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Introduction

An understanding of the spatial distribution and dynamics of the estuarine and
nearshore communities is critical to marine resource management in the in the
Pacific Northwest. For example, the Estuary Plan Book (Cortright et al. 1987) is
currently used by state agencies in Oregon to support management decisions,
including those relating to coastal development and subsequent mitigation, and
by others (Fuss 1999; Garono and Brophy in prep.) to prioritize restoration
actions.  The Estuary Plan Book classifies Oregon estuaries into management
areas based on biological and physical characteristics.  Types of very general
‘habitat’ types described in the Estuary Plan Book include salt marshes,
tideflats, and seagrass and algae beds.   Justification for using habitat types as
management units is predicated on the assumption that “the distribution of fishes
and other mobile species is dependent at least in part on the availability of
feeding and spawning areas and protective cover along the estuary bottom”
(Cortright et al. 1987). However, although estuarine habitat types are commonly
used as management units for the protection and restoration of estuarine
biological communities, empirical evidence relating habitat features
(“attributes;” Simenstad et al. 1991) and landscape structure or position to the
support of estuarine organisms, especially mobile species (e.g., salmonids), and
habitat types recognized by managers are often lacking (Simenstad et al. in press
b).  Small, discrete features, such as large woody debris (LWD) and small or
narrow habitats that are disproportionally important to fish and wildlife are
typically lost in these coarse scale habitat approaches to mapping and managing
estuaries.  In the case of estuarine restoration, what little evidence exists
suggests that restored estuarine habitats that appear to be similar are not
necessarily utilized to the same degree by estuarine organisms, as are more
natural habitats (Simenstad and Cordell in press).  Finally, habitat availability,
i.e., acreage, is used as an indictor of estuarine health or to judge the success of
estuarine restoration efforts (see Good in prep.).  However, the number of acres
alone may not be enough because other factors, such as presence/abundance of
exotic plant species within a biological community, the degree of fragmentation
and spatial relationships (i.e., connectivity, interspersion with other habitat
types, size, position relative to saltwater), may ultimately influence the
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distribution and abundance of estuarine organisms and overall estuarine integrity
and function.

Although many important fisheries and other ecological functions of estuarine
and coastal ecosystems are determined by landscape structure and processes,
obtaining meaningful management information at both high spatial resolution
and broad scales has, until recently, been problematic.  Remotely sensed data are
extremely useful for developing visual representations (maps) that can be used
for planning, monitoring, and restoring of estuarine and near shore ecosystems.
Data collected with airborne or space-borne sensors offer a “bird’s eye”
perspective that can highlight the spatial relationship between estuarine features
and permit accurate measurement of their extent.  In addition, new types of
sensors permit detection (and subsequent analysis) of reflected radiation from
estuarine features at wavelengths normally undetectable to the human eye
(Congalton and Green 1999).  Challenges to using remotely sensed data include
the accurate identification of and discrimination between estuarine features such
as plant communities and substrate types (i.e., habitat types) in way that is
spatially accurate.

Estuarine mapping projects can be hampered by three problems: the ability to
detect small (< 10m2) features, spatial accuracy, and the ability to discriminate
among vegetation and substrate types.  Until recently, coarse satellite imagery,
such as Landsat-MSS (80-m), Landsat-TM (30-m) or SPOT (10 to15-m), or
aerial photography were the only choices available to the coastal management
community.  In a recent review, Cracknell (1999) attributes the lack of use of
current satellite-borne sensors in estuarine ecosystems to limited spatial and
temporal resolution.  Better spatial resolution and control over acquisition times
can presently be achieved using airborne photography, but subsequent analysis
and incorporation of aerial photographs into a spatial dataset can be problematic.

In the Pacific Northwest, remote sensing has been used to identify and assess
estuarine features.  For example, Landsat-TM imagery, acquired in the late
1970s, formed the basis for the estuarine habitat maps that are currently used by
planning agencies in Oregon (Cortright et al. 1987).  However, these data can
only be used to describe coarse classes of estuarine habitat types and other than
gross changes in the areal extent of these habitat types, many changes remain
undetected.  Furthermore, fine-scale estuarine features (i.e., tidal channels,
discrete patches and corridors) and anthropogenic modifications (e.g., dikes),
important in estuarine restoration, are typically undetectable using 10-m
Landsat-TM imagery.  Factors other than spatial resolution limit the use of
satellite in coastal ecosystems. Control over the image acquisition time is
necessary to capture images of many inter- and subtidal estuarine features and
return intervals (days to weeks) of space-borne satellites limit satellite image use
in estuarine mapping projects.  Imaging systems mounted in aircraft overcome
the problems associated with satellite imagery by allowing control over data
acquisition times.
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The tradeoff for controlling image acquisition, however, comes at a price.  High
spatial resolution images collected by aircraft-borne systems typically have a
small footprint; therefore, many separate images are frequently necessary to
cover larger study areas.  To be useful in a geographic information system (GIS)
decision support system, photographs must be converted to digital format.
Photographs must be interpreted and vegetation polygons delineated.  The
accuracy of the interpreted photograph depends, to a large degree, on the
somewhat subjective skills of the photointerpreter.   Nonetheless, aircraft-borne
photographs and multispectral images have been successfully used to map
estuarine features in the Pacific Northwest.  Aerial color infrared (CIR)
photography has been used to map inter- and subtidal vegetation Yaquina Bay,
OR.  Spatial error associated with CIR photography collected by US EPA in
Yaquina Bay was estimated to be about 10 m and photointerpretation /
classification permitted discrimination between two species of eelgrass (D.
Young personal communication, 2000).

Unlike photography, small portable airborne digital sensors capture information
directly to a digital medium.  Digital images are information rich because they
measure reflected radiation in discrete channels or bands.  Data from each
digital image band can be subjected to sophisticated data analysis using image-
processing software to produce classified images.  While still requiring skilled
image processors, digital image analysis can be performed more objectively than
photographic interpretation. These images must be merged and brought into
spectral conformity before they are used and merging images can introduce error
due to subtle differences in the attitude of the aircraft and atmospheric qualities
between successive images.  Digital sensors integrate reflected radiation from all
plant parts (i.e., stems, branches, leaves, etc.) and the substrate that is visible to
the sensor (Blackburn 1998).  Therefore, changes in plant community
composition and in plant architecture are integrated by sensors over 1m2 and
greater areas.  A multispectral scanner (MSS) was used to map vegetation in
Willapa Bay, WA.  While it was possible to discriminate among estuarine plant
communities to produce a map, the imagery was not successful geocorrected.  In
this case, some mapped estuarine features as much as 50 to 100 m from real-
world coordinates (L. Lackey personal communication, 2000).  Strittholt and
Frost (1995) used another type of airborne sensor, a 3-band (350 nm – 1100 nm)
airborne MSS sensor, to map eelgrass in Tillamook Bay, OR.  They collected
181 MSS, 1-m resolution images of intertidal and shallow subtidal habitats
during the summer low tide series. While the Tillamook Bay imagery was
spatially accurate, the spectral resolution of the data made it nearly impossible to
discriminate between the native and exotic eelgrasses (Zostera marina and Z.
japonica, respectively) and between eelgrass and marine algae.

Here we report on a project that uses a Compact Airborne Spectrographic
Imager  (CASI) sensor to collect hyperspectral images of intertidal and shallow
subtidal habitats in Hood Canal, WA.  The goals of this study were to determine:
(1) if it was feasible to digitally map estuarine features at a 1-2 m2 spatial scale;
(2) if there was a relationship between the eelgrass landscape along shorelines of
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differing levels of anthropogenic modification; and (3) if hyperspectral data
could be used to discriminate between similar, but complex plant communities
which differ in proportions of dominant plant species.

Methods
Image Acquisition
We acquired digital radiometric information from 23 flight lines along the
shoreline of Hood Canal on 12 July 1999 using a Compact Airborne
Spectrographic Imager (CASI), developed by Itres Research, Ltd., and operated
by Hyperspectral Data International, Inc. (HDI; http://www.hdi.ns.ca).  CASI is
a two-dimensional, charge couple device (CCD) array-based pushbroom
imaging spectrograph, and is equipped with a downwelling incident light sensor.
CASI was operated in the spatial mode acquired data in 21 non-overlapping
spectral bands (Table 1). We mounted the CASI sensor in a DeHavilland Beaver
equipped with a factory-installed camera port.  Digital images were collected by
following the shoreline at an altitude of 1143 m AGL at approximately 176-183
km hr-1.  At an average of 1.5-m (1.53 m across track, 1.46 m along track)
spatial resolution, the flightline swaths were 768 m (512 pixels) wide.

CASI data were initially geocorrected
using attitude data collected with an
onboard Global Positioning System
(GPS) unit.  This resulted in images
corrected to ± 80-100 m.  In order to
improve spatial accuracy for selected
flightline images, 15-25 precise
geographic control points were
established using a Trimble® Pathfinder
real-time differential Global Positioning
System (GPS) at locations identifiable
from the imagery.  These points were
used to geocorrect imagery using the
polynomial geometric correction routine
in ERDAS® Imagine Version 8.4
software.  This resulted in RMS error
ranging from 5.1 (~7.7-m) to 11.5
(~17.3-m) pixels for the flightlines
analyzed.

Field teams surveyed the percent cover
of emergent other intertidal vegetation
and substrate types at training sites on
11-13 July and again on 10 August.
The training sites were selected in large,
relatively monotypic patches of
estuarine vegetation representing

Table 1. Spectral channel settings for
CASI sensor.

Channel Wavelength (nm)
1 430-460
2 530-545
3 545-560
4 575-590
5 600-615
6 640-650
7 650-660
8 660-670
9 670-680

10 680-690
11 690-700
12 700-710
13 710-719
14 725-735
15 740-755
16 765-775
17 770-780
18 780-800
19 800-830
20 830-860
21 860-890
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brackish, high and low marsh assemblages, and eelgrass at five locations around
southern Hood Canal.  Similarly, we collected additional vegetation cover data
on 10 August at six locations, wherein percent cover was estimated visually
from 20 randomly-selected 1-m2 quadrats from within a 10-m x 10-m sampling
grid.  GPS data were collected for each grid position.

Reflectance spectra were measured from selected estuarine plant species and
substrate types along the Hood Canal shoreline at the same time of airborne
image acquisition on 12 July 1999.  We used a Photo Research, Inc.® PR-650
hand-held radiometer to record reflectance spectra from 380 to 780 nm in 8 nm
intervals.  Five replicate measurements were made for each habitat strata under
the ambient light conditions.

Image Analysis
For our initial analysis, we selected two areas along Hood Canal, a shoreline
segment along the west side of Hood Canal and the Skokomish River delta, for
image analysis and to test the relationship between estuarine shoreline
modifications and landscape structure.  As a demonstration of the feasibility in
delineating habitats at high spatial and spectral resolution, we selected four
flightlines along the shoreline of western Hood Canal (Eldon to Dosewallips
State Park) with differing levels of modification and geomorphology to compare
eelgrass distribution with an inventory and categorization of shoreline
modifications performed by Point No Point Treaty Council.  For these four
flightlines we used a combination of unsupervised and supervised classification
on the corrected and georeferenced imagery using ERDAS Imagine Version
8.4 software. Before performing the supervised classification, we masked out
upland areas, which limited the spatial extent of the supervised classification to
the intertidal and water area.  A two-step unsupervised process was used to
classify pixels. ISODATA, an iterative clustering process, was used to initially
extract spectral signatures  (12 iterations, 95% convergence, 100 groups).
ISODATA maximizes the difference between pixel groups by calculating a
minimum Euclidean spectral distance whose means are refined during each
iteration.  Subsequently, Maximum Likelihood (in ERDAS Imagine) was
used with the resulting signatures to group pixels, which shared similar
reflectance characteristics in all 21 hyperspectral bands.  Using our training site
vegetation data, the spectral signatures extracted from the CASI imagery and our
knowledge and observations of eelgrass distribution in Hood Canal, we grouped
spectral classes (ca. 15-20) into an eelgrass (predominantly Z. marina) group.

In addition to eelgrass, we were also interested to learn if we could use
hyperspectral imagery to discriminate between one plant community type (salt
marsh) that has varying composition (different co-dominants).  We selected a
subset of a single Skokomish River delta flightpath where we had collected
groundtruth data from two training sites.  Estuarine plant species responsible for
80% of the vegetation cover are listed in Tables 2 A and B.
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We used ERDAS Imagine

to create signature files for
each 5 X 5 m sample grid.
This resulted in eight
signatures generated from 21
hyperspectral bands. In
general, each signature was
created from 9 to 16 pixels
contained in the 5 X 5 m grid.
Based on our experience in
geocorrecting the CASI data,
this would be the smallest
sized training site that can be
used to classify these data.

Using the extracted sign-
atures, we performed a
supervised classification with
a parallelepiped decision rule.
Parallelepiped classification
is a process that very
specifically classifies each
pixel based on the portion
from each band bounded by
the minimum and maximum
reflectance values. There-
fore, each signature is a 21-
dimensional address.  Para-
llelepiped is a conservative
classification method in that

it does not include peripheral (closely classified) pixels.   Pixels that could be
assigned to one or more classes due to signature overlap were assigned
according to the order of the signatures as listed. We set the unclassified rule to
be equal to 0, which resulted in a classification category for pixels that did not
meet the strict criteria for any of the eight signatures (the majority of pixels).

Landscape Structure Analysis
We created sampling blocks from the classified imagery which we could then
relate to the independent GIS data on shoreline modifications.  All habitat
classes except eelgrass were set to a background value and the image file was
exported to a GRID file.  We divided the shoreline into a series of contiguous
sampling blocks.  Blocks were manually fit to a line running through the center
of the eelgrass patches and then buffered 30 m on each side.  We then manually
oriented each sampling block so that its sides were perpendicular to the
shoreline that was immediately landward (as compared to the oblique angles that
were involved when the sampling blocks were aligned N-S/E-W).  We manually

Skokomish River
Delta
Training Site A

Species % cover Cum %
Jaumea carnosa 37.8 37.
Plantago marina 16.6 54.
Salicornia virginica 7.3 61.
Cuscuta salina 6.1 67.
Distichlis spicata 6.1 73.
Triglochin maritimus 5.3 79.
Glaux maritima 3.0 82.

Training Site B
Species % cover Cum %

Juncus balticus 38.5 38.
Distichlis spicata 32.8 71.
Triglochin maritimus 21.4 92.

Tables 2 A and B.  Dominant estuarine
plants from each of two training sites On
the Skokomish River delta.  Shown are
species responsible for 80% of the
cumulative cover at each site.
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adjusted each block to be of equal area and to contain exactly 50 m of shoreline.
We chose 50 m as the minimum sampling block (side) dimension because it
corresponded to the size of the smallest shoreline modifications but did not
produce an unreasonable number of blocks for analysis.

The landscape structure of the classified raster images was analyzed for each
block (separately) using the Patch Analyst extension to ArcView that is an
interface to FRAGSTATS (McGarigal and Marks 1995).  Use of Patch Analyst

requires the ESRI Spatial Analysis extension.

Results and Discussion

An earlier description of our initial results, based entirely on unsupervised
classification, was presented in Simenstad et al. (in press a).  Herein we present
our preliminary results and interpretations based on completed image analysis of
the four demonstration flight lines.

Geocorrection
Airborne scanner images, such as those produced by the CASI, are inherently
difficult to geocorrect because images are built one scan line at a time.  Small
variations in the attitude of the aircraft can introduce spatial error.  We found
that it was possible to collect hyperspectral imagery at a spatial resolution of 1.5
m2, where important estuarine features could be visualized.  Moreover, we found
that with 15to 30 high-precision GPS ground control points per flightline, we
could refine spatial accuracy to 3.7 to 11.5 pixels (5.5 to 17.5 m). The spatial
resolution and accuracy of the CASI imagery make it well suited for estuarine
assessments.

Classification
We found that the combination of unsupervised and supervised classification
performed well in classifying single vegetation cover classes, such as the
eelgrass beds along the western shoreline, and for three to four vegetation cover
classes, such as the eelgrass, high marsh, low marsh, diked (pasture) vegetation
in the Skokomish River delta scenes.   These were the cover classes for which
we collected training information.  In future studies, we expect to collect more
training site information so that additional vegetation classes can be mapped.
In addition to unsupervised/ supervised classifications, we tried a supervised
only classification of the Skokomish River delta scenes to determine if the
hyperspectral data could be used to discriminate among similar plant
communities that differed in the proportion of dominant species (Tables 2 A and
B).  We found that a supervised classification using eight spectral signatures
developed from 5 X 5 m training sites resulted in about 1% of the image being
classified.  The high dimensionality of the hyperspectral data and the relatively
few number of pixels in the 5 X 5 m training sites generated spectral signatures
that were too constraining.  Therefore, we combined the data from the eight
training sites to produce two 10 X 10 m training sites.  This resulted in a slightly
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larger proportion of the image being classified (Fig. 1).  Therefore, we conclude
that it is possible to use the hyperspectral data to distinguish between similar but
slightly different plant communities.  The low proportion of classified pixels
was not satisfactory and we are currently investigating refinements to the
supervised classification approach to produce the best possible separation of the
high marsh cover types.

Figure 1. An example of a CASI hyperspectral image (bands 4, 3, 1).  We performed a
supervised classification of a portion of a single flightline made along Skokomish River
delta.  Two spectral signature files were generated from two 10 X 10 m vegetation
training sites (shown as black squares).  This procedure classified about 2% of the pixels
in the image.

Relating Hyperspectral Image Data to Shoreline Modification GIS Data
We also performed a landscape characterization using the classified images from
the western flightlines.  We were interested to determine if shoreline
modifications were correlated with patterns in eelgrass bed distribution.  One
unanticipated problem what we encountered was that the 1:24,000 GIS
representation of the shoreline modifications lacked sufficient detail to match up
with the high spatial accuracy of the hyperspectral imagery. Therefore, shoreline
features had to be transferred by hand to the hyperspectral image.  Based on our
initial analysis of the subset of the Hood Canal shoreline, we did not see any
relationship among the number of eelgrass patches, mean patch size and edge
density and the relative presence of bulkheads, stairways, rail launches, and
aunch ramps.  We did, however, find that eelgrass patch size and edge densities
were significantly greater (P < 0.05) in eelgrass blocks that contained docks and
piers.  We are pursuing further the potential correspondence between estuarine
landscape structure and shoreline modifications by: (1) determining the actual
lineal distance or area involved with each shoreline modification, rather than
relative classes of modification; (2) examining spatial lags along shoreline drift
cells in effects of shoreline modifications on eelgrass; and (3) linking these data
to additional data on shoreline geomorphology. These results should be viewed
cautiously because only data from small section of the shoreline of Hood Canal



590

were used in this analysis and because we have not fully explored the
correspondence between eelgrass landscape structure and shoreline
modifications.

In summary, we found that we were able to collect 21-band hyperspectral
imagery at 1.5 m spatial resolution and locate each pixel to within 7.7 to 17.3 m
of real-world coordinates.  These characteristics make these data well suited for
estuarine assessment and monitoring.  One of the unanticipated problems that
we encountered was that features from a shoreline inventory did not match up
with our imagery because the shoreline features were not mapped at high
enough spatial accuracy.  One of the recommendations resulting from this study
is to use high spatial resolution images as a base map for future shoreline
inventories.  In addition, we found that landscape metrics could be calculated
from classified imagery and that some of the landscape metrics were related to
shoreline features.  We are currently examining additional landscape metrics and
the spatial scale at which to measure them.  We also found that it was possible to
discriminate between very similar salt marsh plant communities using spectral
signatures developed from vegetation training sites.  We recommend that
vegetation training sites be larger than 5 X 5 m to avoid developing spectral
signatures that are too constraining.  One potential drawback to the use of
hyperspectral imagery for estuarine monitoring and assessment is the cost.  As
with any new technology, we expect that hyperspectral image acquisition costs
will drop as technology advances.  However, if we are able to assess estuarine
integrity using high spatial resolution hyperspectral imagery in ways that were
previously unavailable or unknown, can we afford not to?
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GIS AS A TOOL FOR WATERSHED ASSESSMENT: WORKING
TOWARD A DESKTOP DECISION SUPPORT SYSTEM

Laura Brophy, Green Point Consulting , Corvallis, OR
Ralph Garono, Earth Design Consultants, Inc, Corvallis, OR 97330

The use of GIS to store and analyze environmental data is becoming
widespread. In Oregon, GIS data are being used to guide efforts to assess,
restore, and protect coastal watersheds, with the goal (among others) of
improving anadromous salmonid habitat. To make sure that GIS analysis
produces useful results, GIS data must be critically reviewed to ensure they are
appropriate for the analysis proposed. We contracted with Oregon's MidCoast
Watersheds Council to conduct GIS-based watershed assessments and to
critically review GIS data. Review criteria included scale, spatial error, and data
documentation. The results of our critical review guided us in assessing coastal
watersheds across a 1,440 square mile region from the Salmon River to the
Yachats River, including a separate, more detailed assessment of one 5th field
watershed (Rock Creek, Siletz: 43 sq mi). We assembled a series of core data
layers at a scale of 1:24,000 or better, including land cover, roads, streams,
elevation, watershed boundaries, geology and soils. We then assessed watershed
conditions, using these base layers as a framework for analysis of landscape-
level, riparian and instream conditions. We focused on factors which affect
salmonids, including presence of large conifers, geomorphic stream channel
types (incorporating confinement and gradient), streambank erosion, stream
shading, instream structure, pool morphology, stream substrate, road densities,
road/stream intersections, slopes, roads on slopes, and rain-on-snow zones. Our
goal was to provide the Council with a user-friendly summary of conditions in
their watersheds, and solid, useful guidance for future watershed enhancement
and monitoring efforts.

