Water Probklems of South Florida
Arthur R. Marshall
. Water Resources Conference
Tallahassee - January 26, 1971
Governor Askew - Gentlemen of the Cabinet:

My sole purpose for being here is to help solve some of the
environmental problems of Florida. Environment - or human ecology -
is complex for it involves not only the intricacies and injunctions
of nature but also the culture and the needs of man. As a humanistic
ecologist with 20 years professioconal involvement in Florida, I am
satisfied that most of the problems you must solve in this conference
and in your other responsibilities have both their roots and their
solutions in ecologic phenomena. To ecology as a major parameter in
this problem I would add one other - ethics - as expressed in love of
the land and ¢of each other.

. My special topic is the water resources of southern Florida - the
essential on which all life depends. In that area some water quantity
problems are:

The canalization of the lower Kissimmee River is as clear an abuse
of the public's water supply and wildlife rescurces as we have in Florida.
That canal now transports water to Lake Okeechobee g0 rapidly that much
must be wasted to tidewater for the lake can't hold it and it can't over-
sﬁill the southern rim into the Everglades. Most of the marshes of the
river basin have been destroyed, the ccastal estuaries suffer from myd-
laden fresh water surcharges, and the lake cannot be managed even in accord

with its established schedules. I am sure that we shall, in this decade,

-

have to spend millions to restore some of the Kissimmee's lost values -

“walues which originally came gratis.
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Another large area in multiple stress is the water basin of the
Everglades. Here despite expenditures of several hundred millions, we
have witnessed a switch from flood to drought in 9 mopths., This dis-

—
courages confidence in this system on which south Florida man and wildlife

depend.
In the interest of expanded land use - for farm and city - we have
balkanized the Florida Everglades tco a degree which threatens its own

existence, a national park, and the water supply of south Floridianms.
_____——-—‘_— A ——

We are told by the project designers that south Florida may experience
critical water shortages by 1976. In light of the present drought it
would be nice if we could depend on that optimistic prediction.

The Everglades is too much shrunken. A remnant half of the original
glades must now provide flood protection and water to users in the drained
half as well as those on the natural uplands. Because we have a boy doing
a man'’s job we saw the yo-yo principle invoked from March to December of
1970. Man has too much occupied the flood plain - an act which often
produces short-term gain and long-term loss. It is an extension of our
good fortune that no city of a million people exists in the Everglades
National Park.

We have further plans to stress the system. Because we have markedly
lowered ground water levels in south Dade and in the Taylor Slough Drainage
of the Park, we must now tap Conservation Area 3 to re-supply these non-
riparian areas. And we plan yet more canals in south Dade (C-109 and C-110).
We also have congressional authorization to drain the very large wetland
known as Southwest Dade - a further invitation to trouble.

s+ L c1 Q.

A plan in the wings forquaréan County would pump excess water from a

large non-riparian area to Lake Okeechobee when the lake doesn't need it

and take water from the lake when riparian users are sitting on dry.
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The water supply situation alone is enough cause for objection to
drainage of the Fahkahatchee Strand by developers and of the eastern
Big Cypress by works associated with a major airport.

We must not only halt all further drainages from the Everglades -
we must hold what we have and expand its wetlands wherever possible.
Preservation of the Big Cypress is an outstanding need in this. Canals
such as 302 planned for Conservation Area 2A should not be built.
Conservation Area 3 is already struggling along with overdrainage from
its interior canals. We shall have to reflood drained areas.

Robert Ruark once wrote that we ain't paying no more money to no
more admirals to run no more battleships onto no more sandbanks. We
should as lucidly inform canal builders that we intend hereafter to spend
our public monies on useful purposes such as retaining our water resources.

As an aside we have generated a formidable heritage for subseguent
generations by consumption of the everglades muck. Soil authorities give

i

it a life of 30 years. We have concurrently destroyed the mechanism

which produced that much over thousands of years.

Much of the Everglades is besieged by iqporégg Lrges - Brazilian
pepper, Australian pine and Melaleuca. Unless their spread is stopped
the next generation of glades watchers will see a vastly different world.
Certainly no agency of govermment should encourage the planting of these
or other impoxrted trogble-makers: the practice should be forbidden by law.

A problem allied to water quantity is water quality. In the Kissimmee-

B

Glades basin Apopka-ese conditions are advancing like a wave. With stabi-
lization of the Kissimmee Lakes, increasing nutrient input into the valley,
destruction of the Kissimmee marshes and the rapid transport of upper valley

nutrients to Lake Okeechobee we can expect nothing else.
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INTRODUCTION

I consider my time on this platform a moment of grace for me - however
fleeting. I genuinely thank the Board for inviting me. I suspect it was not
easy for them to do. I consider their invitation a praiseworthy acknowledge-
ment of the need for full and open communications between all parties in our
difficult times - the kinds of communications essential not only to improving
water management in south Florida but in respect to all the troubles of the
region,

I hope, further, that this seminar is only the first of a series of
similar enterprises.

Having just 20 minutes, T shall move rapidly ahead. For those who
wish more details than I can give here, I shall supply your moderator with a
copy of my recent paper, "Repairing the Florida Everglades Basin." Please note
'Repairing' - not ’'Restoring.' Repairing is possible; restoring is not.

GOALS FOR IMPROVING WATER MANAGEMENT

In any human struggle we should first define its objectives = its goals.
Where do we want to go?

There are six major goals which I consider top priorities in improving
management of the water in the Everglades system:

1) Regeneration of muck in the Everglades. Muck - however prosaic it
may seem - is the star indicator of the health of the system. Fortunately
for all of us, it is a diagnostic sign which we can readily observe.

2) Reestablishment of wetland vegetation. Wetland vegetation is of
course a necessary precursor to muck regeneration.

3) Enlarged populations of fresh water organisms -~ f£ish and shell fish
- which are essential foods for people and wildlife.

4) Relief of stress on the endangered species of the Everglades, and
on its mammalian species which are periodically decimated by high waters.
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5) Enlarged populations of marine fishes and shell fishes in Florida
Bay,

6) Enhanced recharge of the Biscayne Aquifer.

These all involve natural resources of increasing importance to South
Florida's people and its wildlife. They are all interrelated by ecologic
processes to such an extent that accomplishing one of them will cause improve-
ment in all the rest. Conversely, failure to achieve any one of them will lead
to failure in all the rest.

Ultimately, many Floridians will evaluate these objectives in terms of
their worth to mankind. The values of four of them - muck for food production;
marine and fresh water fishes for human food; recharge of the Blscayne Aquifer
for water supply - are evident in our world of increasing needs and diminish-
ing resources.

It is not easy to recognize the value to people of wetland vegetation.
Its contribution to the quality of drinking water -~ as I shall mention later -
are also little recognized.

The value of birds and other wildlife? Some of us simply enjoy them.
Others recognize that the well being of the Everglades's wildlife is linked
in complex ways with the well-being of the people on the Gold and Treasure
Coasts. Everglades wildlife thrives on extended hydroperieds; on wetland
vegetation; on the generation of muck and on the bountiful production of
marine and fresh water organisms - just as people do.

INEVITABLE ECOLOGIC PROCESSES

My second purpose here is to describe a particular set of ecologic
functions and processes which cannot be ignored in seeking to achieve the six
objectives. In whatever decision result from this conference and others to
follow, these processes will be functioning -~ beneficially or adversely.

The first is "sheet flow." Some refer to it as "extended hydroperiods."
I prefer the "River of Grass" because that term implies vital ecologic functioms
which neither of the two physical terms provide.

