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Abstract

Oysters are utilized as bioindicator organisms to characterize the
current status and long-term trends for 13 trace elements and 57 organic
contaminants from 75 Gulf of Mexico sampling sites. Sampling sites are
distributed throughout the U.S. waters of the Gulf of Mexico, away from
known point sources of input, and are sampled yearly in thewinter to provide
a geographical description of the chronic contaminant loading of the entire
U.S. Gulf on a regional basis. Three stations at each site are analyzed
individually to assess natural intra-site variability so that significant changes
canbedetected. Extensive intercomparison exercises assure thecomparability
of analytical measurements with companion studies on the East and West
Coasts. The first four years of data for the Gulf of Mexico represents over
40,000 individual data points. The general trend from this large data set is
contaminant concentrations that show no changes during the four-year
sampling period. There are, however, certain sites that have experienced
significant changes in contaminant concentration over the last four-year
sampling period, including monotonic increases and decreases. Generally, the
concentrations of the various contaminants do not show any significant
relationship to each other. This is probably due to different input sources.
Higher concentrations ofmost contaminants are associated with proximity to
large urban areas. Two areas that appear to be exceptions to this
generalization, St. Andrew Bay, FL and Choctawhatchee Bay, FL, are
discussed in more detail.

Introduction

The National Oceanic and Atmospheric Administration (NOAA)
National Status and Trends (NS&T) Mussel Watch Program has sampled and
analyzed bivalves from U.S. coastal areas since 1986. This report summarizes
the first four years of NS&T data for the Gulf Coast of the U.S. Sampling
sites give coverage of the Gulf Coast from southernmost Texas to
southernmost Florida. Portions of the data have been previously discussed
(Wade et al., 1988,1989, and 1990; Wade and Sericano, 1989; Sericano ct al.,
1990a and b) and onlyan overview is presented here.

Methods

The NS&T program utilizes standard operating procedures and a
strong quality assurance/quality control program for trace element and trace
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organic analyses. Details of these methods are found elsewhere (Brooks et
al., 1989; Wade et al., 1988). The accuracy and precision of these methods
have been established by several intercalibration exercises conducted by the
U.S. National Institute of Standards and Testing and the Canadian National
Research Council.

Results and Discussion

Exact sample location and the years in which samples were collected
at each site are presented elsewhere (Wade et al., 1990). The geographical
distribution for selected contaminants or suite of contaminants is shown in
Figures 1 to 7. The sites are listed in geographical sequence starting with the
southernmost Texas site and continuing along the coast to the southernmost
Florida site. The smaller barson Figures 1 to 4 represent"plus one standard
deviation".

Trace metal concentrations in oysters varied considerably from site
to site; in general, these variations wereconsistent over the four-year period.
That is, the same sites showed consistently above or below average
concentrations each year. The high concentrations, with very few exceptions,
could not be shown to be associatedwith known activities of man, such as the
presence of industry or oil well drilling operations. However, the fact that
highvalues were often found in onlyone part of a particular bay(e.g., Tampa
or Galveston Bay) while at other nearby sites in these same bays the
concentrations were average or below for trace metals, suggests localized
inputs of these metals.

Regional trends in trace metal concentrations in oysters are more
likely to be due to geologic or climatic factors than to activities of man.
Regional trends can be seen for only a few of the 13 metals assessed and,
even for these, large sitc-to-site variations are superimposed on rather subtle
regional trends. For example, Figure 1 shows the distribution of selenium
(Se) for the entire Gulf Coast. A gradual decrease in concentration is
apparent when concentrations from Texas and Louisiana arc compared to
those in south Florida, even though some high values are found in northern
Florida.

Arsenic (Figure 2) is usually thought to be chemically similar to Sc,
but it shows a distribution pattern almost opposite to that of Se (Figure 1).
Arsenic (As) is much higher in some of the Florida oysters than elsewhere on
the Gulf Coast, yet some Florida oysters, for example those from most sites
in Tampa Bay, had very low arsenic concentrations all four years. Only the
Tampa Bay site at Navarez Park near the city of St. Petersburg was
significantlyenriched in As. Even the new site at Knight Airport on the edge
of the city ofTampa was low in As. It is possible that the extensive phosphate
rock deposits in Florida are a source of arsenic,but, based on the limited data
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we have, there is no correlation between As concentration in oysters and
phosphate rock occurrence, shipping, or mining. The As distribution does
seem to becontrolled by local environmental inputs, as do certain other metal
distributions. There seems to be no other explanation for high and low
concentrations of trace metals to occur at adjacent sites, often in agiven bay,
and to have these patterns consistent from year to year.

Mercury (Hg) is generally enriched in Florida sites (Figure 3), where
12 of the 25 sites are well above average. The oysters from Old Tampa Bay
are especially high in Hg, rivaling even those from Lavaca Bay, Texas which
are known to be contaminated with Hg and where harvesting of oysters has
been limited because of the potential threat to human health.

Silver (Ag) distribution (Figure 4) was more similar tothat ofSe than
to As, being somewhat enriched in Texas relative to Florida. The most
interesting feature ofthe Ag distribution is the low values in central Louisiana
This same pattern was seen for cadmium (Cd) and is somewhat surprising
because central Louisiana Bays have been extensively disturbed by oil
exploration activities and are immediately downstream of the Mississippi River
outflow. In this area, then, intense activities by man does not seem to be
influencing trace metal concentrations in oysters.

The regional geographical distribution ofthe concentration ofthe sum
of 18 individual polyaromatic hydrocarbons (PAHs) (Wade et al., 1988) is
shown in Figure 5. The concentration of PAHs for regional sites are plotted
as the average. For example, for Galveston Bay 6sites are averaged.

Two PAHs, fluoranthrene and pyrene, generally account for more
than 25% of the total amounts detected. The predominance of these
compounds would suggest the major source ofPAHs is probably combustion
and not oil seeps or oil spills. In general, higher PAH concentrations are
found at major river mouths where you also generally find large urban areas
and associated industrial complexes. This is not surprising, since urban runoff
and sewage treatment plants are well known chronic sources of PAHs.

The Panama City and St. Andrew's Bay regions are exceptions to this
trend. Their is no major river in these locations, yet they have the highest
PAH concentrations. It is possible that these sites were affected by an
episodic mput of petroleum (i.e, spill). The hydrocarbon distribution at
these sites indicates they may be contaminated by used crank case oil.

An extensive interpretation of the chlorinated pesticide and
polychlonnated biphenyl (PCB) data has been published elsewhere (Wade and
Sericano, 1989; Wade et al., 1988 and 1990; Sericano et.al., 1990a and b)
Total DDT (sum of o-p'DDE +p-p'DDE +o-
pDDD+p-p'DDD+o-p'DDT+p-p'DDT) regional distribution for oyster

325



samples collected along the U.S. Gulf of Mexico coast is shown in Figure 6.
Total DDT is the most abundant chlorinated pesticide found in Gulf of
Mexico oysters. Most of the DDT is present as the metabolites, DDE and
DDD. Less than 10% of the total contaminant load in oysters is the parent
compound, DDT.

