costs for developing the NPS program;
environmental interests and scientists view participation as a means for enhancing
their own outreach efforts.

Discussion and Conclusions

These projects were conceived in response to local and national concerns
about the need to reduce pollution of coastal waters and about the increasing costs
of environmental management. Project leaders believed a balanced, cooperative
approach to managing NPS would provide a longer range solution than if one group
dominated decision making. Background research and education developed mutual
understanding of proposed regulatory programs and the perspectives of groups with
a stake in the issue.

A context for success was established by:

1) Involving participants from all affected groups.

2) Emphasizing that all concerns were important in decision making.

3) Establishing a neutral, deliberative atmosphere for discussion.

4) Stressing that all could gain by workingcooperatively.

5) Helping participants find common ground through understanding facts
and the values that underlie concerns and influence decision making.
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6) Providing educational and technical assistance for implementing
participants' decisions.

Significant change occurred in attitudes and willingness of agriculture,
agencies and environmental groups to work together. Thus, a strategy of
establishing respect, trust, communication, education and cooperative effort early in
NPS management programs can produce breakthroughs in understanding and
commitment to cooperative action. Industries, as well as agencies and
environmental interests, can increase the likelihood that NPS programs will be cost
effective and benefit coastal water quality if they pursue opportunities to
communicate and cooperate early in the process.
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REGULATING COASTAL CONSTRUCTION AND RECONSTRUCTION:
RESOLUTION OF TECHNICAL AND LEGAL CONFLICTS
Christopher P. Jones, Applied Technology &Engineering, P.C.

Most coastal states presently administer some form of regulatory program
to control the siting and/or construction of coastal development, and to protect the
beach/dune system. The federal government is likely to expend its current role in the
area with adoption of erosion management legislation pending before Congress, or
through reauthorization of the NFIP in 1995. Adoption and implementation of such
regulatory programs, either or federal, require a clear understanding of technicaland
legal issues. Unfortunately, conflicts often arise between the science underlying
these programs and the politics associated with land use regulation.

Recent court cases, especially Lucas vs South Carolina Coastal Council
have been cited by many as justification for relaxing or eliminating restrictions on
coastal development, despite the fact that many that rely on Lucas do not
understand the natural processes that affect the Lucas lots and other coastal areas.
Unfortunately, such a course would undoubtedly lead to increased losses due to
erosion, flooding and storm damage. A prudent approach, then, would be to
accurately characterize coastal processes and hazards, and to incorporate this
knowledge into coastal regulatory programs and post-storm reconstruction plans.
Without a firm scientific foundation, planning and regulatory programs are more
vulnerable to challenge and to the "politic" ofcoastal land use regulation.

This paper will review the physical settingand coastal processes relevant to
Lucas, including a discussion of the impacts of hurricane Hugo and
local-state-federal actions in the vicinity following the storm. Policy and regulatory
aspects of the case will be discussed in light of this information. Pending federal
erosion management legislation will also be reviewed, and recommendations will be
made for the development and implementation of technically sound, legally
defensible regulatory programs.
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STUDIES ON SEDIMENT CUTOFF STRUCTURE FOR OCEAN OUTFALL
Takashi Kano, Tokyo University
Masayuki Ide, Tokyo University
Kiyoshi Torii, Kyoto University

Hirofumi Kawamoto, Taiyo Kogyo Corporation

Silt protector sheets have been applied successfully to manyworking cite of
underwater construction in order to prevent surrounding area from spreading of
rolled up sediment by underwater earth works. Recently, it is requested to develop
new type of silt protector sheets to deal with sediment containing runoff discharge.
This type of silt protector sheets have to have high permeability and suitable
sediment cutoff capacity. For this purpose, authors developed new type of silt
protector sheet. Authors came across damages of cultured scallop and shellfish,
and coral because of suffocation by discharged suspension load sediment fromearth
works of river basin. It is considered to construct settling just behind the outfall, but
generally it is impossible to have sufficient land for such settling pond at coastal
area. So that, some additional facilities become necessary in order to utilize limited
dimension of settlingpond effectively. Authors have carriedout hydraulic model test
for the sediment cutoff capacityof newly developed siltprotector sheet. The new silt
protector sheet is a composite sheet which consists of ordinary silt protector sheet
and high permeable silt protector sheet in half, to generate meandering flow in the
settling pond. Elongated path flow and stagnation behind the low permeable
ordinary silt protector portions of new composite silt protector sheets could be
expected to rise sediment cutoff capacity in settling pond, comparing with the case
ofno structure in the pond or high permeable silt protector sheet stretching.

