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FOREWORD

They' re called swamps, bogs, bottomlands and marshes. Throughout histo-
ry man has treasured freshwater wetlands for their bountiful game while si-
multaneously altering them to plant crops, harvest timber or build build-
ings.

South Carolina is rich in freshwater wetlands � ranging from flooded
sloughs on Hunting Island to the floodpiains of the Edisto River; from Car-
olina bays near Myrtle Beach to isolated depressions in Marlboro County.

Wetlands in South Carolina vary widely, yet they constitute a vast, inter-
connected network of water exchange across the state, We' re just begin-
ning to understand all that they do. They can absorb flood waters, filter out
pollutants and maintain groundwater levels. They can harbor unusual
plants and valuable hardwoods and provide highly productive wildlife habi-
tat.

As the population of South Caroitna expands, industry, government and
residents are moving into freshwater wetlands � some by accident and
others intent on taking advantage of their natural functions.

The purpose of this conference, "Wealth or Wastehnch? South Carolina's
Freshwater Wetlands," was to present the facts about wetlands and to offer
a forum for discussion of the conflicting perspectives surrounding them.
Recorded herein, national and state scientists characterize wetlands, while
policymakers debate management strategies. Through this forum, the
South Carolina Sea Grant Consortium hopes to expand public awareness
of these valuable natural resources, enabling the state to better articulate
future wetlands policy.
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WEALTH OR WASTHANDS?

SOUTH CAROUNA'S FRESHWATER WETLANDS

OPENING REMARKS
or. James Tlmmermars

Ms Margaret Das<fdaon

 '<xxt morning. Welcome to the South Carolina Sea
Cr <nt Consortium's conference entitled, "Wealth or
Wi»tel <r<ds? South Carolina's Freshwater Wetlands," As
m<ny of you know, the wetlands of our nation are in
danger. and have been in danger for many years. Drain-
ing, tilling, timbering and other alterations of these re-
sources have resulted in a loss of more than one-half of
iir nation's wetlands. And despite several recent dec-

«t< s of efforts to protect wetlands, these resources are
p<esentty being destroyed at the rate of <nore than
:f00.000 acres per year. The loss of wetlands in the early
il <vs was not surprising. Wethnds were viewed generally
,<s s<»irces of disease and pests, In fact, the government
i is<'d to <live away wetlands to anyone who would drain
th< in or take them off their hands.

W< now understand more about these areas. We know
wetlands as places o  recreation, of exposure to the won-
ders of the workf. We need wetlands for their many pub-
lic benefits Wetlands buffer the effects of floods and
storms. They reduce erosion and filter sediments. They
filter our water and can recharge underground water sup-
plies. And by now, most people know that the biological
productivity of wetlands can exceed that of agricultural
lands. At the South Carolina Wildlife and Marine Re-
sources Department, we are keenly aware that a broad
army of wildlife and fisheries are dependent upon wet-
lands, providing critical habitat for some species.

. low, here in South Carolina we have been fortunate.
Because of our rate of and type of development, in most
cases we have found it easier to develop around wetlands
than to alter them. Yet, those areas where wetlands are
found are valuable for other purposes as weH. On the
coast we have been addressing the issues of accornrno-
dating development while preserving the saltwater rnarsh-

es. However, inland freshwater wetlands present another
problem. We estimate that nearly 25 percent of South
Carolina is wet at some point or another during the year.
The government regulatory process in inland freshwater
wetland areas is not always clear. For instance, not all
agencies use the same types of criteria to identify wheth-
er wetlands are present or not

It is not surprising that wetland krndowners become frus-
trated with these situations. It is important that all of us
� landowners, developers, oonservatioNsts, scientists,
and government regulators � work together to strive for
a clear sense of public policy. We need to increase the
protection of our remaining wetlands; at the same time,
we need to reduce the frustrations and misunderstand
ings that exist with reguk<tory processes. Therefore, the
Consortium's conference this year is dedicated to a better
understanding of the issues that affect South Carolina
freshwater wetlands. We hope that we will stimulate a
broader discussion of the future directions of state poli-
cies, particularly as they relate to our freshwater wet-
lands.

Thank you. I'd like to briefly introduce to you each of the
speakers this morning. The person that we' ve asked to
talk to us about the status of our nation's freshwater wet-
lands is Scott Feierabend, who is the director of the Fish-
eries and Wtktlife Division of the 'Rational Wildbfe Feder-
ation located in Washington, D.C. Scott's been working
with a whole range of concerns about wetlands, including
migratory birds, endangered species and federal wildlife
legislation. He also authored a book, The St<rt«s oj Our
fsf<rtion's Wetlands, which was published by the Federa-
tion last year.



STATUS OF OUR NATION'S WETLANDS

Mr. Scott Felerabend

Margaret asked that I speak today on the status of our
nation's freshwater wetlands. When thinking about how
to best approach my topic, l decided to structure my re-
marks around three general thetnes: first, how wetlands
are defined; second, the functions and values that wet-
lands provide; and third, the status and trends of our wet-
lands, Let me open with a discussion of defining wet-
lands.

Before we can discuss the legal, political, scientific, and
policy questions underlying the freshwater wetlands de-
bate we need a fundamental understanding of, and if pos-
sible, a consensus on what constitutes a wetland. Govern-

or Campbell has already initiated the discussion of the
definition of "wetland." On November 15, 1988 during
the press conference to release the National Wetlands Pol-
icy Forum report, Governor Campbell stated, "We have
known frotn the beginning that our no-net-loss goal is at-
tainable only with the formulation of a true definition for
wetlands. We tnust begin to identify true wetlands and iin-
pleinent a coordinated regulatory frainework."

Not only is the Governor's statement tneritorious, but it
also is one with which anyone interested in wetlands
should have no room for disagreement. The probletn
framed by his remark, however, is that what I perceive to
be a "true wetland" may differ considerably from what
he perceives to be a "true wetland." In other words,
how we define wetlands is not as simple as lt
might appear Moreover, if we cari agree even on
a single definition, how we interpret that defini-
tion and put it into practice may also differ.

Thus, there are two basic elements at issue here: first,
defining wetlands, and second, delineating the boundar-
ies of wetlands consistently with how these areas are de-
fined.

First, what is a wetland? In 1869 John Muir observed,
"When we try to pick out something by itself, we find it
hitched to everything else in the universe." This is cer-
tainly the case for wetland ecosystems, which are inextri-
cably linked to everything else in the biotic and the abiot-
ic world. If you' ve ever walked across a wet meadow in
springtime and found yourself ankle deep in water and

mud, you certainly know firsthand what a wetland is like.
If you' ve hiked a dry and dusty springtime pond or a
parched praine pothole during late summer, you have
seen another fortn that wetlands can take. While we gen-
erally think of wetlands as the wet places of our workl-
the swamps, the bogs, the marshes � wetlands also can
be dty during much of the year. Each wetland type is a
unique amalgam of soil, hydrology, vegetation, and other
characteristics.

To describe what a wetland is, however, we first have to
understand why a wetland is, Water binds all the cornpo-
nents needed to produce wetlands. It's the lifeblood of
wetlands, and it's the dominant influence on soil struc-

ture and the kinds of plants and animals characterizing a
wetkind. One attribute shared by aII wetlands is periodic
or constant inundation or soil saturation. Stability is not
common, nor is it desirable, in wetland systeins. Unlike
uphnd habitats, wetlands are dynamic, transitional, and
characterized by constant, natural perturbations. The
most visible and significant of these perturbations is peri-
odic inundation and drying. Changing water depths, be
they daily, seasonal, or annual, have an overbearing in-
fluence on plant species coinpositions, structure, and dis-
tribution, Additional influences, such as complex zones
of water regimes, sak and temperature gradients, and
tide and wave actions, produce wetland vegetation that is
generally stratified, much like that of forests. These fac-
tors combine to yield a diversity and wealth of niches
that make wetlands such important habitats.

With this brief and admittedly general introduction, one
tnlght conclude that defining wetlands is a simple and rel-
atively straightforward exercise. Unfortunately, defining
wetlands has not proven to be simple or straightforward.
For exatnple, during its deliberations, the National Wet-
lands Policy Forum found there were more than 5G dif-
ferent definitions of wetlands in use in the United States.

One of the major reasons for such broad variations in
the definitions of wetlands is that these systems are by
their very nature transitional features of the landscape
whose composition, functions, and boundaries are in a
state of constant flux. But there are other reasons why
many definitions of wetlands exist. One reason is that



people in various regions of the country have different
needs for wetland functions and thus have different per-
ceptions of wetland value. As a result, definitions may
vary by locale based on local concerns, sdenttfic studies,
and other factors. A second reason for the variance is
that the tools available to define wetlands locally, sax:h as
plant and animal lists and soil maps, are not uniform
across the nation. Moreover, these tools used to define
wetlands may also be limited by the varied perceptions
that soil scientists, attorneys, hydroioglsts, politicians,
and even wiidII e biologists hold of wetfands.

Rnally, the development of a definition for wetlands may
necessarily re Hect the needs of its definers For example,
agendes whose primary mission Is resource conservation
may be predisposed to define wetlands as comprehen-
sively aa possible ln order to maximiz» their protection,
By contrast, agencies motivated by development and ex-
peditious permit review may be inclined to adopt much
narrower, less protective definitions.

However, It may come as a surprise to many of you that
the two federal agencies charged with regulating activilies
ln wetlands, lhe U.S. Army Corps of Engineers and the
U.S, Environmental Protection Agency, use a common
definition for wetlands. Specifically, they define wetlands
to be those areas that are Inundated or saturated by sur-
face or groundwater at a frequency and duration suffi-
cient to support, and that under normal circumstances do
support, a prevatence of vegetation typically adapted for
II e in saturated soil conditions. But this *finltlon does
not address the issue of wetlands delineation or what
constitutes a "true" wetland.

Even with a single definition of wetlands under which to
operate, problems remain if we cannot agree how to de-
scribe the boundary of a wetland, locate its edges, and
determine iis size. Therefore, employing different delin-
eation methodologies to interpret a singie definition fos-
ters confusion, inconsistency, frustration, and confronta-
tion between bureaucracies at the federal level.
Specifically, the EPA and the Corps have never been
able to agree 'to a common delineation methodology.
The result has been, predictably, that everyone with an
interest in wetlands. be it for development or for protec-

tion, is dissatisfied. There is a silver tining to this cloud,
at feast at the federal level. Because of the controversy
and the problems that the differing delineation rnethodol-
ogies used by the EPA and the Corps have created, the
two agencies are presently attempting to converge on a
single methodology. If correctly done, the convergence
of methodologies shoukf enhance federal wetland protec-
tion programs and, most importantly, should also serve
as a lesson to other bodies formufattng and irnplernent-

ing programs to protect wetlands.

The second major theme that I'd like to cover this morn-
ing ia the value and functions of wetlands. Before begin-
ning, however, it is Important to distinguish between
wetland value and wetland function. Wetland value la
not eynonynsous with wattand function. Wetland
function is what a wetland does, regardless of interpreta-
tion of its worth. For example, a wetland may function
by storing 50,000 acre-feet of flood water, producing
lOG mallards per acre, or retaining 20 tons per acre per
year of sediment. Wetland value, on the other hand, is
an interpretation of the relative worth of a wetland func-
tion and can be positive or negative. For example, the
Hood storage capacity of a wetland upstream from a
town has a high positive value to the residents of that
town. Yet the same wetland downstream might have a
kwv positive value to the residents of the same town be-
cause it provides no Hood protection.

Wetlands account for only 596 of the land surface area in
the 48 contiguous states, but they are among the most
productive habitats on earth. Only now are we beginning
to understand that wetlands provide numerous benefits
� both ecological and economic � to society. Some of
the functions most commonly associated with wetlands
indude the fogowmg: Hood conveyance and Hood stor-
age, sediment control, wildlife habitat, recreation and
aesthetics, food and fiber production, water quaffiy, wa-
ter supply, and education and research.

Let me expand on a few of these areas briefly to demon-
strate the numerous and important ways in which we
benefit from wetlands.

The economic value of wetlands is enormous, ln the



Emergency Wetland Resource Protection Act of 1986,
Congress found that wetlands contribute to a cornrnercial
marine harvest valued at over $10 bigion. They support
a fur and hide harvest worth $300400 miHion annually
and are the basis for over $10 billion in annual expendi-
tures on nature study, fishing, hunting, and other out-
door recreation. The U.S. Fish and Wildlife Service esti-
mates that in 1980, almost two million waterfowl
hunters spent in excess of $3 migion. While the econom-
ic benefits of wetlands from fisheries, pehs, and water-
fowl are substanlia!, they pale in comparison to the eco-
nomic benefits from wetland ecosystem functions such as
groundwater recharge, fkmd f!ow modification, nutrient
and waste retention, and storm surge modification.

The second value we gain from wetlands is groundwater
recharge and discharge. In some instances, wetlands p!ay
an important part in replenishing or recharging ground-
water supplie~. Surface water bodies connected to
groundwater systems can recharge these systems as their
waters migrate and percolate into the surrounding aqui-
fer. These wetland recharge sites may serve an irnpor-
tant ro!e in maintaining groundwater quality levels at the
local and the regiona! level. With supplies of clean water
becoming an increasingly precious cornrnodity in the na-
tion, we cannot afford to overlook the important role
wetlands play in the cycle of water. Although research is
needed to understand the dynamics of water movement
into, through, and out o  wetlands more fully, we do
know that wetlands and groundwater are inextricably
linked,

The third value we gain from wet!ands is Hood How alter-
ation. Many wetlands can shw and retain large amounts
of water. In some instances wetlands also can absorb
flood waters and then release these waters s!owly. This
ability gives some wetlands extraordinary va!ue as tempo-
rary water storage areas and makes them important in
altering flood fkxtvs. At times of peak runoff, rivers and
streams often overflow their banks into adjacent Hood
plains. Wet!ands and flood plains can retain this overfkw
and reduce its rate of flow. Peak flows of flood water are
reduced and floochng made less damaging. Isolated fresh-
water wetlands in other nonpartisan wetlands also ho!d
rain and runoff and contribute to fkxxl control. Wet!ands

are especially valuable as flood moderators because the
water they retain almost never reaches water courses
when they are at fkxxl stage,

The fourth value is water quality. While we are only be-
ginning to understand and appreciate the value wetlands
provide for the maintenance of water quagty, it is clear
that nutrient and waste retention and transformation are
important functions many wetlands serve. Research now
has documented that many naturagy occurring wetlands
can remove and retain nutrients and sediments While a
number of wetlands can treat waste and contarninants ef-
fectively, others may have only a Hmlted ability to do so
Additionally, whike some wetlands can serve as nutrient
sinks for years, their capacity to assimilate nutrients can
be over!oaded and overwhelmed eventually by excessive
nutrient enrichment. All wetLands are d!fferent with differ-
ent capacities, and afl can be overloaded. The idea that
wet!ands may benefit society most when used as durnp-
ing grounds for raw sewage and contaminated waters is
an error and should be resisted. Research now underway
wiH help determine which wetlands are best suited for nu-
trient and waste retention and the implications of using
various kinds of wetlands for water qua!tty enhancement.

The fifth value is habitat. Despite the srnafl land mass
wetlands represent, they harbor an unusuaHy large per-
centage of our nation's wildlife. One authority estimates
that approximately 900 species of wtkf life in the United
States require wetland habitats at some stage in their life
cycle, with an even greater number using wetlands peri-
odicafly. Another source has conc!uded that representa-
tives from almost ag avian groups use wetlands to some
extent, and about one-third of our North American bird
species rely directly on wetlands for some resource.

A large number of federaHy listed threatened and endan-
gered species also rely on wetlands for their survival. In
1986, 209 animals and 109 plants were listed as threat-
ened and endangered here in the U.S., and 4596 of these
animals and 2696 of the plants listed depend direct!y ar
indirectly on wetlands to complete their life cycles suc-
cessfuHy. In addition, of more than 2,500 plants in need
of federal protection, approximately 700 are wetland-
dependent or wetland-related.



Research has demonstrated that wethinds fess than one
size support an abundance of life forms. Thus,

the loss of wetlands, both large and small, impacts a
broad array of plants and animals,

Finally, the worth of a specific wetland can vary depend-
ing on whether it is judged by society as a whole or by
an individual. To the developer of a potentiaI industrial
complex, say, on San Francisco Bay, the value of the
marsh as habitat for fish and wildlife cannot compare
with the economic value of the site for development. Hor
is the mere size of a wetland a reliable measure of its val-
ue, The relationship of one wetland to others must be
considered, as well as how they interact, and how the
wetland contributes to the functioning of the watershed
and ecoregion of which it is a part. Because niany
svetiands are interconnected, impacts on a single
wetiaad may not be isolated. Modifying or destroy-
ing an Isolated wetland may modify the fbw of water in
an area to the point that this change may affect wetlands
perhaps miles away in the same watershed.

The assessment of values of wetlands is a complex un-
dertaldng, and no system presently in use provides a full
range of information about wetkind values, and most are
of little use in measuring the relative vatues of one wet-
land compared to another.

In conclusion, wetlands are an important part of our na-
ffon s heritage. Like soil, air, and water, they are to be
treasured. Wetlands benefit all citizens of the United
States, and so we must find an alternative to the continu-
ing sacnftce of these critical resources.

The final topic I will very briefly touch on this inorning is
the status and «ends of our nation's wetlands. Simply
said, and as was heard a moment ago, losses of wetlands
i«h» nation have been dramatic, with less than one-half
of I» original 250 million acres now remaining. To the
best of our knowfedge wetland losses occumng through
man»ctivities began in earnest in the fate 1700s, and
y 1954 almost 4096 of the country's wetlands had been

~loped or destroyed. The status of the nation's wet-
~ "ds ~ontinued to deteriorate after the late 1940s, with

ra'te of wetland loss increasing dramaticalfy froin the

rnid-1950s to the mid-1970s. An overall loss of one rnil-
lion acres occurred during this period, and 9596 of that
loss is attributable directly to human activity. Based on
extrapolation of data at the Fish and Wildlife Ser-
vice, current trends of wetlands loss are equaDy
dramatic and are now estimated to be between
300,000 and 450,000 acres per year.

