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lorida’s Everglades is
the largest subtropical
wetland in the United
States and a unique re-
source. Everglades
National Park, estab-
lished mn 1947, is desig-
nated an International Biosphere
Reserve, an Outstanding Florida
Water, and a United Nations World
Heritage Site. The Arthur R.
Marshall Loxahatchee National
Wildlife Refuge, established in
1951, is designated an Outstanding
Florida Water and as Critical
Habicat for the endangered Snail
I{ite. The Everglades “River of
Grass” contains a diversity of plants
and wildlife not found anywhere
else in the United States.

For more than a century, man
has altered the ecosystem to pro-
vide for the development of a
growing population, for agricul-
ture, and to protect against deadly
hurricanes and droughts. In fact,
water management efforts support-
ed by citizens, the state, and federal
government helped make Florida
one of the fastest-growing states in
the nation. In the last quarter-cen-
tury, however, a greater apprecia-
tion for the value of natural
ecosystems has evolved. A better
understanding of environmental
resources has shown that effects to
even a small part of the system can
have widespread repercussions.

Today, the Everglades faces
critical challenges as a result of
more than 100 years of change.
Phosphorus-enriched agriculcural
stormwater runoff is upsetting the
ecosystem’s delicate natural bal-
ance. Other threats include changes
in the quantity, distribution and
timing of fresh water; infestation of
non-native plants; mercury accu-
mulation in the tissue of some
Everglades fish, birds and animals;
and a reduction in the size of the
Everglades marshes. At the south-

ern end of the system, Florida Bay
is experiencing algal blooms, sea-
grass die-offs and periodic increas-
es in salinity. These and other
challenges are now being addressed
through imnovative and coopera-
tive programs.

The Everglades Forever Act
passed by the Florida Legislature in
1994 established programs essential
to restore significant portions of
the Everglades. This annual
progress report covers efforts to-
ward these goals for 12 months
ending Sept. 30, 1995, It is present-
ed to the Governor, the Speaker of
the House of Representatives, the
Minority Leader of the House of
Representatives, the President of
the Senate, the Minority Leader of
the Senate, and the Florida
Departiment of Environmental
Protection.

The South Florida Water
Management District developed
this report in coordination with
the following state and federal
agencies: Arthur R Marshall
Loxahatchee National Wildlife
Refuge, Everglades National Park,
South Florida Ecosystem
Reestoration Task Force, United
States Atmy Corps of Engineers,
and Florida Department of
Environmental Protection.

333.950975739
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’ Act Everglades Forever Act
jj Ah h i . Department Florida Department of Environmental
r E V l a[l “ n S Protection

District South Florida Water Management District

Loxahatchee Refuge __ Arthur R. Marshall Loxahatchee National
Wildlife Refuge

Park Everglades National Park

BMP Best Management Practice

C&SF Central and Southgrn Florida Project

EAA Everglades Agricultural Area

ENR Everglades Nutrient Removal Project

EPA United States Environmental Protection -
Agency ! l

STA Stormwater Treatment Area

WCA Water Conservation Area

cfs__ cubic feet per second

ppb parts per billion

ppt parts per thousand
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FLORIDA'S EVERGLADES FOREVER
Act requires a plan to restore a sig-
nificant portion of the remaining
Everglades ecosystem through
construction, research and regula-
tion. les general goal is to improve
water quality and quantity, hy-
droperiod, and prevent the spread
of exotic species in the ecosystem.
The state’s overall restoration and

cleanup effort described in the Act
is known as the “Everglades
Program.”

EVERGLADES

PROTECTION AREA

The area identified for restora-
tion in the Act is comprised of
Water Conservation Areas 1, 2A,
213, 3A, and 3B in western Palm
Beach, Broward and Dade coun-
ties, the Arthur R Marshall
Loxahatchee National Wildlife
Refuge (largely WCA-1) and
Everglades National Park. This re-
gion is known as the “Everglades
Protection Area.”

The Act calls on numerous
state and federal agencies to coor-
dinate eftorts to carry out the
Everglades Program. Most of the
work responsibility is with the
South Florida Water Management
District. The Florida Department
of Environmental Protection is
jointly responsible for more than
half the projects. The U.S. Army
Corps of Engineers is a
contributor and partici-
pant.

EVERGLADES
PROGRAM
MANAGEMENT

In late 1994, the District
created the Ecosystem
Restoration Department
to oversee restoration
programs stretching from the
[Kissimmee River headwaters to
Florida Bay, Now, key Everglades
Program components — construc-
tion, research and program man-
agement — are housed in one
department.

In 1994, the District and
Department jointly released a draft
report explaining the Act’s many
components: The Everglades
Program Implementation: Progran
Management Plan. A total of 55
projects divided into seven cate-

" gories have been delineated from

the Act. This comprehensive doc-
ument outlines objectives, activities
and estimated completion dates for
each project. The District antici-
pates updating this document an-
nually, and in November 1995
released Revision 1.

INTERAGENCY
COORDINATION AND
COOPERATION

Successful implementation of

. the Everglades Program depends

on eftective coordination among
participating agencies. The Act di-
rects the District and Department
to work together to fulfill many
project goals. The Act also directs
the District to pursue some goals
through cooperative arrangements
with the federal government.
Notably, several construction pro-
jects will be joint projects with the
U.S. Army Corps of Engineers. In
addition, federal agencies have a
support role for Everglades
Program projects.

uccessful

implementation of the
fverglades Program
depends on effective
soortination amony
jartieipating ayencies.
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Since the Act’s passage in
1994, the federal government has
developed its own draft Everglades
Program Management Plan. This
and subsequent documents were
developed and authorized by a
working group of the Interagency
Task Force for South Florida
Ecosystem Restoration, a cabinet-
level Washington D.C.-based
group. All federal and state agen-
cies supporting the Everglades
Program are task force members.
The District and Department have
worked closely with federal agen-
cies during the development of the
draft federal program management
plan, and n the coming year, will
develop a single federal/state mrte-
grated Program Management Plan.
The South Florida Ecosystem
Reestoration Working Group is
comprised of federal and state
agencies, and Miccosukee and
Seminole tribes.

The task force formed a pro-
gram management team in 1995 to
develop an integrated state and
federal Everglades Program
Management Plan. The team in-
cludes delegates from state and fed-
eral agencies, and the Miccosukee
and Seminole tribes.

LocaAL

COMMUNICATION

Equally important to the fed-
eral-state effort is communication
of Everglades Program goals to lo-
cal governments and citizens.
District staff regularly meet with
local government ofhicials and citi-
zen groups; publications and news
releases are distributed; and
Everglades issues are discussed dur-
ing Governing Board meetings. In
a special effort to inform citizens
about the District’s budget —
which includes Everglades pro-
grams — public forums were held
in 1994 and 1995 cthroughout the
agency’s 16-county region to ex-
plain the budget prior to final
adoption. District staff also prepare
bi-monthly written reports to the
Governing Board.

FLORIDA BAy

On a final note, many aspects
of Florida Bay restoration are not
legally part of the Everglades
Forever Act. Provisions addressing
Florida Bay restoration and the
Emergency Interim Plan requiring
increased fresh water flows to the
bay were included in the same leg-
islacion (Senate Bill 1350), but are
in a separate section (creating
chapter'373.4593, Florida
Statutes). A discussion of Florida
Bay 15 included in this report for
several reasons: 1) much of Florida
Bay is included in the Everglades
Protection Area described in the
Everglades Forever Act, 2) hy-
droperiod and pollution reduction
are legally part of the Act for ap-
proximately 80 percent of Florida
Bay, 3) both systems are ecological-
ly intertwined, and 4) changes to
the Everglades ecosystem affect
Florida Bay.




THE STATE OF FLORIDA AND
District have long recognized the
importance of Everglades restora-
ton. Research by District scien-
tists began more than 20 years ago.
Reestoration efforts intensified
when Governor Bob Graham
launched the Save Our Everglades
initiative to restore the greater
Everglades ecosystem, stretching

from the Kissinumee River to
Florida Bay. Since then,
Everglades restoration has received
intense scrutiny and extensive legal
challenges. Through it all, a thor-
ough plan to restore the ecosystem
has been developed and is being
implemented. A brief chronology
follows:

SAVE OUR

EVERGLADES

Launched in 1983, Save Our
Everglades recognized that an en-
tire ecosystem needed to be re-
stored — not just small parts of it.
The program set a goal that by the
year 2000, the Everglades would
look and function more like 1t did
in 1900 than in 1983. Since then,
much has been accomplished in
this District/state/federal partner-
ship. Successtul programs have
been launched to restore the
IKissimmee River and to protect
Lake Okeechobee, the Water
Conservation Areas, Everglades
National Park, Big Cypress
Swamp, and the Florida Panther.
Some 326,000 acres of land has
been acquired for protection under

" Background and
Histop

public ownership. This program
continues today.