Laura Brophy
Green Point Consulting
 2625 NW Mulkey Avenue
 Corvallis, OR  97330
fax: (541) 752-7671
telephone: (541) 752-7671
email: brophyl@peak.org
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A CLASSIFICATION SYSTEM TO CHARACTERIZE
MARINE AND ESTUARINE ECOSYSTEM AND HABITATS

Dail Brown, Rebecca J. Allee, and Thomas F. Hourigan
National Marine Fisheries Service

The Ecological Society of America and NOAA's Offices of Habitat
Conservation and Protected Resources sponsored a workshop to develop a
national marine and estuarine ecosystem classification system.  Among the 22
people involved were scientists who had developed various regional
classification systems and managers from NOAA and other federal agencies
who might ultimately use this system for conservation and management.  The
objectives were to: 1) review existing global and regional classification systems;
2) develop the framework of a national classification system; and 3) propose a
plan to expand the framework into a comprehensive classification system.  A
full report of the workshop is in press (Allee 2000)

Although there has been progress in the development of marine classifications in
recent years, these have been either regionally focused (e.g., Pacific islands) or
restricted to specific habitats (e.g., wetlands; deep seafloor).  Participants in the
workshop looked for commonalties across existing classification systems and
tried to link these using broad scale factors important to ecosystem structure and
function.

A consensus developed during the workshop that a classification system would
provide a useful common language for description of habitat and a framework
for interpretation of ecological function.  However, all agreed that a system
currently did not exist that was both broad enough in scope and fine enough in
detail to be useful at the national level.  Participants developed a classification
framework that blended global scale systems with regional systems to provide a
prototype classification system.  The prototype  system was descriptive and used
a combination of physical and biological information to classify "ecological
units" (eco-units) which serve as a representation of the biological community or
assemblage within a given habitat.

Why do we need a marine and estuarine ecosystem classification system?

Marine species and their habitats are increasingly impacted by development,
pollution, fishing and other human activities.  Concern over loss of biological
diversity and ecosystem function has caused us to realize that the traditional
species-by-species approach to conservation and management can no longer
stand alone, and must be supplemented by efforts that consider whole
ecosystems and their natural communities.  This has led to the implementation
of an "ecosystem approach" to conservation that generally includes ecosystem
classification and inventory and landscape ecology.  Although the ecosystem
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approach has been widely used in terrestrial systems, there has been less effort
in marine and estuarine ecosystems.

Efforts to inventory and classify ecosystems and to construct habitat maps
require a classification system with common terminologies.  Such efforts require
that people who construct habitat maps, resource managers, and scientists have a
common "language".  A marine and estuarine ecosystem classification system
will enable natural resource managers to effectively and expeditiously identify
threatened or representative biological communities, and gaps in their coverage
(i.e., lack in conservation efforts to ensure protection), so these ecosystems can
be protected and conserved.  The research community at large will also derive
significant benefits from a consistent classification framework within which to
synthesize information on the ecological characteristics of marine and estuarine
ecosystems.

The classification system should satisfy several basic needs:

1.  Provide a consistent system covering all states, territories, commonwealths,
and other sovereign possessions of the United States - this will allow us to:  a)
prepare an inclusive inventory, or census, of ecosystems at the local, regional,
and national levels;  b) track changes in these ecosystems over time; and  c)
ensure additivity that will allow classification to proceed to the finest level
accommodated by available data and still fit into an overall system.

2.  Focus on the distinguishable natural community and its physical environment
- this would include both abiotic (e.g., geophysical or geomorphological
features) and biotic (e.g., live organisms structuring bottom cover)
characteristics.  An ultimate goal of the classification system is to provide a tool
for conservation, and therefore it must include the biotic component.

3.  Allow us to identify and map eco-types (coarse-level description of
biological community associated with physical variables) - this map of eco-types
would serve as a primary GIS "base layer" on top of which could be placed
overlays of fishery and protected species distributions and the quality, condition
and health of the ecosystem based on its biological attributes.

4.  Accommodate limited data and available technology - information may
initially have to be aggregated at a general level of the hierarchy, particularly for
deeper water and pelagic ecosystems; mapping will be limited to what
technology allows us to see or interpret.  For example, we cannot identify coral
species from airborne remote sensing.  In the absence of species data from the
field, a more generic term such as coral is the best we can do.

5.  Provide the basis for developing functional links between underlying
mechanisms structuring the ecosystem and the described biological community.
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In doing so, this classification system should provide:

A framework for interpretation of ecological function
A consistent terminology, including a glossary of terms

Relationship to Other Classification Efforts

This effort looked for commonalities in regional schemes and tried to link these
with broad-scale forcing functions.  Allee (in review) prepared a synthesis that
compared and contrasted similarities and differences of existing classification
systems.  Cowardin et al. (1979) produced the only national classification effort
to include major marine habitats.  However, the scale of their system did not
provide a useful basis for conservation decisions.  Other systems have
concentrated on broad biogeographic approaches (e.g., Hayden and Ray 1984)
and there has been progress in the development of marine ecosystem
classification in recent years at regional scales (e.g., Pacific islands, Holthus and
Maragos 1995, State of Washington, Dethier 1992), or restricted to specific
lifeforms (e.g., wetlands, Cowardin et al. 1979).  However, of the systems
reviewed, none were inclusive of all marine habitats found in U.S. waters.  Our
effort not only provides a classification approach for all marine and estuarine
ecosystem types, but is designed to interface with existing terrestrial (e.g.,
national vegetation classification system, FGDC 1997 ) and freshwater systems
(The Nature Conservancy 1996).

The Proposed U.S. Marine and Estuarine Ecosystem Classification System

Our goal was to develop a classification system that describes the spatial
heterogeneity of marine and estuarine landscapes and is logically linked to
underlying mechanisms structuring the ecosystem and biotic communities.  This
system should be broadly applicable and consistent, with categories that are
mutually exclusive and additive (i.e., accommodating to additions resulting from
new technology and information on ecosystems).  This system should
incorporate primary environmental variables and have modifiers that allow a
general description to become incrementally more specific, so that eventually
these variables describe the abiotic portion of a biotic community.  This system
represents a combination of expert knowledge and a consensus-based approach
at the higher levels, and an empirical data-based approach at the lower levels.

The draft classification system is a blend of theoretical and pragmatic, and
physical and biotic structuring variables.  At the lowest level (eco-unit) of the
system, we incorporate biotic features, highlighting the dependence of
ecosystems on biological processes and interactions.  An eco-unit is the smallest
element of the ecosystem as a whole and it represents the biological community
or assemblage that is the product of the physical and biotic variables above it.
For example, a mudflat with seagrass is a very different ecosystem for
organisms than a mudflat without.  More importantly, however, the eco-unit is
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the closest approximation to the biotic community, the ultimate conservation
target.  The classification system is structured to allow aggregation at different
levels depending on the amount of data available on an ecosystem.  Aggregating
at higher levels results in more general information.  However, as more specific
information becomes available, more specific categorization can occur.  This
was necessary because the amount of information available on many ecosystems
is limited.  To accommodate this practical need, the position in the system of
some of the variables is somewhat arbitrary and is based on the probability of
the information being available.  For example, although sediment type is an
important structuring variable in the benthos, it is often not known until late in
the identification process.  We often know that a site is an "intertidal flat" before
we know if it is a mud or sand flat.  Thus we have a general eco-type, intertidal
flat, which can be further classified as a mud or sand flat as this information
becomes available.

The resulting classification system consists of 13 descriptive levels:

1.  Life Zone –
1a. Temperate
1b. Tropical
1c. Polar

2.  Water/Land
2a. Terrestrial
2b. Water

3.  Marine/Freshwater
3a. Marine/Estuarine
3b. Freshwater

4.  Continental/Non-Continental
4a. Continental
4b. Non-Continental

5.  Bottom/Water Column
5a. Bottom (Benthic)
5b. Water Column

6.  Shelf, Slope, Abyssal
6a. Shallow – on or over the continental shelf; <200m
6b. Medium – on or over the continental slope; 200 - 1000m
6c. Deep – on or over the rise and deeper features; >1000m

7.  Regional Wave/Wind Energy
7a. Exposed/Open – open to full oceanic wave or wind energies
7b. Protected/Bounded – protected from full wave/wind energies
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8.  Hydrogeomorphic or Earthform Features
8a. Continental - Nearshore (surfzone); Inshore (rest of shelf);

Straight or partially enclosed shorelines; Lagoons; Fjords;
Embayments; Estuaries - Shore zone; Off shore zone; Delta;
Carbonate settings; Outer continental shelf; Upper continental
slope; Upper submarine canyon

8b. Non-Continental - Island (Volcanic; Low); Atoll; Submerged reef
types

9.  Hydrodynamic Features
9a. Supratidal – above high tides
9b. Intertidal – extreme high to extreme low water
9c. Subtidal – below extreme low water
9d. Circulation features – e.g., eddies

10.  Photic/Aphotic
10a. Photic
10b. Aphotic

11.  Geomorphic Types or Topography - Cliff; Bench; Flat; Reef flat; Spur-and-
Groove; Sand bar; Crevice; Slump; Rockfall; Terrace; Ledge;
Overhang; Steeply sloping; Riverine; Fringe; Inland; Beach face;
Dunes

12.  Substratum and Eco-type
12a. Substratum (Not limited to this list) - Cobble; Pebble; Sand;

Silt; Mud; Bedrock; Peat; Carbonate; Boulder; Biogenic;
Organic; Anthropogenic

12b. Eco-type (Not limited to this list) - Coastal; Soft bottom; Hard
bottom; Water column; Beach; Mangrove; Wetland; Seagrass
bed; Coral reef; Kelp bed; Mud flat

13.  Local Modifiers and Eco-unit
13a. Modifiers (Not limited to this list) - Temperature; Local

energy regimes – waves, tides, current; Salinity; Nutrients;
Alkalinity; Roughness/relief; Dynamism; Edge effects – from
adjacent areas; Anthropogenic disturbances; Biological
interactions; Extreme events – history

13b. Eco-units -  Unlimited representation of species resulting from
modifiers applied at the above hierarchical levels.

While ecological units (eco-units) are the elements at the lowest level of this
classification, they are considered parallel to local modifiers at level 13.  They
are a practical construct to allow categorization of sites at the level appropriate
to the application and describe the individual biotic community.  Eco-units may
provide the most useful level of detail for most applications, particularly when
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the goal is conservation or understanding of biological diversity or ecosystem
patterns or processes.  Eco-unit in this proposed system is distinguished by the
combination of environmental factors, modifiers, and its dominant or
characteristic benthic or water column species, both plant and animal.  If no one
species is dominant, then the habitat is simply described by its detailed physical
variables.  This is consistent with the use of "ecological unit" by Holthus and
Maragos (1995), but differs from the term "eco-unit" used by Zacharias et al.
(1998) which referred only to physical characteristics of an area.  This also
differs from the common approach in terrestrial classification systems that tend
to use a combination of geology and vegetation, but not animals, to define
ecological units.  In many marine systems, animals can be as important as plants
in structuring habitats and are sometimes the most conspicuous life forms (e.g.,
coral or oyster reefs).  In addition, animals are often the focus of conservation or
exploitation and their distribution and abundance is not always easily predicted
on the basis of plant species (Conroy et al. 1996).  We recommend that
classification activities try to reach the eco-unit level when possible.

Conclusion

Development of a consistent, descriptive ecosystem and habitat classification
system will provide a powerful tool for resource managers.  This system meets
the general needs of resource managers that result from limited data while also
meeting specific needs necessary for conservation of ecosystem biodiversity.
We have already begun verification of the system for various habitat types and
these efforts have proven useful in identifying areas within this proposed system
that will require further refinement.  We intend to continue this verification
process following release of this system as necessary to gain buy-in from the
research community, resource managers, and decision makers.
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ASSESSING THE UTILITY OF MULTISPECTRAL REMOTE SENSING FOR
HABITAT MANAGEMENT:  LESSONS LEARNED FROM HIGH

RESOLUTION NEARSHORE VEGETATION MAPPING IN WASHINGTON
STATE

Helen Berry & Rebecca Ritter,
Washington State Department of Natural Resources

Introduction

A centerpiece of restoring and protecting coastal ecosystems lies in determining
how best to inventory resources and monitor trends.  Multispectral remote sensing
is often considered for mapping vegetation and other habitat characteristics
because it provides a synoptic snapshot that can be classified according to spectral
properties.  Remote sensing technologies has been applied extensively in forested
and agricultural environments.  However, the coastal fringe poses a unique set of
environmental and technical considerations.

Environmental considerations such as tidal height, cloud cover and vegetation
patch size often limit the utility of conventional satellite-based sensors such as
LANDSAT TM and SPOT.  Additionally, satellite sensor bandsets are not optimized
for differentiating marine vegetation.  In contrast, airborne sensors can capture high
resolution data at times of low tide and minimal cloud cover.  The Compact Airborne
Spectrographic Imager (CASI) sensor has been identified through marine mapping
projects as a preferred method for marine vegetation census (e.g., Mumby et al.
1997).  CASI can be deployed from a small plane, and its bandset can be
programmed to differentiate features of interest.  It has been used primarily in small
study areas.  While many studies differentiate vegetation types, other research
suggests that it is difficult to consistently distinguish the spectra of different
species.

This project reviewed research to date and identified the optimal multispectral
methods for mapping marine vegetation over hundreds of miles in a temperate
environment.  We then applied the methods to map shoreline vegetation in Puget
Sound.  In contrast to previous research, this project focused on management
applications of multispectral remote sensing.  It tested the ability of the methods to
produce an inventory of multiple vegetation types over a large area.  

Methods

The Nearshore Habitat Group used CASI sensor data to classify 340 miles of
shoreline vegetation during two successive inventory projects in 1995 and 1996.
This paper summarizes methods and results for the 1996 data set. For a full
discussion of methods and results, see Berry & Ritter (1997) and Ritter and Berry
(1999).
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Classification Categories

Eight nearshore vegetation types were identified for multispectral classification: 
eelgrass, brown algae, kelp, green algae, mixed algae, salt marsh, spit and berm
vegetation, and red algae. These vegetation types encompass most common
macroscopic vegetation found along Puget Sound’s shorelines. The vegetation
types were selected largely by spectral discrimination considerations (Aitken et al.,
February 1995). 

Resource management priorities led to the selection of some vegetation classes
despite discrimination difficulties (e.g., Washington Administrative Code (WAC)
220-110-250; WAC 365-190-080; DNR POL-0300; Wyllie-Echeverria et al., 1994). 
Kelp and other brown algae have similar dominant pigments and often a similar
spectral signature. However, the inventory needed to differentiate kelp from other
brown algae because of its recognized ecological function (e.g., Dayton, 1985;
Wheeler, 1990).  Although both green algae and eelgrass contain chlorophyll a and
b and have a similar spectral profile, the functional importance of eelgrass habitat
required that they be differentiated (e.g., Phillips, 1984). Green algae can be an
indicator of other processes such as eutrophication.  Salt marsh and spit or berm
communities are often narrow and obscured by overhanging vegetation, making
discrimination difficult. Despite spectral and spatial discrimination challenges, the
salt marsh, and spit or berm categories were included due to the recognized
functional importance of wetlands (e.g., Seliskar & Gallager, 1983), and because
habitats at the land-water interface tend to be impacted highly by development.

Field Data Collection

Field data were collected for two purposes: (1) to guide the image classification
process, or (2) to assess classification accuracy.   Field data were collected
throughout the study area when tides were below +1.0 mean lower low water
(MLLW), between June and September in 1996 and 1997. The minimum mapping unit
(MMU) was approximately 13 feet (4 meters).

Field data were collected by boat or on foot. Field sites that had a total vegetation
cover greater than 25 percent were recorded as vegetated sites. Vegetation class
assignments were based on the dominant vegetation category at a site, i.e., the
vegetation class comprising  75 percent or more of the vegetated area. Information
on vegetated sites were located by either differentially corrected Global Position
System, or annotated aerial photographs with transparent overlays.  Sites were
represented as points, lines, or polygons depending on patch shape and location.

Imagery Acquisition

Digital CASI imagery and simultaneously collected color infrared photography (at
1:11,000 scale) were acquired by Borstad Associates. The instrument was operating
in spatial mode, programmed with a custom, 11-channel bandset optimized to
differentiate nearshore temperate vegetation (Borstad, 1996). 
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The CASI system was mounted in a Cessna T210 aircraft. All flight lines were flown
at a 10,800' altitude, from south to north, with 50% sidelap between adjacent flight
lines. Flying in a consistent direction reduced radiometric discrepancies due to sun
angle and sensor viewing angle. Image acquisition dates were selected based on
maximum intertidal exposure (minus 1.0 foot mean lower low water or below), and
times when sun angle would reduce sun-glint. Imagery was acquired at an
approximately 169 square feet (16 square meters) spatial resolution on July 14, 15,
and 30, 1996 during low tides.

Image Processing and Analysis

Imagery was adjusted to surface radiance by applying an atmosphere correction,
corrected for roll, pitch and yaw and projected into geographic coordinates using
differential global positioning system (DGPS) data to yield 169 square feet (16
square meters) pixels (Borstad, 1997). The resulting imagery was warped to fit DNR's
orthophotos and coastline vectors. The rectified flight lines were mosaicked into
eight, non-overlapping blocks, requiring 1174.1 MB of disk space.

The imagery was classified using Imagine 8.3 software (ERDAS, Inc., Atlanta, GA)
on a Sun workstation (Sun Microsystems, Inc., Mountain View, CA). Classified files
were produced using an iterative, hybrid approach to classification, combining
unsupervised and supervised methods. The supervised processing relied on the
field data (e.g., DGPS-located sites and annotated photography) to develop training
signature sets.

Classification Accuracy Assessment

Classification accuracy was assessed by comparing the classified image to a set of
field sites (reference data) that had not been available to the image analysts during
classification. Approximately one-third of all field sites were assigned as reference
data for accuracy assessment. Reference data were chosen so they were a
representative subset of all field sites, spread throughout the study area. Because
assessment sites included line and polygon features composed of multiple pixels,
establishing 'correctness' was not always a ‘all or none’ decision. Sites that were
34%-66% correctly classified received partial credit.

Generalization & Conversion

The classified raster image was converted to vector format to facilitate use in
ArcView.  Data generalization was used to reduce the number of features and
vertices in the coverage to a manageable number. The objective of the generalization
was to simplify the coverage while maintaining the salient characteristics of
vegetation features at an appropriate scale. A series of evaluation criteria were
applied to significantly decrease the number of features and vertices, while
minimizing associated changes in total acreage and in the visual appearance of the
data.
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Results and Discussion

A total of 230 miles of shoreline were mapped in 1996.The imagery was rectified to
within +/-3 pixels (approximately 40 feet) in most parts of the imagery.  Eelgrass was
the most common type of vegetation by acreage.  The majority of eelgrass is found
in two extensive shallow embayments, Padilla Bay and Samish Bay. Green algae was
the second most common vegetation type, followed by salt marsh, brown algae,
kelp, spit or berm vegetation, and red algae.

