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The framework for the Baltimore Harbor Environmental Enhancement Plan
was built through a process, the same planning process used around the
world to arrive at plans for specific geographic areas and to solve spe
cific problems. This report will show how three elements of the process
were used in the preparation of the Baltimore Harbor Environmental
Enhancement Plan and will discuss some of the lessons learned. But
first, a background review will be useful.

The Baltimore Harbor Environmental Enhancement Plan embodies a concept
that developed out of a continuing effort to smooth the dredge and fill
permit process. In 1975, the comprehensive Baltimore Harbor Plan was
adopted to guide federal dredge and fill permit decisions. In this plan,
local and state governmental agencies agreed upon where and when dredge
and fill are appropriate in the harbor and looked at all aspects of har
bor development. In 1978, the effort was expanded to the entire coastal
area of the Baltimore Region. The Baltimore Metropolitan Coastal Area
Study recommended more substantial compensation charges for filling as
well as state research and eventual development of new wetlands. More
recently, federal mitigation requirements have come into being, requir
ing substitute resources for approved fill projects when this fill is
used for purposes other than erosion control.

This effort sets the stage for an interesting situation. The state
requires monetary compensation for the taking of state wetlands or sub
merged lands while the federal government requires mitigation or substi
tute resources in order to offset the loss of aquatic habitat. All
agencies at both levels of government have valid reasons for these poli
cies and have developed appropriate criteria and processes to implement
them. However, the difference between federal and state policies often
leads to confusion and delay in projects which will lead to public
benefit. This confusion and delay must be resolved in order for the
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permit process to be facilitated. The Regional Planning Council, acting
as a neutral party, devised a three phase process which would: determine
the feasibility of resolving these conflicts, develop a plan with recom
mendations for revising the process, and implement those revisions. All
three of these phases required the cooperation of diverse agencies at all
levels throughout this process.

Three key elements were and are essential to the success of the project.
These are People, Information, and Time. The silent partner in the
equation is money. The lack of it made the previous three elements very
precious, requiring that they be used in the most efficient way possible.
The lessons learned from working with these three elements are the sub
stance of this report.

People

The most important of the three elements is people. We realized that the
people who were involved in the process held its success in their hands.
They needed a conmon goal and a desire to work together in order to reach
it. They had to see that the problem was worthy of their effort toward
a solution.

The way people were organized to accomplish this project was also very
important. The key person, a coordinator, was responsible for the com
pletion of the plan and for maintaining communications between a group
of varied individuals who work together infrequently. A research assis
tant was also an important asset to the process. This person reviewed
the approaches that other people, agencies, or states have taken toward
the problem and read, reviewed, and summarized those approaches, reports
and regulations. A second group of people were also very important in
this type of situation, because of the variety of agencies and levels of
government involved. A task force was formed to include both working
representatives of the various agencies and liaisons to existing advisory
groups. The role of the task force, besides directing the study and
development of the plan, was also to reach into the agencies and groups
that they were representing to develop support and information which was
appropriate to the task at hand. Their work spread the influence of the
planning process far beyond those who were directly involved and budgeted
to work on the plan. The third group of people included those in posi
tions of power who were above the representatives on the task force and
who were ultimately responsible for whether or not the plan could be
implemented. These people were regularly updated by the task force
representatives. It was the responsibility of the task force represen
tative to determine who in their administration should know about the

planning process underway and what amount of information they needed.
The benefits of the plan had to be clear to them, and any opposing views
they might have regarding the plan or the planning process were solicited
in order that they might be addressed during that process.

Information

The second element is information. People were involved in the process
in order to exchange information, using that information to make deci
sions to develop the plan. Without information, this plan could not
have been completed. However, inappropriate information can create more
problems than it solves. The information we developed was specific to
the task. Large quantities were condensed and summarized as much as pos
sible and often prepared in the form of tables of lists which gave people
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a chance to compare information from different sources. If more detail
was desired, specific people within the process were able to exchange
bulkier materials.

The mechanism we used to prepare the plan was to begin the draft immedi
ately by developing a background paper which became a focus for discus
sion. This draft and drafts of succeeding plan sections were reviewed
and revised by the task force as they met from time to time. Where pos
sible, at least two weeks were allowed between the time material was
received for a meeting and the meeting itself. This allowed time for the
task force representative to communicate with the administrator of his
agency and to check ideas with other members of the task force.

Time

Time is the important third element. It took time for the word to get
around that such a plan was even contemplated. We discovered it was
important to advertise what we intended to do and get views pro and con
with regard to the plan before we undertook it. This gave us a reading
that the idea was a good one. We were able to get initial funding and
support for the plan at this point. We found it important to allow time
for this step because the interest generated molded the scope of work for
the study and allowed people to feel that they had an impact even before
the study had begun.