SWIM PLAN

In 1987, the Florida
Legislature passed the Surface
Water Improvement and
Management (SWIM) Act, which
required the state’s five water man-
agement districts to develop plans
to clean up and preserve
Florida’s lakes, bays, es-
tuaries and rivers. The
District began an
Everglades SWIM Plan
in 1988 and completed
it in 1992.

ENR PRrojecT

In 1988, the District and
state of Florida began
the design and construction of a

4.000-acre wetland to demonstrate
the efficacy of using natural bio-
logical processes to remove nutri-
ents from stormwater. The project
was completed in 1993, and has re-
moved more than 28,000 pounds
of phosphorus that otherwise
would have gone directly into the
Arthur R Marshall Loxahatchee
National Wildlife Refuge, a re-
maining Everglades area in Palm
Beach County.

FEDERAL LAWSUIT

Everglades restoration reached
national attention in the fall of
1988, shortly after SWIM Plan de-
velopment began, when the federal
government sued the state and
District for allegedly not enforcing
water quality laws in two federal
areas of remaining Everglades: the
Loxahatchee National Wildlife
Refuge and Everglades National
Park. This lawsuit ended in an
out-of-court Settlement
Agreement in 1991, and was en-
tered into a consent decree in 1992
in federal court.

EVERGLADES

PROTECTION ACT

In 1991, the Florida
Legislature passed the Everglades
Protection Act in an attempt to
end the federal lawsuit. (This act
was originally named the Marjory
Stoneman Douglas Everglades
Protection Act, but her name was
later removed at her request.) The
Act gave the District several clearly

* defined tools to restore the

Everglades. These included the au-
thority to establish a stormwater
utility to collect tees to fund an
agricultural stormwater manage-
ment system, and the power of
eminent domain to acquire the
land for the proposed Stormwater
Treatment Areas once the SWIM
Plan was approved and necessary
permits issued. Passage of the
Everglades Protection Act paved
the way for settlement of the fed-
eral lawsuit in late 1991. The
Settlement Agreement, however,
remained on appeal untl late
1994.

LEGAL BATTLES

CONTINUE

Despite the passage of the
Everglades Protection Act, legal
bactles continued. Between 1988
and 1992, at least 36 lawsuits were
filed against various aspects of the
cleanup effort, with the main suit
an administrative challenge to the
SWIM Plan. In the meantime, an
excellent foundation for Everglades
cleannp and restoration was being
established. Both the SWIM Plan
and Everglades Protection Act out-
lined similar concepts to clean up
agricultural stormwater runoff up-
setting the ecosystem’s natural bal-
ance.




MEDIATION CREATES

COMPREHENSIVE PLAN

In 1993, the key parties in-
volved in Everglades restoration —
the District, state and federal gov-
ernments, and agricultural and
conservation interests — embarked
on a mediation process to resolve
differences and move ahead with
Everglades restoration. Much was
accomplished in this year-long ef-
fort. A technical plan was devel-
oped outlining the most
comprehensive cleanup plan ever,
based on input from many diverse
interests. A Staterment of Principles
was announced in mid-July, outlin-
ing the framework for a settle-
ment. Despite enormous efforts
by everyone involved, mediation
stalled in December 1993.

EVERGLADES

FOREVER ACT

In 1994, building on the mo-
mentum established in the previ-
ous yea, the Florida Legislature
passed the Everglades Forever Act
to further the cleanup process. The
Act adopts the mediated technical
plan and Statement of Principles.
It also includes dates and deadlines
to meet water quality goals, fund-
ing sources, and describes a re-
search program. The District and
Department have aggressively
moved forward to implement the
Act since its passage 18 months
ago.

MODIFIED
SETTLEMENT
AGREEMENT SOUGHT
The Settlement Agreement
approved by a federal judge in
1991 includes dates and project
components that do not reflect the
expanded and enhanced restora-
tion plan of the Everglades Forever
Act. In light of the expanded pro-
gram of the Everglades Forever

L

Act, a proposed modified
Settlement Agreement was filed
with the court by the setthing par-
ties during 1995. However, con-
servationists, agricultural interests,
and the Miccousukee Indians have
objected to the proposed modifica-
tions.

DISTRICT AND
DEPARTMENT
COMMITMENT TO THE
EVERGLADES

As settling parties pursue ap-
propriate modifications to the
Settlement Agreement, the District
and Departimient are continuing to
implement the Everglades Forever
Act in accordance with Florida
law. An agencywide effort is under
way to carry out the many pro-
grams and projects described in the
Act. Engineering design 1s pro-
gressing and land is being bought
for constructed wetlands, a research
program 1s taking place, a regulato-
ry program has been developed for
EAA growers, in addition to many
other efforts occurring on parallel
tracks. The Department is making
progress on water quality standard
setting and is supporting District
projects.

In November 1995, the
District released its first revision of
the Everglades Program Managenieit
Plan. This is a joint District/
Deparunent report outlining ac-
complishments to date and projects
and deadlines described in the
Everglades Forever Act. The
District is bringing together fedeval
and state agencies into a collabora-
tion dedicated to balancing the
needs of an entive ecosystem. In
addition, the District is working
closely with the federal govern-
ment in the comprehensive C&SF
Reestudy to improve and update
the regional water management
system to benefit the Everglades
and natural environment.

he District and

Department are
committed to
implementing the
Bverglades Forever Aet,
and more importantly, to
restoring and
preserving this
wetlands system of
nternational
significance.

South Florida is home to a
human population that depends on
the Everglades for its quality of hfe
and long-term economic sustain-
ability. The Everglades Program —
as described in the Act — is the tie
that turned adversaries into willing
participants in the restoration of a
unique place on earth. The
District, Department, and other
participating parties are committed
to implementing the Everglades
Forever Act, and more importancly,
to restoring and preserving this
wetlands system of international
significance. @




MUCH PROGRESS WAS MADE
this past year toward Everglades
restoration, with accomplishments
occurring across all fronts. General
design of the STAs was completed.
The ENR Project finished its first
full year of operation. More re-
search to gain a better understand-
ing of the Everglades was launched
than n any previous year. The

5 Highlg

BMP make-up water rule was de-
veloped and adopted in October. A
financial system to separately ac-
count for Everglades Program ex-
penditures was implemented. The
first annual agricultural privilege
tax was collected. And it has been
an equally successful year for
Florida Bay, highlighted by acquisi-
tion of the Frog Pond.

The federal government con-
tinued to follow through on its
commitment to the greater
Everglades ecosystem. In this time
of budget-cutting, Everglades pro-
jects again received Congressional
support. The C&SF
Comprehensive Restudy moved
forward, with release of a recon-
naissance report and the Jaunch of
a feasibility study. The Florida
Legislature continued to support
Everglades restoration, designating
$27 million in 1995 for East Coast
Buffer land acquisition.

i

A

The Everglades experienced
one of its wettest years on record
in 1994, with effects stretching
into 1995, Rainfall in the Water
Conservation Areas was the highest
since records began in 1915. A
late-season tropical storni in
November 1994 followed by an
unnsually wet December caused
serious flooding. The rains brought
some negative conse-
quences, decimating the”
deer population in
WCA-3, affecting other
wildlife and plants, and
forcing the closure of
two sections of the Park
for four months.

o *J While many complex
-—T!'Eﬂ and parallel efforts are

occurring simultaneous-
ly for Everglades restoration, this
report deals specifically with the
Everglades Forever Act and District
efforts concerning Florida Bay
restoration. Accomplishments in
1995 are ghlighted, with more
detail provided later in this docu-
ment:

v The District created the
Ecosystem Restoration
Department, bringing togeth-
er all major Everglades
Program components under
one section;

v Four of the 55 projects de-
scribed in the Everglades
Program were completed and
others are progressing on
schedule;

The nearly 4,000-acre
Everglades Nutrient Removal
Project — the largest of its
kind in the world — complet-
ed its firse full year of opera-
tion in August, removing
approximately 28,000 pounds
of phosphorus from EAA
stormwater runoft that other-
wise would have gone directly
to the Loxahatchee Refuge;

General design of the
Everglades Construction
Project was completed and
detailed design began;

A detailed design workshop
was held to inform minority,
women, and other business
owners of contracting oppor-
tunities related to the
Everglades Construction
Project;

A draft Programmatic
Environmental Impact
Statement for the Everglades
Construction Project was pre-
pared;

Approximately 327 acres were
acquired for the STAs, bring-
ing a total of more than
14,000 acres under public
ownership of the 44,500
needed;

The Corps of Engineers was
asked to consider water releas-
es to maximize environmental
benefits to the Everglades in
its evaluation of the Lake
Okeechobee regulation sched-
ule;




Major research projects were
initiated to determine the lev-
els of phosphorus and other
nutrients associated with im-
balances in flora and fauna in
the Everglades water;

An extensive mercury research
program was initiated in co-
operation with the
Department, Florida Game
and Fresh Wacer Fish
Commuission, EPA, U.S.
Geological Survey, and
Everglades National Park;

A national interagency work-
shop on mercury research was
coordinated by the District;

The Technical Oversight
Committee sponsored a nutri-
ent threshold workshop in
February, which was cthe furst
time the three major phos-
phorus threshold research
groups (Florida International
University, Duke University
and the District) convened to
discuss their research.