The regional distribution of total DDT shows that four of the five
highest concentrations are associated with major river outfalls including the
Brazos, Mississippi, Mobile, and Choctawatchee Rivers. There were also
relatively high total DDT concentrations at St. Andrew's Bay and Panama
City, although no major rivers are found there. These are the same regions
where the PAHs were the highest. DDTs associated with soils may be
transported downstream and collect in estuaries. This process provides a
plausible explanation of the higher total DDT associated with major river
outfalls. The continued use of DDT in Mexico and other Latin American

countries and its atmospheric transport and deposition to the samplingareas
is another possible source.

The regional distribution of PCBs is shown in Figure 7. PCBs were
detected in all NS&T oyster samples analyzed from Gulf of Mexico waters.
The highest regional concentration was in St. Andrew's Bay. As mentioned
before for PAH and total DDT, this is an anomalous station and at present
we do not know the reason for the high concentrations at this site. Possible
sources of contaminants at this site may be nearby oil storage tanks and a
paper/pulp mill. The PCB concentrations do not show much difference on
a regional basis. All the regions have average concentrations within a factor
of 5. There are somewhat higher concentrations near areas of higher
population density (i.e., Galveston Bay, Mobile Bay, etc.).

Conclusions

Most of the contaminants monitored by the Status and Trends
Program have relatively long environmental half-lives. These contaminants,
in general,show no changein environmentalconcentrationsover the first four
yearsof this study asseen in the standared deviation for trace metals (Figures
1 to 4). There are specific sites that are exceptions to this general trend and
they merit further detailed examination.
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Lag una Mad re (2)
Corpus Christi (3)

Aransas Bay (2)
Copano Bay (1)

Mesquite Bay (1)
San Antonio Bay (2)

Espiritu Santo Bay (2)
Matagorda Bay (6)

Brazos River (1)
Galveston Bay (6)

Sabine Lake (1)
Calcacieu Lake (2)

Joseph Harbor Bayou (1)
Vermilion Bay (1)

Atchafalaya Bay (1)
Caillou Lake (1)

Terrebone Bay (2)
Barataria Bay (3)

Mississippi River (2)
Breton Sound (2)

Lake Borgne (2)
Mississippi Sound (3)

Mobile Bay (2)
Pensacola Bay (2)

Choctawhatchee Bay (2)
Panama City (1)

San Andrew Bay (1)
Apalachicola Bay (2)

Suwanee River (1)
Cedar Key (1)

Tampa Bay (5)
Charlotte Harbor (2)

Naples Bay (1)
Rookery Bay (1)

Everglades (1)
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Buffer Zones: The Environment's Last Defense

Peg Brady and Robert Buchsbaum
Massachusetts Audubon: North Shore

Abstract

More than 50% of our nation's 215 million acres of wetlands have
been destroyed by development activities that have permanently altered the
functions that are so valuable to the biological communities that depend on
wetlands. The degradation ofour nation's coastal waters continues to plague
many states and communities that depend so heavily on this important
resource. Within Massachusetts' North Shore region, 28,000 acres of shellfish
beds remain closed to fishing due to bacterial contamination from the land.
To prevent further coastal water contamination and wetland destruction,
Massachusetts Audubon: North Shore recommends that specific resource
management initiatives be adopted by municipalities prior to future
development in areas of critical environmental concern such as the Essex
Bay-Parker River Area of Critical Environmental Concern (ACEC). These
policy recommendations include the identification of critical resource areas,
the establishment oflarger natural buffer zones between development and the
critical resource areas, and the prioritization of critical resource areas for land
acquisition and other conservation measures.

Introduction

As development pressure increases in the coastal regions of the
United States, greater attention must be paid tothe fringe areas surrounding
coastal and freshwater wetlands. Studies show that development activities
within these fringe areas cause changes that irreparably harm wetland habitats.
Wetlands serve atremendous biological value, particularly by providing habitat
to awide variety of plants and animals, and byserving as important sources
for groundwater recharge, and by trapping nutrients and sediment. Vegetated
buffer zones are an extremely valuable mechanism which protects wetland
habitats by controlling non-point pollution, protecting wildlife and their
habitats, and maintaining the aesthetic quality of the wetlands' natural
features.

More than 50% of our nation's 215 million acres of wetlands have
been destroyed. Wetland destruction can be attributed to activities such as
filling and regrading, diverting the direction ofwater courses, and the loading
of nutrients from septic systems, agriculture activities, and lawn treatments.
A report published in October, 1987 by the National Wildlife Federation
stated that 300,000 acres ofwetlands are destroyed yearly intheUnited States.
That rate is equivalent to6 acres every 10 minutes. Despite national and local
legislative initiatives, our Nation continues to lose wetlands at an alarming rate

335



due to fragmented and inconsistent wetland policies. Recognizing this,
environmental groups across the country are taking steps to:

* halt further destruction of wetlands
* restore degraded and destroyed wetlands
* increase our nation's wetland base

Purpose

The Massachusetts Wetlands Protection Regulations (301 CMR
10.01) include eight statutory interests that must be upheld by local
conservation commissions to protect the integrity of wetlands. Buffer zones
are vital to the protection of those interests. Presently, there is concern that
the 100-foot buffer width designated in the regulations is not adequate to
protect some (if notall) of those statutory interests. Massachusetts Audubon:
North Shore proposes that buffer zone widths be increased, particularly
around sensitive areas, to prevent further degradation of wetlands and the
qualityof water supplies and coastal waters.

This paper provides asummary of technical and scientific justification
necessary to implement a policy to increase buffer zone widths, insuring the
protection of the area's natural resources.

Present Regulations

The Massachusetts Wetlands Protection Act (MWPA) recognizes
eight interests that local conservation commissions are mandated to protect
when examining a project's impact on a wetland. They are:

* public and private water supply
* groundwater supply
* flood control

* storm damage prevention
* prevention of pollution
* protection of land containing shellfish
* protection of fisheries
* protection of wildlife habitat

Inaddition to protecting open water, wetland, and beach habitat (310
CMR 10:02), theMWPA also gives conservation commissions jurisdiction over
the buffer zone around each wetland. Since it has long been recognized that
activities adjacent to wetlands, such as construction, significantly alter the
quality of the wetland through time, activities outside the designated 100-foot
buffer zone may still be subject to the provisions of theMWPA if that activity
alters any of the eight interests subject to protection (310 CMR 10:02 (2c)).
The regulations state that there may beactivities, particular sensitive regions,
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and/or interests that warrant more protection than a 100-foot buffer zone
provides.

A 1987 amendment to the MWPA included wildlife habitat as one of

the interests protected by the Act. Despite this amendment, wildlife still is
not adequately protected by law. Animals that utilize a combination of upland
and wetland areas are vulnerable in upland habitats even when the upland
area lies within the 100-foot buffer zone. Herons, for example, often nest in
trees adjacent to wetlands. A heron rookery is not protected by the MWPA,
since it is not in a wetland habitat, even though herons are obviously aquatic
birds that spend a good part of their lives foraging in wetlands.