The second period of time was the year-long look at the feasibility of
the project. Its needs and significance were analyzed before any signi
ficant amount of time or money was invested in the project. Throughout
the process, the time we worked with the task force and allowed the task
force to work with others in their agencies and each other was found to
be the most important time spent in the study process.

Conclusion

In order for the investment in these three elements to result in a work
able plan, task force participants had to be requested and expected to
contribute to the study on a regular basis. This maintained their inter
est and the momentum of the planning process. Also, we took the time to
fill in those with whom we did not meet on a regular basis, people from
other states or agencies that were not directly involved with the study
but whose support eventually contributed to the momentum of the planning
process. Task force members mentioned the ideas embodied in the plan and
communicated informally with the coordinator and other members of the
task force. This way we were aware both of internal dynamics and of other
information which was not communicated during the meetings.

Finally, by far the most important overriding theme in any planning pro
cess must be flexibility. Common occurrences included: adding or sub
stituting people in the process, coping with new information and updating
new people, and lengthening or shortening timeframes to suit the needs
of the people involved and the available information. The skill with
which change or the unexpected was accommodated many times determined
the outcome.
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TOPOCRAPHIC/BATHYMETRIC MAPPING
IN COASTAL AREAS, BAYS, AND ESTUARIES

Lee B. Spencer

U. S. Geological Survey
720 National Center

Reston, VA 22092

Abstract

The decade of the seventies saw the growth and development of maps
that would provide a continuum between map information on the land
and map information on bottom characteristics of estuaries, bays,
and oceans. These maps are jointly developed by the United States
Geological Survey (USGS) and the National Ocean Survey (NOS) and
combine In a single product, Information which shows the effects of
man and nature on the land and on the ocean. Topographic/bathymetrlc
maps show: 1) oceanographlc parameters, nautical features, aids and
dangers to navigation, and general characteristics of submerged
land, seaward of the shoreline; and 2) terrain, hydrographic features,
transportation routes, culture, and vegetation landward of the
shoreline. These maps provide valuable Information to those
concerned with energy development, environmental Impact statements,
engineering decisions, and identification of potential marine
resources.

Topo/bathy mapping, as we call it, is becoming an important asset
for studies involving coastal areas, bays, and estuaries. The
Bureau of Land Management Is using topo/bathy maps to manage coastal
area oil and gas leasing programs. USGS is directly applying
topo/bathy maps to model studies of the Potomac Estuary. The States
of Maryland and Virginia are using bathymetrlc and topo/bathy maps
in their studies of the Chesapeake Bay.
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Introduction

Portraying water information on topographic maps or land Information
on bathymetrlc maps prior to the decade of the seventies was unheard
of. Basically, the attitude was that mapping ceased at lands end.
With topographic maps the concern was with the land and the water
area was left as a vast expanse of blue tint. With bathymetrlc
maps the concern was with the water and the land was left as a vast
expanse of tan tint. It was not until the early 1970's that the
concept of topographic/bathymetrlc mapping received special attention
from Federal and State Governments within the Nation's coastal

areas. Their new awareness of the importance of mapping both the
land and the water within coastal areas prompted managers and
planners to conduct conferences and workshops designed to define the
need for coastal maps, to determine mapping capabilities existing
within Federal and State Governments and to adopt a basic set of
coastal mapping products.

Subsequently, In 1972 a U.S. Geological Survey (USGS)/Natlonal
Oceanic and Atmospheric Administration (NOAA) Committee on Mapping,
Charting, and Geodesy reported on the feasibility of Integrating
topographic and bathymetrlc information, which previously had been
shown separately by the two agencies, into a single format and
edition. This committee concluded that the production of an inte
grated map series to meet the needs for coastal area map users was
both desirable and appropriate.

As a result of the Committee's work, USCS and the National Ocean
Survey (NOS) established in 1973 a joint effort to produce the
first prototype topo/bathy map product. This first map was the
Beaufort, North Carolina, l:2SO,000-scale quadrangle. In order to
evaluate topo/bathy maps at larger scales, a second prototype
product was produced. This map, the Ft. Pierce, Florida, 1:24,000-
scale quadrangle, combined not only USGS topography and NOS bathymetry,
but also introduced the orthophotographlc image base to coastal area
maps. With the publication of these maps, the combined objectives
of USGS and NOAA, namely to determine the amount of effort needed to
combine each agency's data, to develop production procedures, and to
elicit user opinion on the final combined product, had been achieved.