Classification Accuracy

Overall accuracy for the classified image was 86.4%. Classification accuracy for each
land cover type was analyzed using producers and user’s accuracy estimates (Table
1). Producer's accuracy is the probability of a reference site being correctly
classified, i.e., a measure of omission error. It is the number of sites correctly
classified as a land cover divided by the total number of reference sites for that land
cover. User's accuracy indicates reliability, or the probability that a site classified on
the image is really that land cover type on the ground. It is the number of sites
correctly classified as a land cover divided by the total number of sites classified in
that category (Congalton, 1991).

Table 1. Producer's and User's Classification Accuracy Percentages by Land Cover Type for the
Skagit County Study Area.

Classification Accuracy

Land Cover Producer's % User's %
brown algae 78 87
green algae 75 87
kelp 96 95
mixed algae 83 79
eelgrass 84 91
salt marsh 96 94
spit or berm 74 99
unvegetated 100 72

Accuracy rates for individual vegetation types are encouraging with respect to
prospective data set uses. Eelgrass, kelp and salt marsh vegetation, which are
important to land-use related decision making, had generally high accuracy rates.
For most of the vegetation types, the User's Accuracy was higher than the
Producer's Accuracy, pointing to a trend of omitting a vegetation feature from the
classification (an omission error), rather than confusing it with something else (a
commission error). Multiple factors may have contributed to the pattern of higher
omission error. The analyst’s training signatures used in the statistically-based
classifier may not have represented the population. The percent cover threshold for
a vegetated site (25 percent or greater) may have been too low at the lower limit for
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consistent detection. Temporal changes in vegetation could have occurred between
the time at which the field data were collected and the time at which the multispectral
imagery was collected.

Some accuracy rates reflect weaknesses in the methodology with respect to specific
land cover types. Unvegetated areas had the highest Producer’s Accuracy and the
lowest User’s Accuracy rates. We attributed the high Producer’s Accuracy to the
capability of the method to correctly identify the completely unvegetated field sites.
The low User’s Accuracy rate results from the frequent classification of portions of
vegetated field sites that are transitional or have low densities of vegetation as
unvegetated.

Spit or berm vegetation had the highest User’s Accuracy and the lowest Producer’s
Accuracy rates. This vegetation type was most often incorrectly classified as
unvegetated, and also mis-classified as other various vegetation types. This result
reflects the inherent weakness of current methods to detect spit or berm vegetation.
Spit or berm vegetation is commonly a narrow linear feature with low vegetative
density, and often obscured by overhanging vegetation. Other vegetation types
were rarely classified as spit or berm vegetation, leading to a high user’s accuracy.

Mixed algae had relatively low Producer’s and User’s Accuracy rates. Confusion
between mixed algae and other vegetation types was expected, given that mixed
algae is a combination of multiple vegetation types. Misclassification could have
been due to differences in the relative contribution of vegetation types to the overall
spectral signature or to temporal changes in species composition. Despite these
discrimination difficulties, the mixed algae category is important to describe the
common phenomenon of varying species composition in a manner that keeps the
number of classification categories tractable.

Green algae had a low Producer’s Accuracy rate. We attribute this to the relatively
ephemeral character of green algae in comparison to the other vegetation types. 
Green algae commonly grows intermixed with eelgrass, in these cases the areas were
classified as eelgrass because eelgrass is the more persistent vegetation and is
protected by regulation.

Salt marsh and spit and berm vegetation communities are separable from the
macroalgae and eelgrass mainly because they contain emergent vegetation and the
spectral signatures more closely resemble terrestrial vegetation (Aitken et al., June
1995). Intertidal zonation is another important spatial cue, since these vegetation
types occur in the upper intertidal and supratidal zones. To differentiate salt marsh
and spit and berm communities from other terrestrial vegetation, the upland areas
of non-interest were masked.

Detecting submerged vegetation was difficult. Spectral discrimination of submerged
vegetation is influenced by a number of environmental conditions such as, water
depth, surface roughness, water clarity and bottom type. Water attenuates the
spectral response of submerged features. The longer wavelengths, e.g., near
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infrared, are absorbed in a few tenths of a meter of water (Lillesand and Kiefer, 1994).
The water clarity and surface conditions of Puget Sound further hampers
identification. Although the submerged feature is apparently vegetation, the
vegetation type is not evident.

Field Data

Approximately 1,500 field data sites were collected during 30 days of field work. We
found the photo annotation to be the preferred method because it was the most
rapid to collect, and it was robust to positional accuracy issues in the imagery. 
Some field sites had to be disqualified because they did not meet the minimum
mapping unit, the vegetation was obscurred, or seasonal changes in vegetation type
were possible given the date of field data collection.

Data Generalization and Conversion

A variety of data generalization techniques were evaluated.  After considering the
impacts of different alternatives on total acreage and on visual appearance, features
with an area fewer than four pixels (approximately 680 square feet) were eliminated.
The elimination changed the total area by less than 5 percent, and decreased the
total number of features by 58%. In determining the size of features to eliminate, the
effect of elimination on visual appearance turned out to be more important than the
effect on total vegetation area because the size distribution of vegetation features
was weighted towards the small class sizes. While the generalization did not
significantly affect the areal extent of vegetation, it changed the frequency
distribution of size classes. As a result, the visual appearance of the coverage could
change markedly without a corresponding change in area. The narrow, linear
vegetation features were most affected by area elimination thresholds.

Conclusions

Our program completed the first large area temperate vegetation mapping project
that we know of using high resolution remote sensing methods.  Through designing
an operational program, we learned much about the strengths and limitations of this
methodology in Northwest shoreline environments. Fundamental lessons include:

1.  The research question needs to drive the selection of methods. We had two
questions: What is the abundance, distribution and character of vegetation types?;
and How are they changing over time?  CASI was successful at answering the first
question.  The multispectral data set provides highly detailed information on
resource abundance and distribution, higher than comparable photo-interpreted
inventories. It differentiated vegetation types in intertidal and shallow subtidal areas
with good patch detail. The total project costs impacted our use of the technology.
 We have confined the use of multispectral technology to priority areas.  For
synoptic mapping, we adopted less detailed, helicopter-based survey techniques.
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We concluded that multispectral data would be less successful at addressing our
second question, change detection, because many of our vegetation types of
interest extend into the subtidal zone beyond the water penetration capability of
CASI.  We are using underwater technology to capture temporal trends in
vegetation beds that extend into the subtidal zone.  While underwater remote
sensing methods capture the subtidal extent of beds, upper intertidal vegetation is
difficult to measure and total area covered may be smaller.

2. Integrated expertise is essential to program success. Environmental
considerations and technical complexities made it essential for marine scientists,
remote sensing specialists, and Geographic Information System (GIS) staff to work
together closely. This integrated group was able to evaluate the technical issues
and their ramifications on the project as a whole.  We encountered technical issues
and made trade offs during each phase of the project.

3. Data distribution is important, and problematic. In order to streamline distribution,
data and supporting information were made available on CD-ROM in multiple digital
formats.  Regardless, many potential users lacked the necessary equipment or
training.  Distributing paper maps proved to be essential in order for many people
to be able to use the information in land use planning. We are now planning a Web-
based map server, this technology may provide the optimal distribution method for
our program data to non-technical users.
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VICE OR VIRTUE? COASTAL ZONE PLANNING AND ITS
INTERFERENCE WITH FISHERIES AND MARICULTURE IN

NORTHERN NORWAY

Håkan T. Sandersen,  Nordland Research Institute,  Bodø, Norway

In 1989 a national legislative reform made way for a comprehensive ICZM
program in Norway, allowing communes and counties to develop management
plans for their own coastal waters. The legislation and the institutional structure
that was established seemed to fulfill most of the requirements inherent in the
goals provided by ICZM, in terms of integration and user-group participation.
Throughout the 1990's some conflicts arose with fisheries and fish farming
interests who claimed the planning put restrictions on the development of these
industries. In the mid 1990's the County Governors Environmental Departments
in the counties of Nordland and Troms launched comprehensive draft coastal
protection plans comprising areas of zoological, geological, and botanic
importance. In Nordland the plan caused both general public outcry and
criticism on the part of fishers and fish farmers, who claimed the plan would
reduce the industries access to suited fishing grounds and f! ish farming
locations. Due to the serious conflicts, particularly with fish farming, but also
with outdoor recreation interests, the coastal protection plan was stopped by the
Parliament. This paper discuss some aspects of how and to what extent
communal coastal zone planning, coastal protection planning and salmon
protection zones interfere with fishing and mariculture, using the experiences
from Northern Norway as the focal point.

Haakan T. Sandersen
Researcher
Nordland Research Institute
8049 Bodø
Norway  8049
telephone: +47-755-17608/600
fax: +47-755-17234
email: haakan.sandersen@hibo.no
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ENVIRONMENTAL GOVERNANCE IN WATERSHEDS:
THE IMPORTANCE OF COLLABORATION TO INSTITUTIONAL

PERFORMANCE

Mark T. Imperial, School of Public and Environmental Affairs,
Indiana University, Bloomington, IN 47405

Timothy M. Hennessey, Department of Political Science,
University of Rhode Island, Kingston, RI 02881

This paper summarizes the results of a study commissioned by the National
Academy of Public Administration as part of its Learning from Innovations in
Environmental Protection Project.  Specifically, this study evaluated the
development and implementation of six watershed management efforts located
in the Delaware Inland Bays (DE), Narragansett Bay (RI, MA), Salt Ponds (RI),
Lake Tahoe (CA, NV), Tampa Bay (FL), and Tillamook Bay (OR) watersheds.
Each watershed differed in terms of its particular physical environment, the
nature and causes of problems, jurisdictional complexity, and their history of
watershed management efforts.  Each watershed also had a specific government
program designed to “manage” the watershed:

§ Delaware Inland Bays Estuary Program (DIBEP)
§ Narragansett Bay Estuary Program (NBEP)
§ Salt Ponds Special Area Management Plan (SAMP)
§ Tahoe Regional Planning Agency (TRPA)
§ Tampa Bay Estuary Program (TBEP)
§ Tillamook Bay National Estuary Program (TBNEP)

Four programs are part of the Environmental Protection Agency’s (EPA’s)
National Estuary Program (i.e., Delaware Inland Bays, Narragansett Bay, Tampa
Bay, and Tillamook Bay), one is a federal-state compact (i.e., Lake Tahoe), and
one is a special area management Plan (SAMP) contained in a state’s federally
approved coastal zone management (CZM) program (i.e., Salt Ponds).  Even
though four of the programs are part of the NEP, there are some major
differences in these efforts due to the nature of the problems, the mix of actors,
the rules governing decision-making, and the policy tools and implementation
structures used to improve environmental conditions.

Our analysis was guided by a perspective that differs somewhat from many
researchers, practitioners, and EPA officials.  The usual tendency is to assume
that no watershed is “managed” without having some form of centralized
watershed program that gives heavy emphasis to science and the preparation of
detailed management plans using some sort of participatory planning process.
Our view is that every watershed is currently “managed” in some way by a wide
range of governmental and nongovernmental actors whose decisions influence
the health and integrity of ecological systems.  Watershed management
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programs should therefore focus on getting this portfolio of actors and programs
to work together more effectively.  Therefore, they should focus on building,
managing, and maintaining collaborative relationships necessary to facilitate the
direct (e.g., restoration projects, or infrastructure investment) and indirect (e.g.,
public education, changes in decision making, or new research) actions needed
to improve environmental conditions and enhance the governance of a
watershed.  Viewed from this perspective, watershed management is a form of
intergovernmental management (IGM).

The unit of analysis was also broader than simply examining the development
and implementation of the six watershed management programs.  Instead, it
reflects the inherently intergovernmental nature of complex environmental
problems such as nonpoint source (NPS) and habitat loss and degradation by
examining the individual and collective efforts of the pattern of federal, state,
and local government programs that “manage” each watershed, which we term a
watershed management effort.  We examined the extent to which each
watershed management program improved the capacity of this collection of
actors to address environmental problems and whether they stimulated direct
and indirect actions that offered some promise of environmental improvements
or other forms of public value.  The complexity of the governance arrangements
and the implementation efforts in each watershed required preparing detailed
case studies that focused on the:

§ Nature of the ecological system and the problems confronting
practitioners
§ History of previous watershed planning efforts
§ Institutional framework of programs that address problems due to NPS

and habitat and loss and degradation
§ Planning process used to develop the management plan or regulatory

program
§ Implementation structure used to oversee the program’s implementation
§ Progress made to improve the governance of the watershed

The watershed management efforts were then assessed using the following
criteria developed by the Academy to identify the factors that influenced their
effectiveness.  Essentially, we evaluated whether the planning and
implementation activities of the six watershed management programs led to
improvements in environmental conditions, enhanced the governance of a
watershed, or added public value in other ways.  However, we were also
interested in whether the watershed management programs served as a catalyst
for other state and local government actions that provided public benefits.

Strategies for Achieving Environmental Improvements

The watershed management efforts utilized a variety of strategies to improve
environmental conditions.  All six watershed management efforts utilized some
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form of participatory planning with varying degrees of success.  The other
dominant strategy was collaboration.  The analysis revealed a wide range of
collaborative activities at the operational, policy-making, and institutional level
and many of the notable accomplishments of each watershed management effort
were the direct result of this collaborative activity [Table 1].  The importance of
participatory planning and collaboration is likely due to the inherently
intergovernmental in nature of problems such as NPS and habitat loss and
degradation.  Numerous programs located at different levels of government
address these problems.  Accordingly, the participatory planning efforts often
focused on developing a common understanding of environmental problems,
formulating shared priorities and common policies, and identifying appropriate
implementation actions.  The planning efforts then served as the catalyst for a
series of implementation activities that included direct and indirect actions.  The
activities were undertaken either by individual agencies or consisted of
collaboration between different governmental and nongovernmental
organizations.

Another dominant strategy was enhancing the capacity of state and local
institutions and each program achieved some success in this area.  Four efforts
developed new collaborative organizations.  The collaborative organizations
undertook their own implementation activities, improved the capacity for
collaboration, and monitored implementation activities.  They also provided
institutional infrastructure that future watershed efforts could build upon.  For
example, Delaware Inland Bays developed a new nonprofit organization, the
Center for the Inland Bays (CIB).  Lake Tahoe created the Tahoe Regional
Planning Agency (TRPA) and planning and implementation activities were the
catalyst for the development of other nongovernmental organizations (NGOs).
Tampa Bay created an independent alliance of government agencies known as
the Tampa Bay Estuary Program (TBEP).  Tillamook Bay developed the
Tillamook County Performance Partnership (TCPP).  The Salt Ponds did not
create a new collaborative organization.  But rather, it developed a shared set of
state and local zoning policies and helped develop capacity in state and local
institutions.  Narragansett Bay did not develop a collaborative organization but it
did establish a new program in the state water quality agency that improved its
capacity for planning, collaboration, and implementation.
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Table 1: Different Types of Collaborative Activities

Type of Collaboration DI
B

NBE
P

SA
MP

TBE
P

TBN
EP

TRP
A

Operational Level
§ Restoration projects/BMPs X X X X Xa

§ Hiring staff to work in
another actor’s office

X X

§ Develop/distribute
educational materials

X X

§ Training of local officials X
§ Scientific/Technical

research/guidance
X X X X

§ Actor collecting information
for another actor

X X X X

§ Participating in other
collaborative processes

X X X X

§ Collaborating on joint grant
proposals

X X X X

§ One actor issues another’s
permits

X X

§ One actor helps enforce
another’s regulations

X X

§ Regulator and actor
collaborate to achieve
environmental
improvements

X Xa X

Policy-Making Level
§ Identify priority sites for

restoration/BMPs
X X X

§ Identify priority sites for
infrastructure

§ Adopt shared goals X X X
§ Adopt shared policies X X X
§ Memorandums of

Understanding (MOUs)
X X X

§ Data collection/distribution
(e.g., monitoring)

X Xa

§ Report on joint
implementation activities

X X Xa X

§ Create a forum to discus
technical issues

X X X
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Table 1: Different Types of
Collaborative Activities
Type of Collaboration DI

B
NBE
P

SA
MP

TBE
P

TBN
EP

TRP
A

§ Collaborative permit review
process

X

§ Frequent meetings to share
information and coordinate
activities

X X X

Institutional/Capacity Building
Level
§ Create nonprofit

organization
X

§ Create intergovernmental
organization

X X

§ Create federal-state compact X
§ Develop shared regulations

(e.g., zoning)
X X

§ Incorporating collective
choice policies into other
constitutional level rules

X X X X

X = undertaken; Xa = Planned;

Improving Environmental Conditions

Our analysis also examined the extent to which each watershed management
effort improved environmental conditions or served as the catalyst for other
direct and indirect activities that had some potential to improve environmental
conditions or add public value.  It proved difficult to make these determinations
because of the absence of good data on environmental conditions and
implementation activities.  There were also methodological problems associated
with linking changes in environmental conditions to specific programs or
implementation activities.  Therefore, much of the analysis focused on the
activities that offered the potential for improving environmental conditions or
adding other forms of public value.  The analysis concluded that each watershed
management effort experienced some notable accomplishments, which included
direct and indirect activities that were regulatory and nonregulatory in nature
[Table 2].  These activities included regulation, installation of best management
practices (BMPs), habitat restoration and protection, planning, infrastructure
investment, and scientific research.  The particular pattern of activity varied
based on the configuration of problems and institutions in each watershed.  The
analysis concluded that regulations helped to minimize and control future
problems from NPS and habitat loss and degradation.  But the power of
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regulation to stimulate restoration activities was somewhat limited when
environmental conditions had already deteriorated badly.  This was one reason
that the efforts relied on a wide range of non-regulatory activities such as
investment in infrastructure (e.g., sewers, BMPs, etc.), habitat restoration,
education, and planning (e.g., land use, water quality, water use, etc.).

Findings and Recommendations

Our analysis produced a set of findings that were loosely organized around the
four basic stages of the planning process that had a prominent role in each
watershed management effort.  However, this should not imply that the
watershed management efforts followed a linear sequential process.  The
planning activities were iterative in nature and implementation efforts often
began well before a “plan” was completed.  In some cases, participatory
planning was even an implementation activity.  In other cases, implementation
activities were loosely related to the recommendations in a management plan,
although the planning effort may have been the catalyst for the actions.

Problem Definition: The Ecology of Governance

The first group of findings concerned the definition of environmental problems.
The physical and institutional environment in which a watershed management
effort developed influenced the selection of issues, how problems were defined,
and the collection of policy instruments for improving environmental conditions.
The analysis also suggests that while it was important to understand how
ecological systems function, it was equally important to understand “the ecology
of governance”.  That is, the tradeoffs among environmental problems and how
institutions that address these problems function and interact with one another.
The strong influence that we found contextual factors to have on watershed
management efforts suggests that implementation priorities should be set at the
state and local level rather than by federal grant programs.  It also led us to
conclude that context matters a great deal and that contextual conditions and the
ecology of a governance system had a strong influence on the development and
implementation of each watershed management effort.

Characterizing Problems: “Nesting” Science and Agenda Setting

The second group of findings concerned efforts to characterize environmental
problems in order to select management actions and the role that science and
public participation played in these processes.  We concluded that to be effective
science must be “nested” in a decision-making process.  Scientific research is of
little use to decisionmakers if the information provided is not salient to
decisionmakers.  But we also found that scientific research will rarely tell
decisionmakers what to do.  Instead, scientific research provides information
that helps to inform decisionmakers.  Our analysis also revealed that better
information on environmental conditions and implementation efforts was
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needed.  State and local officials also needed technical and financial assistance
to improve data collection and integrate data management systems.  The
watershed management efforts also gave high importance to public participation,
but the role of public and stakeholder involvement varied.  Our analysis also
concluded that it was important to develop a well-managed planning and
decision-making process.  We also identified several important differences
between collaborative decision making and the type of rational, scientific
analysis required by the Clean Water Act’s (CWA) Total Maximum Daily Load
(TMDL) requirements.

Table 2: Selected Accomplishments and Future Challenges of the Case
Studies

Case
Study

Accomplishments Challenges

Delaware
Inland

§ Hydrologic Unit Area
(HUA) program

§ Inland Bays Recovery
Initiative

§ Center for the Inland Bays
(CIB) is still a relatively new
organization

Bays § Water Use Plan
§ TMDL and tributary

strategies

§ Agricultural nutrient
loadings are still a major
problem

§ $158 million in sewer
infrastructure

§ $13 million in land
aquisition

§ Revised compreensive plans
in 1988 and 1997 but
development continues

§ Restoration project at James
Farm

§ CCMP is decreasing
usefulness

Lake
Tahoe

§ Growth controls in the
Regional Plan

§ Devolution of permitting to
local governments

§ Unclear if funding for EIP
will be obtained, particularly
local government’s share

§ Joint lobying agenda with
agencies and NGOs

§ Unclear what is causing
declining lake clarity

§ $900 Million Environmental
Improvement Program

§ Presidential Summit
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Table 2: Selected Accomplishments and Future Challenges of the Case
Studies (cont.)