In order to generate muck, seven to eight months of surface sheet flow are
required. Four or five months of surface flooding will produce wetland vegeta-
tion. Another three or four months of flooding, or at least of saturation,
are required to convert the annual detritus (leaf fall) of wetland vegetation
into muck. If wetland detritus is dried soon after the rainy season, it will
pass by means of oxidation into the atmosphere rather than into the muck bed.

If we achieve an extension of hydroperiod sufficient to produce muck, the
Everglades system will also produce more forage fishes and shell fishes for
wading birds and other wildlife; increases in the larger fresh water fishes and
the marine fishes sought by man; increased recharges of shallow aquifers.
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There is alsoc the possibility - in accord with concepts developed by Dr.
Patrick Gannon - that addjitional rainfall on south Florida will be_}nducgf. ) \&Pvggy
Yo LAV\A.&‘CV\MP‘—T.- evevent—tl ST 4v el ~
When we have hydroperiod shortfalls, muck is decomposed rather than 1¢«|\UVI\“ﬁ§
produced. This not only releases the nutrients stored in the plant tissues - -
as is well known - but also leads to the transport of finely divided muck
particles in flowing canal watera. The blankets of ocoze lying on the quiet

bottoms of the St. Lucie Estuary have for many years demonstrated the effects
of that kind of transport.

It is also possible that decomposition of muck and transport of its fine
particles add to the organic load in Miami's drinking water which requires
chlorine treatment. This has not to my knowledge been investigated, but it
surely should be. 1If this does happen, then we have a seventh major objective
beyond the six I have listed - a reduction in that organic load by replacing
muck decomposition with its regeneration through an extension of the hydro-
period.

An extremely important character of sheet flow is that it involves moving -
rather than standing - water. Water moving through the Everglades, no matter
how slowly, produces muck. Standing water produces ooze as is well-demonstrated
in Conservation Area 2A. I do not know why this is so; I can find no one who
does. The differences in the products of water moving ~ even at the slow rate
of 20 feet per day - and water standing are marked - muck or ooze. I think it
is akin to the dramatic difference between being old and being dead.

The adherence to water regulation schedules in the three Conservation Areas
is antithetical to extension of sheet flow in the Everglades. It is not possible
to manage water with emphasis being placed on the vertical component and to
recreate extended sheet flow on a horizontal plane through the system.

None of these characteristics of sheet flow are difficult to understand.
They do require more contemplation than we can enjoy here and I ask that you do
that in your leisure.

THE MARSHALL PLAN

There are other issues in the Everglades system but these are enough to
indicate my thinking, Time shortens and I now move on to the "Marshall Plan"
for improving water management in the system.

I begin with the Kissimmee Lakes. Their existing water quality problem -
ag exemplified by Lake Tohopekaliga - must be resolved by some means other than
discharge of wastes into them. Some years ago, there was widespread acknowledge-~
ment that "dilution is no solution to pollution."

I would dechannelize the lower Kissimmee. In addition to the benefits
envisioned by the Legislature - benefits expected largely within the lower valley
and Lake Okeechobee - dechannelization has great potential for slowing the inflow
of the whole valley into Lake Okeechobee. Not only would that be desirable in
periods of water deficlency as Okeechobee is now experiencing, but it could also
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provide an extension of sheet flow south of the lake to enable muck regenera-
tion now and in the future.

Following removal of the "hump' in the Miami Canal, I would pass Kissimmee-
Okeechobee waters through the present agricultural area via that canal as slowly
as possible into the Holey Land and Rotenberger Tracts. Where it is possible,

I would also return good quality waters which now go to tide, and which are not
necessary to maintenence of marine productivity, to the Holey Land and Rotemberger
Tracts or to Conservation Area Three. The purpose of such re-diversions

would not be solely to increase the depth of waters in the rainy season, but
primarily to extend the period of sheet flow after the end of the rains.

I would sheet the water through Conservation Area Three by: culverting its
north levee and Alligator Alley; by blocking the Miami Canal, and the Alley's
borrow canal and the Conveyance Canal for L-67-A; and by opening the S~12 struc-
tures for flow into Everglades National Park.

I would establish hydrologic connections between Area Three and the Big
Cypress Preserve. I would reegstablish sheet flow into the North East Shark River
Slough. I would refill that portion of Canal 111 which lies under U.S. Highway
1, and all of Canals 109 and 110 now existing.

I would restore the Turner River in the Big Cypress Fresh Water Preserve.

As the agricultural muck diminishes over the years around the Holey Land and
Rotenberger Tracts, I would periodically move the line of reflooding northward.

These actions can return sheet flow to hundreds and perhaps a thousand
square miles of the Everglades system. They can teach us how to restore muck;
the water regimes which are required to do it; and how rapidly we can do it with
the nutrient-enriched waters we have available in the system today.

Every objective I presented earlier would be benefitted.

SUPER SOLAR BENEFITS

All of the benefits achieved by the plan of repair would derive from solar
energy. Which is itself another prime objective of our day.

The great "River of Grass" served as a giant "solar panel" in the pristine
Everglades. All of the rich resources of the Everglades were produced by
solar energy operating through its surface sheet flow. The sun is still there.

Restoration of sheet flow can utilize enormous amounts of solar energy to
produce the valuable benefits I have described. Solar panels on the roofs of
the Gold Coast would provide hot water only - no muck; no aquifer recharge;
no food for wildlife or people; no improvement in water quality. In further
comparison, in terms of total solar energy utilized, a solar panel on every

roof of the Gold and Treasure Coasts would fall far short of the amount utilized
by a repaired "River of Grass."
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OTHER SUBSCRIBERS
There are others beside myself who are moving in these directioms, or |
at least analyzing the possibilities:
The Naticnal Park Service, the Fish and Wildlife Service, the Corps of
Engineers and the East Everglades Resources Planning Project in their reviews
of the North East Shark River Slough.

The Fish and Wildlife Service in its review of water supply augmentation
in South Florida.

The Florida Game and Fresh Water Fish Commission in its recent publication
on the Fishery Resources of Florida.

Walt Dineen contemplated some major aspects in "Life in the Tenacious Ever-—
glades” -1972- and in "Examination of Water Management Alternatives in Conserva-
tion Area 2A" -1974,

Dan Haunert ventured into possibilities for conserving fresh waters for

return to the Everglades in his review of the effects of fresh water discharges
into the St. Lucie Estuary - 1980.

The Governing Board of the District and the Corps of Engineers have certainly
moved on the sheet flow issue by construction of $-339, S-140 and allied structures
in Conservation Area 3A. They are also involved in the matter by the planned
three-year drawdown of Conservation Area 2A.

And, of course there are legions of conservationists in and out of Florida who
are eager for the repair of the Florida Everglades.

All of which are thoughts related to the well-being of south Floridians
and south Florida's wildlife from an ecologic derivation.

GOOD NEWS

In the event efforts are implemented to extend sheet flow in the Everglades,
I suggest that these items be monitored.

Recharge of the Biscayne Aquifer

Increases in muck

Extent of reestablishment of sheet flow

Extent of reestablishment of wetland vegetation

Ooze siltation in the St. Lucie Estuary, Conservation Area 2A and the ponding
which occurs just north of the Tamiami Trail in Conservation Area 3A

Water quality im respect to organic loading in Miami's well fields

Responses of bird life and terrestrial wildlife

Responses of fresh water and marine animal populations for both
bird forage and human food

Effects on rainfall under the concepts of Dr. Gannon

Effects on exotic trees - Melaleuca, Brazilian pepper, etc.
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In connection with these, I have long thought that researchers who

follow the condition of the Everglades would find monitoring its recovery
much more enjoyable than monitoring its degradatiom.

mine.