With regard to inland freshwater wetland systems, these
areas sustained nearly 97% of the wetland losses be-
tween the inid-1950s and the mid-1970s, representing a
net loss of 11 million acres of vegetative freshwater wet-
lands. According to the Fish and Wikfiife Service, 8796 of
these losses were the result of conversion to agricultural
land, with most of the remainder due to the conversion
of wetlands to u*an uses. Many of the losses of freshwa-
ter wetlands have occurred in the bottoinland hardwoods
of the bwer Mississippi River flood plain, the prairie pot-
holes of the Midwest, and the pocosin wetlands of the
Atlantic coast. Over 70% of the nation's pocosin wet-
lands, originally covering over two and a haIf inillion
acres, are found in the Carolinas. Although these shrub-
by, evergreen-dominated bogs are freshwater wetlands,
they are particularly important in stabilizing water quality
in coastal rnarshes, and their distu*ance may threaten
major commercial fisheries. Through conversion to agri-
cultural or pine plantations and, increasingly, peat min-
ing, the pocosins have been reduced to an estimated one
and a half million acres, only approximately 700,000
acres of which remain undisturbed.

Current estimates of the amount of wetland acreage re-
maining in the nation vary. The Fish and Wildlife Service
estimates that only 99 million acres of wetlands re-
inained in the rnid-1970's, Conservative estimates con-
ctu* this has been reduced to approxiinately 95 million
acres as of 1987. Some authorities believe as few as 80
milhon wetland acres now remain in the 48 contiguous
states and 30 inillion acres, or about 3796, of these areas
are so badly contaminated and degraded by toxic sub-
stances as to be useless.

A final but very key point to bear in mind in discussing
status and trends of wetlands is that these estiinates only-
consider wetland acreage. In other words, statistics on
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losses describe anjy physical and vegetative changes that
can be observed from aerial photographs and so provide
no estimate on the rate of beneficial functions provided
by wetlands that are being lost. In some cases, the loss of
wetland functions may be less significant than the statis-
tics suggest; conversely, in other cases the functional
fosses may be much more significant than the statistics
suggest.

So what does the future hold for us here? To answer this
question, let me look back several centuries to an era of
widening geographical and cultural horizons, the age of
the Renaissance, During this formative period of man's
history, the Renaissance citizen's view of the entire
worM, including its scientific element, underwent total
transformation. Intellectual barriers were broken, and
knowledge and enlightenment flowed into ever-widening
circles, The winds of scientific change bkwuing during the
sixteenth century ultiinately would influence modem en-
vironmental thought and policy. The concept of a widen-
ing circle has merit today, as it did when first described
in the 1500s, and it applies especially well to wetlands.

For centuries the wet areas of our workl were regarded
as nothing more than wastelands, foul smelling tracts
that harbored disease and pestilence and that were irn-
pedirnents to growth and progress. As a result, they be-
came repositories for our refuse and hazardous wastes,
sites for commercial and residential development, and
ready targets for agricultural drainage. In recent times,
however, we have come to understand that wetlands
provide man a nuinber of important ecological and eco-
nomic services. As this circle of enlightenment regarding
wetlands widens, our role toward these special areas will
increasingly tilt away from that of destroyer to that of
conservator,

Today's conference and your active involvement in the
months ahead will establish such a watershed for the
state of South Carolina. Thank you very much.

Thank you. We' ve asked two folks to address the issues
of uses and impacts in freshwater wetlands. I'm going to

introduce both of them, and then I' ll let them each take
their turn. The first speaker will be Jon Kusler, who is
currently the executive director of the Association of
Wetland Managers. Jon comes from a varied back-
ground. Not only does he have a faw degree, but he also
has a Master's and a Ph.D. in science subjects. Jon has
been involved in interdisciplinary activities associated
with wetlands for about 20 years. He has worked with
four states that have developed wetlands legislation and
policies. He has also worked closely with a number of the
federal agencies and he has recently been an advisor and
a contributor of materials to the National Wetlands For-
um, Let me also teII you about Russ Lea, who will be
speaking after Jon. Russ is the director of the North Car-
olina State Hardwood Research Cooperative and he is
associate professor of forestry at N.C. State. He also acts
as a consultant for Triangle Wetlands Consultants, who
work very closely with the forestry industry on wetlands
and forestry waste disposal issues.



USES & IMPACTS  N FRESHWATER WETlANDS
PART 1

Dr. don Kusler

I'm very pleased to be here. I understand that South Car-
olina is beginning some serious debate as to what kind of
legislative initiatives, what kind of protection manage-
ment might be appropriate for this state with regard par-
ticularly to your freshwater wetlands. I suspect that trying
to adopt legislative solutions or coming up with irnple-
rnenting plans and programs regarding freshwater wet-
krnds is not going to be easy because I don't think you
can apply some of what has been applied in other states
or at the federal level to South Carolina. ['ve been asked

by Margaret to address or share some thoughts with you
on the impacts of various activities on wetlands and how
these impacts might be reduced.

I'd like to stress that as you begin initiatives in South Car-
olina, you need a re-evaluation of the wetland approach-
es that have been applied to date. Some past approaches
to the problem are applicable, but I think you need to
think very specifically about how to address the problem
in South Carolina,

But first let's examine the wide range of activities that are
having impacts on wetlands around the country. The five
major types of activities right now that are having im-
pacts on wetlands include filling, impoundment, drain-
age, pollution and removal of vegetation.

The first activity, filling, may take afl kinds of forms,
whether it's pushing dirt into a ~ as in road-
building or actually dumping solid waste into a wetfand,
or putting fill into a wetland for residential-industrial can-
struction,

The second activity is impoundment. During the impound-
ment of waters a Iot of vvetlands get drowned out. If you
put a dam in a forest or wetland, the waters come up, the
forest disappears and you get open water. But we im-
pound wetlands in aH kinds of ways and it's not just
through darns. We put dikes along rivers, dikes that don' t
have any kind of drainage. Waters back up behind them.
By changing the water regime you may destroy the wet-
land.

Drainage is the third type of activity. Drainage takes a va-
riety of forms, not just in agriculture but in channelization

for flood control. Also in the category of drainage are
certain activities � pulling water out of a wetLsnds such
as pumping, for instance, to increase the water supply.

Poflution is a fourth major impact. Pollution includes not
only the point sources of pollution, which everybody' s
been so concerned about over a period of years, but the
nonpoint sources such as sediment, pesticides, herbi-
cides, nutrients, storinwater runoff, and so forth.

And finally, the fifth activity is removal of vegetation. Now,
all of these activities I mentioned earlier may cause the

death of vegetation, but I am talking here about agriculture
and forestry operations where you' re manually removing
some of the vegetation. This also inctudes mowing.

These are some of the major categories of activities that
are causing destruction of wetlands.

Now, before we go on, remember some of these wetland
functions that Scott ex plained � waterfowl, wildlife habi-
tat, fisheries, food chain support, flood conveyance,
groundwater recharge, erosion control, poHution abate-
ment and recreation.

Now this chart is a key to my discussion, and it says four
things. First, different types of activities � draining, pol-
tution, fiHing � impact different numbers of functions.
Particular activities wiH sometimes impact one function

and not another. Some of these activities will impact, for
example the erosion control and poHution abatement,
but not others. Second, some of these activities have dif-
ferent types and severity of impact. The impact may be
very minor, or it may be very great, Third, the impact
may be short-term or long-term and not aH activities have
the same Iong-term impacts, obviously. And finaHy, the
impacts may or may not be reversed naturally. You need
to ask, are the impacts amenable to some sort of restora-
tion by the activities of man? How amenable are they?

Now, this may seem awfully complicated, but realistically,
if you are ever going to get a wetland protection pro-
gram in South Carolina, you' re going to need to think
about these things specifically. I went to a wetland con-
ference in Arizona a few years ago, and a feflow carne



up to me and said, "We' re makmg some progress in pro-
tecting our wetlands. How»e you doing on yours? Ob-
viously, your situation is different from Arizona's with
$$9fi of South Carolina being wefland, which may not be
as much as Louisiana or ALsska � I did some work up in
Alaska, and their whole north slope is wetland � but
you have wetlands that occupy a mosaic of inuch of the
land area of the state, Your wetlands are not like wet-
lands in Arizona which are contained in a very sinaH por-
tion of the state with highly defined boundaries; and you
aLso have a Iot of uses that are going on in isetlands such
as  orestiy, agriculture, and uses proposed for wetlands.
Therefore, you' re ttoing to slee} to think of craft-
ing a protection rsianageisient program in terms of
specific activities and specific irispacts. You' re going
to have make your peace with the people who are going
to be using some of those wetlands, whether its forestry
operations or agriculture, because if you don't make
peace with those who use the wetlands you' re not going to
be protecting the wethnds � you' re going to be protect-
ing some very selective wetlards within the state.

Now, fet's examine how the major types of activibes im-
pact wetlands and their functions.

The first actistty, flfling, is one that has been most regu-
kited by both the federal and the state wetland pragrains.
You can see why it has been most regulated because if
you fill a wetland, you wipe out aH of the functions. So in
terms of number af functions impacted, type and severity
of effect, short-term or long-term effect, whether the ef-
fects can be reversed naturaHy � in aH the impacts, fill-
ing is the most destructive to wetlands. Also, filling is not
amenable to restoration. Think about how much it would

cost to start puHing fiR out of a wetland,

However, once you exainine some of the other activities,
they are not quite as damaging on the same scale as fiR-
ing. Drainage can also be very destructis¹. You can de-
stroy a wetland by draining aH the water out of it; after
dr»mng, it's no Ioiiger a wetland. Draining can destray
"xu«f the functions of the wetland. It may stiH have

e poHution abatement if there is stiR vegetation and
may stiR be some groundwater recharge and so

~hi but it's not functioning then as a wetland but just

inerely as another dry land area that has some of these
same functions. However, draining is not as destructive
as tilling in certain other respects. The impact of drain-
age may be relatively short-tenn in coinparison to that of
flHs, and I cite specificaUy places like Indiana where a lot
of agriculture took place in wetlands in the early years.
The ditches and drains are not being maintained, and a
lot of these are reverting to wetland. I know that in some
areas of the country � like in the North where we have
a lot of beavers � it's amazing what a cauple of beavers
can do for a drainage ditch running a couple of iniles
through an agricultural field, The beaver can put the wa-
ter back into that agricultural fiekf pretty quickly. Also, if
you' re determined, it doesn't often cost an awful lot to
block the drainage. Now, with drainage, you may have
hurt the soils and so forth, but you can recreate the wet-
land relatively easily in comparison to filbng.

The next activity, impoundment, is not in the same rnagni-
tu* in terms of destruction as Ming or drainage. Irn-
poundment of waters in many instances wiH enhance
some of the functions as well as destray same of the oth-
ers, For example, if you impound a forested wetland, you
may end up, if it's deep enough, with open water, but if
you do not, you may change the species composition and
end up with a marsh. If you don't impound a wetland too
deeply, as we' re doing with a Iot of duck ponds, you may
enhance the wetlands for waterfowl. You may enhance it
for fisheries by impoundment. You may enhance it for
aquaculture by certain kinds of impoundment. You may in
some instances even enhance its poHution control func-
tions. You can enhance the flood control. One of the ex-
periences that's most cited for flood control in wetlands is
the Charles River, where the Corps of Engineers acquired
about S,OOO acres of wetlands because they decided it was
cheaper than building a dain.

PoHution may or may not have huge impacts on wet-
lands. Now, if the poffution is, for instance, sediment,
and you'ss. got lots of sediment corning into a wetland,
anybody who's worked with storrnwater facilities knows
that in some instances stormwater facilities wiH fill up, lii-

eraHy fiH up in three or four years if sediment Ioadings
are high enough and they' re nat very deep. By the way,
a lot of stormwater facilities quickly become wetlands



even though they' re not desiqned for that. So, certain
kinds of pol!ation can destroy the entire wetland. Other
kinds of pollution may wipe out aII the vegetation or
create a Superfund site as you have at the Kesterson Na-
tional Wiklli e Refuge in California  where toxic selenium
from agricultural drainage has contaminated the refuge!,
but the wetland may stiA have Aood control and Aood
conveyance functions. Still, there may be pollution which
may not be so serious, such as high nutrient loadings that
may shift the populations in the wetland, the kinds of
trees, the kinds of creatures.

Now, the removal of vegetation is something that every-
body gets excited about, particularly if you approach wet-
lands visually, and I'm afraid that an awful lot of wetland
management has been approached visually. We tend to
equate what we see happen in a wetland in terms of an
air photo with the way the wet and is, and it's just fxire
nonsense. With due respect to my friends at the Corps of
Engineers, yau can re-vegetate a spoil bank and it looks
vegetated, but it may not serve any of the functions of a
naturally occurring wetland. On the other hand, you can
denude an area for forestry, and it may be serving a lot
of the functions that it did before, although there may be
temporary deterioration in habitat and pollution control.
You can knock down trees and grind up the soil and
everything else, as Iong as you keep the hydrology intact
and you keep the soil intact, you got a good chance in a
relatively short period of time to at least get an understo-
ry and marsh vegetation. It takes a long time, obviously,
to regrow trees, Many of these effects are reversed natu-
rally and some of them require some help by man.

Obviously, one cauld get into more depth about the vari-
ous impacts, but the point that I'rn trying to bring to you
is that the impacts vary depending on functions and if
you are going to try to approach wetland protection in
the state of South Carolina, you' re going to need to think
about these variations very specifically and not with our
stereotypical generalities,

Now, how good have we been at reducing impacts na-
tionally, or tailoring rnanaqement tools to different kinds
of impacts'? We' ve been pretty bad. We' ve been lousy.
That's why you can't just look to another state or your

federal government or 404  Section 404 of the Clean
Water Act, 1972, as amended!. As the Office of Tech-
nology Assessment concluded in 1984, despite the 404
program at the federal level, about 9096 of the wetland
losses were continuing. And why was this true? The rea-
son why is that the 404 program primarily app!ies to
fills. Theoretically, the regulations also apply to hydrolog-
ic modifications, but it is primarily designed to deal with,
or should I say, it inadvertently deals with fills. It does not
address some of these other types of iinpacts.

Why does the 404 program primarily address fills? And
why do many state programs similarly only address fills?
There are a coup e of reasons. The first thing is obviously
the Iobbyists, the various interests. For instance, agricul-
ture is considered verboten in terms of you don't regulate
it, it's exempted. And forestry has been, in general, ex-
empted. So hydrohgic modifications in terms of drainage
and impoundment have not, in general, been regulated.
Secand, the biggest offender is not agriculture. The
biggest offender is gavemment, and the reason why, if
you go anywhere from the Mississippi west until you get
aut to the far West, we have impounded, we have pulled
the water out of the rivers to an incredible extent.

I was working on a wetland restoration study this last
year, and we had some people from Arizona, and they
were talking about the fact they were going to have to
continually replant cottonwoods all aking the rivers out
West. Why? Because we' ve put in dams and we have cut
off the Aood flows to the flood plain. It turns out that cot-
tonwoods will only propagate when they have fkxxf
Aaws, So we' re talking about terrific numbers of cotton-
woods along a Iot of streams in the West that ain't gonna
be there in SO years unless we go rep ant them, or unless
we go ahead and we somehow Iet flood flows get out
onto the flood plain again. The very aim of a Iot of aur
control structures is the opposite, however � to stabilize
the water levels and not tet the fkod flows get out there.

The fault is not always with the private sector. The truth
is that a good percentage of impoundment has been
done by government, and usually governments are not
subject to regulations � at least, not the same kinds of
regulations  including loca , federal, state, and so forth!.



PoHutfon � weH, we obvious!y have the National Pogu-
Discharge EHm!nation System  NPDESj, We have

po!nt source pollution contro!s. We are just now getting
into trying to deal more with nonpoint sources, and
there's always been the beHef that somehow those poHu-
tion guys over there were taking care of things, they
were tending the store, The truth of the matter is it' s
only recently that any slates have been really hoking at
the impact of pollution on wet!ands, and finally, a few
states like Connecticut are beginning to estabhsh stan-
dards for protection of wetlands. So having somebody
tend!ng the store does not mean that they are tending it
in terms of protecting the wetlands.

One of the reasons that 404 and other programs have
not regulated remove! of vegetation is because there are
political limits to how far you can go, and it's often felt
that you have to aHow some removal and it's just a ques-
tion of how much. But I think that our prob!sin has been
perhaps more fundamental than simply not having politi-
cal opposition. I have worked over the last 20 years with
a !ot of wetland managers, and they' re my friends, but I
think they' re the cause to a great extent of their own
problems Most wetland managers and the people who
have worked up wetland statutes have been botanists
and biologists, and with aH due respect to their expertise,
and they are experts, they tend to !ook at wetlands as
isolated chunks of hydric soils and hydrophytic vegeta-
tion, They define the wet!ands based on air photos. They
think of the wetlands in terms of a snapshot, in terms of
a relatively short period of t!me, something that you
could actually define as a true wetland on an air photo,

Now, for some purposes air photos work OK, but for
many purposes they just don't work at aH, and that's why
we' re in, I believe, the mess that we' re in. If you go
ahead and simp!y have a snapshot approach to, and al-
most a visual approach to, the iinpacts of act'vities on
wetlands, you start doing dumb things, reaHy dumb
things. I don't mean to be critical of our Office of Tech-
»Iogy Assessment and our Fish and Wildlife Service, but
equating fill and destruction of wetlands with certain
kinds of agriculture and forestry because the vegetation
has been removed is dumb. It's just dumb. I mean, fiH is
forever. Fig is virtually irreiersib!e and it is very hard to

restore. On the other hand, removal of vegetation, often
has a very short-term impact. !t is not irreversible, lt only
affects a  ew of the functions,

Now, ! would like to give some exarnp!es of what I woukl
caH traps in our thinking, Because we' ve been look-
ing at things in a kind of a snapshot, visual way,
not ln a hydrologic way, we end up with absurd
conclusions. As I said, over the !ast couple of years I' ve
studied restoration projects. Unfortunately, most of the
restoration projects that are being done around the coun-
try are being done by botanists and bio!ogists. They
should be involved, they shou!d have a principal role, but
they are not getting the hydro!ogists involved and frank-
ly, a lot of the money that's being spent is just wasted,
People are sticking twigs into areas that have no hydrolo-
gy and thinking they might grow. In project after project
there's abso!ute!y no basic consideration of the hydro!o-
gy. You have to get the long and short-term hydro!ogy
right, and then you can think about re-vegetation, and if
you don't do the hydrology right, the vegetation is going
to die over time or it's going to be a very short-lived wet-
land. !f you get the hydrology right, if you put your rnon-
ey on that, a !ot of the reseeding will occur naturally. We
may be spending a lot of money on the wrong things.