Case
Study

Accomplishments Challenges

Narragan
sett

§ Greenwich Bay Initiative § Collection of projects not a
program

Bay § Designation of state as “no-
discharge zone” for
recreational boating

§ State provides no
implementation funding

§ CCMP is no longer used or
viable

§ Improved planning capacity
in RIDEM

Salt
Ponds

§ Shared zoning policies that
balanced tradeoffs among
sewers and OSDSs

§ Lack of program to do
habitat restoration

§ Lack of collaboration with
RIDEM

§ Local environmental
ordinances

§ Prevented development of
undeveloped barrier beaches

Tampa § Interlocal Agreement § Lack of linkage with land
use planning

Bay § Nutrient Management
Consortium

§ Efforts to coordinate
monitoring programs

§ Need to address localized
water quality problems

§ State land acquisition
programs

§ Stable implementation
funding

§ Need to bring in other local
government and instustry
partners

Tillamook
Bay

§ Tillamook County
Performance Partnership
(TCPP)

§ Limited financial resouces at
the county level

§ Funding for BMPs in state
forests

§ Development of the
Tillamook Coastal
Watershed Resource Center

§ TCPP is developing as an
organization

§ Flooding events distract
public attention and
resources from other NPS
problems
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Implementation: An Exercise in Advanced Governance

The third group of findings examines implementation activities.  We concluded
that there was no substitute for a well-managed effort.  Issues such as program
leadership, staffing and recruitment, personnel management, budgeting,
contracting, and grants management often emerged as factors that influenced the
planning and implementation process.  The administration of a watershed
management effort proved to be a complex endeavor requiring a formidable set
of professional skills to manage activities and coordinate intergovernmental
relationships.  In short, effective watershed management is an exercise in
advanced governance.  We also concluded that adequate resources (e.g., staff,
money, etc.) and flexibility in spending influenced the effectiveness of
implementation efforts by helping public officials plan and budget with
confidence.  It also allowed state and local priorities to drive watershed
management efforts rather than priorities contained in federal grant programs.

In terms of implementation activities, demonstration projects were often used
during the planning process to formulate policy and encourage the
implementation of BMPs.  Unfortunately, we found that demonstration projects
were often used ineffectively.  The analysis also concluded that there was a
tendency for implementation activities to rely on individual projects that were
often loosely connected or failed to systematically address problems.  This
appeared to be particularly true when there was heavy reliance on federal grant
programs.  In many cases, it was questionable whether these “random acts of
environmental kindness” had much long-term potential to improve
environmental conditions because they were often too limited in scope, duration,
and number.  Instead, the greatest improvements resulted from efforts to
systematically address NPS problems in a targeted fashion.  It was also clear that
there were often unrealistic expectations about what could be accomplished by a
watershed management effort given current funding levels, the pervasive nature
of NPS problems, and existing institutional constraints such as the lack of
flexibility and collaboration in existing federal NPS programs.  It is important
for policymakers, practitioners, and the public to recognize that many NPS
problems are the result of the “tyranny of small decisions” and have developed
incrementally over decades.  It may take equally long periods of time to address
them.

Evaluation: Importance of Performance Monitoring

The final set of findings concerned monitoring and evaluating the effectiveness
of implementation efforts.  We concluded that performance measures and
tracking systems played an important role in encouraging a systematic-approach
to addressing specific NPS problems (e.g., nutrient loadings from stormwater
runoff).  While it was important to have good monitoring data on environmental
conditions, it was also important to have a system that monitors and integrates
data on federal, state, and local implementation activities.  The data on
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implementation activities can help develop and reinforce peer-pressure systems
that occur at the political, professional, and interpersonal level.  We concluded
that these peer pressure systems appeared to sustain commitments to
collaborative activity and encouraged implementation efforts.  We also
concluded that it was important that watershed management effort developed
shared definitions of problems, priorities, policies, and expectations for
implementation activity.  These social norms were an important component of
the peer-pressure systems and provided additional incentives for action and
created informal sanctions to enforce collaborative agreements.

Mark T. Imperial
School of Public and Environmental Affairs, Room 410K
Indiana University
Bloomington, Indiana 47405
Phone: (812) 855 – 5971
Fax: (812) 855 – 7802
Email: mimperia@indiana.edu
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DEVELOPING STRATEGIES AND TOOLS FOR SPECIAL AREA
MANAGEMENT: THE PARKER RIVER/ESSEX BAY AREA OF

CRITICAL ENVIRONMENTAL CONCERN

Katherine M. Busse, Massachusetts Coastal Zone Management

Background

Through the Areas of Critical Environmental Concern (ACEC) Program, the
Commonwealth of Massachusetts identifies significant resources and
ecosystems and works for their long-term preservation and stewardship.  The
Parker River/Essex Bay ACEC was designated in 1979 as the second coastal
ACEC in Massachusetts.  This ACEC crosses five town boundaries and includes
25,500 acres of estuarine, riverine, salt marsh, and barrier beach ecosystems.
The unique area is part of more than 15,000 acres of salt marsh, locally known
as the Great Marsh and is the largest contiguous area of marsh north of Long
Island, New York.  Natural resource issues currently being addressed by
government agencies and other regional organizations include water quality, fish
migration, salt marsh restoration, and land protection.

Figure 1: Salt marsh Habitat on the North Shore of Massachusetts
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Project Goals

To successfully develop and implement resource management strategies and
tools in the Parker River/Essex Bay ACEC, three goals are being addressed.

1) Improve regional coordination.  Representatives from federal, state,
regional, and local governments as well as non-profit organizations support
ACEC resource management activities.  Although effective resource
management requires an integrated approach, these diverse partners often
have separate agendas or narrowly focused interests.  In addition, municipal
activities have been based primarily on local boundaries without a
coordinated regional and ecological approach.  The Parker River/Essex Bay
ACEC project is improving resource management efforts by increasing
communication among regional partners and by focusing on an ecosystem
based approach to planning and outreach.

2) Increase public participation.  A public outreach and education program is
needed to ensure that ACEC management strategies are embraced and
implemented at the local level.  Citizens and municipalities need to
recognize that this salt marsh ecosystem not only provides important
ecological functions but also supports  local and regional economies, public
health, and recreational opportunities.  Through the ACEC project, a better
awareness of natural resources, the connection of these resources to the
quality of life, and the need to manage them in an environmentally sound
manner are communicated to the public.

3) Create a model of resource strategies and tools.  Since this region was
designated 20 years ago as an ACEC, identifying existing management
efforts and recommending future strategies and tools is more beneficial and
realistic than developing a traditional management plan.  By working with
partners to identify management successes, challenges, and needs
throughout the region, we can develop effective strategies and tools for
resource protection.  As part of this process, resource management goals
and objectives are identified, local protection mechanisms are evaluated,
gaps are targeted, and improvements for local resource protection are
recommended.

Project Tasks

To address the stated goals, the ACEC project involves a wide variety of tasks
organized into four working themes: resource inventory, education, technical
assistance, and management tools.

1. Resource Inventory.  Since the designation of this ACEC 20 years ago,
there has not been an assessment of reports, research, or monitoring of
natural resources.  To address this concern, all available information was
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gathered by doing a literature search and working with regional scientists to
obtain anecdotal information.  The final document includes an assessment
of ACEC resources, a bibliography of published and unpublished reports,
and geographic information system (GIS) maps.  The inventory identifies
research needs, resource trends, important management issues and hot
spots, and opportunities for restoration throughout the ACEC.

2. Education.  A variety of outreach projects are used to increase public
awareness and support for resource protection.  Monthly newspaper
columns discuss how ACEC resources relate to the environment, economy,
and recreation in the region.  Boat tours are offered as a hands-on way to
educate the public about salt marsh resources, impacts, and importance to
the local ecology and economy.  In addition, a brochure describing the
ACEC was created and mailed to local landowners to highlight the
importance of their backyard natural resources.  It is important to work
directly with ACEC partners and communities to organize and implement
these outreach activities.

3. Technical Assistance.  Key information is being identified and developed
for an ACEC GIS database (i.e., mooring areas, regional water quality
monitoring stations, restoration sites, etc.).  This local information is being
integrated with a state developed GIS database.  In addition, a working
group of partners with concerns of GIS data development and training was
organized and continues to meet on a monthly basis.  Basic ArcView
training courses help the workgroup use spatial data to display and query
ACEC resources.

4. Management tools.  Municipal officials and volunteer committees from
each of the five ACEC communities were interviewed to identify regulatory
and nonregulatory strategies for resource protection.  From these interviews,
insight into resource issues, potential needs, and barriers to improving
resource protection were identified.  Information from each ACEC town
was compiled to make both local and regional assessments of management
successes, challenges, and recommendations.  Recommendations may
include implementing wetland bylaws, creating a 300-foot buffer around the
ACEC boundary, or drafting and implementing stormwater management
plans.

Information compiled from the project’s inventory, education, technical
assistance, and management tool components will be documented in a final
report or “workbook”.  This product will serve as a transferable model for other
ACECs and special resource areas throughout the state.  Through this project,
local support is increasing for long-term management efforts in wetland
restoration, land protection, water quality improvement, and fisheries/shellfish
restoration in this valuable ACEC salt marsh ecosystem.
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THE PEA PATCH ISLAND HERONRY REGION
SPECIAL AREA MANAGEMENT PLAN:

ENSURING PLAN VIABILITY IN THE NEW MILLENNIUM

Susan E. Love,  Delaware Department of Natural Resources and Environmental
Control, Delaware Coastal Programs

Introduction

Pea Patch Island, located in the Delaware River, is home to the largest colony of
nesting herons on the East Coast (north of Florida) and is considered a wildlife
resource of both local and national significance due to its size and composition.
Nine species of herons, egrets and ibises nest on this island each spring, once
numbering over 12,000 nesting pairs.  Today, the colony numbers only about
3,000 nesting pairs of wading birds, and reproductive success for some species
is low.  The rapid decline in population has been cause for much concern among
researchers, environmental organizations and private citizens and has warranted
special attention for this resource through a Special Area Management Plan
(SAMP).

Pea Patch Island is located in the environmentally degraded upper reach of the
Delaware Estuary, between New Jersey and Delaware.  This 310-acre island is
also home to Fort Delaware, a Civil War fort that is open to the public and
sponsors numerous activities throughout the spring and summer.  The Delaware
River main shipping channel lies just 200 meters from the small island’s eastern
shore.  The adjacent mainland of Delaware and New Jersey, upon which nesting
herons are dependent for adequate and safe sources of food for themselves and
their young, are fringed by tidal and man-made impounded wetlands,
surrounded by agricultural, industrial, petrochemical, and suburban land uses.
Crucial foraging areas for many species of herons are currently threatened by
explosive urban and suburban growth.  Other anthropogenic stressors such as
wetland loss and degradation, pesticide usage and industrial contamination,
coupled with the issue of predation, pose complex challenges to the survival of
the thousands of herons, egrets and ibises that nest and rear their young on Pea
Patch Island each year.

In response to concerns about the health and sustainability of this important East
Coast heronry, a Special Area Management Plan for the area within a 15-
kilometer radius around the island was developed by the Delaware Department
of Natural Resources and Environmental Control’s Coastal Management
Program (DCMP) and the National Oceanic and Atmospheric Administration’s
(NOAA) Strategic Environmental Assessments Division.  The purpose of the
Pea Patch Island Heronry Region Special Area Management Plan is to build and
apply the knowledge and commitment necessary to ensure long-term protection
of the resources that support the Pea Patch Island Heronry through a broad-
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based, ecosystem approach.  The development of the SAMP was a consensus-
based effort involving representatives from government agencies, nonprofit
organizations and industry.

Key issues affecting the heronry, as well as strategies to address them, were
identified and developed by stakeholders and were included in the Pea Patch
Island Heronry Region Special Area Management Plan Final Document (1998).
This document has provided guidance for an effort to implement priority
strategies for improving or protecting the herons and their critical habitat.  To
date, nearly two-thirds of the strategies outlined in the document have been
implemented or addressed, but few have been fully completed.  The SAMP and
its implementation process will face several challenges to its longevity and
usefulness in the coming year.  Issues of concern include garnishing public
awareness and support, securing new funding sources when federal funds expire,
ensuring continued commitment and enthusiasm from participant organizations
and shaping policies that will ensure prolonged protection of this special
resource.

The Herons of Pea Patch Island

Nine species of herons and ibises inhabit Pea Patch Island: Black Crowned
Night Heron, Yellow Crowned Night Heron, Glossy Ibis, Great Blue Heron,
Little Blue Heron, Great Egret, Snowy Egret, Cattle Egret and Tri-Colored
Herons. The declining population of the herons nesting on Pea Patch Island is
indicative of the many challenges these birds face.  The heronry is located in a
large, multiple-use estuary, flanked by extensive areas of agriculture, residential
and commercial development.  This type of setting increases the chance of
exposure to many pollutant classes including petroleum derivatives, industrial
pollutants (PCBs, radionuclides), metals, pesticides, and municipal waste.  The
physical proximity of industrial infrastructure and commercial ship traffic to the
island also poses a very real threat to the herons in the form of oil spills and
accidental chemical releases.

In 1993, a joint effort between Manomet Center for Conservation Sciences and
the Delaware Department of Natural Resources and Environmental Control was
undertaken to determine population status, contamination levels and habitat
utilization of these birds in order to determine critical needs for the survival of
the heronry.  In addition, assessing the health of apex species (species at the top
of a food chain, such as herons) provides a picture of the total health of an
estuary ecosystem, including water quality status and viability of multi-tiered
food webs.

As the heronry was studied, health issues and probable causes were identified.
Industrial contaminants such as organochlorine and heavy metals were found
only at low levels in blood tests done on certain species, indicating that
industrial contaminants are of low concern.  Blood cholinesterase levels in some
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heron species were found to be lower than those on other colonies on the East
Coast, indicating possible secondary exposure to organophosphate and
carbamate pesticides.  Cholinesterase is an enzyme required for nerve to nerve
and nerve to muscle transmission; depressed levels can result in changed
behaviors.  A number of nestlings had moderate to severe lesions on their
abdomens, caused by dermestid beetle larvae feeding on their blood.  It was
hypothesized that development of lesions was a direct result of changed
behavior from lowered cholinesterase levels; more specifically that lowered
blood cholinesterase was causing the nestlings to be lethargic, resulting in the
inability to prevent the beetle larvae from attaching to their abdomen.  Egg
production and fledgling success for all species in Delaware Bay is generally
lower than for any other colony on the East Coast; some of this may be due to
predation by crows and resident small mammals, but other reasons for low
reproductive success are suspected.  Population status has been tracked carefully
each year.  In the mid-1980’s more than 12,000 pairs of herons in total nested on
Pea Patch Island.  That number today is only about 3,000 pairs. This represents a
significant drop in population numbers from just a few short years ago; most
notably in two species: Cattle Egrets and Snowy Egrets.  Little Blue Herons,
Glossy Ibis and Black-Crowned Night Herons are also in decline.  Populations
of other birds nesting on the island are either fairly stable or cycling.  Thus far,
researchers have been unable to pinpoint a concrete reason for population drops
in those species, and may never be able to, given the complexity and number of
variables in this system.

Development of the SAMP

Section 309 of the Federal Coastal Zone Management Act provides for Coastal
Zone Enhancement Grants to states for the purpose of carrying out the section’s
specific objectives.  One of the eight objectives defined in this section is
“preparing and implementing special area management plans for important
coastal areas.”  The statute defines a special area management plan as “a
comprehensive plan providing for natural resource protection and reasonable
coastal-dependent economic growth containing a detailed comprehensive
statement of policies; standards and criteria to guide public and private uses of
lands and waters; and mechanisms for timely implementation in specific
geographic areas within the coastal zone”  (16 U.S.C.A. §1453(17)).

The idea for a Special Area Management Plan for the Pea Patch Island region
was cultivated by the Delaware Coastal Management Program and National
Oceanic and Atmospheric Administration’s Strategic Environmental Assessment
Division and was driven by the need to make proactive decisions about the
management and protection of the resources which sustain the herons nesting on
Pea Patch Island.  A Core Group of participants was formed to actively oversee
the development of the SAMP.  In addition, two workshops were held in which
the Core Group and many additional stakeholders identified issues they believed
to be affecting the sustainability and health of the heronry.  Once these issues
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were fully researched, workshop participants developed strategies to address
them.

Seven major issues of concern were identified through this process: Habitat
Change/Development, Pesticides, Contaminants, Oil Spills/Industrial Accidents,
Habitat Improvement and Protection, Outreach and Education and Human
Disturbance.  Each issue was thoroughly characterized by the group and
published in an Issues Characterization document.  Participants then developed
strategies to address these key issues.  Sixty-six strategies were set forth by the
group of which 28 were included in the final document.

These 28 strategies form the basis of the SAMP and have driven its
implementation to date.  This strategy driven process is what differentiates the
Pea Patch Island Heronry Region SAMP from other Special Area Management
Plans, which serve mainly as reference or guidance documents of limited scope.
The implementation of strategies using federal funds keeps the SAMP document
and process an “on-the-ground” effort, but also poses numerous special
challenges.

SAMP Implementation

A Core Group of participants has been meeting on a quarterly basis since 1997
to guide development of the document and implementation of SAMP strategies.
The group is now known as the Implementation Team, since their current focus
is ensuring that strategies from the document are carried out.  Each year, the
Implementation Team votes for strategies to implement with dedicated funding
from NOAA for that year.  Preference for strategies is based upon level of
organization involvement, interest and availability of matching funds.  To date,
of 28 strategies included in the original document, 19 have been implemented.

Strategies implemented and funded by the group include small-scale projects as
well as more complex, multi-organization efforts.  The group was successful in
ensuring that a county comprehensive plan included riparian buffer ordinances
and multi-agency work is on-going to develop riparian buffer criteria that will
benefit wildlife needs, including herons.  A permanent buoy anchor system for
oil spill booms was established around the island itself and workshops will be
held this spring to develop hazing and retrieval plans for Pea Patch Island and
the surrounding area in the event of an oil spill or chemical release.  A complex,
multi-agency effort is underway to establish a framework and information
management system for dredging project decision-making in Delaware, a result
of which should be reductions in environmental impacts due to dredging.
Research on the health of the birds is on going; new studies will be conducted
this spring to determine what, if any, hazards could be associated with herons
and other wading birds foraging in confined disposal sites.
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Challenges and Solutions

One of the primary challenges to the success of the Pea Patch Island SAMP
effort, as with any project of this scope, is effective cooperation and
communication between agencies and organizations.  This issue is further
complicated because this SAMP is an interstate effort, involving strategies
targeted for both Delaware and New Jersey.  Efforts thus far have focused
mainly on the Delaware side, in part because this is where most of the rapidly
developing areas, as well as the majority of heavy industry, are located.  In
addition, participation and active involvement from New Jersey has been sparse
since the publication of the SAMP Final Document.  Participation by states on
both sides of the river is crucial for the survival of the heronry since these birds
neither recognize nor adhere to state borders when foraging for food for
themselves and their nestlings.  Recently, interest in the SAMP from the New
Jersey side has resurged.  The New Jersey Department of Environmental
Protection has expressed interest in coordinating projects with the SAMP
Implementation Team; and the Delaware Estuary Program, headquartered in
New Jersey, is offering funding to work on a joint Delaware/New Jersey
cooperative project. This interest is encouraging; and active participation from
New Jersey may help to breathe life into an on-going effort that is slowly losing
some momentum.

Securing sources of funding is always a challenge for any effort, but it has not
been a major issue to date for this effort because implementation of strategies
for the past three years has been heavily subsidized by federal seed money from
a NOAA grant.  This block funding ends this year.  It will be critical for the
group to actively secure funding from sources other than the federal
government, although we have limited experience in this arena.  A few grant
applications have been submitted for projects with little or no success.
Involvement from New Jersey will help tremendously in the search for new
funding sources, as we can partner on many initiatives.  The SAMP final
document also provided for the formation of a sub-group, tasked specifically
with securing funding for new projects.  This group has not been formed as yet,
but it may be necessary in the near future.  Obtaining funding for strategy
implementation is crucial to the active role the SAMP plays in the conservation
of this ecosystem; without funding for priority projects, the SAMP will no
longer be an effective conservation and management tool.