I thank each of you. Have fun in your shirt sleeves as I have had in
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Partial Kissimmee

Restoration Plan

Jus‘t Won\’t Hold Water
T
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®Wor He maketh small the drops of
water; they pour down rain according to
the vapour thereof . . . and distil upon
man abundantly” (Job 36:27).

Wisdom penned more than 3,000
years ago describes a natural proc-
ess that is a vital part of the South Florida
ecosystem.

But man doth not comprehend the
system and so he heweth out gulleys in
the land to draineth off the water and, alas,
the rain is no more.

And another chapter is added to the
saga of South Florida’s ravaged natural
resources. We are now warned that large-
scale drainage of wetlands has a connec-
tion with a decrease in rainfall that threatens
to plunge the region into a series of long-
term droughts.

Art Marshall, Florida ecologist, is ad-
vancing the theory that loss of wetlands
has crippled the rain-generating mecha-
nism responsible for the annual rainy sea-
son. The summer rains, explains Marshall,
are dependent upon vast amounts of wa-
ter covering the land as it did in past years,
The wetlands themselves generate rainfall
by giving up large quantities of water to
evaporation under the hot summer sun.
When sufficient water is present on the
land, the daily buildup of water vapor
becomes great enough by mid-afternoon
to cause rain to fall, bringing with it addi-
tional vapor that has drifted inland from
both coasts.

But with ever-decreasing wetlands, this
surface-heating and evaporation pattern
does not function as it formerly did. South
Florida does not receive the quantity of
rainfall during the rainy season that it did
when sheetflow covered the land from
the Kissimmee lakes to Florida Bay.

Marshall’s figures show that rainfall in
the Kissimmee River basin has become
less each year since the Kissimmee River
was channelized by the Army Corps of

Lonnie Pruitt - (308) 254-3638,

Engineers, draining 32,000 acres of marsh-

land. As a consequence, the channelized
river is delivering less and less water to
Lake Okeechobee. In the 1950s, about
1.2 million acre-feet of water each year
was going into the lake via the river. Last
year, the figure was down to only 71,000
acre-feet, a drastic reduction.

Since the lake serves as the primary
water reservoir for South Florida, such
statistics strongly cry out for de-channel-
ization of the river, a project that has been
contemplated and much-studied for nearly
a decade.

In 1971, the 102-mile-long meandering,
shallow river was engineered into a 56-
mile-long deep, straight ditch. Only a few
months later, the resulting environmental
problems prompted a series of studies
which led, in 1976, to a bill by the Florida
legislature authorizing de-channelization
and establishing the Kissimmee River Co-
ordinating Council to work toward that
end. In 1978, the 95th Congress asked the
Corps 1o study the possibitity of de-
channelization.

But the wheels of de-progress do not
turn very fast. And while it took the Corps
only a few months to complete its chan-
nelization study in 1948, its $1.8 million
de-channelization study is now in its fourth
year ani:© il chugging slowly along. Orig-
inally scheduied for completion this month,
the three-stage study is now only at the
end of stage two.

loseph Burns, Corps project manager,
said that although state officials had asked
that the study be speeded up, such would
be an impossibility.

“We are constrained by our planning
procedures which now schedule the final
report to be completed by March 1984,
We are actually behind our own timetable
because we're using a large data manage-
ment system that had not been used for
large projects, and we had some prob-
lems developing it. We have now finished
evaluating our wide range of alternatives
and we are now taking theebest of the al-
ternatives and doing a more detailed
analysis,”” Burns said. -
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various ways to shove the dirt back into
the ditch, much of the dirt has been sold
and hauled away by landowners along
the river. But it really deesn’t matter any-
way, because the Corps gave the dirt away
when it removed it from the riverbed.
Landowners along the federal easement
were given the spoil piles and many sold
the shell-dirt mixture by the truckload.

“When you take dirt out of a project,
you don’t anticipate you’ll be needing it
again, and | really don’t know how this
aspect of the matter will be handled. This
is the first time I've ever had the job of
actually looking at filling back in a federal
project,” said Burns.

If the project is approved, the state will
spend many thousands of dollars to buy
back its dirt and to have additional dirt
brought in. The cost of the land and dirt
now required for complete de-channel-
ization is estimated at $32 million, with
another $30 million necessary to complete
the project.

Butin addition to complete de-channel-
ization, there are 13 other options heing
considered by the bureaucrats. Marshall
said he considers only three of the Corps’
alternatives as acceptable: complete back-
filling, partial backfilling and plugging, in
that order,

Both the Corps and the South Florida

cated that their idea of restoration is simply
to pool water behind five lift gates on the
lower Kissimmee, thereby re-flooding
about 6,000 acres of marsh. A proposal to
carry out such a plan was made by the
water managers in May. The idea pulled
into the station right on schedule, just four-{:
months before the September due date
for the council’s decision on restoration

ki
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~.Where fish fight people!

o

of the rivar,

We cannot allow this proposal to serve
as a political compromise that thwarts the
true restoration that we need,

Marshall said that the token plan would
not have significant impact on South Flor-
ida’s water problems,

“Even with an additional 6,000 acres of
wetlands, we would still fall far short of
restoring that valley. We need 10 acquire
at least 30,000 acres of land to do that,”
he said.

“If we don’t do it, rainfall over the valley
will continue to slide, and Lake Okeecho.
bee will not be an adequate reservoir,”

The consequences would be many and
shuddersome—ranging from potential
drying up of the Everglades to threatened
destruction of historic ecosystems in Ever-
glades National Park and Florida Bay. Be-
sides that, a few million people in South
Florida would like to continue drinking
water every day. - F§
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Association

OFFSHORE
FISHING
TOURNAMENT

September 4th and 5th, 1982

OVER $101,000 IN PRIZES
32 Major Awards

GRAND SLAM AWARD

1982 28' Bertram FBC
Courtesy of
Casa Rio Boat Sales, Jensen Beach

IGFA RECORD SAILFISH

20" Shamrock Inboard
Countesy of
Dickerson's Marine Center
Melbourne and Shamrock Boats

EARLY ENTRY DRAWING
DOOR PRIZES

Captains Meeling
September Jrd

Awards Banquet
Septernber Sth

Tournafhent Headguarters:
Summit Landings and
Yachting Center

Write for information:
Sebastian Inlet
Sportfishing Assoc.
Post Office Box 481
Sebastian, Florida
32958

Lonnie Pruitt  ~ (306) 2543638,
Frank Fﬂn: ‘

(305) 254-8

Editorial U V& )/ AN d g

Partial Kissimmee

Restoration Plan

Jus‘t Won\’t Hold Water
T

-~ o S"Po‘r S ¥ Ye

®Wor He maketh small the drops of
water; they pour down rain according to
the vapour thereof . . . and distil upon
man abundantly” (Job 36:27).

Wisdom penned more than 3,000
years ago describes a natural proc-
ess that is a vital part of the South Florida
ecosystem.

But man doth not comprehend the
system and so he heweth out gulleys in
the land to draineth off the water and, alas,
the rain is no more.

And another chapter is added to the
saga of South Florida’s ravaged natural
resources. We are now warned that large-
scale drainage of wetlands has a connec-
tion with a decrease in rainfall that threatens
to plunge the region into a series of long-
term droughts.

Art Marshall, Florida ecologist, is ad-
vancing the theory that loss of wetlands
has crippled the rain-generating mecha-
nism responsible for the annual rainy sea-
son. The summer rains, explains Marshall,
are dependent upon vast amounts of wa-
ter covering the land as it did in past years,
The wetlands themselves generate rainfall
by giving up large quantities of water to
evaporation under the hot summer sun.
When sufficient water is present on the
land, the daily buildup of water vapor
becomes great enough by mid-afternoon
to cause rain to fall, bringing with it addi-
tional vapor that has drifted inland from
both coasts.