Critical Resource Areas

Areas of Critical Environmental Concern (ACEC) arc designated by
the Commonwealth of Massachusetts to protect natural areas of regional and
statewide significance. The Parker River-Essex Bay ACEC, designated in
1979, is one of the largest pristine salt marsh-estuarine ecosystems north of
New York State. Over 300 species of birds have been recorded within this
ecosystem, of which 75 species are considered rare by the Commonwealth.
Waters of the ACEC contain vast amounts of shellfish that historically have
supported an extremely valuable shellfishing industry (the world-renowned
Ipswich and Essex Bay clams). Today, this valuable resourceis threatened by
bacterial contamination. The region alsosupportsthe largest runs of alewives
and smelt on the North Shore (Masachusetts Coastal Zone Management,
1987).

The ACEC designations havenot requiredthe implementation of new
permits or administrative programs. Instead, existing environmental programs
arerequired to provide higher performance standards andthoroughreview for
activities proposed within the boundaries of anACEC (Massachusetts Coastal
Zone Management, 1987). However, stricter guidelines need to be asserted
at the community level with regard to setting buffer zone widths.

The Essex Bay marsh remainsa particularly ideal habitat for wildlife
species that depend on a mixture of salt marsh and vegetated uplands. By
providing for continued protection of the wetlands and water quality, the
shellfishing industry may be guaranteed a safe and clean resource for future
generations.

Buffer Zone Features that Protect Wetlands

One method of guaranteeing the protection of environmentally
sensitive regions is to provide vegetated areas or buffer zones between
structures and the desired resource to be protected. Surface runoff from
developed areas carries a variety of pollutants, including heavy metals (e.g.
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lead, cadmium, copper, andzinc),hydrocarbons (e.g. gasoline and motor oil),
pesticides/herbicides, bacteria, viruses, and sediments (Diamond and Nilson,
1988). These contaminants are often referred to as non-point pollutants
becausethey do not generally discharge to waterways through a pipe. Table
1 describes the sources and environmental impacts of each pollutant.

A naturally vegetated buffer zone renovates or filters runoff prior to
the runoff entering the receiving waters. The effectivenessof the renovation
process is dependent on four factors:

* vegetation cover
* soil characteristics

* slope
* depth to ground water

An optimally functioning buffer zone is comprised of a well-
established vegetation cover on moderately well-drained soils with slopes of
less than 10%. If any of these three factors is impaired or altered, the
renovation capability of the buffer zone is reduced. Scientific studies have
determined buffer zone widths that will effectively remove or reduce the
impacts of specific pollutants undervery specific field conditions (Diamond
and Nilson, 1988). Buffers 100-300 feet wide are recommended to protect
surface water bodies from sedimentation and 300-1000 feet are recommended
for 50 to 90% nutrient removal (Rhode Island Coastal Resources
Management Program, 1984).

Some states in the United States have developed methods to
determine buffer zone widths on a caseby casebasis. The most widely used
and effective method is a scoring or ranking system (Diamond and Nilson,
1988). The ranking system allows a resource manager to calculate a buffer
zone width based on the following criteria:

* soil conditions of the proposed site
* slope
* quantity and quality of the vegetation cover
* potential water quality impacts from the proposed development
* proximity of the proposed development to valuable resourceareas

(e.g. drinking water supplies, conservation areas, etc.)

Values are assigned to the various criteria. Following the site and
proposal evaluation, thevalues are tabulated. If thevalues exceed a particular
threshold, the project may proceed; if not, the proposal mustbe re-examined
and altered to meet the community's goals.

Justification for Increased Buffer Zone Widths
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Water Quality Maintenance and Public Health Protection.

The major water pollution problems throughout the UnitedStatesare
directly related to the density and distribution of development within
watersheds (Yates, 1985). Several studies conducted in coastal communities
throughout the United States suggest that the principal sources of fecal
coliforms, viruses, andexcess nutrients to groundwater andcoastal waters are
leachate from failed septic systems, direct discharges of improperly treated
sewage, fecal material from domestic and farm animals carried by runoff,
leaking sewers, and sanitary land fills (Rhode Island Coastal Resources
Management Program, 1984; Heufelder, 1987).

Throughout the Essex Bay- ParkerRiver ACEC, it is safe to assume
that failing septic systems and contaminated runoff are the greatest
contributors of contaminants to the region's coastal waters. In the City of
Gloucester, densely populated areas along the Annisquam River with septic
systems that predate Title V regulations were found to be the sources of
bacterial contamination (Massachusetts Audubon Society, 1982). While steps
are being taken to halt further contamination from the known sources, such
as the sewering of North Gloucester, additional consideration must be given
to reduce contaminated runoff or non-point pollution. Future development
within areas of critical concern, such astheACEC, mustbe designed and built
in a manner that will not promote additional contamination of ground water
and coastal waters above and beyond the currently recognized non-point
sources.

Over half of the waterborne disease outbreaks in the United States
are dueto the consumption of contaminated groundwater; septic tanks are the
most frequently reported cause of contamination (Yates, 1985). As an
example, five cases of typhoid were reported in a residential area within the
State of Washington. An epidemiological investigation revealed that the
typhoid carrier lived in thevicinity. When the individual's septic system was
dye-tested, the dye was detected 36 hours later in area wells 210 feet from the
contaminated well. This demonstrates the seriousness of contaminant
transport ingroundwater supplies. Hagedorn (1984) summarized studies that
examined the incorporation of various bacterial and viral organisms in soils.
Migration distances of 2 to 2723 feet were reported for the different
organisms, along with survival times of up to 27 weeks.

The viability and transport of viruses are causing greater concern
since these organisms are often difficult to detect. Currently, there is no
method usedby federal and state agencies to monitorvirus contamination in
wastewater effluentor the waters receiving the effluent. Scientists haveshown
that viruses travel as far as 1300 feet horizontally ingroundwater from sewage
infiltration basins (Keswick and Gerba, 1980). Unfortunately, viruses cannot
be considered permanently immobilized after adsorption onto a soil particle.
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Some studiesindicate thatviruses mayre-grow, desorb from soil particles, and
migrate further in the soil (Rhode Island ISDS Task Force Report, 1988).
Maximizing "contact time" in unsaturated soils improves the effectiveness of
both the mechanical straining and adsorption processes of pathogens (Rhode
Island ISDS Task Force Report, 1988). There is a possibility that viruses still
travel great distances even from properly-sited septic systems which are in
compliance with present Title V standards (Huefelder, 1987).