Another problem the SAMP faces is developing and carrying out effective
outreach and education programs.  Outreach efforts aimed at the general public
have not been successful; residents of Delaware and New Jersey are not aware
that such a nationally significant resource exists in their backyards.  The SAMP
group has done outreach opportunistically for the past few years, with no long-
term plan nor targeted audience.  Development of a five-year outreach plan is
now underway.  This plan sets forth a schedule for outreach activities and
messages that will be dispersed for different audiences.  It is hoped that creating
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awareness of this resource and its importance will help garnish support for any
legislation or regulations that may be implemented to protect the area.

Strategies and research associated with the Pea Patch Island Heronry Region
Special Area Management Plan have complied a tremendous amount of
information about the herons and the ecology of the surrounding landscape.
Much of this information has either not been distributed to or is not being used
by organizations that could benefit from it.  Few strategies thus far have been
completed in total but in the coming months and years, final research reports,
GIS coverages, wetland models and other information will be developed.  It will
be a challenge to ensure that these materials, which were deemed to be
important tools for management of the area, will be used by the agencies and
organizations charged with management and protection of the heronry region.

The Future Direction of the SAMP

The exact course that implementation of the SAMP will take from this point
forward is hazy, at best.  The biggest factor in the future direction of the SAMP
will be the willingness of the participant organizations to increase their active
involvement by taking the lead on priority projects, contributing staff time,
helping to secure funding, and garnishing support for the continuation of this
important project.

In the immediate future, an update of the 1998 SAMP Final Document will be
written and published.  The current SAMP Final Document is now three years
old; and strategy development began almost five years ago.  Since then, we have
gained much knowledge about the status of the birds and their surrounding
environment.  In addition, land use plans have been adopted on both sides of the
river, and some pesticides of concern have been banned from use.  The Update
Document will conclusively review the status of strategies and indicate where
extra effort should be placed in the future.  In addition, new strategies may be
identified and developed to be included with the update.
Using new information about the heronry and taking into account new laws and
policies, we can reassess the priorities of the SAMP and direct efforts where
they are needed most at this time.

Policy statements, a key component of a SAMP that has been absent in this
process thus far, will be included in the update document.  These policies will be
developed by the Implementation Team and other stakeholders and will be
incorporated into the policies of the Delaware Coastal Management Program.
Once incorporated into the program, they will be used to evaluate Federal
Consistency reviews.  Federal Consistency, required under sections 307(c) and
(d) of the CZMA, provides a means for improved federal-local cooperation
regarding important federal actions that could affect coastal resources.  This is
one of Delaware’s strongest means of protecting its coastal resources because
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the state has the authority to deem a federal action inconsistent with the policies
of the DCMP.

It is crucial that this heronry is preserved to the best of our ability, since nesting
areas for herons, egrets and ibises are no longer abundant along the East Coast.
If the birds abandon the Pea Patch Island Heronry due to lack of abundant food
sources, an oil spill, human disturbance or other reasons, they will have very
few, if any, places to re-establish a colony and breed successfully.  With
improved coordination and participation and a set of policies pertaining to the
protection of the heronry and the resources that support it, the Pea Patch Island
Special Area Management Plan and its Implementation Team can continue to
work towards ensuring the survivability of one of the most important breeding
and nesting areas for herons, egrets and ibises on the East Coast.

Susan E. Love
Delaware Coastal Programs
Delaware Department of Natural Resources and Environmental Control
89 Kings Hwy.
Dover, DE  19901
Phone: (302) 739-3451
Fax: (302) 739-2048
Email: slove@state.de.us
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THE CONTRIBUTION OF AN EUROPEAN LIFE PROJECT TO THE
REVITALIZATION OF THE URBAN WATERFRONT IN A COASTAL

LAGOON – A CASE STUDY FROM PORTUGAL

Fátima L. Alves, Filomena M. Martins, and Celeste A. Coelho
Department of Environment and Planning, University of Aveiro Campus

Universitário, Aveiro, Portugal

Introduction

The Ria de Aveiro, situated in the Central Region of Portugal, is a coastal
lagoon that is subject to the influence of the tides. This has resulted in a set of
characteristic biotopes, which enable antropic and natural process. Each of these
biotopes will, if managed and controlled correctly, allow simultaneously the
biodiversity and integration of making in the landscape of the wetland.

The characteristics of the lagoon and the socio-economics activities developed
inside and around the area during the last decades  are strictly dependent of the
navigability conditions of the several branches showing the strong link between
the differences activities and the lagoon

From the 109 quays that existed in the past, only 37 are presently in use. The
remaining quays either have disappeared altogether, or are now in an advanced
state of degradation. The cultural and historic importance of these particular
quays and the strategies defined in order to revitalise the Ria de Aveiro as a
whole, have develop a recovery and valorization Quay’s Plan, representative of
these several potentialities and interests of the population of Aveiro’s District,
serving the integrated management goals.

This presentation shows the results obtained during the first year of this (1999)
pilot project, especially the strategies of intervention defined inside the
Partnership inside the MARIA Program (LIFE’96).

Recuperation And Valorisation Of The Quays

Due to the lagoon characteristics of the Ria de Aveiro, the socio-economic
activities developed in its surroundings along times occurred in a close
dependency of the navigability of its channels. The use of the channels to
transport people, cattle and merchandise, when other highways along the Ria
where almost non-existent, implicate the existence of numerous quays in the
riverain villages. Only 37 of the 107 quays are still in use. Most of the quays
have suffer degradation during the times due to the lack of use, some have
disappeared and others are too degraded and the recuperation will be very
difficult. Attending to the historical and cultural meaning of this quays and to
their importance in the revitalisation of the Ria it is important to develop one
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quay recuperation and revitalisation plan. That presents the potentialities and
interests that can contribute to the welfare of the population that can use it, on an
integrated management perspective.

Objectives

With this pilot-project we will try to find solutions that stimulate an increasing
involvement of the waterfront communities making possible one future
revitalisation of the Ria itself, encouraging its leisure and recreational
components. In this sense we consider as necessary:
- To define the physic, social and environmental qualification of the places

where the quays are situated.
- Typify the adaptation of the quays to the potential uses of the annex

waterfront margins.
- Define strategies to the physic recuperation and qualification of the quays.
- Implement revitalisation strategies.

Methodology

The methodological approach in this pilot-project comprehends seven different
phases:
• 1st PHASE: the Ria dynamics knowledge will help the definition of

guidelines for the intervention actions;
• 2nd PHASE: study and diagnosis of the Ria (potentialities/problems/

vocations), its navigability, the interest of the navigation activities and the
municipalities interventions;

• 3rd PHASE: elaboration of theoretical models to the revitalisation of the
quays;

• 4th PHASE: evaluation of the various quays and selection by multi-criteria
analysis of those who will be object of intervention;

• 5th PHASE:  the model of revitalisation will be applied to the target quays;
• 6th PHASE: elaboration of the conclusions and recommendations about the

developed theory and practice
• 7th PHASE: the most appropriate models of revitalisation to each quay will

be applied.

In what concerns to the necessary means to develop this pilot project we can
refer its diversity in terms of type and use during the different phases of the
work. In terms of documented information we will use the disposable
bibliography, works already effectuated in Ria area, reference work models,
Municipality Master Plans and Urban Plans, some interviews with the
municipalities, questionnaires to population and cultural and sportive
associations, and Harbour Administration advisory field work.
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As a consequence of the developed work we aim to reach the following results:
- identify the number of quays that are rather degraded and in deep

need to be revitalised;
- identify the existence of areas with a great tourist potentiality;
- identify the diversity of uses and decay of traditional activities;
- reanimate the traditional activities and the uses of the Ria by the

local communities and municipalities;
- implement revitalisation models to some of the quays of the Ria de

Aveiro.

Discussion Of The Expected Results

Taking into account the objectives of this project, we have the expectation of
identifying the virtues and insufficiencies of integrated management for the “Ria
de Aveiro”. This way we can identify integrated coastal zone management
methodologies, in particular for wetlands. In anticipation of obtaining a negative
reaction, it is our expectation to identify mechanisms that permit the
reformulation of one such structure capable to dispute with the diversity and
multiplicity of aspects related to physical planning and conservation of this area.

The innovating character of this integrated approach of physical planning and
management (considered  necessary in promoting the sustainable development
of the coastal zones) has for itself one group of difficulties and risks due to the
non-existence of a consistent theoretical reference that supports the
implementation of projects with this characteristics. If we associate to this point
the social, institutional and political contexts in which the project develops,
namely in regard to the weak tradition of planning, participation and cooperation
of agents in Portugal and the low level of involvement in partnership (legally
conditioned by the political calendar), the difficulties and risks inherent to the
project increase.

Meanwhile the acquired experience by the actual partnership during the MARIA
project (LIFE’96) constitutes a benefit from the actual project. That
circumstance is much more evident if we consider the quantity and diversity of
entities which form the actual partnership. The entities represent different legal
levels and capabilities intervening in the Ria area with different perspectives of
use and with specific dynamics and co-operating to achieve the sustainable
development to this region.

Integrated management of coastal zones is a subject of the European Union
agenda and this project can contribute to develop strategies at this level. The
contribution of ESGIRA-MARIA project presents an operative feature because
it pretends to test the capacity of the management structure through the
development of pilot-projects in the resolution of the problems that affect the
coastal lagoons.
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CREATIVE APPROACHES TO ENVIRONMENTAL COMPLIANCE
FOR WATERFRONT DEVELOPMENT IN DOWNTOWN SAN DIEGO

Bill Chopyk, Manager of Planning Services,
Port of San Diego

Downtown San Diego is growing up. The skyline is changing rapidly. A strong
economy, fueled by the tourism industry, is increasing the demand for hotel
rooms, marina slips, convention facilities, retail shops and restaurants on the
waterfront of downtown San Diego known as the Embarcadero. This waterfront
property is predominantly located on Port tidelands, i.e. those lands held in trust
by the Port of San Diego for the people of California. The Port of San Diego is
responding to this demand by preparing a comprehensive visionary master plan
for the North Embarcadero and evaluating a variety of development proposals in
the South Embarcadero.

Two key environmental laws were created in California to regulate land-uses
and development within the coastal zone: 1) The California Environmental
Quality Act (CEQA) of 1972; and 2) The California Coastal Act (Coastal Act)
of 1976. CEQA requires a detailed and thorough analysis of the environmental
impacts resulting from development projects. This analysis, contained in an
Environmental Impact Report (EIR), must assess all significant impacts that a
development project will have on the environment and contain measures for
mitigating, or reducing to the greatest extent possible, those environmental
impacts. The Coastal Act assures priority for coastal-dependent and coastal-
related development over other development. The Coastal Act also maximizes
public access to and along the coast and encourages public recreational
opportunities in the coastal zone. The Coastal Act establishes the California
Coastal Commission who oversees and regulates the Port of San Diego and its
Port Master Plan.

The North Embarcadero Alliance Visionary Plan is the outcome of a unique
alliance among five (5) government agencies with significant jurisdictional
and/or ownership interests in the North Embarcadero. Created through a
Memorandum of Understanding (MOU) signed in the summer of 1997, the
North Embarcadero Alliance consists of the U.S. Navy, Port of San Diego,
Centre City Development Corporation, City of San Diego, and San Diego
County. This cooperative venture reflects an understanding of the potential of
the North Embarcadero as a great bayfront district in the city and an
appreciation for a coordinated, comprehensive vision for the area. As stated in
the MOU, the overriding goal of the planning effort is to assure that the North
Embarcadero becomes "the showcase of the San Diego waterfront and a place of
urban grandeur". The North Embarcadero Alliance Visionary Plan was adopted
unanimously by the five (5) Alliance agencies on December 4, 1998. To achieve
CEQA compliance, a programmatic EIR is being prepared jointly by the City



636

and the Port of San Diego. The visionary plan will be implemented through a
combination of private development and public infrastructure improvements.

The South Embarcadero Redevelopment Program is a project specific program
that analyzed the environmental impacts and consistency with the Coastal Act
for the following development projects:

1. Hyatt Regency Hotel Expansion including a second 450 ft. high hotel
tower containing 808 hotel rooms with 20,000 sq. ft. of new meeting
space, 34,000 sq. ft. of exhibit space, and 30,000 sq. ft. of ballroom
space.

2. Seaport Village Expansion including 183,280 sq. ft. of additional retail
and restaurant space in 22 new one- and two-story buildings, and a
subterranean parking garage containing 1310 parking spaces.

3. A new 4.1 acre park connecting the waterfront promenade to Harbor
Drive enhancing public access and public views to San Diego Bay.

4. Convention Center Expansion adding 800,000 sq. ft. to the existing
940,500 sq. ft. convention center for a total of 1,740,500 sq. ft.
combined convention facilities on the waterfront of downtown San
Diego.

The proposed development in the Embarcadero brought forth several issues
related to parking, traffic circulation, visual impact, public access, and increased
pollution. The Port of San Diego dealt with these environmental issues in the
following creative ways.

Parking:

A Parking Management and Monitoring Program was devised to reduce parking
demand by providing and encouraging alternative methods of transportation.
Water transportation (water taxis, ferry service, boat access), improved bicycle
facilities, mass transit stops, employee transit and carpooling incentives, off-site
overflow and valet parking service, annual parking reports, and daily parking
monitoring will ensure that adequate parking facilities exist for the new
development. Corrective measures may be taken if the monitoring and parking
reports show a significant lack of parking.

Traffic and Circulation:

The EIR includes a detailed traffic study to determine projected increases in
traffic volumes resulting from the proposed developments. Options for reducing
traffic impacts to an insignificant level include widening streets, providing
additional through traffic lanes, and improving mass transit. Flexibility in
achieving traffic mitigation is critical for coordinating and implementing the
development plans of surrounding jurisdictions. For example, the downtown
Centre City plan may call for narrowing a street and redirecting traffic, while the
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Port District plan may call for street widening. Without options for reducing
traffic, the ability to reconcile conflicts in traffic improvement plans is limited.

Visual Impact:

Visual simulations were prepared to illustrate what the proposed development
will look like from the human perspective. Three different kinds of simulations
were used: photomontage, architectural renderings, and three-dimensional
computer graphics. By reviewing the simulations, adjustments can be made to
improve development plans. For example, the placement of the new Hyatt hotel
tower was setback 100 ft. and moved over an additional 25 ft. to keep the "pier
walk" view corridor open.

Public Access:

A Public Access Program was developed for the Embarcadero area that provides
a "blue-print" for public walkways, bicycle lanes, viewpoints, public art,
environmental education displays, parks, picnic areas, restrooms, fishing areas,
plazas, public parking facilities, disabled access, and water access points. All
new development in the Embarcadero must adhere to and respect the Public
Access Program. This program ensures consistency in the pedestrian experience
while moving through the Embarcadero area.

Environmental Quality:

The Port of San Diego adopted a Comprehensive Management Program to
improve the environmental quality of San Diego Bay. This program involves
monitoring of district anchorages, moorings, and boat ramps, supplementing
monitoring with education and preventative programs, elimination of illegal
anchorages , sponsoring bay cleanup days, monitoring and maintenance of
landscape and hard surface shoreline facilities, reduction or elimination of
sediment discharges through shoreline erosion management, implementation of
integrated pest management programs, best management practices, development
of a spill contingency plan, and cooperation with upstream municipalities and
water quality boards to eliminate nonpoint sources of pollution.

In conclusion, the Port of San Diego was able to gain community support and
the approval of the California Coastal Commission for the proposed
development projects on the waterfront of downtown San Diego. This was due,
in large part, to the high level of public participation in the planning process and
the willingness to change plans in response to community input. Whenever
possible, a win-win situation was sought. For example, the public benefit of a
new four acre park, providing public access, public view corridors and public art
opportunities, is a reasonable trade-off for the increased traffic, congestion, and
view blockage resulting from new hotel and retail developments. The Port of
San Diego will benefit from increased revenues and the public will benefit from



638

a new park. San Diego continues to grow while improving the environment for
the benefit of the people of California and the public at-large.

Bill Chopyk, Manager of Planning Services
Port of San Diego
3165 Pacific Highway
San Diego, California 92101
phone: (619) 686-6469
fax: (619) 686-6508
email: wchopyk@portofsandiego.org
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WATERFRONT COMMUNITIES IN FLORIDA - ADAPTING TO A
CHANGING WORLD.

Teresa Divers, Local Program Assistance Coordinator, Florida Coastal
Management Program

In response to economic and societal changes that threaten the existence of
Florida’s traditional waterfront communities, the Florida Coastal Management
Program (FCMP) developed a technical assistance tool called Waterfronts
Florida. It is designed to provide support, training, innovative technical
assistance, and limited financial assistance to communities struggling to
revitalize and renew interest in their waterfront districts. Every two years, three
communities are designated to participate in Waterfronts Florida. This
designation enables them to support their efforts to revitalize their waterfronts in
a manner which incorporates environmental and cultural resource protection,
integration of the viable traditional waterfront economy, hazard mitigation, and
public access to the waterfront. The FCMP has realized the completion of the
first cycle of Waterfronts Florida. The three original communities have
successfully completed their visioning and planning processes, and are well on
their way to implementing waterfront revitalization plans. In January 1999, three
new communities--Vilano Beach, Oak Hill, and the Village of Cortez were
selected to participate in Waterfronts Florida. These communities have created
their local Waterfront Committee and have attended an initial training session.
They are now working on implementing their first-year projects which are
designed to have an immediate visual impact in the targeted waterfront area.
This presentation will examine the successes and failures of Waterfronts Florida,
and discuss ways that these six communities have attempted to rejuvenate
themselves in spite of their inability to rely on commercial fishing.

Teresa Divers
Local Program Assistance Coordinator
Florida Coastal Management Program
2555 Shumard Oak Blvd.
Tallahassee, FL  32399-2100
telephone: 850-414-6558
fax: 850-487-2899
email: teresa.divers@dca.state.fl.us
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FEDERAL FLOOD INSURANCE: HAS IT RUN AGROUND?

Philip Weinberg*, Professor of Law, St. John's University School of Law

The federal flood insurance program, enacted in 1968, had two primary goals
expressed by Congress:  to provide affordable insurance to owners of property in
flood plains and along coasts and to “guide . . . future construction where
practicable away from locations which are threatened by flood hazards.”1  It has
met the first goal fitfully, the second hardly at all.  Amendment of the National
Flood Insurance Act (NFIA) to help it achieve these goals is long overdue.  It
should be part of the environmental agenda of Congress and the next President.

The Act stemmed from the prodigious damage wrought by flooding and coastal
storms, heightened by a series of hurricanes in the 1960s.  It is administered by
the Federal Emergency Management Agency (FEMA).  Under the Act federally-
subsidized flood insurance is available in communities that enact local land-use
controls aimed at reducing flood damage.  But purchasing the insurance, even at
the bargain rates produced by the government subsidy, is not mandatory, and
only 4.2 million of the 11 million structures eligible for this insurance are
actually covered.2  Although this represents a substantial increase from 2.6
million policies in 1993,3 it is still considerably less than half the eligible
structures.  This means the flood insurance program is not receiving the
premiums it needs to remain solvent, sharing the risk among a large number of
policyholders.

To complicate matters, since flood insurance takes effect just five days after
purchase, property owners can literally wait until a flood is headed their way
before obtaining insurance4--hardly an economically efficient way to run the
program.

The risk of flood actually exceeds greatly that of fire or other threat to life and
property.  Structures in flood-prone areas have a 26% likelihood of being
flooded during a 30-year period, the duration of a standard mortgage.  In
contrast, the risk of fire in thirty years is only 4%.5

Even more serious is the program’s failure to effectively reduce building along
flood-prone coasts and river basins.  Though the Act authorizes flood insurance
only in municipalities with “adequate land use and control measures (with
effective enforcement provisions) which the Director [of FEMA] finds are
consistent with the comprehensive criteria for land management and use”
adopted by that agency,6 this seeming requirement has not been enforced.
FEMA has few resources to ensure that local governments honor this
commitment.  Hardly any communities have ever been disqualified for
inadequate, or ineffectively enforced, land use controls.7  Recently FEMA has in
fact threatened several municipalities with probation, a step potentially leading
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to suspension if the local government fails to enact or enforce flood-plain land-
use controls.  These include Cotati, Calif.; Cedar City, Utah; and Island County,
Wash.  Three West Virginia communities, Smithfield, Reedsville and Newburg,
have actually been suspended.8  Suspension means that owners may not obtain
flood insurance or federal disaster assistance.