Everglades Agricultural Area
growers have reduced phos-
phorus moving off their lands
by more than 30 percent
through BMPs and othet
measures;

v

v

The C-139 basin water quali-
ty Monitoring program was
implemented;

The BMP make-up water rule
was completed;

The Districe killed 700,000
melaleuca tees in the Water
Conservation Areas, pulled
850,000 seedlings, and aerially
treated 250 acres with a
promising new herbicide, and
the Loxahatchee Refuge treat-
ed 183,000 wees and pulled
80,000 seedlings;

The second bi-annual exotic
plant survey in the Everglades
was completed;

The first annual agriculeural
privilege tax was collected;

The U.S. Senate passed an
amendment to the National
Highway Systemn bill auchoriz-
ing use of Alligator Alley toll
revenues for Everglades and
Florida Bay restoration;

A financial accounting system
to track District costs to im-
plement the Everglades
Program completed its first
year;

v

Many projects to benefit
Florida Bay continued, includ-
ing the second year of the
Taylor Slough Demonstration
Project, concluding the sixth
test o improve water deliver-
ies to the Park, acquiring the
Frog Pond, and opening a
joint research station with the
Park; and

The District continued to
work with the Department,
federal government and other
stakeholders in Everglades
restoration to adjust for differ-
ences between the federal
lawsuit settlement and the Act.
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The Act’s cornerstone is the
Everglades Construction Project.
This is a multi-faceted project oc-
curring largely in and around the
Everglades Agriculture Area to
clean up stormwater
leaving the EAA, 1m- .,
prove the flow and tim-
ing of fresh water to the
Everglades, and provide
other benefits to the
Everglades and some ur-
ban residents.
The heart of the con-
struction project is the
development of six
manmade wetlands, identified in
the legislation as “Stormwater
Treatment Areas,” or STAs. In the
eyes of many, Everglades restora-
tion and the Act are perhaps best-
known for these huge wetlands —
to be the largest in the nation, and
a unique, innovative method to
clean up surface water entering the
Everglades.

The STAs are strategically
placed between the Everglades and
agricultural fields to reduce phos-
phorns and other nutrients in
stormwater runoft before discharge
to the ecosystem. The STAs will
act in combination with on-farm
Best Management Practices to re-
duce nutrients to an amount that
will not cause harm to the
Everglades. The STAs — along
with structural modification to the
District’s canal system — will also
be used to improve the timing and
flow of fresh water to the
Everglades Protection Area.

This portion of the Act will
work in concert with other pro-
gram elements to provide a sound
basis for the state’s long-term
cleanup and restoration objectives
for the ecosystem.Taking a decade
to design and construct, the
Everglades Construction Project
will become one of the nation’s
largest public works projects for
environmental restoration.

STORMWATER

TREATMENT AREAS

These large-scale wetland
treatment systems will remove
phosphorus and other nutrients
through natural biological process-
es. Phosphorus-laden agricultural
runoft is entering the Everglades
untreated and is upsetting the
ecosystem’s natural balance.
Proliferation of cattail which caus-
es a displacement of other native
flora and fauna is one visible symp-
tom of this problem. In combina-
tion with BMPs, the wetland
treacment systems will reduce
phosphorus and other nutrients in
water eritering the Everglades.

Constructed wetlands have
been used around the world for
more than 20 years to treat waste-
water, but have never been built on
a scale this large. The six STAs have
an effective creatment area of
40,473 acres, treating runoff from a
total tributavy area of 769,479
acres.

Stormwater vunoff from the
two agricultural basins contribut-
ing the greatest amount of phos-
phorus to the Everglades will be
treated in the STAs: the Everglades
Agriculcural Area and C-139 basin.
The EAA is the site of extensive
sugar cane and vegetable farming,
and produces about 45 percent of
the phosphorus load discharged to
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the Everglades. The C-139 basin in
Hendry County contributes about
7 percent of the phosphorus load
from cattle-grazing and citrus op-
erations. Other benefits provided
by the STAs include improved wa-
ter supply for the Everglades, re- -
duction of harmful fresh water
discharges to coastal estuaries,
flood control benefits for urban
Palm Beach County, and water
supply benefits for urban and agri-
cultural uses. Other modifications
to the levee system will improve
sheetflow to the Everglades and al-
low better management practices
to be carried out.

The constructed wetlands
range in size from 812 to 16,480
acres. They will be built on former
EAA farmland that must be pur-
chased or is already in public own-
ership. A small portion of the STAs
will be built on land which today
remains in relatively natural condi-
tion. These two areas have been
identified as a small portion of the
Loxahatchee Refuge and the
Brown’s Farm Wildlife
Management Area, a 4,720-acre
parcel in southwest Palm Beach
County managed by the Florida
Game and Fresh Water Fish
Commission. Both are publicly-
owned areas, and will be mitigated
on a 2:1 basis. In this case, mitiga-
tion will involve the purchase of
similar relatively pristine lands else-
where in exchange for the use of
the natural areas. The purchase of
private land holdings within the
Rotenberger Tract is one area con-
sidered for mitigation.

Development of the STAs in-
volves land acquisition, design,
construction and modification of
structural components, natural re-
establishment of wetland vegeta-
tion, and installation of scientific
research and monitoring equip-
ment. In 1995, the District com-
pleted draft General Design
Memoranda for all construction

m

aking a decade to

design and
construct, the
Everglades Construction
Project will hecome one
of the natisn's larpest
Dublic works projects
[or environmental
restoration,

project components. This process
included extensive review by the
Department, Corps of Engineers,
U.S. Fish and Wildlife Service, and
Park. Contracts were awarded for
the detailed design for a number of
project components: STA-1 West
earthwork, structures, and outflow
pump station, STA-1 inflow and
distribution works, STA-2 works
including the WCA-2A hydropat-
tern restoration, and the STA-2
outflow pump station.

The Act allows the District to
refine or modify Everglades
Construction Project design ac-
cording to standard engineering
practices. In 1995, as the STA sites
became better understood, several
changes were made that are worth
noting:

v The layout of STA-2 was
modified to create a shorter
andswider flow path for
greater treatment efliciency.
Less significant changes in-
cInde realignment of the inte-
rior levee and the addition of
a new control structure for
added operational flexibility;

v STA-5 underwent design
changes which may eliminate
one pump station — a savings
of approximately §7 million;

v The conceptual design of
STA-6 was modified to in-
clude revised inflow control
and distribution structures,
and new discharge control
seructures to allow discharges
directly to the Rotenberger
Tract;

v The Rotenberger Tract re-
ceived minor changes to its
perimeter levees that will not
affect its operation;

v West WCA-3 hydropattern
restoration will change with
the addition of 12 new struc-
tures in the FPL embankment;
and
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Overview of the

v The Corps of Engineers ap-
proved plans to support a hy-
dropattern restoration project
within the Everglades
Construction Project under a
75:25 percent federal/District
cost-sharing agreement. This
project involves removing the
levees on 3.5 miles of west
WCA-3A to improve sheet-
flow to the Everglades.
Additionally in 1995, all pro-
Jject management plans, gener-
al design memoranda, revised
construction schedules, and
cost estimates for the entire
Everglades Construction
Project were completed.

The STAs will be completed
on a staggered basis between 1997
and 2003, and will begin discharg-
ing treated water to the Everglades
after an initial starc-up phase. In
combination with the BMPs, they
will reduce phosphorus inflows
from the EAA to the Everglades
Protection Area to an annual flow-
weighted average concentration of
approximately 50 parts per billion.
The Act requires research and
monitoring take place to deter-
mine the phosphorus amount
which will not cause an imbalance
in the Everglades flora and fauna. lt
1s likely that this numeric standard
will be lower than 50 ppb, and re-
search will identify refinements to
the STAs and BMPs or superior
technologies to meet these more
stringent water quality standards.

Should no standard be adopted, the
Act sets the phosphorus standard
for waters entering the Everglades
Protection Area at 10 ppb.