But with ever-decreasing wetlands, this
surface-heating and evaporation pattern
does not function as it formerly did. South
Florida does not receive the quantity of
rainfall during the rainy season that it did
when sheetflow covered the land from
the Kissimmee lakes to Florida Bay.

Marshall’s figures show that rainfall in
the Kissimmee River basin has become
less each year since the Kissimmee River
was channelized by the Army Corps of
Engineers, draining 32,000 acres of marsh-

land. As a consequence, the channelized
river is delivering less and less water to
Lake Okeechobee. In the 1950s, about
1.2 million acre-feet of water each year
was going into the lake via the river. Last
year, the figure was down to only 71,000
acre-feet, a drastic reduction.

Since the lake serves as the primary
water reservoir for South Florida, such
statistics strongly cry out for de-channel-
ization of the river, a project that has been
contemplated and much-studied for nearly
a decade.

In 1971, the 102-mile-long meandering,
shallow river was engineered into a 56-
mile-long deep, straight ditch. Only a few
months later, the resulting environmental
problems prompted a series of studies
which led, in 1976, to a bill by the Florida
legislature authorizing de-channelization
and establishing the Kissimmee River Co-
ordinating Council to work toward that
end. In 1978, the 95th Congress asked the
Corps 1o study the possibitity of de-
channelization.

But the wheels of de-progress do not
turn very fast. And while it took the Corps
only a few months to complete its chan-
nelization study in 1948, its $1.8 million
de-channelization study is now in its fourth
year ani:© il chugging slowly along. Orig-
inally scheduied for completion this month,
the three-stage study is now only at the
end of stage two.

loseph Burns, Corps project manager,
said that although state officials had asked
that the study be speeded up, such would
be an impossibility.

“We are constrained by our planning
procedures which now schedule the final
report to be completed by March 1984,
We are actually behind our own timetable
because we're using a large data manage-
ment system that had not been used for
large projects, and we had some prob-
lems developing it. We have now finished
evaluating our wide range of alternatives
and we are now taking theebest of the al-
ternatives and doing a more detailed
analysis,”” Burns said. -
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various ways to shove the dirt back into
the ditch, much of the dirt has been sold
and hauled away by landowners along
the river. But it really deesn’t matter any-
way, because the Corps gave the dirt away
when it removed it from the riverbed.
Landowners along the federal easement
were given the spoil piles and many sold
the shell-dirt mixture by the truckload.

“When you take dirt out of a project,
you don’t anticipate you’ll be needing it
again, and | really don’t know how this
aspect of the matter will be handled. This
is the first time I've ever had the job of
actually looking at filling back in a federal
project,” said Burns.

If the project is approved, the state will
spend many thousands of dollars to buy
back its dirt and to have additional dirt
brought in. The cost of the land and dirt
now required for complete de-channel-
ization is estimated at $32 million, with
another $30 million necessary to complete
the project.

Butin addition to complete de-channel-
ization, there are 13 other options heing
considered by the bureaucrats. Marshall
said he considers only three of the Corps’
alternatives as acceptable: complete back-
filling, partial backfilling and plugging, in
that order,

Both the Corps and the South Florida

cated that their idea of restoration is simply
to pool water behind five lift gates on the
lower Kissimmee, thereby re-flooding
about 6,000 acres of marsh. A proposal to
carry out such a plan was made by the
water managers in May. The idea pulled
into the station right on schedule, just four-{:
months before the September due date
for the council’s decision on restoration
of the rivar,

We cannot allow this proposal to serve
as a political compromise that thwarts the
true restoration that we need,

Marshall said that the token plan would
not have significant impact on South Flor-
ida’s water problems,

“Even with an additional 6,000 acres of
wetlands, we would still fall far short of
restoring that valley. We need 10 acquire
at least 30,000 acres of land to do that,”
he said.

“If we don’t do it, rainfall over the valley
will continue to slide, and Lake Okeecho.
bee will not be an adequate reservoir,”

The consequences would be many and
shuddersome—ranging from potential
drying up of the Everglades to threatened
destruction of historic ecosystems in Ever-
glades National Park and Florida Bay. Be-
sides that, a few million people in South
Florida would like to continue drinking
water every day. - F§
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Drainage/Rainfa

22 As late winter became early spring
1982, the national magazine Sports Illustra-
- ted spotlighted the State of Florida with
- yet another article by Robert H. Boyle and
Rose Mary Mechem titled "Anatomy of a Man-
ade Drought" (March 15, 1982; for the 1981
ticle, "There's Trouble in Paradise", see
ports Illustrated, February 9, 1981). The

ist of this year's article is that the
owly moving sheet of shallow water that
torically flowed in annual cycles from
Kissimmee River basin south into Lake
echobee and then spilled into the Ever-
des was the key to the region's abundant
infall, and that the vast systems of
rainage existing today in South Florida to
Tow for development and large scale
jriculture have essentially impaired the
rea's "rain machine".
. In response to the stir caused the by
¥yle and Mechem article, the Florida Water
sources Research Center hosted a one-day
Inference entitled REGIONAL INFLUENCE OF

1 Conference

DRAINAGE ON THE HYDROLOGIC CYCLE ™=
IN FLORIDA on May 14 at the Reitz Union
University of Florida. The overflow at
.tendance was ample evidence of the genu
interest in the topic of inadvertent wes
er modification in general and in South:
Florida in particular. Quoted extensive
in the "Man-made Drought" article were
Patrick J. Gannon, Professor of Meteoro
‘0gy, Lyndon State College, Lyndonville
Vermont, Mr. Garald G. Parker of Parke
Associates, Tampa, Florida, and Mr. Art
Marshall, retired systems ecologist and;

urtng the discus esst

21so counted among the conferees.

00p-. |
on-:
the Restoration of the Kissimmee River -

The conference was presented in c
eration with the Coordinating Council

Continued on pages 4 and 5.
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Valley and Taylor Creek~Nubbin Slough
Basin, the South Florida Water Management
District, and the American Society of Civil
Engineers. By the 8 a.m. starting time,
Reitz Union employees were hunting up the
extra chairs required to seat the conferees
standing in the aisles and waiting in the
hall. Representatives from Florida‘'s water
management districts, the Department of
Environmental Regulation, the U. §S. Corps
of Engineers, engineering consulting firms,
public works departments, utilites, region-
al planning councils, agriculture, univer-
sity departments of related research,
industries and environmental organizations
and coalitions, and the news media were in
attendance, the majority of whom were still
in attendance when the conference shut down
at 5:30 p.m.

A synopsis of the three-part confer-
ence which brought together researchers
from widely diverse backgrounds is present-
ed below. The attached compendia were
extracted from the first draft of the
"Symposium Summary" prepared by Dr. Kenneth
L. Echternacht, President, Southern Geo-
technical Associates, Inc., Miami, Florida,
Consultant to the Coordinating Council on
the Restoration of the kissimmee River
Valley and Taylor Creek-Nubbin
Basin.™ Requests. for copies of the pubd
;ﬁshed proceedings of this conference

0

uld be directed to Dr. Patrick McCaffr
FDirector, Coordinating Council on the
Restoration of the Kissimmee River Valley
and Taylor Creek-Nubbin Slough Basin, 26

\Bléi§‘%;gne Road, Tallahassee, Florid
3230T(904/488-9830). . .-

———
O 0D o 0.