Nutrient enrichment of coastalwaters has become a serious problem.
Excessnitrogen leachesout of septicsystemsor may wash away following the
application of lawnor agricultural fertilizers. Excess nitrogencauses massive
algal growth, particularly in warmer months. This algal material eventually
decomposes, robbing available oxygen. The result often leads to anoxic (i.e.
no oxygen) conditions, rendering the waters uninhabitable for finfish and
bottom dwelling organisms suchaslobsters. Cleansandand gravel sediments
often become covered with thick organicmaterialwhich decreases the habitat
suitability for commercial shellfish and finfish. By allowing for the natural
filtering of nutrients through vegetated buffers, levels of nitrogen would be
reduced through uptake by the plants within the buffer (Ehrenfcld, 1987;
Valiela and Costa, 1988).

In a local review of the water quality impact of the proposed Essex
Bay Estates development at Cole's Island, Gloucester, it was suggested that
the likely route for wastewater from the development's septic systems would
be laterally through the glacial till (Horsley et al.,1988). Typicalof many sites
throughout Cape Ann, Cole's Island has a shallow layer of glacial till
overlaying bedrock, which is characteristically of low porosity. Therefore, the
predictedcourseof wastewater contaminants wouldbe downward through the
glacial till then laterally across the surface of the bedrock and eventuallyout
to the receivingwaters. As expected, the direction and rate of flow would be
dependent on the slope of the underlyingbedrock, the porosity of the till and
the presence of standing ground water. Horsley et al. (1988) predicted that
the flow rates in the area would be rapid.

If subsurface flow rates arc rapid,a practical method for reducing the
levels of contaminants is to require that naturally vegetated buffer zones be
in place between development activities and the resource being protected.
Coastal states throughout the United States are imposing minimum buffer
zone widths that exceed the 100-foot buffer recommended in the MWPA

(Table 2).

Habitat Protection and Wildlife.

Salt marsh ecosystems are extremely important habitats for wildlife.
Many organisms depend on salt marshes for some aspect of their life cycle.
For example, many species of commercially important ocean finfish utilize the
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tidal creeks and mud flats as nursery grounds torear juveniles (e.g. flounder).
These species, inturn, provide food for species higher onthe food chain, such
as herons. Several birds in Essex County are restricted almost entirely to salt
marshes (e.g. sharp-tailed sparrows); however, many birds and mammals
require acombination ofsalt marsh and upland habitat tocarry out their daily
activities of feeding and nesting. Many animals feed on the abundant
organisms within the salt marsh, such as crabs, shrimp, and worms, but use
upland habitats for nesting and roosting. For these animals, an adequate
buffer zone around the marsh is essential because the uplands provide a
refuge from the daily inundation of tides that would flood out any nests and
burrows built too close to the tide line. Buffersarealso an alternative site for
foraging activities.

Habitat diversity leads to a greater diversity of wildlife. Presently,
there ismuch concern among environmentalists and wildlife managers about
the loss of biodiversity (i.e. extinction of species) on the global level. The
greatest cause of this species loss ishabitat destruction and fragmentation, i.e.,
reduction of the size of parcels of land such that the land no longer contains
all the elements that many species require to survive. Although much media
attention has focused on the dramatic loss of plants and animals that is
presently occurring, we must also be concerned about losing species in
Massachusetts. In 1986, for example, 600 acres of land in Massachusetts
(equivalent to 12 Boston Commons) were lost to developers each week
(Leahy, 1988). Gloucester, like many areas in Massachusetts, is under severe
pressure to develop lands that were previously considered marginal. Since
1986, 800 acres of sensitive coastal land in West Gloucester have been
transferred to Boston-based development companies.

A recent white paperby Massachusetts Audubon listed a number of
reasons why we need tobeconcerned about the loss ofwildlife (Leahy, 1988).
These include:

1. intrinsic worth of wildlife species.

2. maintaining the health of ecosystems. As an example, if, by
eliminating buffers, we destroy the ability of our wetland habitats to support
hawks, wehave lost one of theimportant controls onthepopulations of small
rodents in the ecosystem.

3. our own best interests. Plants and animals in salt marshes provide
us with food (shellfish, fish), fur (muskrats), mulch and fertilizer (salt marsh
hay and peat), outdoor recreation (hunting ducks and geese, recreational
shellfishing), a buffer against erosion from storms, and a filter of nutrients
(salt marsh grasses).

The wildlife that lives in this region is part of our local heritage and
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enrichesour lives. Part of the reason that Cape Ann is an attractive placeto
live and to visit is that it is still relatively unspoiled. A major reason why the
wetlands of the Parker River/Essex Bay ACEC are so appreciated by humans
for their scenic and wildlife values is that they have not been subject to intense
development on their boundaries.

Wildlife is generally more abundant where there is a greater
abundance of habitat types (such as wetlands, forests, fields, shrubby areas)
in close proximity. In ecology, this principle is known as the "edge effect"
because physical boundaries between two habitats are particularly attractive
to wildlife. This is because many species require more than one type of
habitat for their survival. For many wildlife species that use wetlands and
surrounding uplands (see examples below), a 100-foot buffer zone is
inadequate to provide the freedom from disturbance that the upland typically
provides. By limiting a buffer zone to a narrow, 100-foot strip, the ability of
the habitat to support a diversity of native wildlife is reduced.

A related danger of reducing the buffer zone around an Area of
Critical Environmental Concern is the replacement of native species with
urban species or those adapted to human habitation. Feeding of wildlife
around wetlands has enabled certain species to survive or to remain in our
area during winters. The presence of mallards, promoted by feeding by
humans, is a threat to the survival of our native black duck. Domestic animals
are also a threat to nativewildlife. The Massachusetts Audubon Society will
not permit dogs on its sanctuaries, even on leashes,because there is evidence
that the native wildlife is repelled even by the odors dogs leave behind. In
sum, to assure the survival of some wildlife species, we need to insure them
sufficient separation from human habitation and activities.

Guidelines have been developed by many states that provide for a
systematic way of calculating buffer zone widths on a case-by-case basis
(Diamond and Nilson, 1988). A 300-foot buffer is presently provided around
areas set aside by state and federal governments for the protection of wildlife
(e.g. wildlife sanctuaries, refuges, conservation areas,and management areas).
This is considered the minimum distance that will prevent disturbance of
wildlife from development, noise, pollution, and other human activitieson the
boundary of the refuge. A buffer zone width of 300 feet is also necessary to
maintain the buffer itself as a viable corridor for wildlife (Diamond and
Nilson, 1988). A 300-foot buffer around wetlands will also provide a "high
level of confidence" for the protectionof habitatand preventionof disturbance
to threatened and endangered species in the wetland (Diamond and Nilson,
1988). (According to the Harvard School of Design, a 200-foot buffer is the
minimum that will protect the "scenic value" of a natural area.)

Essex County birds and mammals that depend on both the salt marsh
and upland habitats are summarized below (DeGraaf and Rudis, 1986). We
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do not mean to imply that the species mentioned are the only ones that would
be harmed byreduction in buffers around the marsh. Rather, we present a
discussion of typical wetland species of Essex Bay for which there isdata on
the potential importance of buffer zones.