Joint USCS/NOS Topo/Bathy Program

In 1975, USGS and NOS signed an agreement to produce topo/bathy maps
and the present joint program began. During that same year, USGS
and NOS launched the program with a cooperative effort with the
State of Georgia to produce topo/bathy maps of the State's entire
coastline. Since then the Joint program has grown to include more
than 450 maps In the Alaska, Pacific, Gulf, Atlantic, and Great
Lakes coastal areas. Moreover, with current requests in these areas
for more than 1,200 maps, we expect the program to grow at an even
greater rate.
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The l:24,000-scale topo/bathy map contains the most detail and
covers an area of approximately 155 square kilometers. The
1:100,000-scale topo/bathy map, covering 4,700 square kilometers,
contains less detail than the l:24,000-scale map, but provides a
good base for enhanced regional studies. The 1:250,000-scale map
contains the least detail, but provides synoptic coverage approximating
19,400 square kilometers.

Status

Not only has the range of map scales expanded, but the number of
maps In production has grown since 1975 to the point where 368 maps
are In work and 69 maps are now published. The following shows the
production status of standard topo/bathy products:

Topo/Bathy Mapping Status

Scale

1:24,000

1:100,000

1:250,000

TOTAL 388 69

Maps In Work Maps Published

151 38

112 3

125 28

Topo/Bathy Map Applications

With topo/bathy maps, users are learning more about the underwater
characteristics of coastal areas, bays, and estuaries. These maps
are being used by Federal and State agencies for a wide range of
uses from coastal planning to oil and gas development to special
studies within estuaries and bays.

In coastal areas, these maps provide information used in planning
for sport and commercial fishing, recreational areas, effective land
use, conservation projects, and projects Involving waste disposal
and water pollution control. The Bureau of Land Management (BLM) is
actively using both 1:100,000- and 1:250,000-scale topo/bathy maps
as well as all bathymetrlc maps (no land areas) to manage Federal
Outer Continental Shelf (OCS) oil and gas leasing programs. In
fact, as a result of the BLM's leasing activities, topo/bathy maps
(except 1:24,000-scale maps) now include the BLM Official Protraction
Diagram (OPD). With the OPD grid, both the OCS limits and the
individual lease block tracts are delineated. The OCS limits

are shown with heavy red lines while the individual tracts are shown
by thin red lines. With this combination of the topo/bathy map and
the BLM OPD, BLM can locate steep slopes where slumping or other
phenomena related to the shape of the sea bottom are of concern to
oil and gas exploration and development. In addition, BLM can
locate areas of high and low relief, and Identify potential geologic
hazards such as mud lumps, gas seeps, and faulting.
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State Governments are also Interested in topo/bathy maps that can
support detailed Investigations within their coastal areas. The
growing list of States with such Interests includes California,
Florida, Maryland, Oregon, Virginia, Washington, and Wisconsin. The
Initial State effort, which kicked off the topo/bathy program, began
in 1975 as a cooperative project between USGS, NOS, and the State of
Georgia. This effort involved production of 36 maps at the various
scales of 1:24,000. 1:100,000, and 1:250,000 covering the State's
entire coastline. Georgia needed these maps to support State
coastal development projects, land- and marine-use evaluations,
wetlands delineations, and environmental assessment programs.

Both Federal and State agencies have expressed needs for topo/bathy
map products as a common base on which to overlay other categories
of Information which include:

o Bay and estuarine studies
o Oceanography
o Ceology
o Soils

o 100-year flood plain
o Population
o Climatic studies

o Land and marine use

o Resources

o Wetlands

o Historical and archeololgcal sites
o Sanctuaries and refuges
o Recreational facilities
o Pollution

Of particular interest to both Federal and State Governments are
special studies involving bays and estuaries. For example, USGS and
the States of Maryland and Virginia are conducting such studies of
the Chesapeake Bay and the Potomac Estuary. Bays and estuaries are
in a continual state of change and not well understood. With the
application of topo/bathy maps to the varied special studies, our
understanding of these delicate resources Is expected to be greatly
Improved.

The topo/bathy program for the combined Chesapeake Bay and Potomac
Estuary includes current production of maps at the program's standard
scales and covers the entire combined area. At the 1:24,000-scale
coverage includes 66 maps over the complete Potomac Estuary as well
as a good portion of the Chesapeake Bay extending from Point Lookout
south to New Point Comfort. At the 1:100,000-scale coverage Includes
the southern half of the Chesapeake Bay while coverage at the
1:250,000-scale includes the entire combined area of the Chesapeake
Bay and the Potomac Estuary.