Now, another real problem with approaching a wet!and
as a snapshot is that we end up with trying to protect
wetlands in ways we can't protect them. Take, for exam-
ple, flood storage. How many think that wet!ands store
flood waters? If you talk to some hydrohgists about what
happens when water falls on land that is already wet,
they wiH almost universally agree the water runs off more
quickly than if it fags on land that is dry. So for a very,
very smaG rain or a flood event, water flowing on a wet-
land wiH flow out of the wetland more quickly than it wiU
flow off of equal upland. However, if you have a big rain
and you dump a lot of water into a wetland, you have a
different situation. If you pour water slowly into a funnel,
it runs out as quickly as it comes in. If you pour a lot of a
water into the funnel, the water buik!s up in the funnel.
However, lt' ~ not the surface area of the wetland
that stores water but lt's the lip around the wet-
land that has the potential to store water. You
need both the Hp and the wet!and. Now if you don't have

12



the lip, you don't store flood waters. Jf there's no lip on
the wetland, no way of building up a head in the wetland,
the water just runs out if you have too big an aperture.
Now, what do our wetland laws do? These laws have
been drafted by lawyers who work with the botanists.
The wetland Jaws say we' re going to regulate the wetlands,
the immediately flooded portions, the areas that are sub-
ject to inundation aJJ the tiine. However, if you regulate a
wetland but you allow the rim to be destroyed, you aren' t
going to have flood storage. Now, you wonder about
why people say we need buffers for certain purpos-
es. If you don't have the buffers, you' re not going
to get the wetland function. It's that sirnpl. There' s
very strong evidence, particularly for larger flood events
that wetlands do store flood waters. However, wetlands
may not store water for very small Hood events. Jn this
case, runoff may be more rapid.

What does this afl mean in terms of South Carolina and
how you proceed? I'm not suggesting that you go back
and throw out afl the thinking that's been done else-
where. I'd build on, at least, the good, and question some
of what has gone on, and ask, "ls this applicabk to the
situation here in South Carolina?" Jf you are going to
adopt a statute, I think it should be function-oriented, so
that you begin to look at impacts in terms of particular
functions and particular factors that relate to those im-
pacts and functions. There should be a strong hydrologic
base. The idea of a permitting system is fine, and you
need it, but you need to evaluate permits in a different
way than they have been evaluated in the past. You need
to work on the buffer concept.

I woukl like to suggest that states, as an administrative
matter, if not in the statutes, need to think of wetlands in
two major categories.

The first category is what has sometimes been called
wilderness wetlands, wetlands that are already sites of
rare and endangered species. They are wetlands that
have very special values. They are wetlands that may be
in an almost unaltered state, and they may not be all
your wetlands. These are the wetlands needing very tight
controls � acquisition, perhaps tax incentives. The sec-
ond category you might ca5 managed wetlands, These

are wetlands such as those along rivers that have already
been dammed. They are wetlands that are subject to fo-
restry practices, agriculture, aquaculture, including a Jot
of the urban wetlands, And for the managed wetlands
you need to think about managing the long-term hydro-
logic regime to maximize the values and minimize the im-
pacts. And, in many instances, you need active manage-
ment of the water in one way or the other.

Next, you need to think about not only having a permit-
ting system but tying your wetjand protection into your
darn permitting, your in-stream How, your public water
statutes, your stormwater, your flood control and so
forth, because you have to manage wetlands in terms of
the water sources and what's happening to them. 1 think
that adopting a no-net-loss standard, is a very sound
idea. But you need to allow all kinds of possible activities
within some of the wetlands, emphasizing again rninimi-
zation of impacts and compensation in some instances.
You can restore wetlands, or at least approxi-
rnate many natural functions, particularly of open
marshes. But you have to approach restoration
and creation very cautiously. particularly where
the hydrology is difficult.

l thank you very much. It's nice to come down here.

A Spectator

Do you have any thoughts regarding the staffing leveLs in
both the state and federal wetland programs?

Dr. Jon Rosier

Obviously, one of the big problems for EPA, Corps, Fish
and Wildlife, and so forth, has been that they don't have
enough staff to do permit analysis and to do the kind of
calculations that are needed. But the Wetlands Forum re-
port makes recommendations for common deflnitions,
better boundary definition procedures, and a no-net-Joss
standard for wetlands, and I think these recomrnenda-
tions are reJevant to staffing levels I'm convinced that
we' ve been using the staff in wetland permitting pro.
grams extremely inefficiently. The federal 404 perinit
procedure says that every single permit has to be evaluat.
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ed essentially on its own merits. The wetland hotan;st
has to balance emnomic considerabons with biological
considerations with kxd loss reduction; what often hap-
pens is that every single permit must grind through a ter-
rific, analytical process. Much of the time is eaten up by
the wetland manager trying ta play judge. Now, if you
get some of the technical problems worked out, such as
boundary definition � and you say our standard is no
net loss of acreage and function, then you focus the tech-
nical people on technical questions and the technical
people wfH not spend «U their time trying to make politi-
cal decisions.

A Spectator

Could you comment on the status of a federal wetland
law as opposed to a section 404 law which is mainly
aimed at fiHing?

Dr. Son Kusler

l think there are going to be some proposals for a federal
wetland law. l have a feeling these laws are not going to
have a lot of bucks attached to them, given the status of
our economy, but l think they should be looked at very
seriously, lf you look at the thinking in the states. maybe
even amongst some of the people participating in the
National Wetlands Policy Forum, the feeling is that the
404 law needs to be very substantially revised. A lot of
the wetland acts that were adopted in the states are now
out of date. For instance, Massachusetts' wetland act
dates back to 1963. People were doing the best they
could at that point in time. Ry appeal ie that baoause
we get so stereotyped in the way we approach
things in our thinking, let's apply what we' ve
learned in terms of new legislation. That'e where
you people have an opportunity to humid <yon
what s been learned.
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USES & IMPACTS IN FRESHWATER WETLANDS
PART 2

Or. Rttslell Lea

15

I think Jon has given yau the overall picture of wetlands
use, He narrowed it down to certain lmpads affecting
certain functions. I'rn going to use my perspective as a
forestry researcher and talk about what lmpacts forestry
might have on the functions of wetlands.

You' ve seen this map before. These are some of the
drainage areas within the Southeast in which I work with
the Hardwood Research Co-op. 1 deal with the public
agendes and the forest industries that manage this land
base, We have considerable potential acreage of bottom-
land hardwoods in this area so research is no easy chal-
lenge when we start talking about assessing functions and
attributes of these bottomland hardwood systems.

Let's first iniamine the wetland forest types. These are
just some of the types that we have in the Southeast, and
I would dare say you have aU o  these forest types right
here in South Carolina. First, the inuck swamp type,
dominated by cypress tupela. Water is on it for a greater
portion of the year,

Second, the pocosin type, with the ericaceous shrubs
and the pond pine, fire climax species, This is a little bit
different than certainly a muck swamp type, but it's stiU a
forested wetland system, Third is a typical red river bot-
toin system, such as the Santee or the Cooper or sys-
teins like those in the Southeast. It stiU gets water on it,
but it also dries out during a given period of time, and
you can see the water lines on those trees and yau can
teU where the water gets ta.

Fourth, the lazy rivers, or the coastal plain rivers, like the
Waccamaw, the Black River � rivers that don't came
aut of the Piedmont canylng a Iat of energy or a lot of
sediment, They' re lazy rivers that also have a different
function than these other types.

Fifth, the piedmont wetlands, Bottomland hardwoods are
associated with the creeks in the Piedmont. Again, they
have a different function. There's a little bit higher ener-
gy involved with these systems, but they could be equaUy
important to the entire system.

My standpoint is that I assess the impacts af forest prac-

tices on bottomland hardwood ecosystems. We set up a
study to Iaak at exactly what's happening to selected
functions when we go into farests with logging equip-
ment, remove vegetation, etc, We chose the state a  Ala-
bama as a likely target for several reasons It's got a hell
of a diverse river system, and if you look at just the drain-
age area of the Tomblgbee and the Alabama River, yau
might say that that forms the Gulf of hlexfca just tike ihe
Ashley and Cooper Rivers down here form the Atlantic
Ocean. It's an incredible system. We focused our atten-
tion on Mobile Bay, so yau may say we' re at the highest
end of the trophic level.

We justified this research based on several things. One is
that forested wetlands are important. Furthermore, we
wanted to get very speci ic in developing better forest
rnanageinent practices. Don't forgat that a lot of fo-
restry actions ln bottomland hardwood systems
are exempted under federal law and under other
wetland laws, and we want ta be sure that if we' re ex-
empted under our best management practices, that they
are dialed in properly for given sites and given condi-
tions, so we can justify them on the value of this research
abne. And then you must consider lack of quantitative
data on the impacts or ariy impact on a forested wetland
system. You see so many of these studies that have been
conducted in watersheds in the uplands, and the reason
they conducted those watershed studies and ecosystem
studies in the upland is because they can put a weir up
and they can measure everything corning out the bottom
of the weir as  ar as water quality and nutrient runoff and
this kind of thing. It's harder to discover what a swamp
does when it's flooding several times a year and the wa-
ter is in and out and you' re trying to assess an impact or
response of the ecosystem to an iinpact. So there hasn' t
been a lot of ef ort in swamps.

The objectives of aur study were several-fold. One was to
quantify the impacts of four levels of harvesting and dis-
turbance on the hydrology, water quality, and soil prop-
erties, and then use these properties as indices of func-
tional changes. Again, I think Jon set ine up for this
because there are certain things that these perturbations
do relative to functions, and I'U give you same examples
a little bit later. You can see why we targeted our study



FIGURE 1. Tenaass River Experimental Oaalgn

for the Mobile River Delta. It's a vast resource of cypress
and tupelo, extremely productive land at 60 cord per
acre. The average bottomland hardwocd forest around
the Charieston area would yield 30 cords, so there' s
about twice as much wood out there per acre in this eco-
systern than you would get on the average bottomland
system in South Carolna.

So we chose the MoMe Tensaw Delta � it's an effluvial
deltaic plain. The total watershed is 11.2 million hec-
tares of a fairly uniform type. There are three major
channels: the Tensaw River, the Mobile River, and the
Middle River. The delta has a diurnal tide. It has salinity
problems. There's a considerable hydroperiod, and it has
soil gradients. There's also a Iot of history in the delta,
When you look across that area, it's anything but pris-

tine. The pictures show some of the old pote boat runs
that existed from when they used to Iog around the turn
of the century, Essentially it was cable logging on boats,
using PBs and okl misery whips. They cut this timber
down, and you can still see the okf skid trails, or the okf
pole boat runs, tery clearly.

Here is a slide of the equipment that has lived and died at
the hand of loggers out there. This is what they call a
groundhog, which is just a glorified pole boat, only it
skids along the ground and has a pretty considerable im-
pact in the process of doing that, It's sitting up here on
the side of the river, because no one's going to use it or
make money using it anymore.

We decided to select standardized treatments which



might be possible today, options like a helicopter and a
rubber tire skidder, similar to an operational timber har-
vest. Then we studied what happens when you do a heli-
copter logging job but remove aII vegetation. In this way
we didn't have to model the contribution of vegetation to
the functioning of hydrology and soil paraineters, We es-
sentially took a certain amount of our plots and kept the
vegetation off of them, so we didn't have to model vegeta-
tion's contribution. Therefore, we had an uncut control.

We put the study in and went out there in a helicopter
and logged the entire study site just to get a baseline con-
trol across it.

And that slide shows what it looks like from the air. You
see that big cookie cut out of there; that was helicopter-
logged, and that's our study on the Tensaw River chan-
nel, It's about 60 acres c ear~t.

Now regarding impacts, whether you' re helicop-
ter logging or you' re trafficking with a piece of
eitutpment, when the tree hits soil, ft goes splat
� there's an inspect no rnatter what yea do. If a
tree hits the ground, there's going to be an Irn-
pact on the site.

Now, we started to control some of the treatments. First,
we used a skidder treatment in a controlled way so that
we coukl assess the impact of a rubber tire skidder on a
site that was extremely wet and extremely fragile, subject
to major impact. We were looking for maximuin and
minimum impacts. We weren't trying to learn the best
management practice out there. We wanted to get a han-
dle on what was the range of influences of a very inten-
sive practice, a rubber tire skidder, vs, a less extensive
practice, such as helicopter kigging.

And this slide shows the result of our skidder treatment,
and anybody would say, what a mess, but to me, that's a
success. That's saiactfy what we wanted. We wanted a
very controlled impact, and you can see that we got a
pretty good controlled job of iinpact in using that rubber
tire skidder on the site.

And then this slide shows putting the herbicide treatment

in, Here we tried to eliminate again all the vegetation
once it started getting established and we kept it out over
a period of a couple years.

From an aerial view, you can see the herbicide plots
punched out. We have replicated three by three factorials
of the heibicided plot, the skidder treatinent plot, and the
helicopter log plot, so we have nine replications of every
treatment on the 60 acres, and each plot is about an
acre large. treatments were randomly assigned to ac-
count for variability along environmental gradients paral-
lel and perpendicular to the Tensaw River  Figure I!,

Furtherinore, we wanted to be able to say, when we' re
assessing impacts in the future, that we have a good set
of indices. We wanted to make sure that these indices ap-
plied to the functions. We wanted to be sure that there
was efhciency in collecting this information, and certainly
we wanted interpretive simplicity. In other words, after
you get the data, can the average person understand
what you' re trying to teU him'? Then does the data relate
to ecosystein integrity and recovery? We wanted to find
those things that you would do first to assess function.

These are the indices that apply to the functions of the
bottomland hardwocd, from soil acidity to total soil or-
ganic matter percent to hydroperiod, rnecharucal resis-
tance of soil, etc. Some of the indices go across sess.ral
functions and describe the attributes of those functions,
and soine of them don' t. Some of them are very specific
to a given function  Table I!.

Let's look at the results, Several patterns of response
were observed among indices of ecosystem functions.
Net production of woody plants and a number of soil
physical and chemical indices showed a pattern of kiw-
ered rates of values for al! cjearcut treatments, with great-
est decrease for the skidder treatment  Figure 2!.

A second pattern held for soil temperature and the de-
composition rate of organic matter, such that values or
rates increased for clearcut treatments versus the undis-
trubed stand. Revegetating skidder and helicopter plots
had soil temperatures and decomposition rates lower
than the herbicide plots, but greater than the undisturbed
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Edge
Clearcut
Uncut

TABLE 1. Selected fndlcee of wetland abfotfc functions.

bulk density  whether soil is loose or tightly compacted!
mechanical resistance  resistance af soil lo compaction!
saturated hydraulic conductivity  amt. of water which will move
through soil under saturated conditions!
soll redox potential  measure of soil saturation!
~ oil oxygen %
soll acidity
sog temperature
soll organic matter %

tetal N S p of soil water  nitrOgen 8 phoaphorus!
soll nulrient krvels

hydroperlod  length of time a sits is saturated or flooded!
sediments lion

areas  Figure 3!. Sunlight and temperature differences
among treatments controlled this response pattern. As
vegetative cover developed, soil temperatures cooled
and the decomposition rate ~,

A third pattern describes soil mechanical resistance and
total phosphorus in soil water, indicating the amount of
soil structure lost or destroyed due to Ihe different treat-
ments  Figure 4!. The fourth pattern of sediment accu-
mulation was unique  Figure 5!. Roughness of plot sur-
faces creates frictional drag on the sheet flow of flood
waters and catches sediments. Herbiade-sprayed plots
had the least vegetation and, therefore, lowest rough-
ness and low sedimentatlon. Tall slash piles of kxlging
debris combined with remaining herbaceous ground cov-
er may explain the higher sedimentation rate after heli-
copter treatment, Sedimentation rate differences be-
tween treatments may have been greater had flooding
been for a longer duration or associated with higher
flow rates.

We I, these slides show some of the regeneration that
occurred. You don't have to worry about regeneration.
There are bodacious quantities of regeneration.

Another thing we wanted to do in this study was assess

Hydrology Water quality Nulrient cycling

the function of neotropical migratory songbirds in re-
sponse to the clear cut, in response to the edge and in
response to the regrowing timber. The edge refers to an
ecotone, which is where different ecofogica  zones meet,
often containing abundant and varied wildlife.

These are just some of the number of species differences
we' re getting in the uncut forest vs. the edge vs. the clear
cut. Again, you can't make generalizations about species
number, There're different species in the clear cut than
the uncut forest, but the numbers are about the same.
And then there is the edge effect, which is already dra-
matic � all the species pile into the edge  see below!.

And as you start looking for birds on these sites, certainly
the woodpeckers come right back into that opening, the
big gap out there in the forest where you have snags and
other things. The birds make their homes there and feed
there, and then as it starts regrowing, you start getting
the songbirds back in the regrowing timber. The pro-
thonatory warbler returns in a very short time frame.
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FIGURE 2. Generalized response pattern of soil hy-
draulic conductivity, redox potential, and acidity, total ni-
trogen in soil solution, woody plant productivity, and the
inverse of herbaceous plant productivity,
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FIGURE 3. Generalized response pattern of soil tem-
perature and organic matter decomposition rate.
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FIGURE 4, Generalized response pattern of soil me-
chanical resistance and total phosphorus in soil water,
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Skidder

Helicopter

Undisturbed

FIGURE 5, Response pattern of sediment accumula-
tion,

Then you start looking at more of the interior species as
this site ages out. There are not~manent impacts
so they can still use this area as it starts regrowing. You
start getting some of the Iong-legged birds back in, and
then as they mature you get species like swallow-tailed
kites.

The indicators of wetland functional values chosen for

this study yield a detailed picture of important ecosystem
responses induced by timber harvesting practices, but are
not comprehensive. The sufficient set of parame-
ters chosen for future assessments of impacts on
wetland funclons must be custom-ftt to the wet-

hand values of concern.