The federal courts have consistently rejected attempts to make local
governments live up to the Act’s provisions.  In Cape May Greene v. Warren,9

the Environmental Protection Agency denied a permit for a sewage treatment
plant needed for a large coastal development in a flood-prone area.  The court
overturned the EPA’s denial of the permit, holding the Agency lacked authority
to curtail construction in coastal areas likely to flood.  The municipality and
state had both approved the project despite its predictable impact on coastal
flooding.

Again, when banks violate the Flood Insurance Act’s mandate that they inform
home purchasers of flood hazards before furnishing a mortgage loan, the courts
hold the homeowners have no valid claim against the bank under the Act.10

Even the United States Government has extremely narrow power to sue a local
government that fails to enforce flood-control measures while participating in
the insurance program.  In United States v. Parish of St. Bernard,11 the court
rejected the Government’s suit under the Act and for breach of contract, though
it did permit a subrogation claim under which the United States might
theoretically sue on behalf of individual property owners--a circuitous and rock-
strewn route that has not been followed.

The Act’s mandate to encourage construction outside flood-prone coastal and
river areas has been essentially ignored.  A salutary provision, that would have
paid up to 110% of the value of a structure in an area subject to erosion or
undermining by waves if the owner were to relocate or demolish it, was actually
repealed in 1994 as part of a law entitled, ironically, the National Flood
Insurance Reform Act.12  This measure, enacted in 1988, was ineffective
because few owners availed themselves of it.  Most were more than willing to
remain on the beachfront and have the taxpayers reimburse them for the
predictable flood damage.

Proposals to strengthen the Act have repeatedly been stymied after incurring the
political power of developers and shorefront property owners.  A measure to bar
all banks--not just federally regulated institutions--from furnishing loans to
flood-prone properties not protected by flood insurance has failed to pass.  If
enacted, it would have significantly increased the pool of insured properties and
made the entire program more secure.  Other proposals to bar flood insurance in
areas subject to severe flooding has likewise failed.  These bills would direct
federally subsidized insurance away from regions likely to be repeatedly
flooded, precisely as Congress has directed and common sense dictates.  But the
opposition from builders and shorefront owners has caused Congress to shelve
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these proposals over and over again.  Bills to require owners to pay higher
premiums after they file two claims have also languished in Congress.  There is
little incentive for owners to relocate away from flood plains, or for builders to
avoid those hazardous areas.  Instead, construction continues apace, destroying
wetlands and beaches and vastly increasing the damage caused by storms and
floods.

The Coastal Barrier Resources Act,13 enacted in 1982, bravely attempted to
protect barrier islands from overdevelopment.  It bars federal flood insurance, as
well as any other federal funds for roads, post offices, housing or the like, for
construction on a presently-undeveloped barrier island.  The islands to be so
protected are to be  identified by the Secretary of the Interior.  This measure
makes eminent sense as far as it goes, but is far too late in the day to thus protect
the coastal barrier islands, from Long Island’s south shore to Atlantic City,
Ocean City (Md.) and Miami Beach, that have long since been developed.
However, between the pristine areas covered by this statute and the over-
developed islands on which cities sit, there are many barrier islands now subject
to construction.  Denial of flood insurance and federal money here might really
channel development away from these fragile, irreplaceable coastal resources.
Congress should extend this statute to protect them.

It is ironic that the many millions of taxpayers’ funds spent on levees, reservoirs
and related costly measures taken in the name of flood control have largely had
the opposite effect.  It is now well established scientifically that much of this
diking and similar construction has heightened flooding, not reduced it.  Levees
and dikes protect the immediate area, and are surely needed in many places, but
all too often they channel flood waters directly into downstream areas where
flooding is exacerbated.  Once overrun, a levee tends to increase flooding, so
that reducing “the flood-plain in one area will inevitably increase water stages
somewhere else.  The net result has been that ‘[e]fforts at control may, in some
cases, in the end produce results [more severe than those] they were intended to
cure.’”  14  This process is, of course, intensified by development in flood-prone
areas, placing in harm’s way thousands of people and millions of dollars’ worth
of property.

As Tulane Law School Professor Oliver Houck has aptly noted, “[f]or three-
quarters of a century the United States government has engaged the forces of
flooding with the confidence of engineers and the budget of a military
campaign:  first levees, then floodways, then reservoirs”15--a campaign ending
like the Vietnam War, waist-high in the Big Muddy.  As a Senate committee
found in 1966, “average annual flood hazard is now greater than before . . .
because people have moved themselves and their property into flood-prone areas
faster than flood protection works have been built.”16  Further, many of these
costly programs were extremely harmful to the environment.  The channeling of
Florida’s Kissimmee River, leading to the Everglades, is now being undone,
with the taxpayers bearing the expense again.  It cost $32 million for the Army
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Corps of Engineers to channel the river in the 1960s, destroying a 75-square
mile wetland ecosystem.  It will now cost an estimated $370 million to restore
the river to its original contours, protecting not just the contiguous ecosystem
but the Everglades as well.17

Some have suggested that the Army Corps of Engineers determine which levees
should be reinforced and which should be allowed to fail in order to protect
downstream communities.18

Similarly, federal disaster aid, though needed to relieve communities hit by
storms and flooding--a threat global warming will likely heighten--has itself
contributed to the problem.  Though the Disaster Relief Act19 makes funds
available for mitigating flooding and preparedness planning, no federal agency
examines, let alone ever rejects, these measures.20  As the Coastal Alliance has
noted, “[w]hat disaster relief and flood insurance wind up doing is giving people
the financial means to build or rebuild in exactly the same spot that we know is
disaster prone.”21

The Coastal Zone Management Act,22 a brave attempt by Congress to encourage
the states to safeguard their coastlines, has met with partial success.  However,
far more needs to be done in providing federal incentives to states that restrict
coastal development--and withholding federal funds from states that fail to do
so.  As long as state and local governments restrict, rather than absolutely forbid,
such development their land-use regulations should be free of taking claims.  In
the well-known Lucas v. South Carolina Coastal Council23 the Supreme Court
found a compensable taking would occur were the owner to be denied all
reasonable investment-backed expectations by a state law that barred beachfront
development, and on remand the state courts held that had occurred.24  However,
land-use controls that simply reduce, rather than terminate, viable use, will be
upheld by the courts.25

The National Flood Insurance Act should be promptly amended to provide
meaningful incentives for flood-prone property owners to demolish or relocate,
and to prohibit all lending institutions from loaning funds to uninsured flood-
prone properties.  Insurance should no longer be available in severe flood hazard
areas, and owners who file claims repeatedly should be required to pay
substantially higher premiums to cover the costs they impose on the public.
Finally, the Coastal Barrier Resources Act needs to be strengthened to curtail
federal funding to barrier islands subject to rapid development.  And FEMA
needs far greater resources to enforce the Flood Insurance Act’s provisions
against recalcitrant municipalities.

In sum, flood insurance has failed to reduce coastal development even in the
most vulnerable reaches.  We continue to subsidize private decisions to build
along shorefronts and fragile barrier islands--at once costing taxpayers
prodigiously and harming our environment irreparably.
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BEARING THE FULL COSTS OF RISKS: ECONOMIC INCENTIVES
TO AVOID BUILDING IN COASTAL HAZARD ZONE

Nicole Ricci, Monterey Institute of International Studies and Sea Grant Fellow,
U.S. Naval Observatory

During the past few years, storm surges, shoreline recession, and coastal erosion
have increased in intensity. Despite the fact that California’s coastline is eroding
steadily, political pressure, high economic coastal land values, and Federal aid
propel the development of land in hazardous areas. Measures to combat the
effects of coastal processes on development in California are often in the form
expensive rip rap. These short term protective structures tend to create other
problems, such as decreasing beach widths and exacerbating erosion on adjacent
beaches. These practices of building in hazardous areas and shore armoring
creates external social costs that are not borne to the owner of the endangered
property, but to the entire coastal community and the nation. Using Santa Cruz
County as a case study, this paper will address how building in coastal hazard
zones is not economically sustainable for a community as well as detail policy
alternatives and economic incentives to avoid building in coastal hazard zones.
National, state, and local policies and programs that tend to encourage
development in coastal hazard zones through subsidizing the risk involved are
also examined.

Nicole Ricci
Sea Grant Fellow, CNO(N096T2)
Oceanographer of the Navy, U.S. Naval Observatory
3450 Massachusetts Avenue, N.W.
Washington, DC 20392-5421
telephone: 202-762-0254
email: ricci.nicole@hq.navy.mil



Coasts at the Millennium
Proceedings of the 17th International Conference of
The Coastal Society, Portland, OR USA

646

ADVANCING COASTAL MANAGEMENT CAPACITY: CHANGING
HORIZONS IN EAST AND SOUTH AFRICA

Camille E. Coley & Elin Torell,
University of Rhode Island/Coastal Resources Center

Introduction

Good coastal management programs need good coastal managers to run them.
The problem with finding these good coastal managers in developing nations is
that, like all resources, they are in short supply.  There are very few managers
with a complete set of skills necessary to develop, implement and execute
coastal management initiatives and projects that contribute to the overall country
coastal management programs.

This paper specifically focuses on East and South Africa’s efforts to protect their
coastal resources through the use of integrated coastal management.  The
countries discussed in this paper are: South Africa, Tanzania, Kenya,
Mozambique and Madagascar.  There are other small island states that are not
mentioned by name in this report, but the hypothesis and conclusions regarding
lack of capacity are also applicable to them.

There are some differences, by country, in the number of and skill level of
coastal managers, but overall it can be stated that there are universal similarities
regarding the lack of skills possessed by coastal managers in the region.  During
interviews and field visits conducted to these countries in early 2000, three skill
areas were identified to be priorities within major training initiatives to increase
the ability of managers to do coastal management in the region.  These three
areas are: community participation (conflict resolution, learning to involve the
community up-front), communication (written and verbal), and evaluation and
budgeting.

Kenya

In Kenya, there are very few coastal managers because environmental efforts
have been concentrated on terrestrial resources.  Kenya is known for its
wonderful wildlife forests where elephants, lions, zebras and wildebeest roam
freely.  Many adventurers long to go to Kenya to visit wildlife reserves.  Only
recently, marine areas have received any attention.  There are four marine
reserves in Kenya:  Malindi/Watamu, Kiunga, Mombasa and the Mpunguti
Reserves.  The Kenya Wildlife Service manages its parks by rotating its staff
periodically to different reserves – marine and terrestrial.  Hence, a manager
trained to deal with the marine environment could be transferred up-country to
manage a terrestrial park and vice versa.  This means that the few managers that
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 have experience in marine environments do not get to apply their knowledge
over a long period of time.  It has been suggested that the marine park managers
rotate between marine parks and the land/terrestrial managers rotate between the
other game parks, but to date this has not occurred.

Kenya also struggles with the fact that it still operates in a sectoral manner.  It
has been hard to get the professionals dealing with coastal management to
collaborate in an integrated fashion.  The few managers that have been trained in
operating inter-sectorally have had little success getting others to see the
benefits of working together to solve issues.  The one relatively successful
project has been the Nyali-Bamburi-Shanzu site in Mombasa.  This site has been
the pilot site of the Coast Development Authority’s efforts to introduce
integrated coastal management (ICM) to Kenya.  Several institutional
organizations have worked hand in hand to make this project successful, but it is
only a first step to full and complete acceptance of integrated coastal
management as a tool for managing coastal areas in Kenya.

Madagascar

Madagascar has also focussed its natural resource management efforts primarily
on terrestrial issues.  It was not until two years ago that an effort was launched at
the national level to promote coastal management.  The Nation’s Office of
Environment (Office National pour L’Environment) opened a coastal
management branch within the office.  The Marine Management Office
(Environment Marin et Côtier - EMC) has been mandated to write a
management policy.  Currently, the policy writing is underway, but there is no
connection to the coastal management activities that are happening on the
ground.

Presently, there are a few coastal management projects operating in coastal
communities in the Northeast coast of Madagascar.  The development of these
projects has been slow mainly due to the limited skills of the managers on the
ground.  The managers are not equipped to handle community involvement and
budget issues as the managers that were selected to run these programs were
scientifically trained.  They were placed in the field with little other skills to
help them manage the diverse issues that they must address on a daily basis.

Mozambique

When ICM was initiated in Mozambique in the early 1990s, the country had just
suffered sixteen years of civil war, which ended in 1992.  The first multi-party
election was held in 1994.  This context makes Mozambique somewhat different
from the other East and South African Countries.  Much of the initial efforts
within coastal management have necessarily revolved around strengthening the
infrastructure and re-building an institutional framework for management.  Still
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there is a lack of managers with the experience and skills necessary to deal with
the complex issues of ICM.

Tanzania

In Tanzania, more training has been afforded the manager’s, however there is
still a lack of managers.  Tanzania is in the process of adopting its coastal
management policy and running a full-fledged program.  The white paper should
be signed into adoption by mid-2000.  With the passage of the policy comes the
need for more coastal managers that are able to handle a multitude of issues
revolving coastal management resources.

South Africa

In the early 1990’s, South Africa recognized a need to manage their coastal
resources.  In the apartheid era, scarce coastal and marine resources were
allocated to a relatively few white families and companies.  However, post-
apartheid South Africa faced an even more difficult situation of reallocating
access to these resources on a more equitable basis.  The first step was the
passage of a coastal management policy in late 1999.

Fundamental issues of allocation of legislative competence and human and
financial resources between the nation and provincial government have not been
resolved in practice.  Lack of will-power, information and resources on the part
of governmental “watchdogs,” overall lack of environmental awareness and
education on the part of the public, and a weak environmental non-governmental
organization (NGO) community, have all contributed to a situation where
coastal resources are rapidly being ruined.  Additionally, there is a lack of
technical experience in integrated coastal management to cope with the
declining resources.  It is of utmost importance that South Africa increases its
coastal management capacity to reverse the harmful trends that are occurring
presently, and to implement the policy that has been passed.

Assessing management capacity and its impact on coastal management
(CM) in East Africa

The evolution of CM is often illustrated as a policy or project development
cycle, constituting of five steps: issue identification and assessment; plan or
program preparation; formal adoption and funding; implementation; and
evaluation.  The policy cycle places the many actions of a program or project in
a development sequence and helps unravel the complex interrelationships
among the many elements of CM.  Experience shows that the state of
organizational and management capacity, to address complex issues of
sustainable management in coastal areas, largely influences the ease with which
initiatives progress along the policy cycle.
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Assessing coastal management in Kenya, Tanzania, Madagascar, Mozambique,
and South Africa shows that coastal management has taken root in East Africa.
Most countries are in the process of preparing and adopting national plans or
policies for coastal management.  South Africa and Tanzania are in many ways
in the forefront of this process, see Figure 1.  There are also a number of local
CM initiatives, addressing multifaceted issues of conservation and development
of deteriorating conditions of critical coastal resources, stemming from a
combination of poverty, population growth, and unsustainable resource use.
The capacity to address these issues is still low and the pace and scope of
initiatives must be designed to fit the existing infrastructure and management
capacity.

Figure 1. National ICM processes in East and South Africa

In East Africa, there is a lack of managers with desired core competencies, e.g.
project management, professional skills, ICM practice, and technical
background.  The few skilled managers that exist are at risk of frequently being
ordered to move around to fill in the gaps where they are being needed the most,
leading to discontinuity in the projects that they are forced to leave.  Due to,
mainly donor initiated, activities and programs, coastal management capacity is
expanding.

There have been two regional ministerial conferences on coastal management
(1993, 1996).  A third conference is scheduled for September 2000 in Maputo,
Mozambique.  A significant milestone in this regional process, which started in
the late 1980s, was the signing of the Arusha Resolution on Integrated Coastal
Zone Management in 1993 (Ngoile and Lindèn 1997).  This non-binding
resolution outlines coastal management needs and principles in East Africa.  It
set the stage for, increased national support for, and efforts in, coastal
management, and successfully began a dialogue between the scientific
community and high-level policy makers.  In addition to the ministerial
meetings, numerous workshops and regional meetings are hosted each year on
coastal management.  Following the second ministerial conference, a regional
coastal management secretariat was established the Secretariat for Eastern
African Coastal Area Management (SEACAM).  This body organizes regional
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training, disseminates coastal management documents, and provides a web-
based database on coastal management.

Another regional organization that promotes regional capacity building and
awareness raising is the Western Indian Ocean Marine Science Association
(WIOMSA), established in 1991.  WIOMSA, which is hosted by the University
of Dar es Salaam Institute for Marine Science in Zanzibar, is a non-
governmental and non-profit organization dedicated to promoting educational,
scientific, and technological development of all aspects of marine sciences
throughout the Western Indian Ocean region with an aim of sustaining the use
and conservation of marine resources.

Local ICM initiatives are rapidly being initiated and although the existing
capacity building avenues allow managers to acquire skills required to initiate
and produce management plans, the existing services are insufficient.  Coastal
management initiatives are commonly hampered by inadequate implementation
skills, which are enhanced by lack of infrastructure and other resources.
Responding to the need to increase capacity, donors, such as the United States
Agency for International Development (USAID), are considering launching
regional capacity building initiatives, that will test innovative training methods.
Before, discussing some of the new ideas, it will be useful to examine the
present activities closer.  This short discussion of present capacity building
activities builds upon interviews conducted with coastal managers in Kenya,
Tanzania, and Madagascar during February and March 2000.

1. University based degrees and research, such as the Swedish International
Development Agency - Sida/SAREC - marine science program which has
supported graduate degrees within marine related research for more than ten
years, have had a positive impact on building coastal management capacity
in East Africa.  Many coastal managers have university degrees obtained
through such programs or from universities abroad.  The research conducted
while obtaining university degrees increases the management capacity to
identify and address complex coastal issues, since it gives potential
managers an opportunity to delve deeper into specific coastal issues.  The
main problems that managers see with university degrees are that they are
both costly and time consuming.  Managers that are active in the field often
feel that they cannot afford to take time off to attend university.  Instead,
university degrees are regarded as the route for upcoming managers.
Another issue is that potential managers that are going overseas for
university training often choose not to return to their home countries, hence
creating “brain-drain,” and if they return, they may be recruited into fields
unrelated to coastal management.

2. Short courses, extending over two to four weeks, such as the Training
Course in Integrated Coastal Management for Practitioners in the Western
Indian Ocean Region, which was held in Mombasa in March 1999, are
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alternative forums for capacity building.  Top managers, who are given the
opportunity to network and learn about coastal management best practices,
usually attend these intensive courses.  The selection of managers to attend
short courses is not always done on the basis of who would be the most
suitable candidate.  Instead people may be picked with the argument that it
is their turn to go to a training event or because someone owes them a favor.
As an introduction to the concepts of coastal managers, short courses have
an important niche to fill.  However, there are limits to the usefulness of
short courses, particularly if they are not tightly linked to how to implement
the lessons learnt in the managers’ own projects they generate little positive
action.  Managers interviewed pointed out that one way to increase the
applicability of short courses is through complementing “classroom”
training with field trips and other activities related to learning by doing.
The value of training-of-trainers was also pointed out.  This ensures that
managers are able to disseminate the knowledge gained during short
courses.

3. Topical workshops and conferences constitute another cluster of activities
that enhance capacity building.  Through workshops managers can learn
about emergent topics like mariculture or eco-tourism.  These events are
good, not only for generating new knowledge, but also for managers to
communicate findings from their own experience.  Workshops and short
courses are usually funded by aid agencies and carried out through regional
organizations like WIOMSA and SEACAM, or NGOs such as World
Wildlife Fund and IUCN-The World Conservation Union.   WIOMSA and
SEACAM have played lead roles in convening many of the most significant
workshops on coastal management in the region.  One example is the
workshop, “Local and Community Based Integrated Coastal Management:
Lessons to Date,” which was held in Zanzibar in 1998.  Consultant firms,
such as the South African group, Common Ground, are also playing a role
in hosting regional training events.  Academic conferences are attractive,
but it is very difficult for managers from East Africa to find the funds to
travel abroad for conferences.