Applying topo/bathy mapping to studies in the Chesapeake Bay will
help Maryland and Virginia to develop accurate bay-wide information
on patterns and rates of sedimentation and pollution sources on both
a point and non-point basis; potential sites for disposal of dredging
and spoil materials; oyster propogatlon; survival of marinas, and
geologic resources and hazards.
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As In the Chesapeake Bay, studies in the Potomac Estuary rely on
topo/bathy map data in order to understand sediment deposition and
its effects on water quality, and effects of pollution on the
ecology of the estuary. In assessing both the Chesapeake Bay and
the Potomac Estuary, modeling is an important tool for quantifying
sedimentation and flow. For the Potomac Estuary three such models
have been established: (1) a one-dimensional model; (2) a two-dimen
sional model; and (3) a branch network model. In each of these
models, knowledge of the estuary's bottom characteristics Is essential
to accurate model simulations. Bottom characteristics in terms of
bathymetrlc contours provide an understanding of how and why the
models assume their particular flow magnitudes and directions.

It is the topo/bathy map that provides valuable information common
to these model studies, such information as:

o Defining the principal flow part of the bay or estuary.

o Identifying the extent, shape, and cross sectional areas of
the bay or estuary.

o Providing a base datum for bottom profiling need to determine
dredging material types.

o Providing for the only source for which the best fit or
best geometric adjustment can be made of the model to the
bay or estuary.

Conclusion

The Nation's coastal zone now has a program that: recognizes both
land and water areas as a continuum; provides a range of map scales
to accommodate varying studies and applications; and serves as a
bench mark for the determination of the long-term effects of man and
nature on coastal areas, bays, and estuaries.
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COMMUNICATING SHORE PROTECTION INFORMATION

John G. Housley, P.E.

Office, Chief of Engineers
U.S. Army Corps of Engineers

Washington, D.C. 20314

Sandy Dechert

Gene Gllroy

Rogers, Golden & Halpern
1427 Vine Street

Philadelphia, PA 19102

Abstract

With 70% of thenation's shoreline (excluding Alaska) in private ownership, and one-
quarter of this land undergoing significant erosion, communicating coastal informa
tion to landowners was declared a national priority in the 1974 Water Resources
Development Act. This law mandated the U.S. Army Corps of Engineers to
conduct the Shoreline Erosion Control Demonstration Program. The purpose of the
program was to "develop, demonstrate, and disseminate" to the public low-cost
methods for reducing shoreline erosion losseson sheltered and inland waters.

The Corps chose several routes for communicating the results of its program. The
first step was to introduce the subject by publishing and widely distributing a short
illustrated overview. This brief color brochure described the erosion problem,
summarized basic shoreline processes, and presented sketches of the ways private
property owners can deal with changing shorelines: take noaction; relocate or sell;
or use one or more of a variety of techniques such as vegetation, beach fill,
perched beaches, groins, revetments, breakwaters, or bulkheads.

The brochure steered its readers to three detailed "self-help" guides prepared under
the program. These handbooks were earmarked for coastal property owners, local
government officials, and engineers and contractors engaged in shoreline erosion
control work. In addition, the Corps held regional workshops in Philadelphia, New
Orleans, Chicago, Seattle, and San Francisco; discussed the program's results at
coastal conferences; made the 800-page detailed engineering study available
through university and government officesand libraries; and produced a 50-minute
audiovisual presentation that canbe viewed at or borrowed from all coastal Corps
district and division offices.

Background

The shore is the scene of dramatic—sometimes destructive—interactions between
the dynamic natural forces of water and land. The Corps of Engineers' 1971
National Shoreline Study found that 20,000 of our 81,000 miles of coastline are
undergoing significant erosion. Except for Alaska, with its large federal land
holdings, 70% of the United States shoreline is privately owned. The deterioration
of one quarter of this property spells the loss of homes, agricultural and
commercial property, recreation areas, and invaluable natural resources, as well as
financial hardship.
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One way in which Congress responded to the shoreline problem was to enact
Section 5ft of the Water Resources Development Act of 197ft. Rather than creating
an expensive coastal construction program, this law authorized the Army Corps of
Engineers to develop, test, and inform the public about methods for controlling
shoreline erosion. Four criteria were specified for the program:

o techniques should be low cost;
o they should apply only to areas sheltered from large ocean waves;
o they should be tested throughout the country; and
o demonstration sites should represent varied climate and shoreform.

$8 million was authorized, and almost $7 million appropriated, for the program.
The funds were allocated among major program elements as shown in Figure 1.

Figure 1. Allocation of funds for Shoreline Erosion Control Demonstration
Program activities
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Planning
and Design

25 /.
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25* 25 x

Monitoring Dissemination

To advise the Chief of Engineers throughout the program, Congress required the
Corps to establish a 15-member Shoreline Erosion Advisory Panel (SEAP). The
panel was composed of individuals knowledgeable about various aspects of shoreline
erosion and accretion, including engineering, water resource planning, hydrology,
economics, geology, geography, agronomy, and zoology. None were federal
employees; they came from universities, state and local agencies, and private
organizations throughout the United States. SEAP was charged with six responsi
bilities:

o advise the Chief of Engineers;
o recommend site selection criteria;
o recommend institutional agreements;
o review program progress;
o recommend information dissemination methods; and
o perform other functions designated by the Chief.