In closing, I wanted to show you what happens after a
long day of activity in the swamp � you try to cool
down. Unfortunately, these graduate students didn't real-
ize the chemistry of that water; it tends to shrivel you up.
[Audience laughter.j Thank you.

hfs. Nfargaret Davidson

We' ve tried to give you an oM.rview about wetlands is-
sues and now we' re going to talk about some of the
things that are happening from a national perspective
Later this afternoon, a panel wiij examine a hypothetical
case study focused on a situation here in South Carolina.

The next person to speak is Dr. Edwin Clark. Dr. Clark is
Vice-President of the Conservation Foundation, which is
located in Washington, D.C. He's the director of their
Water Resources and Envtronmental Conditions and
Trends programs and is currently the project director for
the National Wetlands Policy Forum and the National
Groundwater Policy Forum. Before joining the Conserva-
tion Foundation, he was with the U.S. Environmental
Protection Agency. Dr. Clark is very knowledgeable
about a variety of subjects The Conservation Foundation
has been involved in wetlands issues for quite some time.
He will talk about the National Wetlands Forum, which
has just recently made its formal recornrnendations.
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The Conservation Foundation has had a longstanding
interest in wetlands, which is why Lee Thomas, Adrninis-
trator of EPA, came to us for assistance with a National
Wetlands Policy Forum.

ln fact, there was no coherent program for deahng with
wetlands. He came to the Conservation Foundation-
we' re a non-profit policy research consensus building or-
ganization in Washington � because he had seen the re-
sults of our effort a couple of years earlier on groundwa-
ter, We had brought peopk together under the
leadership of Governor Bruce Babbitt of Arizona to try
to figure out a national policy on groundwater, and Lee
Thomas thought maybe that same sort of approach
might help with wetland issues.

Over the past two decades, the nation has almost inad-
vertently developed a whole series of activities related to
wetlands. Of course, histoncafiy, most of the government
activities have been related to converting wetlands, de-
stroying them, altering them in some way. Our national
policy in the last century was to sponsor their drainage
and their fill, get rid of them. They were, as Scott said,
places where there were rnosquitos, pestiknce, and wild
creatures from the deep

Historically, there has been no coherent program for
dealing with wetlands. We had Section 404 of the Clean
Water Act, which few people involved thought was going
to be a wetlands protection program when it was started.
We had the Fish and Wildlife Service and the Park Ser-
vice protecting areas. We had some effort in the Nation-
al Environmental Policy Act  NEPA! to try to control
what the federal agencies could do in terms of directly
converting wetlands. These were some of the things that
started in the early 1970s.

We also had some state programs being developed and a
Iot of private efforts � the Nature Conservancy, the Na-
tional Wikf life Federation, Audubon, and Ducks Unlimit-
ed all have put substantial resources into protecting wet-
lands, along with some local efforts. These activities have
been going on at different levels of intensity for the past
two decades, but substantially uncoordinated and in an
incoherent manner that has created a Iot of frustration

on both sides. They've created frustration on the part of
those who are concerned about preserving wetlands, be-
cause they really haven't been all that effective at stem-
ming the loss. And they' ve created frustrations on the
other side � for the peopk who want to use wetlands;
the landowner, the farmer, the developer. These people
see all these "different definitions" � Scott mentioned
the 50 that we found. They don't know what the laws
are. They know that some people get away scot-free
with doing things, and others can get hauled into court.
And whatever it is, the decision can be delayed for a long
time.

So there are substantial frustrations on both sides, frus-
trations that have resulted in a deadlock, at kast at tbe
federal kvel, for more than a decade.

We thought that maybe if we could set up a process
which woukf back away from the bitter battks that were
taking place in the courts, in Congress, among the agen-
cies; if we get a group of people who bad some prestige,
some knowledge, some insight, but weren't going to get
caught up in these day-to-day issues and could look at
the forest as opposed to the individual trees, then maybe
we could come up with something, And that's why Lee
Thomas carne to us, because we had done this with
groundwater, and be asked us to do the same thing with
the wetlands issue.

Governor Tom Kean from New Jersey had been on our
groundwater forum and had been a very useful contribu-
tor to that, so we asked him if he would chair this effort
for us and be agreed. They had been working on wetland
issues up in New Jersey. Actually, halfway through the
forum's activities, New Jersey enacted a very good, it ap-
pears, inland wetlands law in the state, and he was very
interested in this issue as well as a whok range of envi-
ronmental issues

So he agreed to become chair, and your governor, Car-
roll Campbell, along with Governor Booth Gardner from
Washington agreed to serve as vice-chairs of the forum.
We had a wide diversity of interests represented. Partici-
pating from the private sector side were the forest indus-
try, the oil industry, the large developers and the home
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Governor State of New Jersey
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Governor, State of Washington
~ Peter A.A, Baric, President, Natfonaf Audubon Sodety
~ William D. Blair, Jr,, Past President, The Nature Conservancy
~ Wiilard T. Chamberlain, Sen/or Vice-President

for Corporate Affairs, ARCO
~ John DeGrove, Rorkla Attantk Unhssrstty
~ Nancy R, Hllott, Supervisor,

Town of Yorktown l-letghts, New York
~ James G. Gosselink, Louisiana State University
~ Peter Grenell, Executtvs Director,

California State Coastal Conservancy
~ Jay D. Hair, President, National Wlfdttfe Federation
~ Dick Huffier, Hot!ter Farms, inc.
~ Dennis Kelso, Commissioner,

Alaska Department of Environmental Conservation
s Frederic D. Krvpp, Essecuttvs Director,

Environmental Defense Fund
~ Jack Larsen, Vice-presklsnt, Weyerhae user Company
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~ Robert Page  preceded by Jchn Doyle!, Assistant Secretary,

Department of the Army
~ Lee M, Thomas, Administrator, U.S. Environmental

Protection Agency
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George G. McCann, and Richard Schwabacher, represenbng
Governor Keen

~ John N. McMlllsn, Sr., and Wgliarn D, Marshall, representing
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~ Andrea Rtntker and Wiffiam Alklre, representing
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~ J. Scott Felsrsbend, representing Mr. Hair
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~ James T.B. Tripp, representing Mr. Krvpp
~ Davkf Murnper, Patrkia Hill, and Scott Berg, representing
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~ Mark Maslyn, represenbng Mr. Taylor
~ Rich Oison, representing Mr. Turner
~ Steven N. Mayer, representing Mr. Wetherbee
~ J. Michael Luzter, representing Ms. Wiseman
~ Svssn E. Recce and Martin L, Sinlth, representing
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builders, On the environmental side were the National
Wildlife Federation, along with the heads of the Audubon
Society, the Environmental Defense Fund and the Na-
ture Conservancy. We also had many agricultural repre-
sentatives, a Cajun farmer/forester from Louisiana, the
vice-president of the National Association of Conserva-
tion Districts, and a farmer from the Farm Bureau who
lives in Illinois. There was also a rancher from Wyoming.
So we had the agricultural interests represented, state
and local agencies, the California Coastal Conservancy,
the head of the Alaska Department of Natural Resourc-
es, the representatives from South Carolina, New Jersey,
and Washington, and a local person, to bring in a local
perspective on these issues, along with some academic,
independent experts to help keep us honest. We had the
advantage of also having the heads of the five federal
agencies primarily involved in wetlands partidpating. Lee
Thomas attended every meeting.

The forum itself, met four times between July of 1987
and July of 1988 and had its last meeting this last July to
approve the final report, The staff met more times than
that independently of the forum, The staff contributed
option papers, issue papers, background papers and
draft reports, And we released a report on November
15th, 1988, The final report contains ois r a hundred
recommendations, quite specific in many cases, and puts
forth an eight-point program which I'd like to summarize
for you, on what the nation should be doing about wet-
lands.

But first I would like to mention a couple of insights that
I personally gained during this process, insights that I
wasn't expecting when we started,

My first realization was that we know distressing-
ly little about our wetlaiMts resource. Scott gave
you the statistics, but basically any data on the rate of
wetlands loss, the type of wetlands loss, are already 20
years out of date; they are based on an average from
the mid-1950s to the rnid-1970s. There have been some
regional studies since then but nothing that has a rigor-
ous national statistical basis. The information gathered
has not been as useful as tt should have been for policy
making. We don't even have statistical data, showing the

rate of loss of wetlands in each of the 50 states. Also, we
may know a Iot about the biological characteristics of
wetlands but not a Iot about what is causing them to be
altered. In addition, we know almost nothing about the
functions and how to measure them When we start talk-
ing about functions and regulating on the basis of func-
tions I get nervous, I agree, conceptually, that regulating
on the basis of functions is the way we shoukl go, but we
need much more study before we can measure functions
accurately, and particularly predict them.

The second point � a point that Jon hit very well � is
that there are multiple causes of alteration, Most of our
statistics, as Scott said, are based on aerial photographs.
In a photograph you may see the wetland change, be-
cause somebody cut down the vegetation, or for other
causes, but a Iot of changes take place that you' re not
going to see from aerial photographs. For instance, one
change not seen in an aerial photograph is chemical con-
tainination. I' ve been working on Kesterson National
Wildlife Refuge out in California, a wildlife refuge that
has been severely contaminated by agricultural runoff, so
much so that the reproductive process in birds has
stopped after a very bad period of inutagenic effects and
teratogenic effects. That alteration woukf never be picked
up in these surveys because it doesn't appear in aerial
photographs. You' ve got the same sort of problem, for
instance, down in the Everglades Because of the inflow
of nutrients into the Everglades, the biology there is
changing. The type of vegetation is shifting from the nat-
ural grasses into cattails and things like that which are dif-
ferent; this shift in vegetabon may affect that whole eco-
system and its ability to support its natural species. Such
an alteration is never picked up in the types of surveys
we do.

So we ought to be concerned about some of these other
types of alterations, which are largely tgnored, at feast by
the regulatory programs that exist so far.

My third insight is one that Jon again referred to: the
importance of water to wetlands. Now, this may sound
silly, but it was a little bit into the project before I said,
"Wetlands. Well, that means land and water." People fo-
cus on the land side of it aII the time, but it's really the
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~ side that's more important. I would hypothe-
sfse, that we' ve lost more wetlands because of
chanles fn hydrology kl the water regime than we
have because of changes ln the land use directly.
don gave you some examples of this problem, but one of
the most dramatic is the Louisiana coast where the flood
~ system abng the Mississippi River has cut off the
rMrturaf sediment that was required to nurture, to main-
tain those wetlands; and because of this change in the
hydroiogic system, Louisiana is losing an estimated 30 to
60 square miles of wetlands a year. The loss has nothing
to do with hurd use changes. Those wetlands are just
~ inking below the Gulf of Mexico because of changes in
the hydrology from the flood control projects. Therefore,
we need to look more closely at the water. Section 404,
the ~ federal regulatory program, at feast as im-
plernented, only deals with a very small part of the prob-
lem, maybe 10 or l5 percent If we are reafly going to
9st a national vpetkrnds program, we have go't to look
wsl beyond Section 404.

One final observattonr even if we were today to
~ top eH activities that filled wetlands or that ln
other ways affected wetlands, even lf are were to
stop doing anything that led to comrerslon, there
ssorrdd still be conversions Iolng on, because of
the results of past acttvttfes. The fkxrd control sys-
tem akeg the Mississippi River is an example. We don' t
have to do anything more, and we' re still going to contin-
ue to lose 30 to 60 square miles a year. As a rnatter of
fact, if we don't do something, we' ll be in real trouble,

So there's a base rate of loss which is going to occur un-
less we take positive actions to rererse it. We can't say
that we' ll protect wetlands by regulating new activities.
That's not going to preserve our ~s base.

Those were some of our insights during this process that
Influenced our recommendations. Basicaiiy we said we

three components of a strategy. First, we need to
set a national goal for wetlands, Now there is no goal
sta'tcd in national legislation to guide the programs. The
Clean Water Act, Section 404, as you probably know,
hardly mentions wetlands at all. I think the first mention
of wetlands was in the '1977 amendments in an obscure

way. There are goals for the Chan Water Act which can
be applied to wetlands, but no goal set forth clearly for
wetlands. So the first thing we need is a national goal.
Next, we need to protect the resource. To protect the re-
source, we have to reduce losses, bui we also have to in-
crease restoration. And third, we have to improve the
protection management process, get rid of some of
these inefficiencies and frustrations. So those are the
three parts of our strategy. Unlike many efforts of this
kind, we not only have to make our recommendations,
but we have to figure out how we' re going to get them
implemented.

Now, I would like to review our eight-point plan.

The first point was to set a national goal That was one
of the most controversial issues for the forum. It was the

issue that was brought up at the first meeting, and it was
an issue that was debated through to the last meeting.
But we agreed on a goal. Iri the short term our goal
would be no net loss of wetlands measured both
by function and acreage. But more significantly,
ln the Iong term would be an increase ln the qual-
ity and quaritity of the nation's wetlands base.
This was a dramatic goal considering the group we had
together and where we were starting. By the way, your
governor, Governor Campbell, was an important person
in getting that goal agreed io. Now, that goal, as it's stat-
ed, does not mean that we' re not going to have any con-
versions, that we' re not going to have any wetlands al-
tered in any way. There are reasons why we wiII still
have conversions, some of them natural, some of them
because that may be the best thing to do. But tIM goal
does imply that the krsses have to be checked and we
have to establish policies that viiII compensate  or the
losses that do occur.

The second point of the program was planning In the
wetlands area, I have become a believer in planning.
One of the problems with our wetlands programs is that
they are primarily reactive. You wait until somebody
wants to do something to a wetland, and then you hope
you find out about it, and then you decide what to do.
But we need to get ahead of the efforts of development.
We need to figure out what we want done with this re-



source, how we want to protect it. We need to find out
where the wetland is. In a lot of cases we don't know
that. We need a planning process that recognizes the
multiple values of society: economic values, social values,
as well as biologicalf ecological values. This planning pro-
cess tries to reconcile those different values, how you' re
going to use, save, and protect this resource And that' s
planning. We recommended advanced planning in many
areas, and finally, we recornrnended that every state ini-
tiate a state wetlands conservation plan. To me, the
state wetlands conservation plan is the keystone
to the whole framework because that's the plan
you use if you' re going to achieve the goal of no
net loss. We recommended those plans be developed
with the goal in mind of no net loss, state by state.

The third point was incentives far private protection.
Most of the wetlands, of course, are in private owner-
ship. Ask anybody from the Corps, EPA, or Fish and
Wildlife trying to regulate those lands and the uses that
are made of them. If the incentives exist to convert wet-

lands, it is going to be very difficult to stop conversion.
We must provide positive incentives for private
owners to protect the values, and the functions
that those wetlands provide, and not only the
wetlands themselves but the upland areas that
contribute to them. We have to give more attention
to compatible uses in wetlands. Let's see if we can help
the landowner make a profit or at least some income out
of keeping this wetland in a form that will provide the
functions that we value. We also recommended some
more traditional approaches, a new wetlands conserva-
tion trust which would provide tax benefits for people
preserving wetlands. Certainly the most expensive rec-
ommendation was an agricultural wetlands reserve pro-
grarn which would operate something like the Conserva-
tion Reserve Program that was enacted in the 1985
Farm Bill. This recomtnendation waukf permanently pro-
tect up to five million acres of existing wetlands through
conservation easements, taking them out of crop produc-
tion. We also recornrnended expanding other incentives
of that nature, for instance, the Water Bank. One of the
problems with the Rater Bank, of course, is that it does
not offer permanent protection. We ought to be looking
at permanent protection because, in many cases, if these

wetlands are filled, as Jon said, that's irreversible. So I
think these positive incentives are an important issue.

The fourth point was i~g regulatory programs. In-
cluded in this point are several issues. One is the defini-
tion and delineation issue. We have to have consistent
definitions and consistent delineation methadokrgies. An-
other issue is the need for more resources to the agen-
cies implementing these laws, and more resources for en-
forcernent. We have also recommended that regulatory
programs including 404 clearly deal with drainage, har-
vesting vegetation and other types of activities that alter
wetlands. Finally, we recotnmended that the regulatory
program try to make it easier and less burdensome to the
landowner and to the devekrper, with better information,
quicker processing, better planning and more consistent
policies, Perhaps the most unusual proposal con-
siders a regional general permit which would al-
low people to convert small acreage of wetland, if
they provided prior compensation predominantly
through a public mitigation bank.

The fifth area is government activities, reducing the
amount of akerations caused directly by roads, dams and
things like that; and a proposal for a coastal barrier re-
sources act for the most valuable wetlands. We gave
some consideration to how these facilities are operated
because they could be operated in ways to promote wet-
lands protection. We talked about reduced inducements,
in which the main area is the flood control program, the
flood insurance program, And we discussed acquisition,
that we aught to accelerate the efforts to acquire in pub-
lic trust the most valuable wetlands.

The sixth area was better information. I' ve already said
that we were disturbed by how bad and untimely the
available information is. A lot of research must be done,
and this information must be made available quickly and
in a way that's useful for decision makers.

The seventh area dealt with restoration and creation.
Many recommendations in this area are focused on re-
search and monitoring because we have a Iat ta leam
about that process. The agricultural wetlands reserve pro-
grarn does include another two and a half million acre s of
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~adored wetlands. In this proposal we were thinking
~ the Midwest, the prairie pothole region, where we
have some confidence in the restoration process that wlH
take place if the drainage is cut off. We also recornmend-
ed that tIMre be a wetlands restoration initiative, a pub-
Hc~ivate activity similar to the North American Water-
fowl Management Plan that BiH Hom, Assistant
Secretary, for Parks and Recreation proposed. But our
proposaf would focus on restoring wetlands on public
lands and in areas where creation of public facilities has
resulted in the conversion of wetlands or the drying up of
wetlands. One recommendation I'd !ike to mention may
not be so important in South Carolina, but out West is
potentiagy very important. We ~d that the govern-
ment land-owning agencies, the Forest Service, the Bu-
reau of Land Management, agencies like that, inventory
their wetlands and start taking action to protect them,

And Hnagy, we had some recommendations about financ-
ing this wetlands program, which could be expensive. I
mentioned the agricultural wetlands reserve program as
the most expensive part, but of course that program will
pay for itseH in reduced crop support prices. There will
be savings in efficiency, certainly savings to the landown-
er and to the pubHc at large, but there will also be costs.
We recognize that now is a time of tight budgets, but we
also think that there are substantial costs if we don't stop
conversion. Govemrnents should get wetland programs
underway as soon as possible, and the states must take
t "e k'ad Our recommendation is that the federal regula-
tory programs be delegated to the states with some tech-
nical and financial assistance. Delegate the program to
th«'lates if the states can demonstrate that they have
the authority and capability to achieve a no-net-loss goal
~d if � and this ts the important part � if they have
undertaken a state wetlands conservation plan which
s~ how they wiH achieve this no-net-loss goal. If
states can develop such a plan, then we can get the pro-
gram down at the state level, near the resource, and it
~H be more efficient that way.