One positive “side-effect” of the capacity building efforts described above is a
growing network of coastal managers, creating forums for feedback and
reflection.  Ministerial meetings, regional conferences, workshops, and focused
training events have increased the sense of a coastal management community.
Most of the managers interviewed had attended regional meetings and
workshops, and had visited at least one or two other coastal management
projects in the region.  In some cases, they had also traveled to visit coastal
management initiatives, meetings, and conferences outside the region.  Learning
is also facilitated between projects through communication networks like the E-
Pwani and E-KenyaCoast (email discussion lists) web-based information
exchange, newsletters, and professional associations.
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Future of Development of Capacity

The ability to effect change in the development of sufficient capacity is slowly
improving in East and South Africa.  The first step was the general recognition
that there are not enough “skilled” managers to oversee new coastal projects and
initiatives.  When we talk about skilled managers, we are referring to people
with a broader focus than straight science or straight management.

We encountered many coastal professionals in the region that admitted a need to
diversify their understanding within all areas of coastal management.  They
criticized the education that they had received in the past for not providing them
with opportunities to apply their gained skills.  They also criticized the
educational system for not providing them with the opportunity to present their
ideas.  They cited this lack of skills in public speaking as one of the barriers that
prohibited their true interaction with communities.  They expressed a desire to
be able to convey their ideas not only in writing, but also to verbally express
these ideas to the communities that they work in.

Many of the managers had received formal training in various subjects of coastal
management, but were unable to apply the knowledge that they had learned.
The desired mode of training for coastal management for the East and South
African region is learning is learning by doing.  Managers want to know
specifically how to apply “book knowledge” to real life situations.

After receiving formal training through seminars and workshops, participants
are not given an opportunity to apply their knowledge.  For those just starting
out in coastal management, short-courses and workshops are an excellent way to
gain immediate knowledge in all the subject areas that a “good coastal” manager
must master.  For long-term understanding and knowledge, practitioners need to
be able to implement the learned skills.  The only way to do this is through
hands-on experiences.

Presently, the WIOMSA is proposing to provide such a course. A needs
assessment has been conducted in the region with the aim of measuring the
capacity and identifying training needs.  In May, the findings of the assessment
will be presented to donors and others in the region interested in increased
project management capacity.  The needs assessment team will then develop
criteria for selection of candidates to participate in the WIOMSA capacity
building course.  The participants will be selected based on their potential as
future coastal management leaders in their countries.  The selection process will
conclude by September 2000 and the course will run from September 2000 to
September 2001.

The proposed framework is one whereby the participants will meet face-to-face
at least four times in different locations in the region.  The first gathering will
consist of a basic knowledge course on integrated coastal management.  About
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every three months after the baseline training, students will visit pre-selected
coastal management projects or initiatives in the region to provide technical
support.  The intended result is that the students will get hands-on training in
various core competencies of coastal management and the projects will receive
free technical assistance in return.  At the end of the course, students will return
to their respective countries, and then begin to share their newfound knowledge.

The hope is that this effort will contribute to the establishment of a core of well-
trained managers, that in turn will provide a ripple effect, further increasing the
overall capacity of the region.  The main objective of the training is to provide
the human capacity to move coastal management programs forward in East
Africa.  Concern for these resources is growing, and it is of major importance,
environmentally, socially, and economically, that East and South Africa take the
opportunity to preserve the integrity of its coastal resources while they are still
national assets.

Camille E. Coley
University of Rhode Island
Coastal Resources Center
220 S. Ferry Road
Narragansett, Rhode Island  02882
Phone: (401) 874-6149
Fax: (401)789-4670
Email:  ccoley@gso.uri.edu
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LOCAL PEOPLES' CONTROL OVER USE OF NATURAL
RESOURCES: A SYSTEM TO ENSURE PROTECTION OF THE

COASTAL ENVIRONMENT, INCLUDING ITS PEOPLES

Hari Babu & Krishna Udayasankar, Coastal Zone Watch, EQUATIONS-
Equitable Tourism Options, Bangalore, India

The paper aims to analyze the administration and management of coastal areas
in India, with a view to suggesting alternatives. Indian law focuses on regulation
of industrial and other development on the coast, and is deficient in concern for
the environment or the local peoples. It disregards ground realities of resource
usage patterns of the coastal areas, allowing inappropriate industrialization and
development, and neglects participation of local communities, in issues affecting
their basic human rights. The study and analyses are specific to law, policy, facts
and ground realities in India, but have larger application and ramifications. This
is done through three case studies, examining: 1) Impacts of tourism, which
displaces local communities and affects basic human rights of livelihood and
life, 2) Patterns of housing and land use on the coast, demonstrating the
continual marginalization of economically weaker sections, and 3) Functioning
of law and administration in an estuarine area, demonstrating the environmental
degradation caused by a segregated understanding and administration of coastal
features. In conclusion, the following possibilities are explored: 1) The rationale
for a new system, which allows control and management of coastal resources by
the coastal communities, 2) Methods of identifying various groups of persons
involved, and communities dependent on the coast, 3) Possibilities of systems
based on corresponding rights and responsibilities, linked to the proximity of the
community to the coast, in terms of dependence, and 4) Evolving aspects of a
legal and socio-political system which allows for efficient functioning of this
mechanism of rights and responsibilities.

Hari Babu
Programme Cordinator, Coastal Zone Watch
EQUATIONS- Equitable Tourism Options
198, II cross, Church Road
New Thippasandra
Bangalore, India  560075
fax: -91-80-5282313/5292905
telephone: -91-80-5282313/5292905
email: hari@equitabletourism.org
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POSSIBLE LEGAL CONSTRAINTS TO INTEGRATED COASTAL
ZONE MANAGEMENT IN IRELAND.

Anne Marie O’Hagan & J. Andrew G. Cooper, Coastal Research Group, School
of Environmental Studies, University of Ulster, N. Ireland

Abstract

The success of any coastal zone management policy is dependent on effective
legislation and enforcement. This paper examines some legal constraints on the
implementation of Integrated Coastal Zone Management in Ireland. An
introduction to the existing legal framework is provided and inconsistencies and
ambiguities related to jurisdiction and area of responsibility are highlighted. In
particular, the effect of land ownership and property rights on coastal zone
management are examined with reference to two popular resort beaches. While a
revision of the relevant legislation is desirable, some powers available to
institutions involved in coastal management are currently unused. These are
reviewed and their potential to improve coastal zone management is discussed.

Introduction

Integrated Coastal Zone Management (ICZM) is defined as "a continuous
process with the general aim of implementing sustainable development in
coastal zones and maintaining their diversity. To this end it aims, by more
effective management, to establish and maintain (sustainable) levels of use,
development and activity in coastal zones and eventually to improve the state of
the coastal environment" (EC, 1996).  On Ireland's 6500km coastline (5800km
in the Republic of Ireland) (NCEC, 1992), coastal development has largely
proceeded in an ad hoc manner and the coastal zone was first included as a
specific policy area in 1993 in the National Development Plan for Ireland 1994-
99 (GPO, 1993). In 1997 the Department of the Marine and Natural Resources,
the Department of the Environment and Local Government and the Department
for Arts, Heritage, Gaeltacht and the Islands commissioned a draft Coastal Zone
Management Policy for Ireland (BSM, 1997). This defines the coast as " a strip
of land and sea territory of varying width depending on the nature of the
environment and management needs". Clearly the coastal zone cannot be neatly
slotted into existing administrative or planning units. It is inherently a dynamic
system, an area of infinitely variable function and condition. It is this dynamism
that causes problems in legislation for the coastal zone. Administrative
boundaries in the coastal zone are rarely related to natural boundaries and
sectoral activities often transcend administrative boundaries. Since there is no
simple definition of the limits of the coastal zone an integrated and flexible
approach is required when managing it.
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The Irish Situation

Responsibility for the Irish coastal zone has been described as “mosaic” (Kelly,
1994). Three main Government departments are involved. The Department of
the Marine and Natural Resources is responsible for marine-based activities and
seaward planning and has little responsibility for activities above the High
Water Mark. The Department of the Environment and Local Government is
responsible for landward planning and recreational activities. This department
guides local authorities who are, in effect, the implementation authorities for
landward planning. Local authorities generally assume the role of coastal zone
managers although rarely in a formal manner. The Department for Arts,
Heritage, Gaeltacht and the Islands is responsible for nature conservation. It also
has the authority to designate and implement conservation areas such as
National Heritage Areas (NHAs) under national legislation and Special Areas of
Conservation (SACs) and Specially Protected Areas (SPAs) under European
legislation. Responsibility for aspects of the coastal zone are further complicated
by the way in which government departments are divided into more specialised
sub-departments. The Department of the Marine, for example, is divided into
separate sections for aquaculture, coastal protection and environment. While
there are no formal legal mechanisms for vertical or horizontal integration of
these departments and sub-departments, in the majority of cases they try to work
together on large-scale developments.

Tied to this administrative structure is the number of legislative Acts, at both
national and European level, that have a bearing on the coastal zone and
consequently its management. According to Thomson (1994) the legislative
framework in Ireland is characterised by over-complexity, ambiguities and
irregularities. O'Keefe (1990) identified 23 legislative Acts both at national and
European level that had relevance to the coastal zone at that time. The principal
relevant legislation consists of the Foreshore Acts 1933-92, the Local
Government (Planning & Development) Acts 1963-94 and the Harbours Acts
1946-96. Each is outlined below.

Foreshore Acts 1933-92

While the coastal zone is not defined in Irish law, the Foreshore Act 1933
defines the foreshore as "the bed and shore, below the line of high-water of
ordinary or medium tides, of the sea and of every tidal river and tidal estuary
and of every channel, creek and bay of the sea or of any such river or estuary".
The word seashore is defined as "the foreshore and every beach, bank and cliff
contiguous thereto and includes all sand and rocks contiguous to the foreshore".
Unlike common law foreshore, which ends at the line of low water of ordinary
or medium tides, the foreshore as defined by this Act has no seaward limit and
the legal view is that the foreshore as so defined extends out to the 12 mile limit
of the Irish territorial sea (Crosbie, 1994).
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As a general rule the foreshore belongs to the State and its control is vested in
the Department of the Marine and Natural Resources which has the power to
grant foreshore licences and leases. These, however, can only be granted when
deemed to be in the "public interest" (Foreshore Act, Section 2 (1)). This lease
may refer to the foreshore itself or to any buildings or structures thereon. It may
also include any minerals to a maximum depth of 30 feet from the surface of the
foreshore together with a right to exploit those minerals. The Minister has
discretion to give public notice of applications for leases, to invite objections
and representations with respect thereto and/or to hold a public inquiry in regard
to the making of a lease. Section 3 of the same Act, as amended, empowers the
Minister, if it is in the public interest, to grant a licence of State foreshore which
authorises the licensee to "place or erect any articles, things, structures or works
on such foreshore, to remove any beach material from, or disturb any beach
material in, such foreshore, to set and take any minerals in such foreshore to a
maximum depth of 30 feet or to use or occupy such foreshore for any purpose".
As is the case with leases, the Minister has discretion to hold a public local
inquiry before deciding to grant a licence under Section 3. Licences may also be
granted to restrict or prohibit any disturbance or removal of beach material.
Under the guidelines for Foreshore licences and leases it is stated that "any
permission given under the Foreshore Acts would be without prejudice to the
powers of the local planning authority. The applicant should, therefore, consult
with that authority regarding the proposal" (Department of the Marine, 1997).
There is no statutory basis, however, to this.

Section 8 of the Act empowers the Minister to make regulations in respect of the
public use of State foreshore. Here it is stated that "if and whenever the Minister
is of the opinion that the entry of the public on or use by the public of any
particular area of foreshore belonging to the […] State ought in the public
interest to be prohibited, restricted, regulated or controlled, either permanently
or temporarily, the Minister may by order make regulations prohibiting,
restricting, regulating or controlling in such manner, to such extent, and for such
period, limited or unlimited, as the Minister shall think proper the entry of the
public on or use by the public of such an area of foreshore" (Foreshore Act
1933, Section 8(1)). Less control exists over privately owned foreshore
(Scannell, 1995) unless there is an interference with navigation or fishing. Some
1000 Irish sites are outside the control of this Act (Crosbie, 1994) and these sites
could be developed indiscriminately except in cases where other Acts are
directly applicable.

Local Government (Planning & Development) Acts 1963-94

The Local Government Planning and Development Acts 1963-94 and the
Regulations made thereunder also control foreshore development. Section 19(1)
of the 1963 Act requires every local authority to "make a plan indicating the
development objectives for their own area". These are known as Development
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Plans. Section 19(2) provides that a development plan must consist of a written
statement and a plan, which is essentially a map, indicating the development
objectives for the area in question. There is no exhaustive definition of the term
"development objectives" but the term includes objectives for physical,
economic, spatial and social development (Scannell, 1995). This plan must be
reviewed every 5 years. Once the draft development plan and its amended
version have been put on public display to allow objections and representations,
the elected representatives of the Council must adopt the plan by resolution. The
plan then becomes a legally binding document binding the local authority to its
implementation.

Development plans operate as a framework within which planning applications
are made and planning permissions granted or refused. Planning permission is
required for all "development" of land except those areas stipulated in the Acts.
According to the 1963 Act "land includes any structure and any land covered by
water (whether inland or coastal)". Delimitation of seaward boundaries of local
authorities is not standardised throughout the State (Reid, 1986). In general, land
above ordinary high water mark is within the administrative area of the
appropriate County Council while the foreshore is within the administrative area
of the Department of the Marine. The foreshore is, thus, effectively excluded
from the Planning and Development Acts, because, under Section 2 of the 1963
Act, each County Council is appointed the planning authority for its own county.
As the foreshore generally lies outside the administrative area of the County
Council, it is beyond its planning control. Thus, while the Planning and
Development Acts apply to coastal land covered by water, the Acts appoint no
authority for this land. The result is that the Planning and Development Acts do
not operate on the foreshore and the Foreshore Acts effectively control planning
there.

As a result of this, access to the foreshore in Ireland is enjoyed freely if not as a
right (Crosbie, 1994). However, it has also resulted in the foreshore being
excluded from the counties when the Ordnance Survey maps were drawn up.
This is relevant to CZM because case law has determined that the boundary of
the "existing judicial county" is defined by Ordnance Survey maps prepared
pursuant to the Boundary Survey (Ireland) Acts 1854-1859 (Reid, 1986). In law,
therefore, the definitive boundary between the County Council and the
Department of the Marine is the county boundary as marked on the current
Ordnance Survey map. Since many Ordnance Survey maps are up to a century
old, this poses potential constraints for CZM.

Harbours Acts 1946-96

Harbour Authorities created by the Harbours Act 1946 exert jurisdiction over
areas that overlap with both planning authorities and the Department of the
Marine and Natural Resources. Harbour authorities have the power to make bye-
laws in relation to "docks, quays, works and roadways" (Harbours Act 1946, 2nd



659

Schedule, Part III, No. 19). They have no authority in considering a proposed
development within a harbour. Many of Ireland's largest estuaries are under their
statutory jurisdiction. Most of these harbours are in public ownership (Crosbie,
1994). Under the Harbours Act 1946 each county council has considerable input
into the management of any commercial harbour in the county. Proposed
legislation to implement the recommendations made by a Review Group on
Commercial Harbours and Pilotage Policy and Legislation (1992) will provide
for commercial harbours to be managed by port companies rather than harbour
authorities. Ownership will thus change from public to private. For a private
body wishing to carry out a development on the foreshore there are no statutory
guidelines as to how these overlapping jurisdictions relate to each other.

European Legislation

Ireland has the smallest area devoted to nature protection of any European
country and landscape protection policy is poorly developed (Hickie, 1996). The
Wildlife Act 1976 is the only national nature conservation law. The Natural
Heritage Area (NHA) designation is the base of the system for the protection of
Irish natural habitats. All other designations, both national and European overlap
with these, however, they will have no legal standing until the Wildlife Act is
amended. 1,246 NHAs are proposed but only the 10% that are within Nature
Reserves or National Parks have legal backing (Hickie, 1996). Two main
European Directives influence coastal conservation. The Birds Directive
(79/409/EEC) designed to protect wild bird species and their habitats is to be
achieved in Ireland through the designation of Special Protected Areas (SPAs).
From 1985 to 1991 20 SPAs were designated; all were coastal areas and
uninhabited islands and 80% were on State owned land and foreshore (Hickie,
1996). These are enforced through the Conservation of Wild Birds Regulations
(S.I. No. 291 of 1985) which prohibit littering and pollution but not damaging
changes in land use such as drainage. Local authorities are sent details of SPA
designations in their area, but there is no formal interaction with the Planning
and Development Acts. The Department of the Marine, holds informal
consultations with the staff of Dúchas (the National Parks and Wildlife Service)
about new applications for shellfish farms in SPAs (Dúchas, Personal
Communication, 1999).

Under the Habitats Directive (92/43/EEC) designation of Special Areas of
Conservation (SACs) are required for the protection of natural habitats, flora and
fauna, many of them coastal. Details of proposed SACs, and NHAs, are sent to
local authorities, who are asked to forward all planning applications to Dúchas
for comment and recommendation. There is no formal arrangement for this and
there is a problem of integration with other legislative Acts and administrative
agencies. Section 26(1) of the Planning and Development Act 1963 allows a
planning authority to take account of "other matters" which may regulate
development. In theory, NHAs, and all other designations, should be included
here. This Directive was adopted in May 1992 and Member States had two years
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to incorporate it into national law. In Ireland, this process has not yet been
entirely completed although the Natural Habitats Regulations 1997 allowed the
Minister for Arts, Heritage, Gaeltacht and the Islands to propose provisional
SACs. There are approximately 400 proposed SACs (Grist, 1997), all of which
are currently Natural Heritage Areas which have no legal backing.

Blue Flag Beaches

One form of local CZM presently operating is the Blue Flag Beach Scheme,
which is a quality assurance scheme aimed primarily at recreational beaches.
This European wide scheme is administered by the Foundation for
Environmental Education in Europe (FEEE), at a European level, and by An
Taisce (the National Trust for Ireland) in Ireland. Under this scheme blue flags
are awarded to beaches that meet specific criteria related to water quality, visitor
facilities, beach management (including litter control), environmental
information and display facilities. At a site-specific level this scheme is carried
out by the local authority of the area. This beach management is performed
without a foreshore licence even though it is below the High Water Mark. Such
management may, at particular sites, require the erection of structures, such as
bollards, for vehicular control. This is a development below the High Water
Mark and, as such, it should include the involvement of the Department of the
Marine and a foreshore licence.

Methodology

Most research focusing on coastal planning and development in Ireland is at the
national or European level. Few studies have been conducted at a local level.
This research was undertaken as part of a project designed to demonstrate the
potential of ICZM through the sustainable use of beach and dune systems. It is
intended that the management plans produced be incorporated into the Donegal
Development Plan and hence acquire legal status. To investigate the effects of
disparate legislation enforced by a multitude of agencies, two study areas,
Downings and Rossnowlagh, were chosen from the original seven sites. While
both these areas portray different natural characteristics, the effects of legislation
are similar.

Firstly, property ownership information was collected from Land Registry data.
Registration of property in Ireland is compulsory under the Local Registration of
Title (Ireland) Act 1891. While there have been revisions of this Act, it remains
that a lot of pertinent information, while actually out-of-date, is still legally
binding. Each ownership of a property is registered on a folio. There are in
excess of 1.2 million live folios in all (Hogan, 1998). Each folio is divided into
three parts. The first part describes the property and where it is located. The
second part describes the owner and the nature of his/her interest in the property;
that is, whether he/she is a full owner, a tenant or a limited owner. Part three of
the folio describes the burdens that affect that property. Burdens include any
mortgage, right of way, right to fish or a lease. It is the latter information, which
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is crucial in coastal management, that is usually out-of-date. Each folio also
contains a map showing the boundaries of the property. Under the Land
Registration Rules 1972 these boundaries must be taken from the current largest
scale Ordnance Survey map.

The current largest scale Ordnance Survey maps are at 1:2500 scale and date
from 1833 to 1907. This creates particular problems where the property
boundary is the High Water Mark as, naturally, it may have changed in the past
100 years. Up until 1995 the Land Registry's method of map publication was by
means of photocopying from originals (Kirwan, 1998). This not only produced
poor quality maps but, due to the fact that paper is heated during the
photocopying process, the maps produced were distorted. Unofficial enquiries
have found that maps produced in such a way result in on-the-ground errors of
between 1 and 2 metres at 1:1000 scale and between 5 and 10 metres at the
1:2500 scale (Byrne, 1998). This makes a significant difference in the cases of
Rossnowlagh and Downings, where there has been actual coastal erosion and
accretion, respectively. When questioned about the accuracy of such maps for
court purposes, the Assistant Director of the Ordnance Survey in Ireland replied
that their use was "not recommended" (Byrne, 1994) yet this is what is legally
required to satisfy Land Registry mapping requirements.