The panel's first task was to consult with the Chief of Engineers on techniques to
be demonstrated and locations for the tests. The legislation specified criteria for
siting. It required the Corps to use two sites each on the Atlantic, Gulf of Mexico,
Pacific, Great Lakes, and Alaska coasts, as well as six sites on Delaware Bay that
were undergoing serious erosion. At three of the bay sites, erosion control had
already been undertaken in earlier programs. By November 1976, the Corps had
selected 16 locations for demonstration projects, some on federal land, and others
cooperatively undertaken with local sponsors, who paid at least 25% of the
construction costs, as specified in the Act. To provide more comprehensive
results, SEAP recommended monitoring at 20 additional sites where erosion control
projects were already in progress. These locations supplemented demonstration
project data with other combinations of she-reform, climate, and techniques.

Following the guidelines established in Washington, personnel at each Corps district
office developed functional designs for demonstration projects at the sites in their
area. After the panel reviewed the designs and the Chief of Engineers' Office
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approved them, Corps district staff supervised installation of the devices. Because
vegetation can be an effective and inexpensive way of controlling erosion, the Act
specified that the Department of Agriculture should help the Corps carry out this
part of the program. Numerous regional and state specialists of the Soil
Conservation Service assisted the Corps in planting and fertilization.

In all, 72 devices, some of them simultaneously testing several construction
materials or plant species, were installed at the 36 sites. The program then
entered its critical monitoring phase. With guidance from the national experts,
local Corps and Soil Conservation Service personnel supervised data collection,
topographic and bathymetric surveys, and on-site evaluation of how the devices
performed. These observations were documented in both written reports and
ground-level and aerial photographs.

The success of the project depended on the natural stresses of wind, waves, and
currents to demonstrate how low-cost shore protection methods worked and how
long they would be effective. At some locations, the Chief of Engineers and the
advisory panel felt that more monitoring time was needed to allow complete
evaluation of the performance, functional life, and maintenance needs of the
devices. Bills were introduced in Congress in 1978 and 1980, but not enacted, to
lengthen the monitoring period. The program was completed within five years, as
originally authorized, and the Corps was able to provide graphic, and sometimes
dramatic, examples of natural stresses and maintenance requirements by adopting
a "no repair" policy. This policy allowed the devices to age more rapidly in the
coastal environment than they would have if they had been prudently maintained.

Initial Documentation of Program Results

The Corps began evaluating results during the monitoring period, which ended on
September 30, 1980. All damaged devices were then stabilized, and control of the
demonstration sites was returned to the original owners.

As the evaluation phase continued, the Corps and Moffatt & Nichol, its engineering
consultants, analyzed the structural and functional performance of each device,
the installation and maintenance costs, and other criteria that would help property
owners make informed decisions regarding their shoreline problems. The history
and findings of the program were published in December 1981 in a comprehensive
engineering report. The Corps distributed the report to university libraries, Sea
Grant information centers, Federal depository libraries, and local, state, and
regional government offices concerned with coastal protection.

Dissemination to the Public

The publication of the engineering report did not signal the end of the Section 5ft
program. Quite the contrary-the final thrust of the Act was aimed at dissemina
ting the results to property owners in need of technical advice on how to solve
their shoreline problems.

An introductory brochure

For many, the first contact with the results of the program was the short
introductory brochure distributed by Corps offices in coastal regions. This
publication gives readers a basic explanation of the natural forces that cause
erosion and accretion. It startsproperty owners thinking about how to preserve the
shorefront, both in termsof desired usesand the basic configuration of the land.

Using photographs and simplified diagrams as well as text, thebrochure presents an
overview of the different types of devices that can be used to control erosion.
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Some of the methods, like vegetation and beach fills, work by augmenting existing
natural protection. Others, such as perched beaches, use structures to reduce
coastal damages. The brochure briefly discusses generic shore protection designs
and materials that can be used to build low cost devices. It also warns readers
about common causes of structural failure in the coastal environment, and presents
ways of combining several devices for better protection.

The brochure gives readers a quick picture of the results of the shoreline program.
By sending in the preaddressed postcard attached to the cover, thousands of
property owners, coastal engineers and contractors, and local government officials
have obtained detailed guidebooks to help them confront and solve erosion
problems.

Three detailed guidebooks

Rather than simply produce a step-by-step "how to" for construction, the three
guidebooks walk their readers through the thought process involved in effective
land use planning—that is, what actions should or could be taken to preserve the
land for the uses desired.