SECTION A.

DRAINAGE AND THE HYDROLOGIC CYCLE
Moderator: James P. Heaney, Director
Florida Water Resources Research Center
University of Florida
Gainesville, Florida

(1.)
DRAINAGE IN FLORIDA
James P. Heaney, Director
Florida Water Resources Research Center
and Professor, Department of
Environmental Engineering Sciences
University of Florida
Gainesville, Florida

(11.)
EVAPO-TRANSPIRATION RELATIONSHIPS
L. Hartwell Allen, Associate Professor
Department of Agronomy
University of Florida
Gainesville, Florida

(I11.)

RAINFALL/RUNOFF RELATIONSHIPS
Wayne C. Huber, Professor
Department of Environmental Engineering
Sciences
University of Florida
Gainesville, Florida

(1v.)
HYDROLOGIC MODEL FOR SOUTH FLORIDA WATER
MANAGEMENT DISTRICT
‘ Tom MacVicker
South Florida Water Management District
West Palm Beach, Florida

HEBERT JORDAN - ALLEN
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(v.) | (IX.) |

EARLY EVIDENCE OF MAN'S INFLUENCE MESO-SCALE METEOROLOGICAL MODELING IN

ON THE
SOUTH FLORIDA
HYDROLOGIC CYCLE IN SOUTH FLORIDA Patrick J. Gannon, Assistant Professor

Garald G. Parker Department of Meteorology

Parker and Associates {
. ) yndon State College
Tampa, Florida | Lyndonville, Vermont
Oonno a ' (X.
SECTION B. ROLE OF WETLANDS IN RAINFALL IN
REGIONAL DRAINAGE AND PRECIPITATION SQUTH FLORIDA
Moderator:Charles L. Jordan Howard T. Odum, Director
State Climatologist and Professor of Center for Wetlands
Meteorology and
Florida State University Graduate Research Professor, Department
Tallahassee, Florida of Environmental Engineering Sciences
University of Florida
- (VL) Gainesville, Florida
INADVERTANT PRECIPITATION MODIFICATION
Stanley A. Changnon, Director O 0D oan
IT1inois State Water Survey ‘ SECTION C.
Champaign, I1linois RESEARCH NEEDS
Panel discussion moderated by
(VI1.) - Professors Jordan and Heaney
RAINFALL PATTERNS OVER PENINSULAR FLORIDA
Paul J. Hebert, Deputy Director 0 o oo o
National Hurricane Center o
National Oceanographic and Atmospheric - COMPENDIA TO SECTION A.
Administration DRAINAGE AND THE HYDROLOGIC CYCLE

Miami, Florida ) e eie .
(1) Drainage activities in south

(vIII.) Florida started arcund in the late 19th ‘
RAINFALL VARIABILITY OVER PENINSULAR century. Prior to development south Flori-
FLORIDA da was 90% water/wetland and 10% range/for-
Charles L. Jordan, State Climatologist and est; today: 50% water/wetland, 5% range/-
Professor of Meteorology forest, 10% urban, and 35% agricultural.
Florida State University ‘ .
Tallahassee, Florida 5 next page .

l HEANEY PARKER MACVICKER HUBER ODUM




The Great

. the problems we fack, Mostly it's a case of ess wa-

ment gets mo,re‘ complicated every
day, mainly

ause we learn more and more of

ter and poorgr water. .

Drought magnifies poliution problems and an-'
most fishermen don't think of — lack of -
- sheet waler.“Sheet water” refers to what evapor-- -

other thing
ates and comes back as rain, What goes up is what

“comes down and i's mainlj the shallow surface -

water that's taken up.

. R s, e

Take 3 wide, meanderiilé river like the upper st.

Johna or the former Kissimmee and there's plenty
of watep:30 be drawn. Channel it deep and narrow

and there’s a lot less to evaporate since evap--

oration geeurs on the surface. .

The St. Johns can carry off a lot of waste and has
been doing it for years. High water moves it and

_ does it fast: Drought causes the movement to be.

slow and the dilution to be reduced — concentrated
pollution. That's the cause of our bigger fish kills in
the upper river. N o
Extended drought in North Florida has made’
prairies of mapy lakes, a warning of more drought
to come. Jt's more dramatic farther south where

ihe beleaguered Kissimmee River and the Ever-

glades are taking a beating that may qr may not be :

 halted in the future. - ,

They mada-a ditch of the wide and shallow Kis-

~ simmee River; that runs from near the town of Kis-

simmee to Lake Okeechobee. The broad,

purifier for 4 little sewage. Now the straight-
banked canal fails to handle purification of a lot of

. sewage. And where the surface water that once
i covered he Everglades used ' to provide heavier.

res dusty prairie and almost con:

rainfall, pow i
mt ﬂr%{,\gl

*Perhapg.the | dififaccurate prophet of Florida's
troubles if Art Marshall, an independent ecologist,,
who said recently in a Sports Illustrated interview

Florida Desert?

 lulls us into false security. .
 vegetatian-filled Tiver of bygone years acted as a

B et

. o . ‘ E R - / » | } - ~~ ..._(.-’: ,@..f . ,..V‘ ,:,N e
74' 6’7 v ’f T < T/, Times-Unio

that he notes the world’s great deserts are at the

" same latitude as southarn Florida and it worries
him. The big sand pit just'isn't ready for a desert
image. Marshall has been around Florida's aquatic
troubles for a lqng.time and no one is more re-
spected by conservation organizations.

A short look at a 'small piece of Florida can be

. ‘deceiving. Take Lake Tohopekaliga near Kissim-

‘mee. Water was high there this spring and there
were good fishing reports. Take a quick look at it
and things seem great — but Toho's water level is
\regulated by dams and locks and this year they
“held water as the Fish and Game Commission
asked. Good fishing. But the lapd to-the south was
drought-stricken. Pt ‘
And there were floods around Miami. An end to
waste trouble? Not by a long shot, A temporary
and deceptive oversupply of fresh water that disap-

~ pears quickly and forever, The kind of thing that

The fight for water for Everglades National
Park goes on. It is the brackish estuaries that sup-
ply fish for the inshore sectors of the oceans — and
how far their influence goes into blue water we
don’t know. The Everglades National Park fishery

. has taken a beating and it shows plainly with red-
~ fish, snook and tarpon. New catch restrictions can
help but they are not a final solution. Only more
water can return things to what they once were.
The days of plentiful black bass at the heads of the

" ual interest in the

Think about it

pational park rivers are ‘apparenuy goné' for good
— but that loss of freshwater fish is more of an n-
dicator than a tragedy, for few anglers fished for
them. -

Some of the worst signs are the lack of small fish |
in the brackish areas. ' ' T |

“We didn't catch many snook, but, boy, what we |
got were dandies,” ig & gommon report. BAd news. |
There's a shortageiof the small snook that used to
pe thick in some of the backcountry bays and |
creeks. Last year we had some pretty good snook |
fishing, but where were the “shorts” of less than 18 -
inches that we used to find in busy schools? I don't -
remember catching a single one. Big fish only is al-
ways a frightening sign to students of a fishery, .
even though they may delight the casual angler.
Maybe the small fish just gren’t coming at all. - b

There's also a shortage of small tarpon and
small redfish. A 100-pound tarpon is scant comfort
if you can't find any of the little fellows that used

" to crowd some of the holes. :

Take the snook business. The mature fish spawn
in the passes and the very small fish drift into the .
back-country shallows where they live in scant
inches of water, and most fisheymen, operating & -
little farthey out, never see them. There aren’t very
many any more. IR

The big fish that show up in the passes come in.
from offsore reefs, from up the rivers and possibly -
from coasts farther south. Are they reproducin
somewhere' elge? Are they reproducing’ at all?
Knotty questions without answers, st

by

Residents of North Florida ofien take only 3 cas-.
problems farther south. It can't
happen here, or can it? It's already happening on a
sgall scale as wetlands disappear over the whole
state.