Waterfowl - The areas surrounding wetlands are important for
providing the seclusion waterfowl need to nest and carry out their activities
without predation and disturbance. "It has long been recognized that lands
adjacent to areas managed for waterfowl play a major role in the entire
management scheme" (Kirby, 1988). Black duck and Canada goose are two
common species of waterfowl that feed and nest in and around the salt
marshes ofEssex Bay. Black ducks have been ofconcern togame managers
since the1950's because their numbers have steadily declined. They are listed
as "declining" in Essex County (DeGraaf and Rudis, 1986). They nest along
the edges of salt marshes; however, they are wary birds and are sensitive to
disturbance by human activity. Black ducks nest either on islands in the
marsh, in uplands up to 3/4 mile from the marsh, or in areas immediately
adjacent to the marsh (Kirby, 1988). Favored nesting habitat of black ducks
usually is heavily vegetated onat least one side to provide concealment from
natural predators. A 250-foot buffer would provide them with adequate
undisturbed habitat for nesting and feeding.

Birds of Prey - A number of species of birds of prey hunt for small
animals over salt marshes while nesting and roosting in upland sites. These
birds generally require large territories (greater than 1mr) and a mixture of
marsh and upland habitats. Red-tailed and rough-legged hawks and northern
harriers areobserved hunting over Essex Baymarshes. Red-tailed hawks and
rough-legged hawks (in winter) use trees along the periphery of the salt marsh
for perches where they can observe the movements of potential prey on the
marsh. Great horned owls also perch along thesalt marsh-upland edge when
they hunt atnight (W. Peterson, personal communication). Red-tailed hawks
neston uplands adjacent to the marshes of Essex Bay. Although there is no
data on how large a home range they have in Essex County, DeGraaf and
Rudis (1986) state that a typical home range of a red-tailed hawk is between
0.3 to 2.15 square miles. They are prone todisturbance byhuman activity and
are likely to avoid areas where human activity encroaches to within 100 feet
of the marsh (personal observations).

Herons and egrets - Snowy egrets, great egrets, great blue herons,
green-backed herons, little blue herons, glossy ibis, and black-crowned night
herons all use the marshes of Essex Bay for feeding. In a monograph on
evaluating suitable habitat for great blue herons, Short and Cooper (1985)
state that human disturbance and the resulting loss of nesting and foraging
sites probably have been the most important factors contributing to declines
in some great blue heron populations in recent years, as indicated by studies
in New York State and British Columbia. Along the coast, typical feeding
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sites for great blue herons are salt marsh creeks and shallow ponds on
marshes. These must be in sites with little human disturbance for several
hours each day (Short and Cooper, 1985). In evaluating a suitable habitat,
ShortandCooper (1985) saythat potential foraging areas must be at least330
feet from human activities and habitation.

Shorebirds - The marshes of Essex Bay are important stopovers for
many species of migratory shorebirds, such as least sandpiper and greater
yellowleg. Shallow ponds in the "high marsh" near the edge of uplands are
important roosting and foraging areas for these birds. A 250-foot buffer
would prevent disturbance of the birds when they are foraging in these high
marsh "pannes."

Mink and otter - Mink and otter areweasel-like predatory mammals
that occur in the Essex Bay marshes. They hunt in the tidal creeks and tide
pools of the marsh and in upland areas immediately adjacent to the marsh
(Allen, 1986). They also use the upland surrounding the marsh for their den
sites. The interface between marsh and upland is very significant to these
mammals. In a study in Alaska, 68% of allobservations of mink were either
in the wetland itself or within a 330-foot zone shoreward of the edge of a
wetland (Dunstone and Birks, 1983 cited in Allen, 1986). Along the shore of
Lake Ontario, rapid declines in mink populations were associated with small
increases in human habitation of the shoreline (Racey and Euler, 1983 cited
in Allen, 1986). In a monograph on evaluating the habitat requirements of
mink in marshes with emergent vegetation, such as salt marshes, Allen (1986)
assumes that a 330 foot buffer of woody vegetation along the marsh edge
enhances the value of the marshes to mink. Otter typicallybreed in forested
areas along the edge of waterways (DeGraaf and Rudis, 1986). They require
a large home range (up to 30 miles alongsome rivers, [DeGraafand Rudis,
1986]). It is the larger animals such as otters that are most vulnerable to
encroachments of civilization on their habitat because they require relatively
large territories.

Conclusions and Recommendations:

Massachusetts Audubon: North Shore strongly recommends that the
following resource management policies be adopted by communities
surrounding the Essex Bay/Parker River ACEC. These recommendations
need to be adoptedby:Conservation Commission (CC), Planning Board (PB)
and Board of Health (BH) prior to the approval of future development
projects proposedadjacent to or nearareas of critical environmental concern.
(Given that these recommendations span the jurisdiction of the three boards,
each recommendation includes a notation on the board responsible for
adopting a particular recommendation.)

* Municipal officials must beginto identifyand map critical resource
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areas such as ACEC's, valuable wildlife habitats (e.g. eelgrass beds),
shellfish beds, areas with high scenic value, and flood-prone areas
that need protection from future development initiatives. This
process ought to include public participation. (CC, PB)

*A300-foot wide natural, undisturbed buffer should be provided in
those areas that directly abut critical resource areas. The landward
edge of a wetland is recommended as the origin for the buffer
measurement. Activities prohibited within the buffer zone are:

•permanent construction of buildings, bulkheads, riprap,
surfaced roadways, and drainage systems;

-siting and construction of sewage disposal systems
and/or leach beds;

-direct discharge from wastewater facilities, surfaced
roadways, detention basins, drainage systems, and/or
culverts; and

-the removal of natural vegetation for lawns.

Allowable activities may include:
-selective thinning of trees and vegetation;
•siting and maintenance of foot paths; and
-passive recreational activities (e.g. hiking).
(CC, BH)

* In addition, a 100-foot setback should be provided beyond the
undisturbed 300-foot zone. Activities within the setback should be limited to
landscaping and nonpermanent structures. (CC, BH)

. * These crMcri resource areas must be set aside as priorities for
additional measures to minimize pollution. These measures include land
acquisition, conservation easements, tax relief, and watershed/aquifer
protection ordinances. (PB, CC)

* Efforts must be taken by city officials to reduce the densities of
developments that are proposed adjacent to critical resource areas and
promote cluster designs that will allow developers away to protect large open
spaces while allowing for affordable housing. (PB, CC)

* In the event that variances to the above recommendations are
sought, the developers must be responsible for providing scientific data to
justify the proposed activities. (PB, CC, BH)

-,. * Aseptic svstem maintenance regimen ought to be implemented by
the City of Gloucester within housing developments currently serviced by
on-site septic systems. Septic svstem inspections ought to be considered for
properties located within 300 feet of acritical resource area prior to any real
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estate transaction. In addition, it would be advisable to implement a public
education program which summarizes the care and maintenance of septic
systems. (CC, BH)

* Lawn treatments (e.g. herbicides, pesticides and fertilizers) ought
to be prohibited from within 300 feet of a critical resource area.
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T<Me 1:—A Summftrv pf NonnMnt Pollutant.*

SSllilim CAUSF/SOHPf*

SSdjment Excessive erosion
as a result of

vegetation removal and
construction sites.