Finding the best solution to shoreline erosion begins with identifying the problem.
This involvesdetermininghow the shorefront is to be used; identifying the physical
characteristics of the site; and pinning down financial, legal, and time constraints.
There are a number of important questions property owners must face before
committing any resources to shore protection.

The first of these concerns use. What is the shorefront currently used for? Is it
valued for boating, for views of the water, for beachcombing, fishing, or swim
ming? Is the adjacent land important for housing, agriculture, commerce, or other
reasons? How long does the current owner expect to stay, and what uses may be
desired later? If the erosion problem is acute, can threatened structures be moved
to another location? Is sale of the property a viable option?

Second,what are the important physical attributes of the site? These may greatly
affect the choice of erosion control techniques. What are the property size and
shoreline geometry, the shoreform type, the materials that compose the shore and
the offshore bottom, the longshore transport rate, the historical patterns of erosion
and accretion? The interactions between use, site characteristics, and techniques
for solving shoreline problems are shown in Figure 2.

Characteristics of the water body are also important. These include tide or lake
levels; wave heights; and information on local currents and seasonal and climatic
conditions.

If the property fronts on navigable water, the landowner should be prepared to
obtain Corps, state, and local permits for construction, and also consider possible
interactions with vessel traffic. If filling or dredging is necessary, permits are also
required, and the property owner should investigate nearby locations for the
disposal of dredged material.

Other questions about local conditions are whether heavy equipment necessary for
construction or maintenance would have adequate access to the site; whether the
structure would be vulnerable to vandalism or theft; and how the device could
affect neighboring properties—for example, by increasing erosion downdrift.

Finally, the property owner should consider available resources and timing. How
much work will be involved? When is a decision really needed? How great a
financial and time commitment can be made? Could the community or neighbor-
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Figure 2. Low-cost shore protection alternatives
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hood unite to solve the shoreline problem? What kinds of permits must be applied
for, and are they likely to be granted?

Property owners' guide. The property owners' guide gives readers tools for
considering the interaction of coastal land uses, shoreform, and resources and
timing. It points out that people with shoreline problems have three basic options:
take no action and let natural forces continue unchanged; relocate endangered
structures elsewhere on the property, or sell the land; or pursue positive measures
to resolve the situation.

Considering the first option, the guide shows that the property owner may find
doing nothing to be more sensible than moving or installing devices, especially if
expensive structures are not threatened. Cost, uses of the land, and duration of
the shoreline problem weigh heavily in this decision. Even if no action at first
seems untenable to the property owner, closely estimating what would happen if no
steps were taken, and the shoreline problem continued unchecked, can help by
allowing realistic economic comparisons among the alternatives.

Although relocation or saleof the property seems almost as drastic as no action, it
sometimes proves true that one owner's nightmare is ideal for another whose
interests and resources are different. Relocating structures, either set back on the
same site or on a new property, can be the wisest course of action, particularly if
the shoreline probleminvolves a slow, steady pattern that seems likely to continue.

The property owner's third option is to take positive steps to control shoreline
erosion or accretion. The techniques explained in this guidebook are basically
amplifications of those presented in the brochure: supplement natural vegetation,
alter the existing shoreform, and build structures to intercept littoral drift,
dissipate wave energy, directly armor the shore, or retain bluffs against sliding.

As well as showing property owners how to install and maintain shore protection
devices, the guide presents an example of a design problem and several case
histories. Directories of Corps districts, state Coastal Zone Management offices,
and manufacturers of devices and specialty construction materials are also
provided. Finally, the guidebook makes property owners aware that when complex
structures must be fabricated, employing shore protection consultants can save
considerable time and expense. One caution: Like any other professionals,
structural engineersand contractors involved in shoreline work often specialize: a
firm experienced in customized breakwater protection, for example, may know
little about perched beaches, and nothing about vegetation.

Engineers and contractors' guide. For coastal engineers and builders, the Corps
published a second guide that covers the finer points of design, construction, and
planting. As well as discussing the basic need for adequate strength, anchoring,
flexibility, and height in shoreline structures, the engineers and contractors' guide
shows how to use available information on site characteristics and natural
processes to calculate design water levels and wave heights, and then apply them
to plans for specific devices.

The guide also goes into engineering considerations peculiar to structures built at
the land/water interface. Devices must be protected at their toe and flanks to
prevent erosion from unraveling them. Lack of adequate filters to relieve water
pressure leads to more failures of coastal structures than any other cause. To help
engineers and contractors calculate these design requirements, the guide presents
tables, formulas, and step-by-step methodologies.
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Construction materials and vegetation types are discussed at great length in the
engineers and contractors' guide. The emphasis here is placed on cost, durability,
ease of use, and availability of materials near the site.