EVERGLADES

NUTRIENT REMOVAL

PROJECT

In 1994, the District began
operation of a prototype STA
known as the Everglades Nutrient
Removal Project. Encompassing
nearly 4,000 acres of former agri-
culeural fields, the ENI Project is
presently the nation’s largest con-
structed wetland designed to treat
stormwater runoft. The project
serves the dual purposes of starting
the phosphorus-removal process,
and providing design, operation
and management experience to be
applied to the larger STAs.

v




Although it 1s too early to predict
long-term results, the project in
1995 was removing more than 75
percent of the phosphorus present
in EAA runoft diverted through it,
with an average phosphorus con-
centration in the effluent entering
the Loxahatchee Refuge of sub-
stantially less than 50 ppb. The
ENR Project is located on state-
owned land adjacent to the
Loxahatchee Iefuge in Palm
Beach County. Long-range plans
call for it to be included as the
lower half of the 6,670-acre STA-1
West.

OTHER COMPONENTS

In addition to nutrient reduc-
tion, the Everglades Construction
Project has other features to bene-
fic the ecosystem:

Rotenberger and Holey

Land Water Supply

The Everglades Construction
Project will improve water supply
to several remnant Everglades ar-
eas. Runofl from the C-139 basin
will be treated in STA-5, and after
treatment, discharged to the
29,000-acre Rotenberger Tract.
Water supplied to the L-4 borrow
canal from STA-6 and the
Rotenberger Tract shall provide
water supply and hydropattern
benefits to the 34,300-acre Holey
Land Wildlife Management Area,
the Big Cypress Seminole Indian
Reservation, the Miccosukee
Indian I eservation, WCA-3, and
local landowners.

Reestablishing Sheetflow

The Everglades Construction
Project will reestablish sheetflow
along approximately 19 miles of
the Water Conservation Areas.
Sheetflow will be improved
through structural and operational
modifications to the C&SF Project
to ensure a more uniform overland

flow, and by increasing the fresh
water flow to the STAs for treat-
ment and delivery to the
Everglades.

298 Districts
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The EAA includes five smaller
drainage districts which discharge
runoff to Lake Okeechobee: four
Chapter 298 drainage districts and
the state lease No. 3420 area
(Closter Farms). These five basins
encompass approximately 32,000
acres along the south and east
shores of Lake Okeechobee and

ncompassing nearly

4,000 acres of
former agricultural
figlds, the ENR Project
i presently the nation's
largest constructel
wetland designed (o
(reat stormwater
runoff.

are situated primarily in Palm
Beach County. Improvements to
their conveyance systems will allow
redirection of 60 to 80 percent of
their stormwater flows from Lake
Okeechobee to STA-1 West, STA-
2,0or STA-3/4.

The Act requires these
drainage districts to develop water
conveyance systems to re-route up
to 80 percent of their runoff south
to STAs so that treated water is ul-
timately discharged to the
Everglades. These conveyance sys-
tems will be constructed in coordi-
nation with the STAs, and will be
in operation within 60 days of
completion of the appropriate
STA. This will improve the
Everglades ecosystem by con-
tributing extra treated water for
hydropattern restoration. As an ad-
ditional benefit, water quality
along the southeast rim of Lake
Okeechobee will be improved
through diversion of these dis-
charges.

L-8 and C-51 Basin

Improvements

Some non-EAA areas of Palm
Beach County also will benefit
from the construction program.
The L-8 basin is a 171-square-mile
area of Palm Beach County (with
2 miles in Martin County) consist-
ing of agricultural lands, the
DuPuis Reserve and the J.W.
Corbett Wildlife Management
Area. Water from this relatively
pristine area will be redirected
northwest to Lake Okeechobee to
improve water supply to the
greater Everglades ecosystem and
reduce localized flooding.

The 164-square-nule C-51
basin in Palim Beach County will
benefit from both the Everglades
Construction Project and C-51
West Project being designed by the
Corps of Engineers as part of the
C&SF Project. More usable water
will be stored in the system and
less will go to tide where it can
upset the salinity balance of the
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Lake Worth estuary. The C-51 West
Project is being revised to incor-
porate design requirements of the
Everglades Construction Project to
avoid redundant design efforts and
costly rework. This is being accom-
plished through a cost-sharing ef-
fort with the Corps of Engineers
that will provide flood protection
to this urban area and treated water
to the Everglades Protection Area
through STA-1 East.

OTHER ISSUES

The District continued to
pursue the following efforts related
to the Everglades Construction
Project in 1995:

Land Acquisition

Of approximately 44,500 acres
needed for the Everglades
Construction Project, 14,190 are
now under public ownership. In
1995, the District closed on one
parcel in STA-1 East containing
280 acres and completed negotia-
tions for a 47-acre parcel in STA-1
West. Negotiations continue with a
number of landowners in all STAs,
and the District anticipates negoti-
ations will result in additional
agreements to purchase in 1996.

Eminent domain proceedings will
be required in 1996 for landown-
ers in STA-1 West who will not
voluntarily sell their lands.

Land acquisition activities in
support of Florida Bay restoration
also continued. Of approximately
10,400 acres needed for the Corps
C-111 Project, 6,200 are now un-
der public ownership. In 1995, the
District closed on the purchase of
three tracts in the Rocky Glades
area totalling 551 acres, acquired
title to the 5,200-acre Frog Pond
tract, and completed negotiations
to buy eight other pavcels totalling
221 acres. Negotiations continue
with landowners in the Rocky
Glades and the District anticipates
these negotiations will result in ad-
ditional agreements to purchase in
1996.

Hiring of Displaced

Workers

The Act requires that the
District give preferential treatment
to farm workers displaced due to
the Everglades Construction
Program. These workers will be
given priority for employment op-
portunities consistent with their
skills associated with the construc-
tion and operation of the STAs. In
1995, the District developed a dratt
policy for the hiring of such dis-
placed workers. By the end of
1995, the District should have ap-

proved this policy and identified an
agency in Belle Glade to assist with
this endeavor.

Public Use of STAs for

Recreation

Public access and recreation
within the STAs are required to
the extent that these activities do
not interfere with restoration ob-
Jjectives. The District has completed
an evaluation of potential recre-
ational uses of the STAs and has
incorporated passive recreation
into detailed design contracts.

Improved Technology

The legislation concluded that
STAs and BMPDs are currently the
best available technology to reduce
nutrients in stormwater runoft. In
1996, the District is scheduled to
conduct a review of superior tech-
nologies which could be used in
conjunction with the STAs to re-
duce phosphorus load to below 50
ppb, if that becomes the criterion.
Chemical weaunent, limerock ad-
sorption and absorption, percola-
tion ponds, and aquifer storage and
recovery are examples of alterna-
tive treatment technologies. @
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Hydropattern
Restoration

IRestoration of natural water
flows through the Everglades is
one of the great challenges of the
Everglades Program. Shallow sheets
of water flowing across the
Everglades played a major role in
the creadon of the unique features

VYAVAVAY

of the ecosystem which is known
as the River of Grass. Re-creating
these features involves a full range
of hydrologic parameters known as
hydropattern, which includes the
depth of water, duration of inunda-
tion, and the timing and distribu-
ton of fresh water flow.

Hydropattern encompasses the
more commonly-used word, “hy-
droperiod,” which is the area’s an-
nual period of inundation. The Act
calls for programs to begin restor-
ing the Everglades hydroperiod,
which broadly fall into the cate-
gories of construction, research and
planning. Collectively, these pro-
grams will begin the restoration of
the overall Everglades ecosystem
hydropattern.

The natural flow of water into
and within the Everglades has been
greatly changed due to develop-
ment efforts and state and federal
water management programs in
South Florida during the past cen-
tury. A key objective of state and
District policy is the restoration of
historical patterns of fresh water
flows, including improved timing
and quantity to the greatest extent
possible, while not diminishing
flood protection and water storage
potential.

VAVAVAVAVAVAVAVAVYAYAY

he natural flow of

water into ani
within the Everglaes
as heen greatly
changed due to
development efforts and
state and federal water
management programs
in South Florida during
the past century.

A challenging aspect of hy-
dropattern restoration is the defini-
tion of restoration targets for the
remaining Everglades system, and
addressing the inevitable contlicts
between restoration needs of the
natural system and providing ade-
quate water supply and flood con-
trol for developed areas of South
Florida.

Historically, the fresh water
which nourished the Everglades
began its journey hundreds of
miles north in the Upper
I[<issimmee Chain of Lakes. Water
from Central Florida collected in
this basin and slowly snaked its way
south in the winding Kissimmee
River, eventually reaching Lake
Okeechobee. At times, water over-
flowed Lake Okeechobee’s south-
ern marsh banks to nourish
Everglades wetlands south of the
lake. Together with rainfall, this




water slowly and genty filtered
through the Everglades and even-
tually exited via coastal estuaries
into the Atlantic Ocean, Florida
Bay, Gulf of Mexico, and coastal
estuaries of the Atlantic.