Nutrients Fertilizers
Falling septic systems
Animal waste

Natural decomposition
Agriculture

Heavy Hetfite It is suspected that
impervious surfaces such
as roadways and the asso
ciated vehicle traffic are
the sources.

Petroleum Automobiles and Illegal
Substanrps dumping

Salt Salts used to melt snow
and ice on roadways

Bacteria Wildlife/waterfowl
V-HUSSS Falling septic systems

Broken sewers
Domestic Sewers
Domestic animals and
livestock
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IMPACT

•Covers aquatic plants
and spawning areas;
Pollutants adhere to
sediment particles;

- Increases water
turbidity.

Increases algal growth
which decomposes and
therefore reduces
available oxygen in
receiving waters.

Toxic to aquatic
organisms and accumu
lates 1n the food
chain.

Destroys aquatic
organisms by adhering
to them and cuts off

the supply of oxygen.
Also can alter life
cycle processes.

Alters salinity of
receiving waters and
impacts biological
activity.

Infects shellfish;
Contaminates potable
water supplies and
swimming areas.



Table 2. A summary of minimum buffer zone widths from six states. These are
recommended minimum buffer zone widths for areas of critical environmental
concern.

HINIHUH BUFFER

STATE ZONE WIDTH

Maine 150-300'
Maryland 300'*
New Jersey 300*
Rhode Island 200*
Washington 200'
Wisconsin 1000'

x Recommended for maximum nitrate removal.
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Are Coastal Wetlands Better Offas a Result ofCoastal Zone Management?

Laurie J. McGilvray
National Oceanic andAtmospheric Administration

Introduction

The importance ofwetlands has been recognized for at least three
decades. In 1972, the Clean Water Act was passed, providing for the
protection ofwetlands through the regulation ofdredged or Fill material inall
waters of the United States under the Section 404 permit program. Also in
1972, the Coastal Zone Management Act (CZMA) was passed, providing for
the protection of wetlands as part of the requirements for federal approval of
state coastal zone management (CZM) programs. Despite these longstanding
programs, wetlands loss and degradation continue to be at the forefront of
current environmental problems. In light of these general wetland resource
discussions, and those surrounding the current CZMA reauthorization debate,
it isappropriate to consider the question: are coastal wetlands better off as a
result of coastal zone management?

Regrettably, no complete national database exists that documents
important trends in wetland status: state-by-state wetland losses from
permitted and unpermitted activities; the number ofprojects approved under
Section 404 which did not receive astate wetlands permit; the number of404
permits found to be inconsistent by astale CZM program. Inthe absence of
this information, itis impossible to specifically attribute wetlands losses, or the
lack thereof, to one program or another. Thus, this paper will not compare
the Section 404 program and the CZM Program to determine what effect
each program has had on coastal wetlands. Rather, the paper will describe
states' CZM legal authorities and implementation experience, which areindi
cators of the effect the CZM Program has had on coastal wetlands protection.
The paper will also describe changes to the wetlands provisions of the CZMA
resulting from reauthorization.

The Problem

The story ofwetlands loss in the United States is dramatic; 482,000
acres ofsaltwater wetlands and 14,877,000 acres of freshwater wetlands were
lost from the mid-1950's to the mid-1970's (Wetlands Policy Forum, 1988).
In some individual states, the rate ofwetland loss is even worse. For example,
75% of coastal wetlands in California were destroyed in less than 140 years
(California State Coastal Conservancy, 1989). Wetlands regulation and
management programs that have operated since the early 1970's have had an
uphill battle against previous wetland losses and the long-standing public
expectation that wetlands can be dredged or filled to accommodate
development.
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The Coastal Zone Management Program

Background

The CZMA established a voluntary program in which coastal states
that developed an approvable coastal management program would receive
federal implementation funds and would be able to review federal actions for
consistency with the program. The protection of wetlands is a dearly-stated
purpose of the CZMA; it is national policy to encourage and assist states to
develop and implement management programs which provide for, "...the
protection of natural resources, including wetlands, floodplains, estuaries,
beaches, dunes, barrier islands, coral reefs, and fish and wildlife and their
habitat, within the coastal zone." The Office of Coastal Zone Management
within theNational Oceanic and Atmospheric Administration (NOAA) (later
the Office of Ocean and Coastal Resource Management [OCRM]), is
committed to thestatutory mandate to protect wetlands. In the implementing
regulations (15 CFR923.21), NOAArequires states to inventory and designate
areas of particular concern, including wetlands, and describe how the
management program would address and resolve management concerns in
these areas. Further, the NOAA regulations at 15 CFR 92331 require the
inland boundary of the coastal zoneto include salt marshes andwetlands; i.e.,
those areas subject to regular inundation of tidal salt or Great Lakes waters,
which also contain marsh flora typical of the region.

Through the federal CZM Program, states with approved programs
havea number of toolsavailable to protect coastal wetlands. First, stateshave
enforceable authorities under state law, executive order, regulation, and/or
local ordinance to control activities affecting wetlands. Statesreceive federal
CZMA Section 306 funds to implement these authorities. Second, states can
use CZMA Section 307 federal consistency to ensure that direct federal
activities, federal licenses and permits (including 404 permits), and federal
financial assistance are consistent with a state's CZM program enforceable
policies. Third, states can use federal CZMA Section 306A funds to acquire
and restore wetlands within the coastal zone. Finally, states can use Section
306 funds to develop and conduct education programs to enhance public
understanding of the importance of wetlands.

The Clean Water Act Section 404 permit program, administered by
the U.S. Army Corps of Engineers, and the Section 404 responsibilities and
other programs of the Office of Wetlands Protection of the Environmental
Protection Agency(EPA), arethe primary federal programs for the regulation
of dredge or fill activities in wetlands. NOAA's National Marine Fisheries
Service and the U.S. Fish andWildlife Service have contributed significantly
to wetlands protection through their habitat and wetlands programs and
through permit reviews conducted under the Fish and Wildlife Coordination
Act. State CZM program coordination with these federal programs has
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served to strengthen the successof each.

CZM Program Approval

In general, the current loss of coastal wetlands is less serious thanthe
loss of inland wetlands. In a recent article, David Davis, Director of EPA's
Office of Wetland Protection, stated that,

"... we certainly haven't stopped all coastal
wetland losses, but I think we have turned
the corner. Many coastal states now have
fairly strong laws protecting coastal
wetlands ...The point here is that state,
local, and federal governments became
concerned about coastal wetlands long
beforethey thought about inland wetlands.
Some laws to protect coastal areas were
enacted in the early 1970s, such as the
Coastal Zone Management Act and the
Marine Protection, Research and
Sanctuaries Art" (Davis, 1989).