Weg, that is just briefly an overview of the report s rec-
ommendations.

where there is a lot of interest. As you saw, President-
Hect Bush endorsed the forum's report at the Governors
Association meeting. We' ve been meeting on the HiH.
Senators MitcheH and Chaffee are interested in it. EPA
has already started figurmg out how it's going to imple-
rnent the recommendations. I think this has a chance of
going somewhere, and the forum is going to be working
on trying to make it get there. Thank you very much.

Next on our program, Frank Redmond wiH speak to you
about the federal processes that apply to wetlands. Frank
is currently the chief of Wetlands and Coastal Programs
with Region 4 of the EPA located in Atlanta. He has
been working with EPA since it was founded and has
been very involved with the implementation of the Na-
tional Environmental Policy Act  NEPA! in Region 4.
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EPA plays an important role in wetlands protection, and
the cornerstone of our effort is the Section 404 peimit
program. We' ve been involved in wetlands protection
since the 1972 amendments to the Federal Water Pollu-
tion Control Act, now called the Clean Water Act, were
passed EPA jointly administers this program with the
Army Corps of Engineers. Many acfivities which adverse-
ly affect wetlands, however, are not regulated under Sec-
tion 404, as you have already heard here today.

We conducted a strategic planning study in 19S5 to as-
sess the problems associated with wetlands and to deter-
mine the directions that EPA should take to enhance our
wetlands protection efforts. We created a new Office of
Wetlands Protection in Washington as the office to car-
ry forward these things that we discovered in our plan-
ning efforts, The region itself, Region 4, is investi-
gating some organizational change to give wet-
lands even more visibility in the formal structure.
We want to ehvnte that ofhce within the struehze in the
region, As Dr. Clark has said, on November 1Sth the
Wetlands Forum issued its report, "Protecting America' s
Wetlands: An Action Agenda" The report, of course,
recoinmends over a hundred specific actions for all levels
of government and the private sector as well. EPA is de-
veloping its own action plan as the first step to take ac-
tion, responding as fully as we can within our existing re-
source constraint, The plan shows some major steps that
EPA has underway or plans to initiate which implement
specific forum recommendations under EPA's scope of
influence. Of course, the Office of Water Programs in
Washington will spearhead these actions, but the regions
will play the major role in implementing these actions.
We are going to continue, of course, to explore further
actions in which we can more thoroughly irnplernent the
forum's template that they' ve given us in this report.

The action plan is in the development stage nght now.
1'd kke to share with you some of the ideas that we are
considering, that are being discussed with headquarters
and with the regions.

First, the EPA has adopted the goal of the National Wet-
Lands PoHcy Forum, which is to achieve no overaH n«
loss of the nation's remaining wetlands base, to restore

a�d create wetlands where feasible, and to increase the
quafity and quantity of the nation's wetlands resource
base. ln order to achieve this goal, we have established
seven objectives. L'll go through these objectives one by
one, and give you some of our ideas. Also 1 will tell you
about some of the activities that the region has undertak-
en to try to bring these objectives about,

The first objective has to do with the planning initiative
that was talked about earlier by Dr. Clark. EPA will pro-
vide technical support and participate in the appkcation
of planning approaches to protect wetland resources, in-
cluding the preparation of state wetlands conservation
plans, Region 4 is presently working on the wetland
planning efforts in the western Kentucky maf fields, the
east Everglades, the Pearl River basin in Mississippi, and
the FLorida Keys, We' ve been involved in a special area
management plan in the Mobile Bay and mining permits
for Occidental Chemical in north central Florida. ln the
latter tvvo cases, a Long-term plan for protection of wet-
lands and mitigation of unavoidable Losses was devel-
oped. We vvtfl continue to work with the states and the
Army Corps of Engineers to initiate new planning efforts
within the staffing resources that we have.

The second objective deals with rnechanisrns to increase
state and Local roles in wetlands protection. Again, EPA
will provide guidance, technicaL assistance and support to
enhance the role of state and local govemrnents in both
regulatory and non-regulatory wetlands protection ef-
forts, We' ve recommended that the agency incor-
porate into its action plan a schedule for delega-
tion of the 404 program to the states. We' re going
to investigate means to provide increased funding grants
to the states, and we' re going to figure out how the
states, through their exishng resources, can provide fund-
ing. Region 4 has worked for a Long time to transfer in-
formation between states on the effective use of Section
401 certification to protect wetlands. 401 is part of the
Clean Water Act which requires the state, before any
permit is issued by the Corps of Engineers, to certify to
the Corps that everything's aH right with the water quali-
ty We haie provided the states with a draft of a hand-
book on this Section 401 certification, We want the
states, in carrying out this 401 certification, not to in-
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dude just water quality considerations but also to ronstd-
er wetlands, preservation, and the protection of those
wetlands in that certification. We have provided guidance
to the state of Kentucky and soon to all the states of the
region to discuss the use of this certification. The region
ts also reviewing its circular national priority list, or tts Su-
perfund priority ttst, to determine if some sites that in-
volve wetlands gtve us an opportunity for the restoration
or enhancement or creation of wetLands, Furthermore,
we are discussing the actual assumption of the 404 pro-
gram with the state of Rorida. The state of North Caroli-
na, under a Corps general permit has significant applica-
tion review responsibilities, and this has been a very
effective method for the state to assume a major role in
wetland protedton.

EPA wfH work with tha Corps to estabBsh and im-
pksrnent a single delineation methodology for reg-
ulated wetbsnds. We' re recommending a joint manual
on jurisdictional responsilities between EPA and the
Corps, This manual has been in the works for some time
now, but we need to finalize it. We need to establish a
training course that is applicable to members of both
agencies so we'I better ensure consistent application of
the methodology in the manual. Region 4 has worked
with the Corps o  Engineers on wetlands jurisdictional is-
sues associated primarily with the pocosin wetlands,
which exist in 19 counties in North Carolina and bottom-
land hardwoods in the krwer Mississippi Valley. The spe-
cial case not only identified pocosin and bottomland
hardwood wetlands as a resource of special concern, but

allowed EPA to provide guidance to the Corps on
wetland delineation techniques that are applicable to
these systems.

our objectives are regulatory fixes and enforcement.
EpA witt increase its enforcement efforts through the ap-
plication of administrative and judicial penalty authoribes.
EpA witt work with the Corps to increase enforcement
against unpermitted discharges into wetlands. Region 4
has been working with the state of Tennessee to involve
t"e 401 certification program in enforcement actions as

pilot Program. We' ve also been working with the forest
industry to prevent use of the 404-F silvacufture exemp-
" n to circumvent regulatory jurisdiction, and we will re-

view the potential for tnvohring field investigators from
other programs outside the wetlands area in reporting
what might be potential violations. Again, I mentioned to
you we were !ooking at some organizational changes.
We' re also looking at increased staffing for the regional
office to carry out not only the enforcement eHorts there
but also the planning actions and the plan~ing assistance
that we'I give to the states.

You' ve heard mitigation spoken of today. Att EPA actions
will reflect a policy that overall wetland conversions should
be fully offset by wetland restoration or creation. EPA will
work with other key federal agencies involved in the Sec-
tion 404 permit program on a joint mitigation pohcy
which reflects the forum's mitigation recommendations.

Let me talk a little bit about mitigation because l think it' s
an exb emeiy important concept for us aU to understand
and to grasp. We want to apply compensatory mitiga-
tion only to projects which conform to the existing Sec-
tion 404 b!�! guidelines. We want to adopt a strong miti-
gation policy for wetlands, but we want to be sure that
mitigation is defined to include avoiding, rninirnizing, rec-
tifying, reducing, or compensating for adverse environ-
mental impacts. Any discussion of mitigation
~ hould always be prefaced with the concepts of
avoklance arid practical alternative analysis.

The region supports the reconvening of a mitigation task
force, and we' re requesting, of course, that our people
be represented on that task force, which is normally
done at a national level. We have counseled headquar-
ters white developing this action plan regarding mitiga-
tion that we move cautiously in devetoping policy on rnit-
igation banking. Mitigation banking, entails considerable
legal, scientific, and administrative complexities, and it
has the potential for being seriously misused. We want to
develop standardized criteria for determining the success
of mitigation activities. We propose the development of
a mitigation scorecard or rating system to be used to
evaluate the success of enhanced or created wetlands.
We want to consider mitigation banking efforts after
compliance with guidelines, and we want to apply this
only on small projects � general permits for isolated
wetlands that are covered by nationwide permits.
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We will work to increase public awareness of wetland
functions and values. To increase public awareness be-
yond the normal *vefoping of brochures and pamphlets
and things like that, we' re going to target special organi-
zations such as real estate associations, farmers, local
zoning authorities and so forth. We also want to see in
the state conservabon plans encouragement for public
awareness; we want the plans to target the elementary
education school programs in each state.

Wetlands restoration is another one of the objectives. We
have already talked about Superfund restoration or investi-
gating the national priority tist for opportunities for such
restoration. We also will identify opportunities and initiate
some demonstration projects to restore or create wetlands
to serve Clean Water Act goals such as nonpoint source
pollution and control of stormwater runoff, EPA will also
identify areas appropriate for wetland restoration based
upon advanced planning processes and consideration of
cumulative impacts of wetland losses within watershed ar-
eas. We have been involved with TVA frennessee Valley
Authority! in three demonstration projects in Kentucky us-
ing wetlands for waste water treatment. We have pro-
posed another demonstration project at the Chattanooga,
Termessee Nature Center for creation of wetlands for
waste water treatment, and we' re going to use that as an
educational program. We are funding research projects in
the western Kentucky coal fields on wetland restoration of
coal mine sites. We' ve also been working with the phos-
phate mining industry in north central Florida to require
the restoration and monitoring of bottomland hardwood
wetlands on 3,000 acres.

EPA will continue to develop and test methods for as-
sessing the cumulative effects of wetlands loss and degra-
dation. EPA will work to incorporate these assessment
approaches into comprehensive planning and permit de-
cisions for wetlands. On a regional basis, we wiR review
the historic losses which have occurred in the pocosin
wetlands. We hope to develop cumulative impact assess-
rnent procedures for pocosin wetlands in North and
South Carohna and utilize this information in future ad-
vanced identifkation efforts.

Generally, that sums up what we' re thinking about in our

action plan. The agency, or at least the wetlands part of
the agency, is very grateful for the forum's work. We
have needed some goals like this for many years. Now
we' ll have a tool to work with, an extremely valuable tool
in terms of protecting those wetland resources that we
value so highly. Thank you very much,

Thank you, Frank. This afternoon, we wijf begin with a
slide show on South Carolina's wetlands. The person
presenting the shde show is Dr. John Mark Dean from
the University of South Carolina, a professor of biohgy
and marine science, and active in coastal resource man-
agement.
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South Carolina is a state of diverse and beautiful land-
scapes. From the mountains to the sea we have many
undisturbed areas; some of the most beautiful and the
most critical for man's weil-being are our wetlands. Wet-
lands are transitional areas between land and water sys-
tems where the water table is usually at or near the sur-
face and the land is covered by shalow water. They are
found in all parts of South Carolina, although most are in
the eastern half. They vary in character dependent upon
location. Wetlands are not necessarily continuously weti
therefore, investigation of plant type and zonation, soil
composition, and water regime is necessary to determine
whether an area is in fact a wetland. About one-
quarter of our state, or four and a half million
acres, are wetlands. Although we are the smallest
state m the Southeast, we rank fifth in wetland acreage.
While nationally, about 5496 of the original wetland
acreage has been lost, South Carolina has been more
fortunate mainly because we have been a relatively un-
populated state. We do know we have lost significant
amounts of bottomland hardwood forest; however, pre-
cise figures are difficult to find,

A type of inland isolated wetland, called a Carolina bay,
has been heavily impacted and now only one to two per-
cent of the original Carolina bays are undisturbed. Our
population boom is expected to continue. A 23 percent
increase in population is expected between 198$
and the year 2000. Since many will want to live near
water, and wetlands lie between open water and the
land, we will see increasing pressure on these systems.

South Carolina's wetlands can be roughly classified ac-
cording to where they are found, on or near ihe coast, or
inland. Within these areas there are many different types
of wetlands. Coastal wetIands are tidal and can be salt or
freshwater or anywhere in between. Saltwater marshes
are dominated by grasses, particularly the cordgrass
Sparttna alternaflora. The Southeast contains about 80
percent of the national total of salt marsh. Salt marsh
wetlands help dissipate wave energy and decrease land
erosion, They are sources of food and nursery areas for
fish and shellfish which are commercially and recreation-
ally important. Both salt and freshwater coastal marshes
are highly productive areas and are used by a wide range

of migratory and non-migratory birds, reptiles, and marn-
rnals, and they offer unique recreational opportunities.
Coastal wetlands make up about 1196 of South Caroli-
na's wetlands.

Inland wetlands are of two types: those associated with
rivers, lakes, and streams, and those isolated from other
water bodies, Fighty-nine percent of South Carolina's
wetlands are inland, Wetlands associated with other wa-
ter bodies may be forested or dominated by shrubs,
grasses, or sedges. These are flood plain wetlands. As
rivers rise during storms, water spreads out into these ad-
jacent fhod plains and is released later more slowly. The
eHect is a reduction in flood peaks in urban areas down-
strearn. Flood plains also act as buHers against erosional
forces to the adjacent land. As water slows down and
spreads out over the wetland, sediments settle out and
various physical, chemical, and biological processes bind
the sediment, and in some cases pollutants, in the soils
and the plants. The result is clearer, cleaner water in the
adjacent waterways. This can mean significant cost sav-
ings for purifying water and improved habitat for fish and
wildlife. Rood plain wetlands are especially favored by
animals because food, shelter, and migratory pathways
are readily available.

lniand isolated wetlands have no connection to other sur-
face water bodies. They are upland depressions with
standing water at least part of the year. Many are forest-
ed, and good examples of these are Carolina bays and
cypress-tupelo swamps. Isolated wetlands may be very
significant groundwater recharge areas As many as
one-fourth of the people of South Carolina de-
pend on groundwater for domestic or livestock
supplies and irrigation. Because isolated wetlands
generally are very productive systems and have diverse
plant communities, they function as significant wildlife
habitats. In South Carolina they contain several endan-
gered or rare plant and animal species.

Inland wetlands of both types are used for timber produc-
tion. Timber is the largest cash crop in South Carolina.
the fourth largest source of revenue for the state, and
provides greater than 40,000 jobs. All types of wetlands
potentiaIIy have historical or archaeological value, educa-
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tion and research value, and open space and aesthetic
value. They also helP regu}ate area climate by inf}uencing
air temperature and sc>rrMtimes air poUution. All fo-
restsi tn«ding ssretlssssd forests, have a role in
global climate regguhst!on.

How have wet}ands been impacted by man? In short, in
just about any way yciu can think of. We have fiUed them
and cleared them, drained them and dredged them, built
in them, impounded them, polluted them, and with-
drawn water from them.

National}y, between the rnid-1950s and the rnid-1970s,
97 percent of coriversic>ns from wetland to non~}and
were in inland freshwater areas. Eighty percent of those
conversions were related to agricultural activities. Filling
wetlands alters the water regime, subjects adjacent and
downstream land to increased f}ood heights, and increas-
es erosion on adjacent }ands. There can be extensive
changes in the plant and animal communities with the
change in water regime, Sudding on a wetland usual}y
ineans Ming it; sometimes expensive flood control pro-
jects are then needed to protect property. Clearing wet-
lands increases fkmding, increases sediment bad in adja-
cent water bodies, and decreases wikflife habitats.
Draining alters the entire plant and animal community,
usually forever, arid alters the way water is exchanged
between the surface arid underground. Dredging a}ters
water flaw, increases sedimentation, and changes plant
and animal comrnurtities. Impoundment or darnrning of
streams ineans sedimerits and nutrients are trapped up-
stream and are deficient be}ow the dam. Oxygen concen-
trations in the water can decrease, causing problems for
plants and animals. Rooding regime is altered. Adjacent
}ands inay erode, arid groundwater flow is altered. Water
withdrawals and diverstcxis can lower the underground
water table and rrsafce fess water avai}ab}e for down-
stream users. Where freshwater flow decreases into coast-
al areas, saltwater week}es from the ocean intrude farther
inland and cause prM}erns for municipal water suppliers,
private we}l users, arid inland plants and animals. [rn-
pacts to streams and rivers in}and can direct}y affect
coastal wetland integrity

CarQUna s cciasta} uietlands are managed by the

South Carolina Coastal Council, but wetlands outside of
the eight coastal counties have no state management
and only some minimal amount of protection from the
Army Corps of Engineers 404 program. Under this pro-
gram a permit is required to fill in a wetland, but other
impacts are not regulated.

Many of man's uses of wetlands are cornpatib}e with re-
taining the functions of the wet}and area, but manage-
ment is needed to protect the resource, There is a great
deal of interest in wet}ands protection on the national
level, The National Wet}ands Policy Forum, convened in
1987 under the auspices of the Conservation Founda-
tion with Governor Campbe}} as a Vice-Chair, has caUed
for a nationa} wetlands policy, This group of governors,
conservation groups, regulators, foresters, oil producers,
agriculture interests and horne builders have deve}oped
broadly supported recommendations which ba}ance wet-
land protection and economic development, They have
recommended that wetland acreage be stabilized in the
short term and increased in the Iong term. They recorn-
rnend Congress enact legislation requiring each state to
prepare a wetlands management plan. They also recorn-
mend increasing tax benefits and direct subsidies for con-
servation easements, Governor Campbell is considering
means to irnplernent these recorninendations in South
Carohna. South Carolina has an inva}uab}e resource in
its wetlands. Wetlands are now known to be of great ec-
onomic and aesthetic va}ue to society, and they require
vigorous management to inaintain those values for future
generations. Thank you,

Thank you, John, We' ve asked Dr. John Winberry, a
professor of geography at the University of South Caroli-
na, to talk with us about the changes in the cultural con-
text and use of wetlands in South Carogna. How we
have evoked as a society has an impact on how we view
land and wetlands. John Winberry has been working on
cultural geography and coastal geography for a number
of years.
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Over the Last few decades the competing land uses along
this country's seaboard and the resultant destruction of
sand dunes and coastal salt rnarshes have created con-
cern among ecologists and other scientists, They have
identified long-term environmental damage to the coast
and measured the economic loss due to the disappear-
ance of salt marshes. Their concerns have elicited consid-
erable attention and resulted in the Federal Coastal Zone
Management Act in 1972 and the recently passed South
Carolina Beachfront Management Act. For the most
part, however, freshwater wetlands have not received
such attention, although the human impact on and rnod-
ification of them have been extensive, as we have heard
today. At the time of European settlement, wetlands in
this country covered some 215 million acres, but the Fish
and Wildlife Service estimated only about 45 percent of
these, approximatefy 99 million acres, were existent in
the middle 1970s.