Florida’s torrential summer
rainstorms and occasional tropical
cyclones would fill the Everglades
wetlands to their broadest reaches
and to their deepest levels from
June to October. Water would then
recede during the drier winter and
spring months. This seasonal rise
and fall was varied in its spacial dis-
tribution, depth and timing, and,
over the course of time, created the
historic Everglades.

Delivery, amount and timing
of this essential flow was perma-
nently changed by the pressures of
development in South Florida. The
regional system of canals, pump
stations and levees was built for
flood control, water supply and
water management. Re-routing
water for these purposes occurred
at the expense of the Everglades.
Today, many parts of the remaining
Everglades receive much less water
than they did historically, with un-
natural distribution and timing of
manmade deliveries. Other parts of
the Everglades now have more
prolonged hydropatterns, well in
excess of the natural depths and
duration of the original ecosystem.
Many people, in fact, today live

where the River of Grass once
overflowed in the wet season.

Changes in timing and flow of
water have eftects throughout the
ecosystem including the decline of
wading bird populations, an in-
crease In non-native plant species,
and in some instances a shift in the
type of natural system. While the
system of levees and canals has al-
lowed the prosperous development
of South Florida, it has reduced
coastal groundwater levels and
groundwater storage, which results

in increased seepage out of the
Everglades. Exceptionally wet years
such as 1994 and 1995 cause ex-
treme high water levels to be
forced into the remaining ecosys-
tem, stressing tree islands and ter-
restrial wildlife inhabiting those

regions.

STRUCTURAL AND
OPERATIONAL
CHANGES .
The Everglades Construction
Program addresses hydropattern
restoration through structural and
operational improvements. Overall,
the District is required to increase
water supply to the Everglades
Protection Area by an average an-
nual increase of 28 percent over
the baseline years of 1979-88. In
addition to water from Lake
Okecchobee, some stormwater
currently discharged to the ocean,
plus drainage from special districts
that ring Lake Okeechobee will be
re-routed south for treatment in
the STAs and subsequent discharge
to the Everglades. These changes
benefit the Everglades and Florida
Bay by providing additional
amounts of fresh water, and pro-
vides a secondary value of reduc-
ing the harmful effects of fresh
water to South Florida estuaries.
The Act requires that all watec
lost to the EAA from the BMP
program — because growers could
retain more water on-site for nu-
trient-reduction programs — will
be replaced. The District has devel-
oped a model to quantify the
amount of water that is to be re-
placed, and was scheduled to com-
plete rule development in late
1995 for implementation of this
model. The model calculates the
estimated volume of replacement

water based on a 12-month period
beginning each October. The esti-
mated volume is then delivered
from Lake Okeechobee to the
Water Conservation Areas over a
five-month period — October
through February — the following
year. Water will not be delivered if
the Everglades is above flood stage.
The rule also provides that the
District Governing Board will be
asked to decide whether deliveries
will be made if Lake Okeechobee
levels are low or if there is a
chance the deliveries might be
detrimental to the Everglades
National Park due to high water.

RESEARCH AND

PLANNING

The ultimate water supply
needs of the ecosystem are still be-
ing defined. For Everglades hy-
dropattern to be restored, scientists
must completely define restoration
goals and recommend what his-
toric habitat types should be tar-
geted for restoration in specific
regions of the ecosystem.Then, ex-
perts must determine how much
water the system needs and how
and when deliveries should be
made to recreate historic condi-
tions. Long-range plans can then
be developed to meet those needs.
The District has an extensive plan-
ning effort under way to begin an-
swering these questions — an
activity which is tied to the devel-
opment of the Lower East Coast
Regional Water Supply Plan.




Lower East Coast (LEC)
Regional Water Supply
Plan

Water supply planning is an
important step in restoring the
Everglades hydropattern and a crit-
ical component to help South
Florida manage its rapid growth.
The District is preparing mid-
range plans for watershed areas
within its 16-county region. These
water supply plans will provide
recommendations and strategies to
guide District and local govern-
ment decisions for the protection
of fresh water resources through
the year 2010.

In 1996, the District is sched-
uled to complete the LEC Plan,
which will address the future needs
of the Everglades, the urbanized
southeast coast, and other areas de-
pendent on Lake Okeechobee for
water supply. While District staff’
have made projections of future
water supply needs for urban and
agricultural users, they do not have
the historic data base necessary to
provide a complete picture of the
water supply needs for the envi-
ronment — in particular the
Everglades.

Recognizing this lack of dara
and the need to estimate initial
restoration targets, a 22-member
scientific advisory panel recom-
mended in 1994 that a computer
model known as the Natural
System Model (NSM) should be
used in the planning process to es-
timate Everglades water needs.
Staft has incorporated this recom-
mendation into the alternative de-
sign phase of the water supply
plan. Initial alternatives have at-
tempted to meet the NSM target
hydroperiods throughout the
Everglades Protection Area, with
particular attention to the duration
of inundation. The plan will also
lay a foundation from which the
comprehensive review study of the

wiana

C&SF Project can build upon to
achieve restoration targets.

The LEC Plan will identify
additional research needed in this
arca. Then, with a clearer under-
standing of the research and infor-
mation available, a long-range
program will be devised to moni-
tor the system and predict hy
dropattern needs. This information
will be incorporated into plan up-
dates, which will develop addition-
al water supply programs to meet
those needs after Restudy recom-
mendations have been finalized.

The LEC Plan is expected to
provide recommendations for de-
termining environmental water
supply, including initial minimum
flows and levels, for the remaining
Everglades. This will be an attempt
to define “significant harm” to the
ecosystem, and could result in rec-
ommended changes to the
District’s operations and regulatory
programs. Rulemaking will resume
after the new minimum tlows and
levels recommendations are fin-
ished in 1996.

OTHER EFFORTS

A number of other efforts are
under way to help improve
Everglades hydropattern. One of
the most important is the
Congressionally-authorized C&SF
Restudy which will consider
Everglades hydropattern as pare of
its overall mission of ecosystem
restoration. The Corps completed
its reconnaissance study phase in
late 1994 and began its feasibility
study phase in 1995. The review
study will consider a number of
long-range options beyond the
LEC plan’s 2010 horizon, neces-
sary for Everglades hydropattern
restoration.

pnent Lisk

In 1994, the District requested
that the federal government review
the timing, location and quantities
of regulatory releases as part of its
evaluation of the alternative Lake
Okeechobee regulation schedules.
The intent is to facilitate releases of
water for hydropattern improve-
ments in the Everglades as well as
improving the management of
Lake Okeechobee. The District
also recommended that the study
utilize the same computer models
being used in the LEC Plan and
that the study include alternative
schedules developed by the Districe
as part of that plan. An agrecment
Initiating this study was finalized in
1995.The Corps has initiated a re-
view of the Lake Okeechobee reg-
ulation schedule.

Two other important
hydropattern-related efforts in-
clude refining the opetation of the
STAs to maximize hydropattern
restoration, and seeking
Congressional amendment of the
C&SF Project to include water
quality protection, hydropattern
restoration, and environimental en-
hancement as authorized purposes.

The District has requested the
Corps evaluate the feasibility of
improving the Bolles and Cross
canals that provide east-west con-
nections to the Miami, North
New River and Hillsboro canals.
Such canal improvements could
potentially benefit the functioning
of the STAs and BMPs in addition
to reducing flood damages in the
EAA. &
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Research and monitoring ave
essential to ensure that velevant and
current information is available to
decision-makers to protect and re-
store the Everglades ecosystem.
Wise adaptive management of the
remaining Everglades requires
tracking the success of ecosystem
restotation efforts through moni- *
toring and developing an under-
standing of the ecosystem through
applied research. The Act requires
research and monitoring to evalu-
ate effectiveness of restoration ef-
forts in improving water quality,
hydropattern, and other key aspects
of ecosystem health. The District
and Department will carry out re-
search and monitoring projects.
Both long- and short-term projects
will evaluate Everglades ecology at
scales ranging from laboratory
studies to field monitoring at mul-
tiple sites. Data will be analyzed to
evaluate and revise program design
and operation.

Four focal areas are integrated
within the research and monitor-
ing projects: 1) describing existing
water quality in the Everglades and
tributary waters and effectiveness
of existing water quality standards
in protecting those waters, 2) eval-
uating ecological and hydrological
needs of the Everglades, 3) con-
ducting research to determine nu-
trient (or threshold) levels to
maintain the Everglades ecology,
and 4) assessing effectiveness of on-
farm BMPs and superior treatment
technologies in conjunction with
the STAs for improving water
quality.