Equipment for Hydraulic Model Tests

The tests were carried out in tank with a length of 200 cm. with a width of
70 cm, and with a height of 55 cm which made of vinyl chloride. Six silt protector
sheets were stretched in the tankas shown in Figure 1. Small rectangles on the slit
protector sheets are the unwoven portion of the silt protector sheets to rise
permeability of the sheets. Figure 2 is a plane figure and rectangle thick line
indicates wall ofthe tank. Thin lines in the tank indicate high permeable silt protector
sheets and portion of it composite silt protector sheets. Arrangement of the sheets
was also in Figure 2. The reason why two high permeable silt protector sheets were
stretched at the upstream end is that these sheets have a function to make flow
velocity from the point inflow uniform over cross section of the tank.

Situation should be same on actual settling pond and first and second
sheets are expected additional function to deposit rather coarse sediment. Dotted
lines in Figure 2 indicate theportion ofordinary silt protector sheets ofcomposite silt
protector sheets. The two portions ofcomposite silt protector sheets, high permeable
and ordinary, were stretched alternatively, left and right, as shown in Figure 2 in
order to generate meandering in the tank Figure 3 indicates side view of the
equipment including turbid water supply and outlet. Thin lines in the tank indicate
the positions ofthe sheets being stretched. Water depth had been kept 40 cm

155



Figure 1.Tankand stretching of silt protector sheets,
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Figure 2. Plane view oftank and stretching ofsilt protector sheets.
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Figure 3. Side view of experimental equipment

through the test. Thirty-seven liters per second of concentration adjusted turbid
water was supplied by pump at the upstream end of the tank. After flow velocity
and water level in the tank become stationary, turbiditieswere measured at the point
of inflow, out flow, and middle of every two silt protector sheets at half depth for
each point by turbidity meter. Cross sectional measurements of the turbidities in
between two silt protector sheets were done at trisectional points of the tank.
Bentonite was used for turbid water. Adjusted concentration were 500mg/l,
1,000mg/l, 1,500mg/l, 2,000mg/l, 2,500mg/l and same test without any sheets and
the test which all sheets be high permeable silt protector sheets for the comparison
to 1,500mg/l of turbid concentration.

Considerations for the Similitude Law

Similitude law of hydraulic model test is a rule to convert hydraulic
quantities which were obtained by hydraulic model test into the quantities which
were obtained by hydraulic model test into the quantities which can be expected at
the prototype. There are some kind of similitude laws depending on the
predominant forces influence to hydraulic phenomena. Such as gravity force for
Froude's law, as elasticity force for Mach's law, surface tension force for Weber's
law. These are established to agree corresponding hydraulic nondimensional
numbers such as Froude number, Reynolds number, Mach number, Weber number,
presupposing geometrical similarity between model and prototype. There are some
other similitude laws to agree coefficients included in governing equations such as
diffusion coefficient of diffusion equation, besides them. Hydraulic quantities which
supposed to be occurred to prototype would be converted the quantities which
supposed to be occurred to prototype would be converted the quantities which
obtained by hydraulic model test by means of similitude law using scale as a
parameter.

Since this hydraulic model test is the test of sediment transport and setting,
it is impossible to achieve complete geometrical similarity. Reasons are opening
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and thickness of string silt protector sheets and size of fine sediment particles, that
is, suspension sediment. These are quite difficult to make complete scale model
with rather small scale, moreover, the phase of hydraulic phenomena would be
different between model and prototype even if the complete similarity be achieved.
That is, bed load sediment in the prototype may become suspension load sediment
in the model, and Reynolds number of the flow passing through the silt protector
sheets should be changed. Then, generation of eddy at downstream of the silt
protector sheets should also be changed. So that, settling velocity of sediment be
changed. Scale of the tank, water depth in the tank, flow rate of inflow, and opening
of unwoven portions of composite silt protector sheets are set up the scale of 1/20
and applied similitude lawof Froude. So that, this model is able to be considered as
a kind of deformed similitude conversion rate is not determined precisely. Then,
emphasis is put on the tendency of turbidity reduction by passing through silt
protector sheets rather than the digit of turbidity of every measuring point.