' Bad sinkholes, dry lake beds, brackish drinking
water, fish kills. The Great Florida Desert? Does
this bother you.at all? L .
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(2) The average annual precipitation
gr the Kissimee River Basin and south
rida is 56 inches/year. Of this 4
hes are normally due to tropical cy-
nes. Over the past several years there
been a 4 to 5 inch decrease in annual
nfall. This decrease could be caused by
lack of tropical storm activity over
P region in recent years.

(3) In the Kissimee River Basin and
§ng the south shore of Lake Okeechobee

B long term rainfall and runoff fluctua-
ns alternate between wet and dry per-

s. There appears to be a 6 year period-
ty in the records. The Everglades show
$hilar wet and dry cycles through history.

(4) Rainfall/runoff relationships for
Kissimmee River Basin show that at
st of 30 to 35 inches of rainfall per
r must occur before runoff occurs. In
th Florida the threshold is 35 to 40
hes/year.

(5) The ratio of runoff to rainfall
reases with the increase in the percent-
e of impervious surface. For drained
s and deponded wetlands the runoff for
iven rainfall total is greater than for
ded wetlands,

(6) Drainage affects evapotranspira-
bn (ET) through the radiation balance,
#Bnges in the water table, changes in the
I'’vegetation, and soil moisture. For well
‘drained areas ET is variable in response to

‘'surface dryness. For wetlands ET is nearly
] constant due to greater evaporation. JB
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(7) During normal years the water
table is drawn down during the dry season
and is recharged during the rainy months.
In periods of drought the water table can
become unsaturated at lower levels such
that large amounts of rainfall are then
necessary to restore the table to normal
Tevels.

(8) The present drought condition is
not Timited to the Kissimmee River Basin
nor to the south Florida region but is
present over the entire southeastern United
States.

0O oo a oo
COMPENDIA TO SECTION B.
Regional Drainage and Precipitation

(1) The primary changes to climate by
man's activities have been due to the
burning of fossil fuels and technology
related to agriculture. Man's activites
generally lead to the addition of heat,
moisture, and particulates to the atmos-
phere and to changes in the water budget
via urban development, non urban industrial
facilities, conversion of lands to agricul-
ture or grazing, agricultural practices,
and the creation of large lakes and other
water bodies. .

(2) variation in precipitation is
largely seasonal over the south Florida
peninsula. Winter precipitation is mainly
due-to fronts such that the spatial varia-
tion is nearly uniform. Summer precipita-
tion is due to convective showers pri-
marily. Eighty percent (80%) of the annual
total occurs during the summer and 72% of
this amount occurs on undisturbed days as
the result of sea breeze organization.
Precipitation maxima associated with the
sea breeze convergence lie in zones adja-
cent to but inland from the coasts. Less
rain falls along the coastline and in the
interior of the peninsula.

(3) Larger scale weather systems
include tropical cycliones and stationary
upper level systems in combination with
warm/cold fronts. These systems are rela-
tively rare but are capable of producing
precipitation over the greatest spatial
area and temporal duration.

(4) Drainage over south Florida
presently leaves only 67% of the original
surface intact; 7% is urbanized. The net
kresu]t has been a reduction in ET due to

e P

| MECHEM AND_GANNON

Continued on page G.J
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con'd,

b permanent drying of some soils, period-
:drying in others, a decrease in water
Fface, and the increase in impervious
face due to urbanization. It has been
pothesized that the reduction in ET due
the above can lead to a potential de-
ase in precipitation. That hypothesis
ds that the ET from the land surface in
th Florida is an important source of
sygre to the atmosphere over south
rida.

(5) Another school of thought is that
poration from the surface over the
insula contributes only a small percent-
of the total atmospheric moisture over

state. It is held that the major
centage of moisture is imported into the
B ion from the adjacent warm ocean areas.
o oo oo

RRNPENDIA TO SECTION C.

R carch Needs

Topic 1. This topic dealt
N 4 T L

EWSLETTER of the

lorida Water Resources Research Center
(904) 392-0840

24 A. P. Black Hall
niversity of Florida
ainesville Florida 3261|
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' the question regarding ET in the contexd

.effects, measurement techniques and need

-have ocgurred in the climate of south

District.
This discussion focused g

Water Management
Topic 2.
what is known with respect to water bod

improvements,

Topic 3. The question was posed as
how one determines what changes, if any,

Florida. Can changes be documented from
existing data? The need is to statisti-
cally document what has happended.

Topic 4. The question of spatial
resolution in meso-scale modeling was
discussed.

Topic 5. Is ET decrease that impor-
tant or does it merely correspond to a
decrease in the rainfall? It was sugge
that over south Florida ET serves to in

convergence and thereby .
a trigger to increase convectign
N —————— E

Topic 6. The economic impact of a
1 ipitation was discussed.:

#kﬂi?ﬁ;*: .
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'MAP BY PUSHPIN ASSOS

Somebody did something about the
weather in Florida;, now a looming
disaster demands that it be undone

0ver the past few weeks, 8 growing
number of Floridians have been.
+}. jolted by a warning from Arthur Mar-
shall, a 63-year-old ecologist who is
widely regarded as having the keenest in-
sights into that state’s multiple environ-
mental problems. Marshall’s dismaying
thesis is this: Drought conditions in Kis-
simmee Vailey, which suffered a “once
in every 700 years drought” last year, are
going to get worse. Marshall asserts that
last year was not in fact a meteorological
aberration, but a predictable conse-
quence of the land development and the
drainage of wetlands in the Everglades
and the Kissimmee River basin that have
disrupted the normal rain cycle.

The gist of the problem, says Marshall,
is this: Before development changed the
South Florida tandscape on & huge scale,
the slowly moving sheet of water that an-
nually flowed from the Kissimmee River
basin south into Lake Okeechobee and
then spilled into the Everglades was the
key to the region’s gbundant rainfail.
During the rainy season, which runs
from June into Septeraber, the summer
Draining and channelization of the Kissimmee basin is drying up Lake Okeechobes and sun would hedt up this shallow sheet wa-
Florida’s southem wetlands (in ocher), destroying the trigger for the *rain machine.” ter to approximately 14° C above its
nighttime temperature, and tremendous
amounts of water would ascend into the

‘ n t m ’ atmosphere by evaporation and transpi-
o ration from the lush plant life growing in

. the marshy environment. By two in the
. afternoon, the buildup in the atmosphere

a n - a e was 5o great that heavy rain would fail.

] Almost all the water that had risen from

the wetlands would come down again,

’ou t and with it rain from vapor that had
moved in over the peninsula from both

continued
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Ground fires, [iterally buming soll, are now
frequent cccurrences in former wetiands.

FLORIDA DROUGHMT contimuied

the Atlantic and Gulf coasts, Now, how-
ever, sheet-flow water isn’t present in
sufficient quantities to initiate the “rain
machine” the way it used to. As a conse-
quence of the disruption to the hydrolog-
ic cycle, fish and wildlife populations are
going to pot; the Everglades National
Park is “on the brink of death” (to quote
a recent statement by Nathaniel P. Reed,
Assistant Secretary of the Interior for
Fish and Wildlife and National Parks in
the Nixon and Ford administrations); the
$1 billion-a-year sugar industry is threat-
ened not only with loss of crops but also
loss of farmland by fire and oxidation;
and salt water intruding from the Atlan-
tic can foul wells in the Biscayne Aqui-
fer, the only natural source of potable
water for more than three million people
in Miami and other Gold Coast cities.
Recently the South Florida Water Man-
agement District, which ordered & 25%
cut in water use last year, announced it
might have to reduce use this year by
60%. In short, South Florida is in
a man-made meteorological, ecological
and economic box from which it will be
damned difficult to escape.