Local government officials' guide. The third guide published by the Corps looks as
owner-installed shore protection from the point of view of local government
officials, who have planning and regulatory responsibilities in the communities
experiencing erosion damage. Legislation and permit requirements form the focus
of this report. It summarizes the shore protection methods developed during the
program and goes on to discuss the Corps, state, and local permitting processes and
the rationale for evaluating permit applications.

Workshops and audiovisual program.

The Corps initiated public dissemination of the guidebooks at a series of workshops
in Philadelphia, New Orleans, Chicago, Seattle, and San Francisco early in 1982.
Members of the general public, state and local officials, engineers and contractors,
and Corps district office personnel attended the two-day sessions. Each workshop
included a 50-minute audiovisual overview of the property owner's dilemma and the
role of the Corps in shore protection, a series of illustrated talks, and distribution
of the brochures and guidebooks. The audiovisual program has been made available
for viewing or loan at all coastal Corps district offices.
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REDUCING THE COSTS OF COASTAL POLLUTION

Daniel S. Greenbaum

Resources for Cape Ann
Massachusetts Audubon Society

159 Main Street
Gloucester, Massachusetts 01930

In 1979, the Massachusetts Audubon Society (an independent State Audubon
Society with over 29,000 members) established a local environmental pro
gram on the North Shore of Massachusetts. The program, entitled
Resources for Cape Ann, is based in Gloucester, Massachusetts, which 1s
the highest volume fishing port in New England and a center, along with
Essex and Ipswich, of the Massachusetts soft-shell clam Industry. In
establishing the program, Massachusetts Audubon sought to apply research,
technical assistance and education activities to the protection and im
provement of coastal water quality.

The staff of Resources for Cape Ann includes a regional planner, a marine
biologist, and temporary staff as funding permits. Program staff have
carried on a range of activities, including environmental education (e.g.
the publication of The Wilds of Cape Ann, a guide to natural areas),
public education on environmental issues (e.g. an annual Swim for a Clean
Harbor), research (on shellfish flat management, salt marsh mosquito con
trol and coastal water pollution), and technical assistance to local
coimunitles (e.g. on coastal open space planning and dune restoration).

In the early stages of the program, the staff determined that one of the
major environmental concerns facing Cape Ann was the problem of coastal
water pollution. Homes built since the turn of the century have been con
structed on sites without adequate soils for septic systems or septic
systems have not been adequately maintained. As a result, sewage from
pipes and failing septic systems is discharged directly into the salt
marsh and onto the clam flats. This has raised bacterial levels, rend
ered soft-shell clams (Mya arenaria) unfit for human consumption, and
cost the area's shellfish-industry hundreds of thousands of dollars each
year in lost revenue.

To spur public action to correct this problem, Resources for Cape Ann
designed a five-part community program, mixing research and public
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education to secure septic system repairs, sewer construction and clam
flat reopening.

Step I: Understanding the Problem

The sources of coastal water pollution on Cape Ann were not new. Along
the Annisquam River in Gloucester, for example (Figure I), some clam
flats had been closed to harvesting since 1941, when the State of Massa
chusetts first tested them and found them grossly contaminated (i.e.
greater than 700 coliform bacteria per milliliter 1n the water column).
Despite growing federal and state pressure over the last 15 years to
clean up the pollution sources, more flats have been closed, until to
day nearly 502 of the productive acreage is either grossly contaminated
or moderately contaminated (the latter is the designation for waters
with coliform counts of between 70 and 700 bacteria per millillter-clams
harvested from these areas must be purified before sale). Statewide,
over 40% of the shellfish flats are either grossly or moderately contam
inated.

These closures have meant increased hardship for the clamming industry,
fewer full-time clammers, and less incentive for the part-time claimers
to conserve the resource left in open areas. As economic conditions
elsewhere have deteriorated, clammers have harvested illegally in
polluted areas, resulting in a recent survey by the Massachusetts Depart
ment of Public Health which found that 402 of the clams reaching restau
rants were contaminated.

Resources for Cape Ann found, after reviewing the history of the problem,
that what had been missing in all of the state and federal efforts to
clean up these coastal waters had been a continuing local voice articu
lating the economic and ecological arguments for pollution abatement.
Without that local pressure, efforts to clean up the resource had been
derailed or delayed at every step.

Step II: Building Credibility

As a branch of a statewide organization coming into a local community.
Resources for Cape Ann had to carefully build Its local credibility 1f it
was to be an effective voice for pollution abatement. Program staff
built credibility in several ways.

First, the staff's presence in the community over time enabled local
people to meet them and gave the staff the opportunity to offer advice on
non-controversial questions. Our marine biologist, for example, was out
on the clam flats performing research almost daily, and his constant pre
sence and helpful response to clammers' questions enabled him to over
come open hostility toward scientists among shell fishermen.