EXISTING WATER

QUALITY MONITORING

Water quality data in the
Everglades and tributaries have
been synthesized, checked to assure
quality, and compared against exist-
ing water quality standards. A re-
port describing the results of these
analyses was issued 1n September
1995.The District is developing
predictive relationships between
phosphorus loads to, and phospho-
rus concentrations in, the
Everglades. The South Florida
Water Quality Model was designed
with that goal in mind and will be
completed in 1996. (Models are ad-
dressed in more detail later in this sec-
tion).

Projects to evaluate water
quality standards for the Everglades
and EAA canals are defining rela-
tionships between water discharges
and the resulting water quality in
the Everglades Protection Area.
The Department’s evaluation will
review antidegradation standards
and classifications of EAA canals.
This review will consider the des-
ignated uses of these canals as
recreation; propagation and main-
tenance of a healthy, well-balanced
population of fish and wildlife; and
existing beneficial uses including
flood control, water conveyance for
urban and agriculeural supply,
Everglades hydropattern restora-
tion, water conveyance to STAs,
and navigation.




Analysis of Everglades and
EAA waters relative to state water
quality criteria revealed several ar-
eas of concern. In the Everglades,
values exceeding the state criteria
were found for dissolved oxygen
levels and specific conductance. In
EAA canals, dissolved oxygen was
frequently lower than state criteria,
and specific conductance was less
often a concern. Ammonia was
problematic in some EAA basins
and atrazine was a concern for all
of the basins for which data were
available. While these values exceed
state criteria, a key issue is to de-
termine how serious the concern
is, as many constituent values of
water quality are naturally occur-
ring. Analysis will include biologi-
cal information on waterbodies in
the EAA and Everglades.
Continuing cooperative data
analysis between the Department
and Districe will determine canses
of these problems and will recom-
mend additional research and
monitoring if necessaty.

ECOLOGICAL AND

HYDROLOGICAL NEEDS

The Act requires the District
and Department to implement a
research and monitoring program
to evaluate the ecological and hy-
drologic needs of the Everglades
Protection Area including mini-
mum flows and levels. The
Department and Districe will com-
plete this research by Dec. 31,
2001. This requirement 1s being
met through coordination with the
Lower East Coast Regional Water
Supply planning process, develop-
ment of the South Florida
Regional Simulation Model and
Everglades Landscape Model, and
field and laboratory studies.

e Act requires that

the District and
Department conduet
research to define safe
nutrient levels to
Drotect and restore the
Everglades, with
emphasis o
phosphorus.

NUTRIENT THRESHOLD

RESEARCH

The Act requires that the
District and Departiment conduct
research to define safe nutrient lev-
els to protect and restore the
Everglades, with emphasis on
phosphorus. This research has been
under way in WCA-2A for nearly
a year and is planned for other ar-
eas of the Everglades as well. In ad-
dition, carefully controlled and
replicated studies of nutrient and
hydrologic effects on Everglades
vegetation communities will be
conducted in greenhouses.
Rescarch in WCA-2A is conduct-
ed along a large nutrient gradient
transect in which native vegetation
(sawgrass) has given way to unde-
sirable vegetation (cattail) at high
phosphorus concentrations. At

some point along the transect, the
biological community will be
judged sufficiently unaffected to
conclude that ambient phosphorus
concentrations are at a level which
create no imbalance in sawgrass
comumnunities.

Additional research on phos-
photus concentrations is being
conducted in WCA-2A using a
large number of 5-foot diameter
dosing chambers. Dosing chambers
are enclosed systems which contain
known quantities of chemicals,
with the only vanables being the
nutrient being examined, phos-
phorus in this case. These chambers
and experunental controls enclose
representative sections of
Everglades wetland and are inject-
ed with various rates of phospho-
rus loading on a weekly basis.
Clear differences in vegetation re-
sponses to phosphorus loads have
been noticed by District re-
searchers, confirming the utility of
the chamber technique. In addi-
tion, the District and federal agen-
cies are jointly sponsoring dosing
threshold research being conducted
by Florida International University.
This research in constructed flumes
located at the Everglades National
Park and the Loxahatchee Refuge
will look at the response of the
natural flora and fauna to increased
concentrations of phosphorus.
These results, and those of the
transect and greenhouse studies,
should provide sound and defensi-
ble recommendations for setting
phosphorus threshold criteria for
the Everglades at a level which
create no imbalance in sawgrass

communities.




ENR RESEARCH

FOR STAs

A research program has been
started in the Everglades Nutrient
Removal Project which will pro-
vide information to refine the de-
sign and operation of the STAs.
Frequent monitoring of water
quality at numerous stations
throughout the ENIR Project will
allow the District to track the per-
formance of the project in improv-
ing water quality as marsh plant
and algal communities mature and
water levels fluctuate within the
project.

To date, the ENR Project has
been extremely successful in re-
ducing nutrient concentrations and
loads. The average phosphorus
concentration leaving the project
has been about 25 ppb and the
load reduction to date has averaged
about 80 percent. This perfor-
mance indicates that the concepru-
al design of the STAs is
appropriate. District researchers are
developing a wetlands water quali-
ty model to predict the movement
and fate of phosphorus through
the STAs and through Everglades
Protection Area marshes. This
model will project phosphorus re-
moval efficiency of the STAs under
various management and opera-
tional scenarios.

Starting with a 1993 baseline
map, vegetation coverage and com-
petition in the ENR will be
tracked quarterly using low alu-
tude, infrared aerial photography.
On-going measurements of water
movement through vegetation and
from evapotranspiration will be
used to improve hydrological mod-
els of the ENR Project and the
greater Everglades ecosystem.

Also at the ENR_, a series of
experiments has begun ro monitor
the response of attached algae and
microbes to the addition of nutri-
ents expected to be present in
stormwater entering the STAs.
These and related studies on sedi-
ment accretion rates will deter-
mine the method and rate at
which phosphorus is retained
within constructed wetlands. These
results and data from other District
projects will be used to calibrate
and verify the Wetlands Water
Quality Model.

VAVAVAVAVAVAVYAVAYAYAY

0 date, the ENR
Project has heen
extremely suecessful in
redueing nutrient
concentrations an

loads.

OTHER COMPONENTS

In addition to the four focal
areas, other components of the
comprehensive Everglades research
and monitoring program include:

Computer Model

Development

Computer models are integra-
tive tools to bridge gaps between
research elements. They are de-
signed to guide management deci-
sions, improve understanding of
mechanisms chat govern how the
system reacts to natural and human
influences, and guide decisions re-
garding selection of monitoring
and research projects. Five such

models under development follow:

v

The South Florida Water
Quality Model will be used to
predict nutrient concentra-
tions throughout the
Everglades to determine if wa-
ter quality standards will be
met under a variety of hydro-
logic and pollutant loading
conditions.

The Wetlands Water Quality
Model will be applied to un-
derstand and predict nutrient
retention by constructed wet-
lands.

The South Florida Water
Management Model
(SFWMM) will be a major
tool in analyzing water quan-
tity management alternatives.
The new regional simulation
model — the South Florida
Regional Simulation Model

— will take advantage of cur-
rent computer technology and
geographic information sys-
tems data to evaluate regional
water management options
with greater realism and
speed.

The District’s Natural System
Model, which is essentially a
SFWMM with all structures
and canals removed, will be
used to provide initial esti-
mates of hydropattern re-
quired to restore the
Everglades.




v  The Everglades Landscape
Model is being developed by
the District to address ecolog-
ical issues. It will predict long-
term landscape changes
resulting from water and nu-
trient management practices.
The model divides the system
into 10,000 cells, cach con-
taining ecological submodels
to simulate Everglades hydro-
logic, nutrient and ecological
dynamics with interconnec-
tions to neighboring cells,
When fully operational, it will
allow a realistic appraisal of
various management options
through simulations over a
long period of time, and will
assist the District and other
agencies in evaluating trade-
offs among water quantity,
quality, timing and distribution
objectives for the Everglades.
This model will further refine
these estimates through an un-
derstanding of how landscape
vegetation patterns respond to
hydrologic changes.

v The Interagency Task Force
for South Florida Ecosystem
Restoration is overseeing the
implementation of a computer
model as well: the Across
Trophic Level System
Simulations.

Collectively, the combination
of modeling, monitoring and re-
search will provide information for
estimating the hydrological needs
of the system.

MERCURY

MONITORING AND

RESEARCH

High levels of methylmercury
have been found in fish and other
wildlife in the Everglades canals
and marshes. A multi-agency ef-
fort is under way to understand the
problem and develop an appropri-
ate response.

Natuve of the Problem

Methylmercury is the most
toxic form of mercury in aquatic
ccosystems and concentrates about
a million times from the water to
fish, and up to another order of
magnitude in top-predator wildlife
linked to the aquatic food chain.
As a consequence, ultra-trace con-
centrations that are harmless to
drink biomagnify up the food
chain to unsafe levels. The highest
average concentrations of mercury
in fish anywhere in Florida are
tound in the Shark River Slough
area of WCA-3A and the Park.