48
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Marshall’s thesis is taken very serious-
ly by scientists who have independently
investigated aspects of it in their own re-
search, some of which Marshall has
drawn upon to arrive at his overall con-
clusions. “That’s a very true picture,”

says Carald G. Parker of Tampa, who .

explored and named both the Biscayne

_ and Floridan aquifers while he was with

the U.S. Geological Survey and who lat-
er served as the chief hydrologist with
the Southwest Florida Water Manage-
ment District. “Man-mads alterations
and drainage on this scale have certainly
accomplished these results. The Gulf
Coast is affected, too. It is a serious situ-
ation.” Patrick Gannon, 2 meteorologist
who wrote a doctoral dissertation at the
University of Miami entitled *“The Influ-
ence of Surface Properties and Clouds
on the South Florida Sea Breeze,” says,
“We have introduced significant changes
in the daily mesoscale:{local weather pat-
terns] in the last centéry. This entire cy-
cle has been altered, weakened and shift-
ed. It's radically different now than it
was in 1900, and it appears from all the
research that we're setting up a hear re-
gime rather than a rainy regime in the
summer period.”

It finally rained heavily in South Flor-

ida last week, but the three to four inchsg

the once-meandering Tiver wis turned
into an aquatic highway by the state and
the U.S. Army Corps of Engineers in the
late 1950s, the Kissimmee played host to
one million waterfowl a year. “After
channelization, we counted just eight
ducks,” says Jones. “Eight, as in one¢,
two, three, four, five, six, seven, eight.
Eight!” Channelization also ruined the
superb largemouth bass and bream fish-
ing, and with the wetlands gone, pastur-
ing cattle took to the river to cool off in
the summer heat. “A cow doesn’t get out
of the water to take a crap,” Jones says,
“and just one of them puts out wastes
equal to 18 people.”

Although Senator Vogt was aware of
the rain-machine thesis, Jones went over
it briefly at breakfast and then pointed
out to the senator that last year only
71,000 acre-feet of water had passed
through the channelized tiver into Lake
Okeechobee, as compared with an aver-
age annual inflow of 1.2 million acre-feet
from 1935 to 1950. Lake Okeechobee,
which encompasses 730 square miles, is
the surface storage basin for South Flori-
da's water. It is now three feet lower
than it was at this time last year, and last
year is acknowledged as the worst in re-
corded history. Jones also told Vogt that
annual rainfail in St. Lucie County in

that fell in the interior were literally’s Joutheast Florida had declined from 68

drop in the bucket in a region where
one-sixth of an inch of water evaporates
into the air every day. Gannon attributes
last week’s rain to a cold front coming
down from the north, a synoptic (large-
scale) disturbance. “The basic problem is
in the region’s long-term summer rainfall
mesoscale process,” he says. “South
Florida is going to be faced with a long-
term drought potential that is only tem-
porarily alleviated by transitory synoptic
disturbances, such as deep mid-latitude
troughs in the Gulf of Mexico and tropi-
cal storms.” ’ .

Last week, state politicians were pay-
ing heed to Marshail’s thesis. State Sena-
tor John Vogt, chairman of his cham-
ber’s Natural Resources Committee, had
breakfast one morning in Tallahassce
with a party that included Johnny Jones,
executive director of the 45,000-member
Florida Wildlife Federation and a close
associate of Marshall’s, who is a director-
at-large for the FW.F. Jones was in Tal-

tahassee pushing for restoratiori of the

Kissimmee River and its floodplain. Six
years ago, he had successfully lobbied
through a bill calling for just that. Before

inches in 1950 to 38 inches following the
draining of more than 50,000 acres of
wetlands.

Although the 1976 bill authorizing
restoration of the Kissimmee River basir
had passed, nothing had been done ™
cause the Corps was, in Jones's wor
“dragging its feet.” Jones asked Vogi,
“John, if the feds don’t get off their
buits, wilt you initiate legislation using
state funds from the Conservation and
Recreation Lands bill and the Save Our
Rivers bill to start filling that ditch?”
Vogt said he would. “Florida just
can’t support unlimited development
and drainage of wetlands,” the senator
said. “What frightens me is that all the
great deserts of the world lie at this lati-
tude. 1 just hope Florida won’t become a
desert.” (One development that need not
frighten Vogt is the new TPC golf course
described on the preceding pages. Mar-
shail; who has visited the course, says the
land has been used with the ecological
health of the area in mind.)

That afternoon Jones confetred with
Governor Bob Graham, briefing him on
Marshall’s findings. In that meeting Gra-

continued




DROUGHT continued

ham reaffirmed his support for restora-
tion of the Kissimmee. “The old Bob
Graham is returning,” Jones said after-
ward. “He was an outstanding conserva-
tion senator. When he became governor,
he appeared to have lost interest in the
environment, but in the last year he has
taken the leadership role on issues like
the Kissimmee. We appreciate that.”
The next day Jones, Marshall and Nat
Reed drove to Clewiston on the south
shore of Lake Okeechobee to discuss res-
toration of the Kissimmee with John B.
Boy, the president of U.S. Sugar Corp.,
and Dalton Yancey, general manager of
*the Florida Sugar Cane League. Environ-
mentalists and sugar growers have often
gone head-to-head on issues, but, as
Jones put it, they were all in the same
boat now because of the drought, and he
wanted their support for restoration of
the Kissimmee. Last year Florida sur-
passed Hawaii as the No. 1 state in sugar
production, with more than a million
tons. Based almost exclusively in south-
ern Florida, the sugar industry farms
349,000 acres of black muck that was
formed by 5,000 years of decaying wet-

lands vegetation. If this muck doesn't et

an abundant supply of water it dries out
like talcum powder and burns when
touched with a match. Last fall drought
conditions were so bad, the fearful grow-

ers drew on this spring’s allotment of wa- _ -
ter from the South Florida Water Man-:

agement District in order to be able to
plant the current crop. They had to gam-
ble in doing that, because they might
have lost not only the crop but also their
soil to fire. Now, there is fear of reduceg
yields this year because the growers wj
have to depend almost solely on rain; fhe
allotment of water left for them in Lfake
" Okeechobee is not enough to meet] the
growers’ irrigation needs.

After the meeting, Boy and Yarkey
remained uncommitted to restoration\pf
the Kissimmee, but Jones has hopes
the growers at least won't oppose it. Boy
and Yancey were also skeptical about
Marshall’s rain-machine thesis, but as
Marshalt said, “If 1 were the president of
U.S. Sugar, I'd sure as hell wonder why
none of my scientists had told me about
the importance of the Kissimmee River
basin {o rain in South Florida. The crop
depends on rain, whether it falls on the
land or comes from Lake Okeechobee as
irrigation water.”

Marshall’s deep involvement with
the Florida environment began in 1960

17

when he became the state administrator
for the U.S. Fish and Wildlife Service.
He left Fish and Wildlife in 1970 to de-
vote his time to the study of Florida eco-
systems. He was a professor at the Uni-

versity of Miami ang_\amw&hd@g‘r:t
sity of Florida-befére becoming a pri :

‘. have to repair it.”

consultzat’in 1974.