With respect to the survey accuracy of boundary information, the Government
does not have a monitoring function and does not dictate any requirements
relating to the qualifications of the individual or organisation that submits maps
for property registration purposes (Long, 1980). Where a map is submitted for
such purposes there is no check to ensure that the new boundaries shown on the
map physically exist on the ground. There are no official technical requirements
governing the accuracy of maps for the transfer of land in Ireland (Long, 1980).
Provided newly submitted boundaries do not conflict with boundaries already
mapped - which may in turn be correctly or incorrectly mapped - they will be
recorded on the Land Registry map. Under this system, the legally mapped
position of a right of way, for example, may be incorrect.

The land registry data, along with actual field data, were used to create a
Geographical Information System (GIS) for each study area. High and Low
Water Marks, main roads, access points for both vehicles and pedestrians, study
area boundaries and property boundaries along with natural and man-made
features were mapped using ARC/INFO. This information was then imported
into ArcView and maps were produced. These maps identified clearly where
there are potential legal conflict areas.

Results

Rossnowlagh:

The Rossnowlagh study area consists of 2km long Belalt Strand in south-west
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Co. Donegal. Figure 1 shows the study area including the 90 properties within it
and the High and Low Water Marks legally positioned on the 1907 6" Ordnance
Survey map. This beach is managed as a Blue Flag beach. Under the regulations
of this scheme vehicles must be excluded from at least part of the recreational
beach. It is evident from Figure 1, however, that such a measure is made
difficult due to the fact that three main roads intersect at the beach hence it
becomes a main thoroughfare during busy periods. Surveys found that 38% of
people disliked the presence of cars on the beach (U.U.C unpublished report,
1999). This is a definite management problem in that it increases the risk of
accidents, antisocial behaviour, noise, inconvenience to other beach users, traffic
congestion during the Summer, compaction of the beach sand and possibly
traffic offences. The Road Traffic Acts 1933-94 are enforceable in any "public
place". The expression "public place" means "any street, road, or other place to
which the public have access with vehicles whether as of right or by permission
and whether subject to or free of charge" (Road Traffic Act 1933, Part I, Section
3). As previously stated, the public have both pedestrian and vehicular access to
the foreshore which may not be legally allowed but is enjoyed freely if not as a
right. In essence the fact that these Acts are enforceable on a beach should help
solve this problem, however, this has not been the case, probably due to the lack
of police resources for such problems in the area and the seasonality of beach
use.

Pedestrian access to the beach is another potential management problem. As one
of the most popular beaches in Co. Donegal there is a demand for access to
Belalt Strand. Currently DCC operates a car park from which access to the
beach is obtained, by foot, through the dunes. This research has found that,
while DCC owns the car park, it does not own the strip of dunes running
between the car park and the beach where access is gained. There is no public or
private right of way across this land. Two private rights of way were found to
exist to the north of this entry point, shown in Figure 1 also. The potential exists
to make these into public rights of way. Continuous pedestrian trampling causes
gaps to form in the dune system and consequent damage to dune vegetation. The
unarmoured sections of the beach contain no foredunes or fixed dunes, which
indicate that there is no current dune development or recovery. To encourage
this, any new pedestrian access points should be raised above ground level using
boardwalks or steps. A Section 38 agreement (created under the Local
Government (Planning & Development) Act 1963) applies just north of here,
which allows for phased development of the area. The potential therefore exists
for a legal access route to be incorporated.

This area of coastline is progressively eroding and the position of property
boundaries thus changes. Registration of land takes no account of such effects
even though the legal position of a right of way will have changed as a result of
erosion. The position of the High Water Mark in 1907 is shown in Figure 1
along with its position in 1998. Re-positioning of the HWM was enabled by
analysis of aerial photographs and later by GPS surveying. The shoreline
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showed its maximum retreat between 1951 and 1977 with relatively little change
since then. Property owners during this period of retreat responded to the
problem with rock armouring. The Office of Public Works completed the first
rock armouring, at public expense, in front of the hotel, in 1972. Other property
owners followed suit at various stages. Legally, planning permission is required
for such development along with a foreshore licence from the Department of the
Marine. This, however, has never been sought. Currently circa 52% of the sand
dune shore, is rock armoured and this pattern is directly affected by property
ownership. Owners who have the financial means carry out armouring as they
believe it will be in their future financial interest. Where there is an absentee
landlord or where there is no active management of the area, coastal erosion has
proceeded. This is evident in Figure 1 where erosion is seen to have ceased in
armoured sections while it has continued elsewhere. To ensure this situation
does not continue coastal management in the area must be undertaken in an
integrated manner with all property owners being included in the decision-
making process.

Downings:

Tra Beg, Downings is situated on the eastern shore of Sheephaven Bay on the
north coast of Co. Donegal. It is bounded by rock headlands that provide a
sheltered environment for water-based activities on an otherwise high energy
coast. Figure 2 shows the study area boundary along with the 40 properties
within it, the High and Low Water Marks from the 1905 6" Ordnance Survey
map and the main access points. The general picture at Downings is one of
expansion of the natural dune system during the early part of this century. The
modification of dunes by tourism and recreation facilities since the 1960s has
ended natural dune forming processes. The one access point for vehicles onto
this beach is not a public right of way. There is a car park to the landward side
of this entry point, which is managed by DCC, but the land itself does not
belong to the Council. The only legal point of pedestrian access is via a set of
steps from the northern part of the beach towards the pier. These are only
passable at low tide. Additional pedestrian access is gained through the Gaelic
Football Club's pitch but this is not a legal right of way.

Like Rossnowlagh, Downings was once a Blue Flag beach but this status was
lost in previous years because of car parking on the beach, jet skis and dumping
of builder's rubble. Water quality and dog fouling pose additional problems.
With respect to builder's rubble, which has been used at Downings as informal
armouring, this is legally considered "litter" and it is an offence to dispose of it
in any "public place" under the 1963 Local Government (Planning &
Development) Act, Part V, Section 52(1)(b). Actions against such offences can
be taken either by the local police or the relevant Local Authority. Dog Fouling
is an offence under the 1997 Litter Act which states that "where faeces has been
deposited by a dog in any place [to which this subsection applies] the person in
charge of the dog shall immediately remove the faeces and shall ensure that it is
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properly disposed of in a suitable sanitary manner". This applies to places such
as public roads, school grounds, sports grounds, playing fields or recreational or
leisure areas and beaches (Litter Act 1997, Part IV, Section 22(1) & (2)
(a)(c)(d)).

The position of Downings lends itself to water-based activities that create
additional management problems. One of these is the use of jet-skis, powerboats
and commercial fishing boats in an area also used by the public for swimming.
The Merchant Shipping (Jet Skis and Fast Power Boats) Regulations 1992
enable a local authority to control any area of foreshore adjoining its functional
area. While this has not been formally undertaken, the beach at Downings has
been divided into zones for particular activities to help overcome these
problems. A proposed car free zone required under Blue Flag regulations is
adjacent to the swimming area while jet-skis are restricted to the pier side of the
beach. Zoning may provide a solution to these problems but as it is not a legally
binding method there are potential litigation problems should an accident occur.

Figure 2 also shows how the High Water Mark has changed between its legally
defined position in 1905 and 1998. Aerial photographs and GPS surveying
allowed its position to be established for 1936, 1954, 1977, 1995 and 1998.
From these it is clear that a large amount of accretion of the natural dune system
has occurred. This land formed through accretion has been claimed by the
adjoining landowners who later converted it into caravan parks and recreation
areas. Such facilities have since been "protected" by embankments, which,
depending on their position in relation to the 1905 High Water Mark, require
either planning permission from the relevant local authority and/or a foreshore
licence from the Department of the Marine and Natural Resources. As can be
seen this High Water Mark has changed which casts doubts over the legal
position of structures built on land formed by accretion. The legal position of
such land is still unknown and will be the subject of future research. Under the
Land Act 1965 the Irish Land Commission has the power to create rights of way
in land formed by accretion (Land Act 1965, Section 20(1)). Although the Land
Commission was dissolved in 1992 its powers are still exercisable by the
Minister for Agriculture. It is essential for successful coastal management that
the legal position of accreted land is established as ownership of land has a
major influence on management. From a litigation point of view it is also
important.

Discussion

It is evident that the current legislative system in Ireland poses constraints on the
implementation of any CZM policy. While only a few relevant Acts have been
cited here it is important to note that virtually all laws that affect land and/or sea
anywhere in Ireland potentially apply to the coastal zone. For this reason
consolidation of relevant legislation into one Coastal Zone Management Act
would be difficult as most of these laws do not only relate to the coast but deal
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with a multitude of other issues. This does not remove the fact that the majority
of the legislation is in need of review and updating. It is inevitable that the
management of a complex environment such as the coast will involve an amount
of legislation but such legislation should be mutually consistent and should
facilitate rather than impede the administrative process.

A major legal constraint is the way in which Acts cannot take into account
changes in the High Water Mark and the effect this has on property rights and
boundaries. In both study areas legal rights of way have changed naturally. As a
coast erodes, the legal right of way may disappear. This will happen in
Rossnowlagh if erosion continues. If this was to happen, there would then be no
legal access point to the beach - something that is required for continued use of
this site. Conversely, in Downings the legal right of way is now located in a
place where it can only be accessed at low tide. Land formed through the
process of accretion has a major bearing in this site also.  The legal position of
such land is not yet known but in Downings the adjoining land owners have
assumed it belongs to them. The resulting situation is that this land has been
developed below the legal High Water Mark, possibly illegally, even though
planning application has been obtained from the local authority which has no
jurisdiction below the High Water Mark.

The legal rights of an owner to protect property are unclear. If a property owner
lost 10 metres of land by erosion would he/she have the right to claim it back?
Similarly would he/she have the right to protect the property from future
erosion? The latter question is currently a problem in Rossnowlagh. Because a
property is in private ownership that owner may have the legal right to protect
his property. The Irish Constitution and its legislative Acts do, in general,
protect private property rights. Before there can be successful management of
the coastal zone, these legal “grey” areas have to be known, understood and
solved.

There are several existing legal mechanisms, which could be utilised to facilitate
ICZM until such times as the relevant legislation is updated. These include joint
action by local authorities with private property owners. Property owners have
an important contribution to make and the present lack of integrated legislation
and administration, makes their participation crucial to the success of an ICZM
plan. There is also a need for formal co-operation between existing Government
departments, semi-state bodies and local authorities. This is particularly
necessary in the case of the Department of the Marine and Natural Resources
and local authorities. One possible solution to this land/sea divide problem is
provided by the Local Government (Re-organisation) Act 1985. Under this the
Minister of the Environment has the authority to extend local authority
jurisdiction up to three miles beyond the High Water Mark. The still could not
take shoreline changes into account.

Specific problematic activities on the beach could be controlled and/or
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prohibited by By-laws. The Local Government Act 1994 allows for the creation
of these by any local authority. As a general principle bye-laws should not be
made unless there is a specific problem to be addressed which is not capable of
being satisfactorily addressed under the existing law (Local Government Act
1994 Part VII, Section 37, (2)(b)). Nevertheless Section 37(7) stipulates that the
"local authority has the power to make a bye-law in respect of the foreshore and
of coastal waters adjoining that functional area". Contravention of a by-law
constitutes an offence and a fine of anything up to £1000 (IRL£). Of the sixteen
coastal counties in the Republic of Ireland, seven of them have enacted beach
bye-laws to control specific activities, for example, jet-skiing, litter, driving cars
etc. Donegal has not got bye-laws, because of the "potential legal problems"
(Donegal Co. Council, personal communication, 1999). The provision for
making bye-laws is also included in the Harbours Act 1946-96; the Local
Government (Sanitary Services) Act 1948; the Control of Dogs Act 1986; the
Casual Trading Act 1995, the Control of Horses Act 1996 and the Litter Act
1997.

Under the Local Government (Planning and Development) Act 1963, a local
authority has the compulsory power to create public rights of way (Part V,
Section 48 (1)). Section 38 of the same Act allows a local authority to "enter into
an agreement with any person interested in land in their area for the purpose of
restricting or regulating the development or use of the land, either permanently
or during such period may be specified by the agreement". This is a local scale
development plan allowing for particular areas covered by the agreement to be
used for particular developments, for example, industry, caravan parks etc.
Section 42 of the same Act allows for the creation of a Special Area Amenity
Order by way of an area's natural beauty or its scenic or other amenities. In
theory these should help achieve a desirable balance between development and
conservation but because they can only be created by the Minister for the
Environment they are seldom used.  Only one Special Area Amenity Order
exists in Ireland.

Conclusions

The increasing range of pressures exerted on the coastal zone require it to be
managed. From an analysis of the main legislation, it is clear that the
development of integrated management is difficult due to fundamental
discrepancies in these laws.  A wide range of activities on the coast of Ireland
need to be controlled in order to achieve sustainable development. Some aspects
of the law are in need of review but in other areas current legislation appears to
be adequate. Legislation enabling these powers is, however, often unknown,
misunderstood or unused. Law revision would ensure current management
practices have legal standing and clarify the obscurities in relation to the
functional area of local authorities and Government Departments. Only a
haphazard programme of management can be achieved at present.



667

References

1. Boundary Survey (Ireland) Acts 1854-1859. Government of Ireland,
Dublin.

2. BSM Brady, Shipman Martin. 1997. Coastal Zone Management - A Draft
Policy for Ireland. Main Report. Produced by Government of Ireland,
Dublin.

3. Byrne, P.J. 1994. Letter to OSI re: accuracy of 1:1000 sheets. Dublin. In
Mapping for Property Registration in Ireland, Irish Institute of Surveyors,
Dublin, 1998.

4. Byrne, P.J. 1998. Mapping Difficulties being Experienced within the
Present System. In Mapping for Property Registration in Ireland. Irish
Institute of Surveyors, Dublin.

5. Conservation of Wild Birds Regulations 1985. S.I. No. 291 of 1985.
Government of Ireland, Dublin.

6. Crosbie, J. 1994. Coastal Zone Legislation in Ireland and Changes Needed.
In Coastal Zone Management - from needs to action, eds. K. Dubsky, & M.
Carroll, Dublin: CoastWatch Europe Network, 1995.

7. Department of the Marine and Natural Resources. 1997. Application
Guidelines for Foreshore Licenses & Leases. Department of the Marine,
Dublin.

8. EC (European Commission). 1996. "Demonstration Programme on
Integrated Management of Coastal Zones". Published by: European
Commission Services, Information Document XI/79/96, February 1996.

9. Foreshore Acts. 1933-92. Government of Ireland, Dublin.
10. GPO (Government Publications Office), 1993. National Development plan

for Ireland 1994-99. Dublin.
11. Grist, B. 1997. Wildlife Legislation - The Rocky Road to Special Areas of

Conservation Surveyed. Irish Planning and Environmental Law Journal
4(3):87-95.

12. Harbours Acts 1946-96. Government of Ireland, Dublin.
13. Hickie, D. 1996. Evaluation of Environmental Designations in Ireland. The

Heritage Council, Dublin.
14. Hogan, C. 1998. Land Registration Systems in Operation in Ireland. In

Mapping for Property Registration in Ireland. Irish Institute of Surveyors,
Dublin.

15. Irish Land Commission (Dissolution) Act 1992. Government of Ireland,
Dublin.

16. Kelly, R.J.E. 1994. Responsibility for the Irish Coastal Zone. In Coastal
Zone Management - from needs to action, eds. K. Dubsky, & M. Carroll,
Dublin: CoastWatch Europe Network, 1995.

17. Kirwan, R.A. 1998. Letter to Fingal County Council re: photocopying
process used by OSI, Dublin. In Mapping for Property Registration in
Ireland. Irish Institute of Surveyors, Dublin.

18. Land Acts 1965-84. Government of Ireland, Dublin.



668

19. Land Registration Rules 1972. Government of Ireland, Dublin.
20. Litter Act 1997. Government of Ireland, Dublin.
21. Local Government Act 1994 (Bye-laws) Regulations, S.I. No. 360 of 1995.

Government of Ireland, Dublin.
22. Local Government (Planning and Development) Acts 1963-94. Government

of Ireland, Dublin.
23. Local Registration of Title (Ireland) Act 1891. Government of Ireland,

Dublin.
24. Long, M.J. 1980. Mapping for the Management of National Resources in

the Irish Republic". MSc Thesis, Trinity College Dublin, pp119-125.
25. Merchant Shipping (Jet Skis and Fast Power Boats) Regulations 1992.

Government of Ireland, Dublin.
26. NCEC (National Coastal Erosion Committee). 1992. Coastal Zone

Management: A Case for Action. The Irish Science and Technology
Agency, Dublin.

27. O'Keefe, J. 1990. Irish Marine Legislation: its relevance to Coastal
Engineering. Coastal Engineering and Management Workshop, U.C.C.,
Cork.

28. Reid, J. 1986. Development on the Foreshore. Pleanáil, Vol.1, No.6.
Dublin.

29. Review Group on Commercial Harbours and Pilotage Policy and
Legislation 1992. In Coastal Zone Management - from needs to action, eds.
K. Dubsky, & M. Carroll, Dublin: CoastWatch Europe Network, 1995.

30. Road Traffic Acts 1961-94. Government of Ireland, Dublin.
31. Scannell, Y. 1995. Irish Planning and Environmental Law. Round Hall

Press, Dublin.
32. Thomson, M.J.S. 1994. A Draft Irish Framework Coastal Zone

Management Policy & Plan: Setting the Scene, Area Covered, Aim and
Methods. In Coastal Zone Management - from needs to action, eds. K.
Dubsky, & M. Carroll, Dublin: CoastWatch Europe Network, 1995.

33. University of Ulster. 1999. Unpublished LIFE project Report for
Rossnowlagh.

34. Wildlife Act 1976. Government of Ireland, Dublin.



669

Anne Marie O’Hagan,
University of Ulster,
School of Environmental Studies,
Cromore Road,
Coleraine, Co. Derry, BT52 1SA, Northern Ireland.
Phone: (44) 1265 - 324010
Fax: (44) 1265 324911
Email: amg.ohagan@ulst.ac.uk



Coasts at the Millennium
Proceedings of the 17th International Conference of
The Coastal Society, Portland, OR USA ABSTRACT

670

INTERINSTITUTIONAL ARRANGEMENTS FOR INTEGRATED
COASTAL ZONE MANAGEMENT IN BRAZIL: THE STUDY CASES
OF SANTA CATARINA (PORTO BELO WATERSHED) AND RIO DE

JANEIRO STATES (MANGARATIBA ISLAND)

Marcus Polette, Rolando Nunes Córdova And Luiz Fernando Vianna
University of Vale do Itajaí – CTTMar/Oceanography, Brazil

One of the most important aspects of the II Brazilian Coastal Zone National
Management Plan is the participation of the society in this process, especially
with the inclusion of the Coastal Zone Municipal Plan which establishes the
implementation of the coastal zone municipal politics, including responsibilities
and institutional procedures for its execution. This plan should keep straight
relationships between the territorial occupation and land use plans as the master
plan program for example. But one of the challenges for its implementation is
the intra and inter institutional arrangements.

The present paper presents the main relationship between the stakeholders
located in Managaratiba Island (Rio de Janeiro State) and Porto Belo Watershed
basin (Santa Catarina´s State) in order to understand the main relationships of
these stakeholders. The proposed methodology was an interview with the main
stakeholders of the two sites at the Federal, State, Municipal and community
levels. On Mangaratiba island 34 stakeholders were interviewed and in the Porto
Belo watershed basin, 70 stakeholders were interviewed. With the results, a
"stakeholders web" was constructed in order to understand the relationship
between them and  in order to solve the main problems in their area.

When the results were compared, it was indicated by the "stakeholder web" that
on Mangaratiba Island and in the Porto Belo watershed basin, attributions to
solve local problems (land use, water pollution, deforestation of the Atlantic
Rainforest and lack environmental education programs) have the fluxes
concentrated specially for the Federal, State and Municipal authorities linked
with the environmental protection agencies. The local stakeholders for example
are not well organized in their own responsibilities in the two study cases , the
fluxes between them are dispersed [on] the web.

Marcus Polette
University of Vale do Itajaí – CTTMar/Oceanography
Rua Uruguai 458 – Itajaí – Santa Catarina 88.302-202 – Brazil
E-mail: ecologia@univali.rct-sc.br