Second, program staff helped the community on non-controversial projects
which Illustrated environmental lessons. For example, the staff design
ed and coordinated a dune restoration project for Gloucester beaches,
working with City officials, the tourist and retail industries, teachers
and students. Sometimes these projects had unexpected side benefits:
City Councillors who got to know project staff by participating in plant
ing dune seedlings were later to become important allies in getting
public action on pollution abatement.
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Step 111; Building on Information Base

Collecting information on coastal problems is often the first step taken
by coastal planners, but Resources for Cape Ann staff found it essential
to build understanding and credibility first - before proceeding with data
gathering and research.

Using volunteers from a local Young Adult Conservation Corps project.
Resources for Cape Ann surveyed contaminated shellfish flats to identify
the abundance and age distribution of soft shell clams. An intern with
regional economic analysis skills then investigated the economic struc
ture of the shellfish harvesting, processing and retailing industry, and
estimated the value of the resource which could be harvested if the flats
were reopened.

Program staff were then able to synthesize the economic and biological
data, as well as data from state sanitary surveys, to counter the primary
argument for not cleaning up coastal waters - that it will cost too much.
On the Annisquam River, our conservative estimate showed that the clam
mers' increased income alone (not including multiplier effects) would
exceed the cost of septic system repairs by over $100,000 per year
(Table I).

Table I

Annual Costs and Benefits of Pollution Abatement
Annisquam River

Gloucester, Massachusetts

Annualized Cost of
Septic System Repairs $196,000

Annual Increase in

Direct Revenue to Clammers
if Flats are Re-opened $305,000

Source: Ross (1982)

Step IV: Marketing Coastal Information

The technical Information produced by Resources for Cape Ann staff were
packaged into understandable executive summaries and press releases were
drafted to translate the reports into timely "news" for maximum media
coverage. The result was front page coverage of the economic impact of
pollution, and pressure on the local Board of Health to begin agressively
notifying homeowners and getting repairs done.

Timing of the release of this information was particularly important.
For example, the front page headlines followed by two or three weeks the
appointment of a new director for the Board of Health, so that he was
greeted quickly with an issue that he would have to address and was in
formed of the importance of the problem.

Resources for Cape Ann also markets Its Information to groups other than
city officials and those of the environmental community who already
supported our efforts. Shoppers hunting for bargains at the annual side
walk bazzar were puzzled, but better informed, after seeing displays on
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Main Street of polluted water and contaminated clams. A new set of book
lets and workshops on the problem will attempt to reach out to homeowners
in the area to give them technical information on pollution abatement al
ternatives. In addition, area mortgage lenders will be notified to inform
them of the problems with these homes and to encourage them to build
septic system repair costs into mortgage loans they make in the area.

Step V: Follow-Up

The most important component of Resources for Cape Ann's approach to dis
seminating coastal information is the ability to follow-up on our
research and public education with the officials who must take action to
abate pollution. Historically, progress towards pollution abatement has
often been sidetracked or postponed when boards or commissions lose
interest in the issue or when other concerns distract them from coastal
water pollution. However, Resources for Cape Ann staff have been able
to attend the continuing meetings of the commissions and to rally public
support when necessary to ensure that progress toward abatement continues.

As a result, homeowners are being notified of violations, dye tests are
being taken to ascertain violations, and septic systems are being repair
ed. Also, a sewer planning study delayed for 15 years is now getting
started and the state is taking a more active voice in pursuing local
abatement action.

Conclusion

In summary, Resources for Cape Ann has found that in order for our techni
cal information to be effective, it has to be:

• of high technical quality (i.e. research which is publishable)

• disseminated in understandable form

• timely - an eighteen-month study which reports twelve months
after a decision has been made is of little use

• backed with personal contact and follow-up to ensure that the
information is read, understood, and acted upon.

The result of the Resources for Cape Ann approach is that after 40 years
of clam flat closures, some flats are beginning to be reopened. In one
instance, the pressure from shellfishermen and the data from Resources
for Cape Ann on the foregone economic benefits encouraged a local
school committee to spend the money to repair the school septic system
which was causing the flat closure.

In designing this approach to disseminating technical information on
coastal issues, Resources for Cape Ann has been guided by one basic rule.
Program staff liken their undertaking to a business which must always
keep its books in balance. A community organization like Resources for
Cape Ann builds "credit" through community service, assistance to local
officials, and public education programs. It "spends" that credit when
it takes an unpopular stand on an issue of environmental quality, or
questions a public or private action. To be successful, Resources for
Cape Ann cannot overspend its credit, for It would then undermine its
long term effect. Though there is no objective formula for measuring
credit accumulated and spent, program staff have sought to keep the pro
gram's activities, image and outlook in just such a balance.
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