The Fish and Wildlife Service in 19S2 estimated that
South Carolina had almost 2,000 square miles of fresh-
water wetlands, representing about 6 percent of the
state's area. This is a rather conservative estimate be-
cause it considers only those wetlands m the coastal plain
and of course does not include saltwater wetlands either.
Almost 90 percent of these freshwater wetLand areas
comprise bottomland hardwood forests on riverine flood
plains and bays and pocosins. I do not have any data on
the amount of wetlands in South Carolina that have been
lost or modified over the years, but the one statistic that
might provide some insight comes from a 1984 govem-
rnent report. It stated that over half the tidal freshwater
wetlands, or marsh areas, in the state were in coastal lrn-
poundments, in other words, had undergone some kind
of modification. These tidal areas constitute only about
10rffi of the freshwater wetlands in the state, but many
wetland areas have been drained and modified by agricul-
turalists, foresters and developers through the years

Wetlands represent the transition between terrestrial and
aquatic systems, and they have a widespread geographic
distribution across South Carolina. We can divide the
freshwater wetlands found in the coastal plain into three
types: tidal freshwater wetlands, bottomland hardwood
forests, and bays and pocosins, Each is characterized by

a specific geographic location, a particular ecology and a
different origin.

Tidal freshwater wetlands, represented in the foreground
of this slide, form along the krwer part of riverine fkxxl
plains. They ex perience daily tidal changes and flooding
and a limited amount of saline intrusion. The Atlantic
coast from Georgia to southern New England has the
most extensive development of freshwater marsh in the
country.

Bottomland hardwood forests are found in the broad
flood plains of rivers throughout the Coastal Plain. Un-
derlaid by easily erodible sedimentary rocks, the Coastal
Plain area has been worn down to base level, and rivers
expend their energy in broad meanders They undercut
adjacent bluff areas and expand the flood plain of the riv-
er. Cutoffs result in abandoned channels and oxbow
lakes, as illustrated in this slide of the Wateree flood plain
near Stateburg in Sumter County. These bottomland fo-
rests have become refuges of many ancient species, in-
cluding the cypress, the alligator, turtle, gar and many
amphibians.

The bays, or pocosins, as they were called by the Indi
ans, technically are any areas typified by mucky, peat-like
soils, hydrophytic plants and trees, and a generalty water-
logged character. In 1700, John Lawson, traveling
across the coastal plain of South Carolina, referred to his
experience in crossing a bay, and I quote: "It was a pro-
digious, wide, and deep swamp, being forced to strip
naked and much ado to save ourselves from drowning in
this fatigue, but with much ado we got through." Lawson
perhaps is not very poetic, but he did give a clear sense
o  what a bay or pocosin was like.

A special kind of bay illustrated here is the Carolina bay,
typified by its circular to oval shape, oriented along a
northwest-southeast axis and typified by a rim of sand, at
least on the southeastern side. Carolina bays are boggy
and characterized by swamp trees such as gums and cy-
press. They occur along the coastal plain in the thou-
sands, varying in size from a few acres to thousands of
acres. Much debate has swirled around the question of
their origin. Some have argued that a catastrophic event



ax h as a fragmenting meteor caused the bays, while oth-
ers have identified normal processes of lake formation
resulting from prevailing and dominant winds. All these
ideas are reviewed in a very Hne book by Dr. Henry Sav-
age entitled The Mysterious Carolina Bays.

My purpose this afternoon is to probe attitudes toward
the swamp, but also to focus more on the history of land
use as it has affected the freshwater wetlands of South
Carolina. About eleven or twelve thousand years ago,
the first human inhabitants, the native North Americans,
arrived in South Carolina. Carrying a simple but effective
hunting technology, they settled along the bluffs over-
looking the rivenne Hood plains. Thousands of years lat-
er the settlement of Charleston in 1670 began the centu-
ry-Iong colonial period, during which tiine freshwater
wetlands played a vital role m South Carolina's econo-
rny, The early 19th century saw an increased incpansion
of agriculture into wetland areas and their clearing for
other purposes. But the end of the century and the intro-
duction of extensive bgging had a inajor impact on bot-
tomland forests. Human modification of the wet-
lands, therefore, has had a long history and
changing land arse is evident still today-

Before turning to the history of land use, ~r, I
would like to spend a little time considering our percep-
tion of and attitude toward wetland areas, swamps in

particular, because I feel they play an important role in
how we use them. John Lawson's description of a Caro-
lina bay represents an attitude held toward bays and
swamps throughout the history of European settlement,
and Dr. John BrickeII in 1737 wrote of pocosins as,
"generally the habitatlori of wikl beasts;... being very low
wetland and so full of cane and underwood that there is
no passing through thein." The swamps have always
been dark and foreboding, filled with creatures
and plants from the reptilian age, and seemingly
resistant to the invasion of man and his civfhla-
tion. It is no wonder that Lee County's famous chrome-
eating Lizard Man has his home in the Scape Ore
Swamp, and even the indivkfuaj who made the footprints
that started that story relied on a basic fear of the swamp
for its effectiveness.

This fearful attitude was reinforced by other factors. Dur-
ing the coioniaI period malaria was a rampant fever that
took many lives each summer. Introduced by black slaves
from Africa who carried the plasmodium that causes the
disease, it was spread by mosquitoes throughout the
Coastal Plain. Not until the end of the 19th century,
however, was the plasmodium identified as the cause of
the disease and the mosquito as its carrier. Throughout
the 18th and 19th centuries the disease was thought to
coine from the bad airs, or "mal aria" � the basis of the
name "inalaria" � or, as one colonial South Carolinian
said, "the corrosive vapors of the stagnant waters [that]
evaporate and mix with the air Itoj become prejudicial to
health and ... cause agues and fevers." As a result, Caro-
lina planters fied their plantation hoines during the sum-
mer inonths to escape the hot, close swamps and their
miasmas. Fear of the swamp was thus compounded by
its perceived role as a source of dread diseases. One in-
teresting point here is that although planters did not real-
ize the disease's association with mosquitoes, their im-
poundments of water and control of daily flooding
apparently increased the inosquito population and ironi-
cally, thus, the frequency of the disease.

Some colonial naturalists, however, took a different view
of these wetland areas. Eighteenth century artist and nat-
uralist Mark Catesby wrote, "The swamps, so filled with
a profusion of fragrant and beautiful plants, gives a most
pleasing entertainment to the senses, therein excelling
other parts of the country, Others also knew and appre-
ciated the swamp for its aura and protection, and Francis
Marion, the fainous Swainp Fox, for instance, used the
bottomland forests of the Santee and Peedee Rivers as
hiding pkaces during the American Revolution.

The turn of the 20th century, however, saw some impor-
tant changes in attitude toward the natural environment,
espedaiy during the presidency of Theodore Roosevelt.
First, attempts at national forest designation and expan-
sion of national parks were part of this new mood. Hut
this concern focused less on ecological issues than on the
need to preserve natural resources, and conservation
programs were Iiinited more to upland forests than sce-
nic areas. The negative and fearful attitudes toward the
s~amps changed slowly



The major factor associated with the history of freshwa-
ter wetlands has been the change in land use. Our story
begins thousands of years ago with the arrival of South
Carolina's first occupants. The Cal Smoak site, an ar-
chaeohgical site overlooking the Briar Creek Branch
Swamp and the flood plain of the Edisto River in Oran-
geburg County, provides an archaeobgical record of hu-
man occupation over ten miflenia. The hunting and gath-
ering tradition known as the Archaic then dominated the
indigenous way of life, and people had to go when and
where resources were available. To maximize access to
such an array of resources, food supply and such, settle-
ment sites were selected near ecotones, the boundaries
between different ecological zones. Not only were eco-
tones typified by a greater variety of resources but adja-
cent ecosysterns offered the diversity needed by the Ar-
chaic peoples. Cal Smoak, for instance, was situated
such that six different environmental zones were within
three miles of its site. The flood plain, offered a variety of
plants and associated fauna including waterfowl, deer,
squirrels and turkey, while the adjoining uplands offered
rabbits, opossums, squirrel, and a variety of different
birds. The native North Americans seemingly fit
into the natural ecosystem, sensitive to its availa-
ble and seasonally changing resource base.

But these peoples also actively modified the wetlands en-
vironment. John Lawson, again in �00, reported, and I
quote, "We found ... some ~e Indians firing the
cane swamps, which drives out the game, then taking
their particular stands, kill great quantities of bear, deer,
turkeys, and what wikf creatures that the parts offered,"

Even after agriculture bec.arne a part of the indigenous
economy about 3,000 years ago, locations along the
bluffs oserlooking bottomland forests remained character-
istic. Ecotone locations facilitated hunting and gathering
but also provided access to rich bottomlands for the
planting of corn and beans and other basic crops. Vifl~-
es frequently were established on bluffs, and the agricul-
tural fiekfs would be laid out in the bottomland areas.
Burning of the swamps perhaps aHowed the preparation
of farming areas as well as successful hunting.

The end of the 17th century saw the beginning of Eng-

lish settlement near present day Charleston. The proprie-
tors of Carolina intended their new colony to make a
profit and encouraged experimentation with various sub-
tropical crops, none of which achieved any commercial
success until almost a half century later. In 1699 the Earl
of Beflemont recommended the development of the for-
est industry in South Carolina, but this focused largely on
interfluvial pine lands rather than the swamps. During
the 18th century, however, a water-powered sawrnifl was
located in a bay or swamp area thirty miles north of
Charleston. CanaLs were dug into the swamp to remove
cypress logs which were used to make roofing shingles
for export. In 1759, references to cypress lumber and
sawrnifls appeared in the South Carolina Gazette, but
still, the major tnnber exploited was pine throughout the
colonial period.

One of the major economic activities that developed ear-
ly in colonial South Carolina was the raising of livestock,
and by the 1680s, barely 10 or 15 years after the estab-
hshrnent of Charleston, visitors reported large herds in
the colony. Livestock raising was very much a frontier oc-
cupation, spreading into the forests of coastal and then
interior South Carohna. The cattle grazed primarily in
the upland forest but also used the swamps for  ood.
Here the frequent burning which the Indians and also the
Europeans foHowed had expanded the cane breaks along
the edges of the swamps, and again, John Brickell in
1737 referred to, "the swamps where hoflow canes, rnyr-
tle trees, and several sorts of vines grow and produce
good pasturage for cattle." ln �12, James Freeman, a
South Carolinian, commented on the importance of
swamps, "there is a sort of short cane growing plentifufly
in the lower moist land which bears a long green leaf in
winter on which the cattle delight much to feed.'

But the real exploitation of the freshwater wet-
lands involved the planting of rice. Rice had been
introduced into Carohna in the late 17th century, but
only in the early 1700s had it become an important corn-
mercial crop. Initially, freshwater swamps were cleared
for rice fiekls, and embankments created reservoirs in the
riverine Hood plains. This began the exploitation of the
bottomhnd forests on a larger scale and brought some
cypress lumber to market, but the cypress bgs for the
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win rovve and burned. By the
1760s a new technology vvas de k ~ ~
the bulk of rice production to the fresh~ter tie I ~k-
es near the coast, those areas t

Canals were cut to
~ marshes, earthen dtkies sssere raised to impound

~m, and rice production tool«ori a specific geographic
distribution along the coast of «south Car if

The key to the tidal system was the rise and fall of water
level in the rivers flowing to the coast. High tide causes
the rivers to rise by backtrig u~ the vvaters and fhodlng
the marshes. Along the iminedtate coast the tidal bore
introduced saltwater, but farther uprtver the waters flood-
ing the bottornlands were fresh, arid here rice planters
laid out their fields. A wcxxkn cuIMert with an outswing-
ing door on both sides of both ends allowed water to en-
ter and leave the fiekls with the tide. At high tide with
the rher gate raised and the field gate lowered, water
from the river rushed through the trunk to flood the
fields, But that water coukf not escape during low tide.
To drain the fiekfs just the obvsarse mould occur: the river
gate ~ be lowered and the Beld gate raised. Thus the
fields were Hooded and dratited by using the energy of
the tides,

composed vegetable rnatter mixed with sedimentary mat-
ter." These alluvial lands had Iong been cultivated, even
back to the indigenous period, but in the 1840s there
were concentrated attempts to drain and impound more
of these wetlands for agriculture. James Hammond
cleared and drained extensive areas of swampland along
the Savannah River and urged other planters to follow
suit. Although some land was not good for cotton, it
could be tumed to corn. In 1880 Harry Hammond in a
study of cotton production in the South, reported consid-
erable swampland in South Carohna being deared be-
tween 1845 and 1860, although primarily for corn. The
rich soils enticed planters, but to be successful, drainage
projects had to be on a large scale.

In 1856 the South Carolina Assembly passed an
act to proinote draining and improving the inland
swamps. This provided that two-thirds of the owners of
~birds of the land of a particular swamp area could
form an association or corporation with a limited power
o  eminent domain and self-assessment to pay for drain-
ing an entire area. This arrangement, however, was not
that widely used. Still, a considerable amount of wetland
apparently was cleared during the first half of the 19th
century.

For almost a century rice plariters made use of this
unique technology as the basis of their great success. In
the early 1850s, 98 percent of South Carolina's rice was
produced on the coast in these tidal areas, and of the
559 rice growers in the nation producing more than
20,000 pounds per annuin, 446, or SO percent, were ln
South Carolina, Tens of thousands of acres of marsh and
swamp in the state were irripor~d and transformed
into rice fields, and the basic geographic patterns are still
evident on topographic maps, as here iIustrated, and in
the landscape,

South Carolina's rice planters, hcNvever, were not the
only agricufturalists aware of the Productive soils of the
wetlands, The state geologist, Michael Tuoiney, wrote in
1848, "The al4vial soils of the state are exceedingly val-
uable..., they are often of great depth, amounting in
many cases to from ten to tuseri% feet in some of the riv-
ers. The whole is composed of b~k +ing ~-

The disruptions of the War Between the States and Re-
construction lasted for many decades after 1860, plung-
ing South Carolina and other Southern states into a deep
povariy. Stiff, the region had important resources in its
vast forests, extensive river systems, and cheap labor. As
the 19th century neared its end, hvo themes dominated
the region's economy. The first was the elusive idea of
Henry Grady's "New South" and its promise of econom-
ic success. Second and related to that idea was the intro-
ductiorl of Northern capital to the regjori to exploit its re-
sources Henry Savage has written of these themes and
argued that the Northern industrialists took advantage of
cheap Labor to buikl a textile industry and of underpriced
lands to control vast forests for profit that benefited the
state and region only slight}y.

By the turn of the 20th century, the rice industry in
South Carolina was on its fast legs. In 1860 the industry
had produced 120 iiuflion pounds of rice, but this pfum-
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meted to only one-half million pounds in 1910. Land
was readily sold to pay taxes and satisfy debts, and north-
ern industrialists came to control many of the okf rice
and cotton plantations along the coast. In 1930 out-of-
state owners controlled about 60 percent of the former
rice plantations in Georgetown County. Many of these
were managed for wikffife and hunting and kept in a qua-
si-natural state, preserving many of the okf irnpound-
ments and trunk systems.

The bottomland forests of the interior, however, had a
different story. By the early 1880s the vast woodlands
of the Great Lakes states had been cut over and exhaust-
ed, and lumbermen looked south. Logging, as already
noted, had a long history in South Carohna, but the scale
had been limited. By the 1S90s, however, timber compa-
nies had purchased hundreds of thousands of acres and
opened large, steam-pcxvered sawmills. Before 1890
South Carolina's lumbermen had not exceeded 200 mil-
lion board feet each year in annual production, but this
had more than quadrupled to 900 rniHion board feet by
1909. Swamp trees, probably, constituted no more than
25% of this, but logging railways, as here illustrated from
the area of Beaufort, were built into swamps to remove
the cypress, the gum, the tupelo and cottonwood trees
that had been cut.

Cypress was the most important tree of the swamp be-
cause of its durabihty, and represented by value about 8
percent of aif logs cut in 1905, The Atlantic White Cedar
was found useful for telephone and telegraph poles and
was also lumbered extensively. Swamp hardwoods were
cut especially for veneer, about one-half of which was
used for furniture-making. High grade hardwoods were
used also for plywood production, while lower grade
hardwcrods were used for crates, for baskets, and other
boxing material. Timber holdings had been acquired at
very low prices and were rapidly ck.ared.

Logging was at its high point during the four decades sur-
rounding 1900, and by World War I many large mills
found their lands exhausted or severely depleted. By
1930 South Carohna's total timber production fell to less
than 400 million board feet. A new ethic began to affect
South CaroAna forestry: the need to conserve and en-

hence production, For the most part, this attitude was re-
lated to the expansion of pines, and even cutaver bot-
tomlands were planted with valuable and multiple use
southern yellow pine. The skxv growing cypress and
swamp hardwoods gradually reclaimed many bottomland
areas, but the pattern of forest clearing and modification
of the swamp had been well established.