In response, the Florida
Department of Health and
Reehabilitative Services issued advi-
sories recommending no human
consumption of several sport fish
species in WCA-2A, 3A, and the
Park, and limited consumption in
the Loxahatchee Refuge. In addi-
tion, mevcury accumulation in the
organs and tissues of Florida pan-
thers feeding in the Park area has
been identified as the most likely
cause of death of one female and a
contributing factor in the death of
two others. The most significant
sources and the reasons for the un-
usual severity of the mercury prob-
lem in the Everglades are still not
yet fully understood.

The Department released in-
formation indicating that fish in
the eastern portion of Florida Bay
were generally the most contami-
nated of the Florida estuaries stud-

ted to date, with some species ex-
ceeding the 0.5 ppm Florida action
level. This information prompted
the Park and the Florida
Department of Health and
R chabilitative Services to issue a
fish consumption advisory for se-
lect species of sport fish in Florida
Bay.

Sources of Mercury

Possible sources of mercury to
the Everglades include atmospheric
deposition from emission sources
outside the Everglades; effects of
drainage, soil disturbance, hydrope-
riod alteration within the system;
and the storage of mercury in the
Everglades over the millennia.
Atmospheric sources may be local,

0$sihle sources of
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regional or global because elemen-
tal mercury does not break down
in the environment and is only
slowly changed to forms that can
be rained out, sequestered, and
buried in soil or sediment beneath
the horizon accessible to biological
organisms. Potential atmospheric
sources include coal burning, mu-
nicipal and medical waste burning,
metals mining and smelting, use
and disposal of mercury in com-
metrcial products, and natural
sources such as volcanoes, springs,
and forest fires. Waterborne
sources may include releases from
Lake Okeechobee, peat decompo-
sition, EAA crop burning with
subsequent runoff to nearby canals,
and the leaching of limestone for-
mations underlying the Everglades.

Research Programs

A state-federal-private mer-
cury research program has been
organized to characterize the na-
ture and extent of the problem,
quantify sources, and characterize
the processes that affect mercury
transport, transformation, and ac-
cumulation in the Everglades
canals and marshes. EPA Region
IV has begun a four-year intensive
study of the nature and extent of
the mercury problem in the
Everglades under the REMAP
(Regional Environmental
Monitoring and Assessment
Program).The Florida Game and
Fresh Water Fish Commission con-
tinues to monitor mercury in the
Florida freshwater sport fish, but
studies of the Florida panther and
its prey have been curtailed. The
Department has expanded its fish
monitoring efforts to include
Florida estuaries.

There are a number of ongo-
ing studies to identity and quantify
mercury sources and transport to
the Everglades. Beginning in
February 1994, EPA and the
District initiated a two-year study
of the contribution of mevcury
water transport to the Everglades.
An intensive air emissions source
study was conducted by the
Department, EPA, and the electric
utiliey industry in Auguse 1995, »
The Florida Atmospheric Mercury
Study, begun in 1993, is designed
to measure total mercury concen-
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trations in wet and dry deposition,
wet only deposition, particles, and
gas phase at nine sites around
Florida. Seven sites are in South
Florida, including one funded by
the District at the ENIR Project.
These data will be used to deter-
mine the contribution of atmos-
pheric deposition to the mass
loading of mercury to Florida wa-
ter bodies.

At the same time, the
Department, EPA, and U.S.
Geological Survey are studying the
process and factors that govern the
routes and rates of transport, trans-
formation, and accumulation of
mercury in the Everglades. Such
mediating factors include the
quantity, timing, and routing of
water as well as its chemical con-
stituents. The Department is fund-
ing studies to quantify the
exposure and toxicity of mercury
in wading birds and the bioaccu-
mulation of mercury at each level
of the Everglades food chain.
These data will be used to evaluate
the adequacy of existing state Class
[T water quality standards for mer-
cury, as required by the Act.

EPA has taken the lead in de-
veloping mathematical models to
simulate the mansport, transforma-
tion, and accumulation of mercury
and critical mediating factors like
sulfate, nutrients, and iron in the
canals and marshes. The District
will support this initiative with
data and related nutrient models.
These models will be used to eval-
uate the eftect of various source
control and water management
strategies on the mercury problem
in the Everglades. In particular,
these models will play a crincal
role in evaluating the potential
mercury-related environmental
impacts of the STAs.

This complex multi-agency
South Florida Mercury Studies
Program is being organized, fo-
cused and coordinated under the
auspices of the Federal Task Force.
To assist in this effort, the District,
Department, and EPA co-spon-
sored a national interagency work-
shop on mercury research in the
Everglades in West Palm Beach in

November 1994.




COOPERATIVE

RESEARCH IN

AqQuaTic ECOLOGY

An Aquatic Ecology Research
Laboratory has been established at
Florida Atlantic University in Boca
Raron to support Everglades re-
search and monitoring. This shared
facility will allow District scientists
to collaborate with university fac-
ulty and students on research pro-
jects, while giving students an
opportunity to learn the ecology

m
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of this complex ecosystem.Ten
projects were under way in 1995,
and construction of a shared re-
search-grade greenhouse facility 1s
planned for 1996. Experiments
conducted in the greenhouse will
determine effects of nutrients and
hydrology on Everglades wetland
communities. This research will
not only assist determinations of
safe nutrient levels for the
Everglades, but will also provide
crucial information on the
Everglades Landscape Model.

ANNUAL REPORTS

Progress and results of these
multiple research and monitoring
activities will be presented in an-
nual, peer-reviewed reports to the
Governor, President of the Senate,
and Speaker of the House of
Representatives. These will be pre-
pared in coordination with the
Department, and will commence
with an interim report due Jan. 1,
1999. Beginning Jan. 1, 2000, peer-
reviewed reports will be submitted
annually. These reports will include
current research and monitoring
efforts, and will identify water
quality parameters in addition to
phosphorus which exceed state
standards or are causing or con-
tributing to adverse effects to the

Everglades.




“ Regulation

An effective regularory pro-
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gram 1s essential to protecting the
Everglades. The Act outlines a
comprehensive program to assure
that all water reaching the ecosys-
tem by Dec. 31, 2006 will not up-
set its natural balance. To meet this
ambitious goal, a number of regu-
latory efforts are occurring simul-
taneously. These include a BMP =
program for the EAA and C-139
basins to reduce phosphorus load
by at least 25 percent, regulating
five small Lake Okeechobee
drainage districts, complying with
applicable state and federal regula-
tions, and adopting phosphorus
standards. A synopsis follows:

EVERGLADES

AGRICULTURAL AREA

REGULATORY

PROGRAM

The EAA is a fertile region
south of Lake Okeechobee con-
taining approximately 470,000
acres of sugar cane, 60,000 harvest-
ed acres of vegetables, and 5,000
acres of rice. Its 45 percent contri-
bution of phosphorus-enriched
stormwater to the Everglades for
the 1979-88 baseline period was
the largest single source of this nu-
trient to the ecosystem. Smaller
amounts come from other agricul-
tural and urban basins, and from
rainfall. The District regnlatory
program (Chapter 40E-63, FAC)
to reduce phosphorus load i the
EAA has been under way for three
years, and is contained in the Act.
The EAA Regulatory Program re-
quires a minimum 25 percent re-
duction of phosphorus in surface
water runoff from the EAA basin
to the Everglades Protection Area.
The District completed rulemak-
ing for the program in 1992, and
all EAA landowners have been
permitted under this program.

This program requires the de-
velopment of on-site Best
Management Practices to reduce
phosphorus load leaving growers’
property. BMPs are farming meth-
ods designed to reduce fertilizer
runoff, conserve water, and im-
prove crop productivity. Soil test-
ing, tertilizer application directly to
the crop root zone, longer drainage
retention, sediment controls, and
innovative crop location are some
examples of BMPs. Non-agricul-
tural users also must implement
BMPs if they discharge into a
District canal. Land users were to
fully implement their phosphorus-
reduction programs by the begin-
ning of 1995. Growers are
implementing and fine-tuning
their BMPs and District staft
members are conducting site visits
to individual farms to inspect the
BMPs.

The goal is to achieve a col-
lective 25 percent phosphorus re-
duction from the entire
553,000-acre basin — not from
each individual farm. The District
will determine if this reduction has
occurred by comparing phospho-
rus discharges for future 12-month
annual average periods with a base
10-year period of record from
1978 to 1988. The first 12-month
compliance determination period
began May 1, 1995 and concludes
April 30, 1996. Phosphorus
amounts will be measured at five
District structures discharging from
the southern boundaries of the
EAA into the Everglades.