Sysfems is the key word for Marshall.
ou don't synthesize knowledge, sci-
tific journals become spare-parts cata-
gues for machines that are never
uilt,” he says. “Until isolated and sepa-

“I

d by the human mind, we will continu

s

to rattle around aimlessly. T am as good a
diagnostician of ecosystems as any good
medical diagnostician is of human be
ings, and I’'m not on any damn ego tri
when I say that. I read medical journdl
to see how medical diagnosticians wbrk.
Sometimes 1 wish I didn’t hayt the
knowledge that [ do, because I £an get
pretty damn glum.” ;
To Marshall, the Kissipginee lakes
neatQrlando, the lower Kissimmee Riv-
er, LakeOkeechobee apd the Everglades
are all a single 3ysteth. “Not enough peo-
ple realize it’s all of a piece,” he says. “I
didn’t invent the whole system. 1 was
able to observe it long enough to under-
stand its processes and to recognize how
they work together, the sheet flow, the
muck, wetlands vegetation, recharge of
the Biscayne Aquifer and the production
of marine fisheries. The only source of

rated pieces of information are assimilat-{-

Marshall (left) and Jones: the discoverdr and prime messenger of the devastating news.

water is rainfall, and it only comes in a
four- to five-month period. You have to
extend the life of that water, That’s what
the system did originally. It was one of
the most efficient systems you could
imagine on the face of the earth. Now we

i According to Marshall, the upper Kis-
i simmee lakes are in trouble. Lake Toho-
! pekaliga receives 20 million gallons a day
of treated sewage effluent, and its sport
fishery is headed for collapse. To an ex-
tent, this lake has acted as a buffer for
the lower lakes, but this cannot continue
indefinitely. Already Lake Okeechobee

is becoming oxygen deficient. South of
the lake, agriculture is in obvious trou-
ble, as is the Biscayne Aquifer. Last year

‘ the South Florida Water Management

District had to pump 325,000 acre-feet
of water from the lake into the coastal
canals to fend off saltwater intrusion.
A soon-to-be-published paper by Jim
Kushlan of the Everglades National Park
staff discloses that the population of
freshwater wading birds in the park has
declined by at least 30% over the past 40
years, with decreased water flow and loss
of wetlands playing critical roles. Chief
hydrologist Dr. Peter Rosendahl reports
that the park will shortly make a request
to the South Florida Water Management
District and the Corps for an additional
450,000 acre-feet of water, more than
double what the park has been getting
annually. :
continoed
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Florida Bay and the Ten Thousand Is-
lands area to the northwest are suffering
greatly. “Fifty species of marine fish and
shellfish utilize the shallow water of the
lower Everglades,” Marshall says. “The
hatching is timed to coincide with the
start of the rainy season in June. The
snook hatch in the new moon in June,'
and that’s it. The snook is a classic case:
of dependency on the sheet flow. They
spawn in the saltwater passes in the Ten
Thousand Islands area. After the eggs

hatch, the larvae move up toward fresh -

water, and they’re always in the top hatf
inch of the water column. They go into
the shallow sheet-flow water and stay in
the Everglades through the winter and
feed. There used to be a plentiful food
supply delivered to them by the sheet
flow. It was such a natural time clock.
Then in the spring, when the snook were
five or six inches long, they would come
back down. But now that's afl changed.
We have cut the shallow-water acreage
in the Everglades in half, and we have

Before and after: The channelized river
{right) runs by an old Kissimmee meander,

also cut the time in half. Instead of the
juvenile snook having nine to 11 months
in sheet flow, it is down to four or five
months.

“During World War II,” Marshall
continues, “the state allowed commer-
cial fishermen to use huge seines for

‘snook, and in one set of a net they couid

get up to 5,000 fish, averaging two
pounds apiece. About six weeks ago, I
went over to the Department of Naturai
Resources marine lab in St. Pete to see
Dr. Gerard Bruger, who has done six
years of tagging studies of snook, and he
told me that the totaf adult population of
snook in the Ten Thousand Islands area
is only about 30,000. That ain’t nothin™
Bruger calls the snook an endangered
species.” :

Last December, guides from Islamo-
rada in the Kevs and fishermen working
with the Americga League of Anglers, a
national organiziition of sports fisher-
men, conducted 3 semiscientific study by
fishing Florida Bay intensively. The bay
was once one of the most productive
bodies of water in the world, but a fol-
low-up repert by the A.L.A. stated that
the 810-square-mile bay has been hit so
hard “that it’s a question of whether or
not it can ever be restored.” There were
few redfish, sea trout were even scarcer,
and no bonefish at all were caught.
The A.L.A. also noted that commercial

catches of silver mullet had declined pre-

cipitously, dropping from just under 2.3
million pounds in 1975 to less than
188,000 pounds in 1980.

Marshall believes that the fishing can
be restored in Florida Bay, but radical
change will be required, beginning with
restoration of the floodplain of the Kis-
simmee. Basic to all South Florida, he

. says, is the reinitiation of the “rain ma-

chine.” Despite backing from many sci-
entists, Marshall is well aware that his
thesis has critics, including Jack Maloy,
the executive direcior of the South
Florida Water Management District, and
Dr. Patrick McCaffrey, staff director of
the Kissimmee Coordinating Council. In
fact, Marshall takes heart from the criti-
cism. “I was ridiculed so many times in
the past whea | turned out to be right,
I’ve gotten to the point where if { don’t
get ridicuted, [ wonder if I'm doing
something wrong,” he says.

Even though Marshall had put togeth-
er the South Florida ecosystem in his
mind 10 years ago, he didn’t realize the
full significance of the rain machine until

¢
'

last year, when he found a copy of an
out-of-print report, Water Resources of
Southeastern Florida, written by Parker
and other hydrologists and published in
1955 by the U.S. Geological Survey.
Marshall began comparing data from it
with other studies, including Gannon's
dissertation and a 1972 report by a plan-
ning engineer at the South Florida Water
Management District, on whose board
Marshall served in 1972 and 73. Last
Jan. 12 in Palm Beach, Marshail gave a
speech on his findings at a symposium on
the Everglades, and two wecks later he
had a meeting with Governor Graham.

Parker and Gannen are all for the res-
toration of the Kissimmee, but Gannon,
who spent eight years as a meteorologist
with a federal task force doing research
on cloud seeding before becoming a pro-
fessor at Lyndon State College in Ver-
mont last year, points out that the rain
machine of South Florida has been per-
manently impaired in part by “the cap-
ping of both coasts with concrete at the
same time the Kissimmee was going
down the tube,” which retards the
evapo-transpiration process.

If Gannon had it within his power, he
would put an immediate stop to develop-
ment. For instance, he would reflood
Golden Gate Estates, a huge tract of land
east of Naples that was drained but never
built on. “To call for cloud seeding or
water conservation is not the same as do-
ing all-out research on the causes or po-
tential causes of the problem,” Gannon
says. “The most reliable and sensible
way to demonstrate the effect of surface
alterations is through numerical model-
ing. You can’t observe rainfall in 1900,
but you can numerically simulate 19040,
the present time and what is likely to
happen in the year 2000 or 2030 at the
present rate of land alteration.” Gannon
believes that it is important that Florida
do this so the pubtic can realize what has
been happening to the state.

Marshall agrees. The vitality of the
state is at stake, and as Jones says, “Art
Marshall is more than an ecologist. He's
a prophet. He has been right every tirne
when he has called the shots. The South
Florida Management District has been
light-years behind him in knowledge and
understanding of the system. If Marshall
had been wrong once, I might not have
the faith I have in him, but he has been
right, right, right, and the people and
politicians had damn well better listen to
what he says.” (]
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