In some cases, the state coastal wetland laws referred to by Davis
exist as aresult ofthe CZM Program. During program approval, states that
lacked adequate legal authority to protect coastal wetlands had to enact new
or expanded wetlands legislation or regulations to meet CZMA requirements.
For example, South Carolina, Alabama, Guam, Louisiana, and the Northern
Mariana Islands enacted new wetland protection statutes or executive orders
as a direct result of participation in the CZM Program (House of
Representatives, 1980). Some states with pre-existing wetland laws had to
adopt new or expanded regulations. For example, Massachusetts issued new
regulations pursuant to the state's Wetlands Protection Act and Waterways
Management Act within four months ofCZM program approval (House of
Representatives, 1980).

A summary of state CZM program wetland authorities and coastal
zone boundaries is shown in Table 1. In seven states and territories, the
coastal zone boundary is extensive and includes the entire jurisdiction. In
eleven states, the coastal zone boundary follows asmaller, political boundary
ofcoastal towns or counties. In the remaining eleven states, the coastal zone
boundary is based on the location of important coastal resources.

Within the coastal zone, the authorities governing wetlands are
different in every state; however, there are some similarities. All states have
some form of statute, executive order, and/or regulation tocontrol activities
in tidal wetlands, because such authorities were required for program
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approval. In addition, 28 of the 29 approved CZM programs (except the San
Francisco Bay segment of the California Coastal Management Program) now
have some control over activities in freshwater wetlands within the coastal
zone. Some of these laws were incorporated into the CZM programs
subsequent to original program approval.

It is interesting to note that the wetland laws in states without
federally-approved CZM programs are different from those in states with
CZM programs. Based on information from the EPA Office of Wetlands
Protection, of the six eligible states that do not (in 1990) have
federally-approved CZM programs (Georgia, Texas, Ohio, Illinois, Indiana,
Minnesota), only Georgiahas a specific state coastal wetlands program. This
contrasts with states having approved CZM programs, all of which have
specific coastal wetlands programs.

CZM Program Implementation

Successes

As mentioned above, state CZM programs have several tools to
accomplish wetlands protection. One of the most prominent tools is the
federal funding provided for program implementation. Of the $35322,000
total FY 1990 funds awarded to state CZM programs this year (1990),
$8,949,500 or 25% is being expended on activities related to wetlands. These
activities include: research and studies (2%); education (1-5%); conservation
and restoration (0.5%); coordinationand regulation(16.5%); mapping (3.4%);
construction (0.5%); and acquisition (0.6%).

The largest expenditure of federal 306 funds for wetlands is in the
area of coordination and regulation. These funds are used to operate state
wetland or coastal regulatory programs, to conduct monitoring and
enforcement activities, and to coordinate with other state and federal agencies.
In general, regulatory activities have the greatest payoff. In the 1989 Annual
Reports submitted to OCRM, state CZM programs described the status of
wetland regulation programs. For example, the Rhode Island Coastal
Resources Management Council did not permit any fill in coastal wetlands in
1989. The California Coastal Commission reported that in the past several
years, almost no wetlands fill has been permitted except in port areas, and
mitigation was required.

Other types of federally-funded projects include wetlands acquisition,
studies, and public education. For example, the California State Coastal
Conservancy used $277,500 in Section 306A federal funds and $1,230,000 in
state funds to acquire 2,070 acres in Suisun Marsh adjacent to San Francisco
Bay. The Washington CZM Program used $20,000 in Section 306 funds to
investigate ecologically significant wetlands along the Greater Puget Sound
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shoreline. Nineteen sites were identified, nine ofwhich were acquired by the
state and one by anon-profit organization, totalling 1,000 acres of protected
wetlands. The Washington CZM Program also used 306 funds to produce an
educational video on the importance of wetlands for use in high school
classrooms (Dept. of Commerce, 1988).

Another important wetlands protection tool for state CZM programs
is federal consistency. For example, South Carolina regularly reviews activities
in freshwater wetlands within the coastal zone by using federal consistency to
review Corps 404 permits. The South Carolma CZM Program frequently
objects to small projects, like a recent proposed excavation to extend an
existing canal that would have destroyed .15 acres of freshwater wetlands.

Areas for Improvement

In the 1989 Annual Reports to OCRM, state CZM programs
reported on the major wetlands protection problems and issues currently
encountered. The most common problem reported was the continuing loss
or degradation ofwetlands due to indirect effects (stormwater runoff, adjacent
urbanization, exotic species invasion) or natural causes (subsidence, erosion,
sea level rise). In addition, many states reported wetland losses due to
inadequate monitoring and enforcement of unpermitted activities and permit
conditions. The impediments to adequate monitoring and enforcement were
insufficient enforcement staff, due to the lack of funding, and inadequate
interagency coordination at both the state and federal levels. Some states
noted a lack of information and data on wetland losses and the associated
causes, and inaccurate wetland maps. Finally, some state CZM programs
described alack ofadequate statutory or regulatory authority. For example,
Maine passed aFreshwater Wetlands Law in 1985; however, only freshwater
wetlands larger than 10 acres are covered. Thirteen states noted a lack of
specific legal authority to consider cumulative impacts and fifteen states
reported alack ofstate wetland mitigation policies. It appears that losses due
toactivities occurring directly in wetlands generally are minimal, and that now
the challenge is to address wetland losses due to secondary or cumulative
impacts.

CZMA Reauthorization

Some of the deficiencies in these coastal wetlands protection
programs can be addressed through changes to the CZMA. There are
currently two reauthorization bills that have the greatest likelihood ofpassing.

House bill

The House bill (H.R. 4450) passed the House Floor in late
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September, 1990 andiscurrently attached to the House Budget Reconciliation
Bill. H.R. 4450 adds a definition for "coastal wetlands" that is very general
and appears to include both tidal and freshwater wetlands. The bill also
requires that by 01 June 1991, the Under Secretary of Commerce will
promulgate a rule definingcoastal wetlands. The Under Secretarymust hold
at least four public meetings in conjunction with the rulemaking and must
consult with other federal agencies to ensure that the CZM definition is
consistent with other Federal definitions.

H.R. 4450 also creates a new Section 310, National Interest
Improvements, which requires the Under Secretary to implement"an ongoing
program to encourage each coastalState to make continual improvements in
its management program inspecified national interest areas," including coastal
wetlands. To implement this National Interest Improvements Program
(NIIP), the Under Secretary must assess each coastal state to determine the
priority needs for improvement and negotiate a NIIP to cover a period of at
least 3 years. At least 10%, but not more than 20%, of the funds
appropriated under Sections 306 and 306A will be used to implement the
NIIPs. Half of the funds will be awarded by formula and half competitively.
Thus, states that choose to undertake real improvements to their wetlands
protection programs will have access to additional federal funds.