Results of Hydraulic Model Tests

Tests were carried out three times for each turbidity concentration.
Transition of measured turbidity concentration are shown in Figures 4 to 10. Figure
4 is the figure of 500mg/l of bentonite turbidity supply for two high permeability silt
protector sheets and 5 composite type silt protector sheets. Center of the circles
indicate the measuring point of turbidity normalized by supplied concentration but
little bit deformed in order to emphasize the difference of the concentration. And
digits under the circles indicate the readings of the turbidity meter. Figures 5, 6, 7,
and 8 are for 1,000mg/l, 2,000mg/l, 2,500mg/l respectively. Vertical lines in the
figures indicate silt protector sheets and single lines or single lined portion are high
permeability silt protector sheet of opposite type of silt protector sheet. And double
lined portion in the figures indicates the portion of ordinary silt protector sheet of
opposite type of silt protector sheet.
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Figure 4. 1500mg/1 for composite silt protector sheets

158

o

353.9



o o o o o 0
386.9 384.2 382.2 374.5 370.4 364.9

o o o o o o 0 o
392.9 387.2 385.2 382.3 377.1 368.9 362.1 362.8

o o o o o o
385.6 384.7 381.6 374.3 368.1 366.8

' \

FLOU '
Figure 5. 1500mg/1 for high permeability silt protector sheets

oooooo
390.8 391.4 393.4 390.4 388.3 387.2

o OOOOOO o
398.9 391.7 392.3 391.1 39Q.8 388.3 386.8

OOOOOO
398.7 398.9 388.S 387.5 387.2 386.7

383.8

Figure 6. 150

\

FLOW '
Dmg/1 without any silt protector sheets

Flow velocitieswere measured at same pointsas turbidities were measured
but since authors had no multi-directional flowmeter, the meandering in the tank
could not be recognized by the digit of measured values. Meandering was
recognized by observation of dye injected into the flow.

Spatial turbidity concentration of high permeability silt protector sheets and
composite silt protector sheets for 1,500mg/l of supplied turbidity is given .in Figure
4. It is recognized that the turbidity concentration behind the portion of low
permeable ordinary silt protector sheets being low comparing with the portion behind
the high permeable portion of the sheets by Figure 4. This would be stagnation
behind the low permeable ordinary silt protector sheets settle much more than
behind of high permeable silt protector sheetswhere no stagnation be generated at
all. Figure 5 is the same condition as Figure 4 except all silt protector sheets. It is
understandable that turbidity concentrations of every cross section is rather smooth
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compare with the results of Figure 4. And Figure 6 is a resultof same measurement
as Figures 4 and 5 but all silt protector sheets were taken away. Figure 6 indicates
turbidity concentration of every measuring point is almost same. And Figure 7 is the
result of the same measurement as Figure 4 but supplying turbidity concentration
being2,500mg/l. The same tendency as Figure 4 also observed by Figure 7. The
use of composite silt protector sheets can generate meandering flow in the tank or
pond. And stagnation may be generated behind the portion of low permeable
ordinary silt protector sheets. This stagnation accelerate to settle sediment there.
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Figure 7. 2500mg/1 forcomposite silt protector sheets

Conclusions

By the comparison of Figures 4, 5, and 6 composite type of silt protector
sheets may be effective as a membrane structure to settle sediment in rather small
and limited dimension of settling pond. Actually, coarse sediment would be settled
in front of first, uppermost, silt protector sheet in the settling pond. But suspension
load sediment would be much more harmfulto living resources of coastal area, and
also for aquatic environments. Though further investigation and experiment should
be necessary, utility and possibility of this composite type of silt protector sheets,
especially for coastal area environments, would be considered to be shown.
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