In the 1930s plans were made to exploit another South
Carolina resource, Aowing water, for power production.
The rivers had been used for transportatkrr since the co-
lonial period, and as early as the 1790s improvements
were made with the construction of canals. The first of
these canals was built to connect the docks of Charleston
along the Cooper River with the Santee River system
that drained much of the state's interior. The 22-mile
keg Santee Canal was dug through the riverine flood
plain and was one o  the first modifications of bottorn-
land areas related to river use. The earliest production of
hydroelectricity in South Carolina came from dams built
on streams in the Piedmont in the latter part of the 19th
century, but plans to develop a reservoir and power gen-
eration plant along the Santee and Cooper Rivers, where
a 35-foot drop in relief could be used, took  orm in the
krte !930s. By 1943 dams on the Santee and Cooper
Rivers created iwo reservoirs that Aooded more than
150,000 acres of forested bottorniands � Lake Moultrie
and Lake Marion.

The dace building craze took off with a vengeance
after the Santee~per complex began produc-
ing electricity, and plans were made to dam virtu-
ally every potential river in South Carolina. A six
mile long dam was proposed at Buckingham Landing,
just below the confluence of the Congaree and Wateree
Rivers which would create a 1S6,000 acre reservoir that
would Aood the bottomland forest to Camden and Co-
lumbia. This project, of course, never materialized, but
other problems began to develop in relation to the San-
teeCooper complex.

Charleston Harbor began to experience an increased silt-
ing that a fected harbor navigabon. Geologists concluded
the basic cause of this was the reckrection of Aow o 
much of the Santee River into the Cooper River into
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Charleston Harbor, To resolve this problem, the Corps
of Engineers built a rediversion canal around the city of
St, Stephen in Berkeley County to carry water out of
Lake Mouitrte and put it back into the Santee system.
This new canal was cut through the flood plain and will
return the ecosystem in the lower Santee to freshwater
habitat and make many changes in the flooding regime
and biotic complex.

This paper has r~ the changing patterns of land use
that have affected South Carolina's freshwater wetlands,
focusing on the indigenous period, rice planters, and the
clearance of swamps for agnculture, lumbering, and hy-
droelectric development. But the resources of the bottom-
fands are still recognized, and continued trends of exploi-
tation are wefi in place. In South Carolina, Carolina bays
have been drained extensively for agricultural purposes.
This practice has been going on at least since the 1890s,
but the 1985 Food Security Act, passed by the federal
gnvernnMnt, and its restriction on wetland clearance may
limit this. In fact, the Soil Conservation Service people
said that there have been no wetlands cleared in South
Carolina since 1985, so we'U have to see what the "pact
of this will be in the long term. South Carolina's freshwa-
ter wetlands, therefore, have had a iong history of land use
and modification and face even greater threats today.
Knowing what has happened to them in the past provides
us an important perspective, but at the same time it does
not free us from the need to evaluate and plan carefuUy for
their future, Thank you.

~e. fvfargaret DevtCeors

Thank you, John. In the foUowing panel discussion, we
wt" present to you a hypothetical case study of a possible
development activity here in South Carolina, and we' re
going to ask the folks on, the panel to work with that case.

Erst, I want to introduce you to Trish Jerman, who will be
he moderator of the panel. Trish is the area representa-

"ve for the Carolinas for EBASCO Envirosphere, which is
" ~onmentaf consulting company. Under Governor

Rriey's administration, she was the head of the Governor' s
Office of Natural Resources, and while there she estab-
Ushed and chaired a state task force to coordinate data ac-

qufsition and pohcy development on wetlands. She is also
a member of the board of the South Carolina Wildlife Fed-
eration.

The panefists include Jimmy Chandler, who is director of
the South Carolina Environmental Law Project. A native
of the Georgetown area and a lawyer, he's recently moved
back to Pawley's Island and has been involved in recent liti-
gation at Willbrook and at Debordieu developments on the
coast. For a long time, Jimmy has made a lively but per-
haps lean living as an environmental attorney.

The next panelist is Vivfan Newman, who is in her third
year as chairperson of the National Coastal Committee of
the National Sierra Club. Although she currently lives in
Maryland, she has roots in South Carolina. Her father was
from Allendale and is a Citadel graduate She's also the
chairman of the Maryland Wetlands Committee and has
served on a task force for non-tidal wetlands.

Duncan Newkirk founded Newkirk Environmental Consul-
tants in Charleston in 1984. He's from Jacksonville, Rori-
da and is a graduate of the Vniversity of Georgia. Before
Duncan entered the private sector he was the deputy di-
rector and permit administrator of the South Carolina
Coastal Council,

Lenoir Sturkie is a member of the South Carolina House
of Representatives from District 88, and he was the chair-
person for the Environmental Affairs Subcornrnittee of the
House Agriculture and Natural Resources Committee.
He's an attorney from Lexington County, which is West
Columbia, and has been a Republican member of the
House since 1984.

Last but by no means bast, is Kurt Wassen, president of
Westvaco Development Corporation. Kurt, who lives in
Sumrnerville, serves on the Executive Committee of the
Charleston Trident Development Board and is a rnernber
of the Industrial Development Research Council. He's a
former chairman of the Dorchester Planning Board and
is active in many civic and professional associations. And
with that, I will turn it over to Trish Jerman.
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We' ve been talking in generalities this rnoming, and we
thought it would be good to wrap up by focusing more
on a specific hypothetical case study. The parcel contains
220 acres of high land, 100 acres of wetland. Within
that 100 acres of wetland there are approximately 40
acres of freshwater marsh adjacent to the creek, 30 acres
of scattered, isolated red maple and sweetgurn wetlands,
and 30 acres of fboc} plain, bottomland hardwood. The
hypothetical project consists of a hundred acres of half-
acre lot, single family houses, another hundred acres of
quarter-acre lot patio homes, 20 acres of condorniniurns,
20 acres of an equestrian complex, and 5 acres of a ten-
nis complex. Now we' re going to ask for reactions from
various members of our panel to this proposal, pro and
con, We will begin with Vivian Newman, who's going to
talk in fairly general terms about the Sierra Club's posi-
tion on wetlands from the national focus.

Ms. Vivfan Neaeman
We at the Sierra Club would like to think that we' re pre-
cursors to the National Wetlands Policy Forum because
we started this agonizing process of developing a nation-
al policy on wetlands several years ago. Developing a
policy was not as easy as you might think, even though
Sierra Club members agree with one another on many
things. Throughout the process, we discovered that peo-
ple in different parts of the country wanted more and
more stern wording. I want to read a little bit from the
text just to give you an idea of where we' re coming from.

We are advocating a consistent public policy to preserve
and restore the hydrologic, biologic, and aesthetic values
of wetlands as public assets. We place the highest priori-
ty on the protection of existing natural wetlands. Because
our goal is to reverse, not merely slow, the trend of wet-
lands destruction and degradation, we also support resto-
ration of degraded wetlands. Wetlands protection should
be promoted further through increased public under-
standing and enjoyment of wetland values through com-
patible uses, ln order to increase the quantity, diversity,
and quahty of the nation's wetlands, we believe that pub-
lic incentives to wetlands degradation shoukl be removed,
and we list aff the possibilities such as tax benefits for de-
velopment, of conversion, and so forth. We also believe
that public incentives for wetLsnd protection should be

extended to include tax benefits, transfer of *vefopment
rights, and all the possible variations of those things. Pub-
lic and private agencies or trusts shoukf acquire wetlands
for preservation management, research, and education.
We support the establishment and strengthening of feder-
al, state, and local programs for planning management
and regulation of human activities that affect wetlands.
These programs must be adequately funded and staffed
to provide ongoing inventory research, s~ce, en-
forcement, and education. All proposais for development
activities in wetlands should be considered to be environ-
mentally significant and therefore must be subject to an
environmental assessment or environmental impact state-
rnent and public review. Public and private use of wet-
lands must not involve obliteration or significant altera-
tion that would degrade their natural functions Filling,
excavating, grading, and other direct and indirect disrup-
tions should be prohibited. Advanced identification o 
critical wetlands should be utilized to avert damage to
these areas. We have a pretty absolutist idea about what
should be done about wetlands. Those are our premises.

Ms. Trfsh Jerrnan
Let's turn now to Kurt Wassen, who has a somewhat dif-
ferent approach to how to handle wetlands. Kurt, please
illustrate, on this diagram what you would do with this
particular parcel of property if someone handed it to

Mr. Kurt Wassen
ln approaching a tract like this from a development
standlxxnt, first we would try in our design to
avoid as much of the higher productivity wet-
lands, characterized by areas of marsh and creek-
bed with adjacent bottomland hardwoods around
it. So avoidance of higher quality wetland is the first
thing we try to do. Next, as you design the layout of this
subdivision, which woukf involve two hundred acres of
single family lots with some auxiliary facilities like condo-
miniums and an equestrian complex and a tennis com-
plex, you' ll find that in order to utilize this tract economi-
cally, because of the scattered nature of the isolated
wetlands, you' ll have to invade many of these wetlands.
Now, you have two alternatives. You can work around the
wetlands completely, These wetlands vary in size from a



220 acres high land
100 acres wet land:

~ ACREAGE:
A. 40 acres of fresh marsh adjacent to

creek, wet year-round
B. 30 acres of isolated red maple &

sweet gum, wet   60 days/year
C. 30 acres of floodplai, bottomland

hardwood, wet < 30 days/year

100 acres � 1/2 acre lots, single family
100 acres � 1/4 acre lots, patio homes
20 acres � condominium complex

5 acres � tennis complex
FK acres
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half acre up to five acres. Actually, there are 26 isolated
wetland parcels that make up only 15 acres, so they aver-
age less than an acre in size. Because of their scattered na-
ture, you'R probably find it very difficult to locate houses
around there without invading some of these wetlands.

Now, i  you invade more than 10 acres of these wetlands
� as I say, there are 15 acres of these isolated wetlands
that are one acre or less in size � it's immediately going to
put you under the Corps of Engineers 404 regulations.
But remember that these very smail isolated wetlands pro-
vide very little wildlife habitat. They' re too srnal! to be very
significant for erosion control; and they provide virtually
no recharge to the aquifers, because if they did, they
wouldn't be isolated wetlands in this area. Most of your
isolated wetlands result because the substrata are impervi-
ous clays and keep the water on the surface.

To utilize this property, you wiR need several road cross-
ings, Probably you will have to bridge this wetland in one
place, probably in this area. Over here, in order to get to
this tract on the right, you' re going to have to cross the
stream once or possibly twice depending on how you de-
sign your layout. You could cross these various areas in
two or three places with no more than probably two acres
of fiR. You could either put a box culvert across it or pipe,
with earth fill around it, and that fill could be done under
the exemption, National Permit No.14, which provides
for minor road crossings,

In carrying out this development, one of the things that is
caRed for in the development is 20 acres of an equestrian
complex, Bottomland hardwoods and a creekbed can very
easily be incorporated into the design of that. Horses
need places to graze. They also need places to get their
feet wet. So at least part of that flood plain could very easi-
ly be used for the equestrian compk.x.

Naw, there are three isolated wetlands that are from three
'to five acres. Several things could be done wi'ih those. As I
mentionsxl, a number of these isolated wetlands are prob-
ably going to have to be fiRed in order to lay out a subdivi-
sian economically, To mitigate and make up for those fills,
you could enlarge one of these five acre wetlands by exca-
vating outside the wetlands and even excavate some of the

wetlands, although the agencies are becoming more and
more reluctant to let you excavate even within a wethnd.
You could create literal shelves around those which would
be areas for emergent wetlands species to grow. And then
you can also buffer these areas. Unless you place some
buffer around these wetlands, your development is
going to have an adverse effect on the wetland are-
as sooner or later. If you develop right up to each one
of these isolated wetlands, in time, because of the charac-
ter of development where you put in drainage ditches,
your water table is going to drop. You have to put in drain-
age systems in order to develop a subdivision, and you
have to put in reeds which create drainage. Some of those
areas are going to be adversely impacted and will probably
lose their wetland character in time. So that's one reason
why we would not be hesitant to fiII some of those and rniti-
gate in other areas. Let's say you RR 10 or 15 acres of wet-
lands. Combine that and group them together and come
up with larger wetland systems adjacent to it to mitigate
the loss of the 10 or 15 acres that you filled.

I think now might be a good time, irish, to show my
slides. Previous slides showed some beautiful examples of
freshwater wetlands, and I don't know of any seif-
res pecting developer who would advocate invading virtual-
ly anything that you saw in those sbdes. But I want to show
you some shdes of freshwater wetlands that were not
shown in any of those earlier presentations.

These are Jurisdictional freshwater wetlands. Nine,
ten months out of the year, you will not get your
feet muddy or wet in these wethsnds. Al freshwater
wetksnds are not like the ones that John Dean showed m
the sffdes. These wetlands, the kind that I just showed you,
are the ones that are giving developers the hardest time.
Unless we have some accomnmdatton for these wetlands,
because they are so scattered, economic development in
the coastal plain is going to be severely impacted.

Ms Trish Jerrn enThank you. Duncan, how might you do things differently
if this were your parcel to play with?

hfr. Duncan Nesekirk
Hy one-man company specializes in helping people start
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deva!opments very s!mt!ar to this hypothegcal one, First,
in the ideal situation, we woukl demand that the properly
not be purchased under any kind of conditions until all the
wet!and boundtir!es have been established, until the boun-
daries have been either signed off by letter or until the plats
have been ~ and platted with points and signed by
the Corps and the Coastal CounciL That's one of our
strongest stipulations. We would do our best to get the po-
tential ~rchaser~!oper to layout a land plan on the
property before he purchased the property to see if it was
economically feasible to deve!op the property without any
major a! teratfons in wetlands. We' ve !earned from hard ex-
perience that If you want to do a development on the coast
these days, you'd better do it this way or you' re going to
get bogged down. In faci, you'I probab!y !ose your shirt.

We would propose pretty much what Kurt said. We' d
avokl all the wetlands. You'd probably need a crossing
over each one of these linear wetland systems. We would
stay out of any wet!and an acre or more. We wou!d like to
be able to fill some of the threeguarters to a half acre iso-
lated wet!ands, and we would propose a permit. We wou!d
certainly be in Nationwide 26, !ess than 10 acres. We are
presum!ng we' re in the Coastal Zone, so we need Coastal
Council certification. We'd propose a mitigation for that
by either creating or putting buffers a!ong the bottomland
or the tidal wetland systeins. It is common to dig out these
wet!ands because you can do that under the 404 program
as Iong as you don't fill, but we no longer recommend that.
We don't recommend that the developer try to put lake
systeins in the wet!ands. If you have the wet!ands exactly
like they are, you use thein as open space in the deve!op-
rnent as parks. I' ve been through a coup!e of deve!op-
rnents where we' ve sold !ots and we' ve had no problems
selling wet!ands as part of a !ot as !ong as you clearly deed-
restrict the wetland as part of that lot. The buyers under-
stand that they can't a!ter the wetland.

Wetlands have become a tremendous consideration in de-
ve!opment, My business has boomed because most banks
on the coast of South Carohna wi!I not Iet a developer
c!ose on a piece of property unti! he has a complete wet-
!ands survey signed and approved by the Corps of Engi-
neers. The bank will not give you a construction
loan for a commercial or development project until

it knows that the project can go forward without a
wetland problem. We' ve had two or three cases where
the lawyers called us at the last ininute. We' ve stopped or
held up a closing for as much as two years because there
was suspicion of a wetland problem The bank may refuse
to close on a project until the wetland issue is resolved, or
until a decision is made to develop around it or to get a
permit to fi!! it.

How !et me tell you what happens when you have to
bridge one of these linear wetland systems. You' re proba-
b!y looking at the difference in development costs between
a couple of hundred thousand do!!ars for a causeway, and
about a mi!!ion or a million and a half dollars for a bridge.
That's a tremendous development consideration. If the de-
ve!oper doesn't want to build a bridge, he's almost forced
into a perrnittirig process. That permitting process takes
his time and money, takes the agency's time and money,
may take Jimmy Chandler's time and money if he has to
get involved in some kind of litigation or appeal for his cli-
ents. And that's the kind of thing that shou!d not happen.
A tax Incentive Is a good idea for non-use of wet-
lands. That gives the deve!oper some incentive to stay
out of these permitting situations, to bridge some of these
areas, to try to fi!! or dig up less of these wetlands.

My pet peeve in this wetland business, is that we need
some kind of Land Bank situation for mitigation on wet-
lands. When we develop around this half-acre wetland
right here, we probably lose much of its value as a wildlife
habitat because I feel not only that the wetland is impor-
tant but the ecotone system and high ground around it is
important as habitat, Even if we put a 75-foot buHer
around it, you' ve sti!! got a housing project around it. It
can't possibly be that important as it was as a raw piece of
land for a wildlife habitat. I think we might use some of
these small wetland areas in developments.

Ms. airish Jerrnan

Thank you, Duncan. We' re going to give Jimmy the op-
portunify now to tell us how he would respond if this
were real instead of hypothetical.

fvfr. Jimmy Chandler
The proposal as original!y presented to us, as you see up



here, was that there would be 220 acres of high ground
and 245 acres of deve!opment. I was prepared to hear a
proposa! today to fill 25 acres. I haven't heard such a
proposal from either Kurt or Duncan. Their idea of using
some of the flood plain for an equestrian center I think
we wou!d support, Uses can be made of these wetland
areas when they' re only wet for thirty, sixty days out of
the year. The wetlands can be used the rest of the year
without filling them, without a!tering thein and losing the
wet!and function.

hfs. Trtsh Jermen
When Kurt and Duncan talked about what they were go-
ing to do, they cited !aw that wou!d presumably enable
them to do what they wanted. But Jimmy, you talked in
terms of not aHowing developers to make alterations in
wetlands un!ess there was a clear pubHc benefit rather
than an economic benefit to a private interest, What am I
missing here that inakes Kurt and Duncan think they can
make alterations and you, Jimmy, think they can't make
alterations?

My approach to wetland permitting is from a public poli-
cy management perspective. What is the loss to the pub-
lic of the alteration of these wetlands? What functions
are we going to lose? Are we going to lose flood capaci-
ty? Are we going to lose wildlife habitat'? Are we going
to lose aquifer recharge? Are we going to lose filtration?
What «iifl we lose if we allow these wetlands to be al-
tered? Then we need to look at what we will gain. What
does the pubhc stand to gain from this? The Supreme
Court said in the recent Wlflbrook decision that tf
yoss're looking at only economic gain for the de-
veloper and ottuars who are working with the de-
veleper, then that's not a good enough reason to
constitute overriding public interest, and there-
fore to allow alteration of these areas. Frankly we
were surprised and pleased at how strong!y the Supreme
Court ruled. Now we need to ask regarding a project if
the evidence is clear and convincing that an a!teration of
the wet!and is going to result in net public benefits, and
how c!ear is it that we are going to get these public bene-
fits'? Are we actual!y going to replace aH of the wetland
functions by mitigation?