Senate bill

The Senate bill (S. 2782) passed out of the Commerce Committee in
June, 1990, but has not yet gone to the Floor. This bill also adds a definition
of coastal wetland, which is identical to the 404 regulatory definition, with one
exception. S. 2782addsthe phrase, "...coastal wetlandmeans an areaor group
of hvdrologicallv related areas." (emphasis added) Like H.R. 4450, S. 2782
adds a new Coastal Zone Enhancement Grants program. One of the
objectives of this Enhancement Program is to ensure "that there is no net loss
of coastal wetlands." Unlike the House bill, there is no requirement for an
assessment by the Under Secretary. Also, the Senate bill phases the funding
such that all of the fundinggoes toward program development in the first two
years, and in the latter two years, 50% of the funds go toward program
development and 50% toward implementation. All of the enhancement funds
will be administered based on criteria established by the Secretary of
Commerce, with a maximum of $10 million available.

Conclusion

Based on evidence such as the relative status of coastal wetlands

versus inland wetlands, and anecdotal evidence of wetlands protection,
acquisition, and public education by state CZM programs, it is possible to
conclude that the Coastal Zone Management Program has had a positive
effect on coastal wetlands. While these successes can be documented
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qualitatively, theycannot be fully documented quantitatively. The challenges
for the next decade will be to develop better data on wetlands loss and its
causes, to develop and implement improved coastal wetlands protection
programs, and to address secondary and cumulative impacts to wetlands. If
the CZMA reauthorization passes with provisions similar to those in the
current bills, there will be additional resources for states to deal with some of
these persistent and new wetland problems.

Post Script

Since this paper was written, theCZMA was reauthorized as part of
the 1990 Budget Reconciliation Act. The CZMA amendments include a new
Coastal Zone Enhancement Grants Program that provides funding for states
to meet the objective of "protection, restoration, or enhancement of the
existing coastalwetlands base, or creation of new coastal wetlands."

The views expressed in this paper are the author's and do not
necessarily represent the views of the National Oceanic and Atmospheric
Administration.
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tn

State Coastal Zone Boundary Wetland Authorities at
Program Approval

Freshwate

r

Wetlands

Law*

New Wetlands Authorities
Added Since Program
Approval

ME coastal towns Alteration of Coastal
Wetlands Act of 1975
Shoreland Zoning Law
Alteration of Rivers &
Streams Law

yes Freshwater Wetlands Law
(1985); Natural Resources
Protection Law (1988)

NH 1000' from HHW & area of

Wetlands Board jurisdiction
Fill & Dredge In Wetlands
Law
Coastal Wetlands
Regulations

yes no

HA 100' inland of major roads;
coastal wetlands;
Nantucket; Martha's
Vineyard; t Cape Cod

Wetlands Restriction Act
Wetlands Protection Act
Waterways Management Act

yes no

RI coastal towns RI Coastal Resource
Management Act

yes no

CT 1000' from HHW, inland
extent of tidal wetlands,
or inland limit of 100-yr.
flood zone, whichever
farthest

Tidal Wetlands Act
Structure, Dredging &
Filling Act

no Structures, Dredging, s
Filling Act Amendments
(1990)

NY 1000' from shoreline; 500'
in urban areas

Environmental Conservation
Law

Tidal Wetland Act
Freshwater Wetland Act

yes Tidal Wetland Act
Amendments (1989)

NJ from MHW to first road or
property line; .5 to 24 mi.
inland In south; Hackensack
Meadow!ands

Wetlands Act of 1970
Waterfront Development Law
Flood Hazard Area Control
Act

yes Freshwater Wetlands
Protection Act (1988)

DE entire state Delaware Coastal Zone Act
Wetlands Act

no no



co
OJ
o

HD coastal counties Natural Resources Article
Sec.9 (tidal wetlands)

yes Nontidal Wetlands
Protection Act (1989);
Critical Areas Law (1984)

VA coastal counties Wetlands Act of 1972 no Chesapeake Bay
Preservation Act (1988)

. coastal counties Coastal Area Management Act
Oredge & Fill Law
Wetlands Protection Order

no no

SC coastal counties SC Coastal Management Act yes** no

FL entire state FL Statutes Chaps. 253 &
403 (dredge & fill)
Aquatic Preserves Act

yes Warren Henderson Wetlands
Protection Act (1984)

AL 10' contour above mean sea
level

Alabama Coastal Area Act yes no

LA approximately coastal
parishes - inland 16 to 32
miles maximum

Louisiana State & Local
Coastal Resources
Management Act of 1978

yes Wetlands Conservation and
Restoration Act (1989);
Mitigation of Coastal
Wetlands Losses Act (1990)

MS coastal counties Coastal Wetlands Protection
Law (1973)

no no

VI entire islands VI Coastal Zone Management
Act of 1978
Environmental Protection
Act

yes no

PR 1000 m from shoreline plus
Important resource areas &
offshore islands

Water Pollution Control Act

Earth Change Law
DNR Regulations & Permit
Administration Planning
Board Land Use Plan
Environ. Quality Board-
Mangrove Resolution

yes no



co

JCA-
CCC

1000 yds - 5 mi from HHW
based on resources

California Coastal Act yes no

jcA-
BCDC

100' above highest tidal
action plus Sulsun Marsh

HcAteer-Petrls Act
Suisun Marsh Preservation
Act

no no

OR crest of coast range;
approximately coastal
counties

Comprehensive Land Use
Planning Coordination Law &
Statewide Planning Goals
Fill & Removal Law

yes Wetlands Management Act
(1989)

WA coastal counties Shoreline Management Act of
1971 & wetlands regulations

yes Exec, orders 89-10 & 90-04
(wetlands)

AK biophysical boundary;
approx. 1000' contour above
mean sea level

Alaska Coastal Management
Act of 1977 & regulations

yes no

HI entire Islands, except
State Forest Reserves

Hawaii Coastal Zone
Management Act of 1977
Land Use Law

yes no

AS entire islands Exec. Order 3-80

Environmental Quality Act
yes Exec, order 7-88

Igu entire Island Exec. Order 78-21 yes Exec, order 90-13 (1990)

JcNMI entire Islands Coastal Resources
Management Act of 1983 &
regulations

yes no

1HI rain, of 1000' from ordinary
hlghwater plus critical
areas

Shorelands Protection and
Management Act
Great Lakes Submerged Lands
Act

Inland Lakes and Streams
Act

yes Goemaere-Anderson Wetlands
Protection Act (1979)



to
CO

K3

WI coastal counties Shorelands & Zoning Act
WI Statutes Chap. 147
(water quality)
WI Admin. Code NR 1.95 &
180.13 (wetlands)

yes no

PA variable boundary, 900' to
3.5 miles

Dam Safety and
Encroachments Act

yes no

* All federally approved coastal management programs have statutes, regulations, and/or executive orders
for regulating tidal wetlands.
** South Carolina CZM uses state and federal consistency to review activities affecting freshwater

wetlands, rather than having a separate freshwater wetlands law.