One of the biggest problems with mitigation is that it is
handled on a case by case basis without strong guidelines
as to our overa!I goal. If mitigation is going to be fac-
tored in, we need guidelines so that we know where
we' re going. If you read the Coastal Management pro-
gram, if you look at the Coasta! Zone Act in South Car-
olina, you will not find the word "mitigation" in there.
It's not part of the regulations. It's not part of the Coast-
al Management program policies, yet mitigation is dis-
cussed on an awful lot of permits. We need some guide-
lines to begin deve!oping clear policies.

hfr. Jimmy Chandler

You can always find something in the law to support a
position one way or another. Until August 8th, we didn' t
know that private economic benefit coukl never consti-
tute an overriding public interest in South Carolina, at
least in the coastal zone. Now we have some evolving
laws and until we get dearer laws, people will pick out
the parts of the law that they like the best,

hfs. Trfsh Jermen
AH right, let's play with the !aw a little bit. Let's say that
tidal creek up there at the top of the picture is not tidal
but rather is a freshwater creek and this is an inland
tract. How does that change what the deve!opers want
to do with it>

Mr. Kurt Waseca
If it were a freshwater creek, not tidal, the Coastal Coun-
cil is out of the permitting process, out of the certifica-
tion. I'm assuining when you say that it's not tidal that it
is out of the eight c~a! counties. We have a double
standard in this state because the Coastal Council does
not recognize the National Permit 26 of the 404 process
that the Corps o  Engineers does. Any fiH at aH needs
certification by the Coastal Council. Under Perinit 26 of
the 404, you can f!H up to one acre wiithout any permit,
and you can fill up to ten acres with notification to the
Corps. If the Corps does not object, you couk! presuma-
b!y fiH up to ten acres So, if you design this project with-
out exceeding ten acres of fiH, you would not have to ap-
p!y for a permit under 404, and you woukln't have to
deal with the Coastal Council. Therefore, your permitting
process would be significantly shortened. Today in the



coastal counties, you have to deal with the Coastaj Coun-
cil, and then you have to apply to the Corps of Engineers
for your permit, snd of course that brings in other agen-
cies, too, like the U.S. Rsh and Wildlife Service, the ar-
chaeologists and the S.C. Department of Health and En-
vironmental Control  SCDHEC!.

hfs. Trfsfs Jerman

Are you telling us that you would fill up to ten acres if
you had this as an inland dact?

Nfr. Kurt Wassen
You woukln't necessarily Il it, but aff l'm saying is that
the process for an inland tract is much jess complicated.

as you would like it to be � the ideal � rather than as >t
is now.

jtfr. Kurt Wassen

There are several things we would like to see done. One is
the removal of the Coastal Council from jurisdiction over
isolated freshwater wetlands outside the critical zone. This

would eliminate duplication and the need for certification
so that the developer would be working only with the
Corps of Engineers, Now, there's no lead agency that you
deal with, You have to deal with all of them. The permit-
ting process is ungodly long, believe me. We' ve spent over
two years trying to get a project approved, and that is a
long time to have your money tied up.

hfs. Trish Jerman
Duncan, would you do anything different'?

Nfr. Duncan Wewfdrk
ln this hypothetical land plan, there is an unusual amount
of isolated wetland that would be ~y hard to plan
around, That hypothetical piece of property would be
awfully hard for anybody to develop without filling some
wetlands, because they' re just scattered afj over the piece
of property.

ftfs. Trfsh Jerrnan

What would be the environmental reaction if this project
were done outside of the coastal zone and you didn' t
have the Coastal Zone Management Act to fall back on
as legal recourse? Jimmy?

hfr. Jimmy Chandler
Well, it would be a lot more difficult, obviously. The
Coastal Zone Management program is the source of all
the policies that require an overriding public interest�
jack of feasible alternatives � before wetland alterations
can be approved. Outside the coastal zone, in the
404 proffrarn, tf you' re deaftnff with less than one
acre, you don't even have to notify anybody; you
can just go in and fill.

Ms. Trisls Jerman

Let's talk about, very quickly, changes that you guys
think would be important to make wetlands management

Second, we need a classification system for fresh-
water wetlands. lf you can come up with a classifica-
tion system that would classify wetlands as low, medium,
and high value, then you can develop a positive mitiga-
tion policy, and develop guidelines that woukl allow you
to work with the low quality wetlands.

hfr. Duncan Neaekirk

We desperately need to simplify our permitting
process. We need a more uniform system so that we
get an answer, "yes" or "no," more quickly from the en-
vironmental review agencies. And we need a well-defined
appeal system that works on both sides.

fifr. Jimmy Chandler
One of the things that the Sierra Club and a jot of other
groups are going to be working on over the next couple
of years is the enactment of a comprehensive freshwater
wetlands protection act. Thirty eight of the 46
counties tn South Carolina don't have any kind of
state wetlands protection system.

A hundred years ago we thought that wetlands were
wastelands, places that ought to be filled and drained.
Perhaps 40 or 50 years from now, after we fijj many of
these "kxv quality" wetlands, isolated areas that are only
wet for a little time of the year, we will discover that
we' ve created another serious problem. We' ve got to
move very carefully and not assume that some areas are
jow quality. Now, while saying that, I also understand the



realities, the limitations of environmental groups keeping
in touch with development proposals. The priority must
be to preserve the wetlands that everybody agrees are
"high quality" wetlands; and we need to direct the major
efforts towards clearly identifying and strongly protecting
the areas that everyone acknowledges are valuable. The
burden should be on the developer or on the in-
dustry to establish that an area it wants to alter
is of low value. There shouldn't be any assump-
tion that tt's of hwv value. We know that the permit-
ting process often takes a long time. But if you analyze
what happens during a one or twoyear permit decision
process, you often flnd that a developer will submit a
plan that an agency has to say "no" to. My experience is
that the regulating community wiII work very hard with
developers to try to get the developers to modify their
plans to come up with something that the regulators can
say "yes" to. And these modifications take time, If a plan
is turned down, it has to go back to the engineers, to the
planners and the designers, and then there are constant
negotiations and trade-offs. Often plans are submitted
that simply can't be approved. But once developers un-
derstand better what can be approved they will do better
planning so we can reach decisions on a more timely ba-
sis,

hfs. Trfsh Jermnn
These have all been interesting suggestions, some of
which can't be enacted without conflicting with others,
These conflicts put the burden of action on the General
Assembly or on Congress. I'm going to turn now to
Representative Sturkie and get his feel for how the Gen-
eral Assembly is going to react to these proposals. There
have been several proposals for wetlands legislation in-
troduced, and obviously various groups of actors have
very different ideas about how this legislation should
look Representative Sturkie, can you give us a feel for
what's likely to happen in the next year or two?

The Honorobfc Lenoir Sturkfe
That's a very interesting question. It is rumored to be
true that we will have at feast four or five different wet-
lands bills being introduced in the General Assembly this
year. Now I know of one bill that has been drafted, and
I'm still trying to see where the others may be coming

from. There is growing interest in the General Assembly
to do something about the question of protection of wet-
lands and how far that protection shoukl go. I spoke with
John McMillan, who is working with the Governor's Of-
fice in developing a wetlands policy. And of oourse the
Governor is advocating the development of a statewide
wetlands policy. In my conversations with the Governor,
he has indicated to me that basically he wants to define
what our wetlands are, and then to protect those wet-
lands that we think shoukf be protected. But the problem
is to balance the interests.

The General Assembly does have an extreme interest in
establishing a statewide policy for wetlands protection.
However, trying to get a medium ground between two
different interests, to balance the developers' perspective
and the environmental perspective, you have to hit the
medium ground, to reach compromise to get a bill
through the legislature. I hope we move quickly on deal-
ing with this issue.

One of the problems that we may have with this
particular bill, is the group that protects the farm-
ers' interest. ln South Carolina, the farmers have
one of the biggest groups. They have a fear of
someone telling them what to do with theh hand,
with their wetlands or with streams going through

their pro perty.

I'm sure that we wiII be having public hearings on the
wetlands issue. I'm sure many of you will be attending
those public hearings, because I, along with many others,
are novices at many of the issues that are involved in
wetlands. It will be a learning process for us to determine
what is the best policy for the state to follow, who should
have jurisdiction, and what should be the permitting poli-
cies.

We'm got some people on the committees and in the
House who agree that the saving of our wetlands is a very
important issue. They want to do something about this
particular great natural resource that we have in South
Carolina. We want to try to protect it and at the same
time, if we can, balance the economic growth and the de
velopment that South Carolina is currently experiencing
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fsfs. Trtsh Jerman
Thanks. Now we want to open the floor to the audience
to ask questions. In addition to the folks sitting up here to
answer questions, most of the people who have been on
prior panels today are still here. In addition, sitting in
front are some state agency and federal agency people.
We have Sally Knowjes from DHEC, Danny Johnson
from Water Resources, Don HN from the Corps, and
Roger Banks from Fish and WikHife, There are also some
Wikgife and Marine Resources and Coastal Council rep-
resentatives scattered around the room. So, if you have
any questions that require a regulatory or a technical fo-
cus that those people sitting up here can't answer, we'H
nab someone from the aucHence to answer. Yes, in the
very back...?

A Spectator

I have a question for Mr. Wassen from Westvaco. I' ve got
to applaud your courage for coming here today [Iaugh-
terj. Even though Westvaco has an outstanding reputa-
tion as being an environmentally sensitive organization,
you have committed the dual sins of being both a devel-
oper and a forester. But l'd like to ask you from a public
relations standpoint, how weH deserved, do you think,
the reputation of developers is? There seems to be a very
negative feeling here against developers.

Mr. Kurt Wassen

Like in any other activity or profession, there are akvays
some who don't perform at a high level, who don't rnain-
tain the standards. I appreciate your comment. We do try
to do a good job and be sensitive to the environment.
Most devefopers try to be sensitive today, but re-
snernber, bastcaffy they are responding to forces
in the marketplace. They buikf what people want.
Now, obviously they miscalculate and a project goes
down the tubes, but basically what we do is market-
driven. We don't develop property for the sake of our-
selves. We develop it because there's a demand for it,
and we' re in a fastgrowing area, so there's still plenty of
demand. If we don't develop it, somebody else will.

A Spectator
l have a question for Representative Sturkie. I was won-
dering how the Representatives feel about the monitor-

ing program. With the laws we have now, a developer
can get a permit, and the agencies say, "WeH, you can
have a permit if you mitigate here and if you don't touch
this area." But we see very little monitoring by the agen-
cies, verifying that the developers have done what was
promised, Do you have a feehng for that?

The Honorable Leaoir Sturkie

Probably most of the General Assembly is like me-
they probably don't understand what you' re talking
about. I'm not meaning that as a slam against the Gener-
al Assembly; it's just that the General Assembly has dele-
gated the monitoring to someone else. It is very difficult
for us to watchdog the monitoring unless a problem is
brought to the attention of a particular cornrnittee or in-
dividual. Possibly the General Assembly should examine
whether the monitoring is being done; then the Assem-
bly could change the legislation that allows that monitor-
ing, or revise it, or change the oversight procedures.

hfs. Trfsh Jermau
Any other questions?

hfs. Sally Kaosufes  S.C. Dept. of Health ajsd
Knufroa aselrtal Control J

One of the recommendations of the Committee of the
Future that met at Hilton Head was to create an urnbrel-
la natural resources agency. Does the panel see an um-
breHa agency reaHy happening in the future? And wotdd
such an agency decrease the permitting problems you' ve
been talking about?

%fr. Jfmmy Chandler
I doubt that you can get any one board or group of peo-
ple in this state that has the time or inclination to be-
corne knowledgeable enough to make informed deci-
sions on aH of the variety of environmental issues that
come up in the permitting process, If you' re going to
turn aII environmental problems over to a group of five
or seven people, these people are going to be swamped.
They would not be able to pay enough attention to the
individual projects to give them the attention that the
projects need.
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ltfr. Trtsh Jernsan
Arty other comments from the panel?

7he Honorah1e &noir Sturkie
The General Assembly's posture towards settfng up big
committees and commissions is very negative, so I don' t
know how possible or feasible the creation of one tre-
rnendous agency would be.

hfe. Trish demean
Yesterday at the Natural Resources Forum, Freddie Vang
the director of the Water Resources Commission, said
that if you reduce the number of agencies deahng with is-
sues, you Itmft the democratic process. If you have 6ve
or six boards with six or seven board members on each,
there are that tnany more points at which the public has
a chance to have a say as well as that many more public
hearings.

One of the reasons always cited for merging agencies is to
get permits out faster, and many of you know that Georgia
has a merged natural resources agency, unlike South Car-
olina, This theory was put to the test not Iong ago when
Fort Howard Paper Company was trying to decide wheth-
er to locate a paper mill in Georgia or South Carolina and
applied to both states for permits. South Carolina actually
returned its permit dedsion in fewer days than did Geor-
gia. So, I'm not sure if that argument hokfs water.

hfr. Gene Ott, Editor of Environmental
Prospectus
Does anyone have any ideas for programs to control the
loss of wetlands other than programs regarding permit-
ting? And is concentrating on permiNng the proper way
to protect ore0ards?

Wr. Duncan Neeekirk
A tax incentive in this state for preservation of wetlands
is an awfully good idea. If you want to give a developer
or someone who owns the land an incentive to preserve
wetlands, a tax incentive is a good way to do it.

hfr. dinsnsy Chandler
Many of the permitting problems come from the  act
that we' ve got unclear guidelines. There's not enough

predictability about whetfwr a particular projecl wiII be
approved. I' ve seen applications to alter wetlands about
which agency staHs will say, "There's no chance that this
application will be approved." Then about six months lat-
er the agency calls us up and says "Sierra Club, better
get geared up because it looks like this one's going to be
approved;" then we have to jump in. There are other ap-
plications that you would think would be approved very
easily that get denied. If we had a dear set of guidelines
so that a developer or an environmental group could
look at a particular proposal, and undersbsnd whether or
not it's going to be approved, then you'd cut down on
confhct and arguing about what the rules are,

When Willbrook and Debordieu developments got per-
mits for canals, I got a call from a developer who's a
friend of mine. He called up and said, "You think I coukf
get a permit to dredge a canal through a mud flat?" And
I said, "Well, I don't know, you might have a big problem
with it." About a month later the Willbrook decision
comes out, and he finch out, no, he's not going to be
able to get one, He caHs me back and he says, "Thank
you." He said, "At least now I know that I can't do it. I
can go to sleep knowing that I haven't given up profits
that I could have made on the waterfront lots." ILaugh-
ter,! lf one person is going to make a ton of money be-
cause he is going to dredge and get waterfront lots, then
anybody else is going to be a fool not to.

itfs. 'Asian itfeaernan
We would strongly support this kind of tax rebate, or tax
deduction, or whatever you want to devise it for. Ontario
has just passed a law that is giving a hundred percent
property tax rebate to wetlands owners. All of these in-
centives should be explored. There has to be a carrot as
well as a stick, and the carrot should be of some size.

A Spectator
MaytM the gentleman from the Army Corps of Engineers
and some of the panehsts can cianfy something for me. I
reed about the channelization and ditching by the Army
Corps of Engineers, the diking, the pumping of soil. A Iot
of marshes and wetlands have been lost this way. Yet the
Corps is responsible for the permittmg. It's like the fox in
the henhouse.



hfs. Vfoizrrz JVezaman
I'd like to mention the sacred principle of consistency
with regard to the coastal zone. We' ve certainly made a
point in our policy that public development has to be
subject to the same rules as private development.

Ueutenont Colortef Stereort Borahoft, U.S
Army Corpe of Engineers, Charleston District

My public affairs ofhcer doesn't like me to say this, but I
think it's true: the Corps of Engfiseers was dragged
into the regulating business kicldng and ecreazn-
ing. We are not the Corps of Regulators, and quite
frankly, we wouki not kke to be in this business. But I
learned a long time ago how to salute, and I vsss tokf to
enforce the reguLsttons. We have the fascinating chal-
lenge of taking rules made by the EPA and then enforc-
ing those, and as a number of folks have pointecl out,
those rules are not always dear.

As far as the fox guarding the henhouse, the Corps of
Engineers does not issue to itself a permit per se. I do
not sign a permit as the Commander of the Charleston
District to go do a certain activity. I need to get the coin-
ments of the ~ resource agencies such as the U.S
Rsh and Wikjlife, and EPA,

It is important that we look at abidance. It's hard to cap-
ture the statistic of avoidance. When some people come
into our office with their initial application, we are often
the first agency folks that they have come in contact with
about their project. In many cases there are wetlands on
the property that they want to develop. We talk to them
and we ask questions. And it dawns on them that it may
be simpler in the bng run for them to accomplish their
end by rearranging the project, and eventually they never
touch a wetland. Nobody is ever capturing that sta-
tfs6c of avoidance, but l assure you that happens.
The planners in the Corps of Engineers go through the
same process. Planners must first demonstrate that they
have taken every possible step to avoid wetlands.

Ãe. Hrzrgarer Davidson
Thank you Colonel Bomhoft. We have heard today that
there is a variety of wetlands and a variety of folks con-

cerned with activities in, on, or around these wetland ar-
eas. It's a compkut subject.

We' re going to have and we need to have development.
We need forestry. We need agriculture. We also need to
protect our wetlands and protect, more importantiy,
their functions and their integrity, though not necessarily
their acreage,

I'm not going to say anything about what kind of pro-
cess we shoukf have, but it is evident that we do need
some clarity in whatever process it is that we do have.

The matter of a policy is dependent on two very different
sorts of folks, dependent on, as represented by this audi-
ence, all the diverse interests in wetlands: the developers,
the environrnentaiists, the consultants, the regulators, the
managers and the scientists; and second, dependent on
the public. the reguiar folks. All these people need to be
involved in the development and the articulation of a pol-
icy because legislators like Mr. Sturkie cannot do their
job until everyone is knowledgeable and aware. Unless
there is a public process that precedes the political pro-
cess, nobody's going to be happy. Thank you.
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