If an overall phosphorus re-
duction of 25 percent (relative to
the baseline year) has not occurred,
the District will then begin exam-
ining practices of individual grow-
ers and other land users to see
where additional reductions can be
achieved. Both the agricultural in-
dustry and Department and
District staff are optimistic that the

e
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targeted 25 percent reduction will
be achieved. In fact, monitoring
for the past four years has shown
the annual average phosphorus
load leaving the EAA basin has
been reduced by more than 30
percent. The Act provides financial
incentives for growers who reduce
below the 25 percent minimum.

Approximately 40 percent of
the growers have chosen an option
called “early baseline” They must
demonstrate a phosphorus reduc-
tion rate of 25 percent at the farm
level if the overall basin average
does not meet the 25 percent re-
duction. These growers need not
make additional BMP changes if
they can show 25 percent reduc-
tions have been met at their indi-
vidual farms. Early baseline
permittees began providing water
quality monitoring data to the
District in 1993,

C-139 BasIN

The District is in the process
of carrying out a similar BMP reg-
ulatory program in the C-139
basin, a 168,437-acre area in
Hendry County contributing
phosphorus to the Everglades. This

rural arca is primarily used as pas-
ture land for cattle grazing, with
increasing amounts of land being
converted to citrus production.
Landowners cannot collectively
exceed the historic annual average
phosphorus loading, based propor-
tionately on historic basin rainfall
recorded from Oct. 1, 1978 to
Sept. 30, 1988. Rulemaking began
in 1994 and is expected to be
completed in early 1996.

LAKE OKEECHOBEE

DRAINAGE DISTRICTS

The discharges of four 298
districts and state lease No. 3420
(Closter Farms) located south of
Lake Okeechobee, will be subject
to requirements similar to the EAA
Regulatory Program. The 298 dis-
tricts and Closter Farms, which
currently discharge stormwater
runoff directly to the lake, will be
required to implement phosphorus
reduction BMPs similar to those
being implemented in the EAA.
They will also be required to di-
vert the majority of their dis-
charges to the appropriate STA
within 60 days of completion of
that STA. This will improve the lo-
calized water quality of Lake
Okeechobee, and send additional
treated water to the Everglades
ecosystem.

ADDITIONAL WATER

QUALITY PARAMETERS

The 40E-63 regulatory pro-
gram addresses only phosphorus.
The Act requires that all water
quality paramerters be addressed
through BMPs. Prior to the expi-
ration of the permits in 1997, and
for each subsequent five-year per-
mit term, the District will amend
rules governing water quality of
discharges to the Everglades
Protection Area. This requirement
will apply to regulatory programs
for the EAA, Lake Okeechobee

drainage districts, and C-139 basin.
I'hrough the EAA Environ-
mental Protection District or oth-
erwise, landowners will sponsor a
program of BMP research. Con-
sistent with the water quality mon-
itoring program, EAA landowners
will field-test BMPs in a sufficient
number of representative sites in
the EAA o reflect soil and crop
types and other factors that influ-
ence BMP design and effective-

eSS,

OTHER TRIBUTARIES

Regulatory programs may be
required for other tributary areas
which discharge to the Everglades
Protection Area. These areas in-
clude three basins south of the
C-139 which comprise the lower
“Western Basins” area of Hendry
and Collier counties including
Seminole and Miccosukee reserva-
tions, and a small number of urban
lower east coast areas which back-
pump into the Everglades. The
combined Western Basins con-
tribute approximately 11 percent
of the phosphorus load entering
the Everglades Protection Area
while urban areas contribute ap-
proximately 5 percent. The EAA
contributes 45 percent, and rainfall
the remaining 40 percent of total
phosphorus load. Rulemaking for
regulatory programs for these
basins is expected to begin in
1996.

STATE AND FEDERAL

PERMITS

Not only will the District de-
velop and oversee regulatory pro- -
grams for Everglades restoration,
but it also must obtain state and
federal permits for clean up efforts.
Some are required by the Act, and
others by federal law.

e




State Permits
The Department is charged by

the Legislature to regulate Florida
water quality. As a result, the Act re-
quires the District to apply for sev-
eral state permits for the Everglades
Program. In 1994, the District sub-
mitted two permit applications for
this purpose. The first was for con-
struction, operation and mainte-
nance of the Everglades
Construction Project. The second
was for the operation and mainte-
nance of structures within the con-
trol of the District which discharge
into, within or from the Everglades,
yet are not included in the
Everglades Construction Project.
The District has since received a
completeness summary from the
Department for both applications.
The District is now preparing addi-
tional information that must be
supplied prior to the Departiment’s
determination that reasonable assur-
ances, as described in the Act, have
been provided.

Federal Requirements

Due to federal involvement
with portions of the Everglades
Construction Project, a
Programmatic Environniental
Impact Statement (PEIS) was re-
quired to be completed by the
Corps of Engineers. A draft was
prepared for public review in
September 1995, and is scheduled
for completion in February 1996.
The PEIS is an ambitious undertak-
ing that will look at the region as a
whole, with detailed site-specific
evaluations made on an “as needed”
basis. A Section 404, Clean Water
Act, permit application for the
Everglades Construction Project
was submitted to the Corps in
August 1994. The PEIS will serve as
the Corps’ decision document in
the permitting process.

researeh progranm is

under way to
letermine the
phosphoras amount
which probably existed
in the Everglaes under
historic contitions,

The District continues to ap-
erate the ENIX Project according to
an interim order by an EPA admin-
istrative law judge issued in April
1994. The EPA requires a National
Pollution Discharge Elimination
System permit for the project. In
April 1995, EPA issued a proposed
modified permit for the ENR
Project. A public hearing was held
in September 1995 regarding this
proposed modified permit. At the
close of the public comment peri-
od, EPA plans to review conunents,
provide responses to the comments,
and 1ssue its final action regarding
the modifications.

PHOSPHORUS CRITERION

The Everglades developed un-
der very low nutrient conditions,
and rainfall may have been its pri-
mary source of phosphorus. A re-
search program is under way to
determine the phosphorus amount
which probably-existed in the
Everglades under historic condi-
tions. Once known, a regulatory
program will be developed to assure
that future discharges contain safe
nutrient levels for the ecosyster.

The Department and District
have initiated an extensive peer-re-
viewed monitoring and research
program to determine the phos-
phorus criterion. Data from sam-
pling of water quality, algae,
macrophytes and other indicators
of ccological health ac multple sta-
tions of WCA-2A are being col-
lected. These will provide a clearer
picture of environmental changes
in the Everglades associated with
nutrient enrichment, particularly
with respect to phosphorus thresh-
old above which ecological imbal-
ances of aguatic flora or fauna
occur. The District and federal
agencies are also funding a phos-
phorus dosing study in flumes lo-
cated at the Park and Loxahatchee
Refuge. These will be evaluated
along with data from laboratory,
greenhouse, other field studies, and
from other researchers to provide
information for the Department to
use in establishing a numeric phos-
phorus criterion in the Everglades
Protection Area. The Department
1s using the Everglades Technical
Oversight Comunittee as the vehi-
cle for establishing the phosphorus
criterion for the Everglades
Protection Area.

By Dec. 31,2001, the
Department will file a notice of
rulemaking to establish a phospho-
rus criterion in the Everglades
Protection Area. If the Departiment
has not adopted a criterion within
two years from that date, by law the
criterion will be set at 10 ppb. @
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Exotic Species
Control

Florida is home to dozens of
established exotic plant species, with
at least 25 percent of all plants and
trees in Florida being non-native
introductions. Some new arrivals

VAVAY

pose no environmental threat, but
others are wreaking havoc on nat-
ural arcas. Melaleuca, Brazilian pep-
per, hydrilla, water hyacinth, and
others have become entrenched and
are costing millions of dollars to
keep in check. Non-native pest-
plants are one of the largest envi-
ronmental threats to Florida,
infesting much of the greater
Everglades ecosystem. Exotic plants
degrade the natural environment,
intertere with flood control and
recreation, and cause other prob-
Jems for people such as allergies.
The Act directs the District to
establish a program to control the
expansion of and remove unwant-
ed exotic species from the
Everglades Protection Area, giving
highest priority to plant species af-
fecting the largest area. The Act
also calls for District efforts to be
coordinated with those of federal,

state, and other governmental enti-

ties. The District has considered
exotic species control a priority for
years, so the Act enhances already
on-going efforts in this area. A
brief explanation of District con-
ol efforts in the Everglades
Protection Area follows:

MELALEUCA

Melaleuca covers the largest
area within the Everglades of all
unwanted exotics — infesting an
estimated 480,000 acres in South
Florida. Large infestations occur in
the Water Conservation Areas.

The District launched an ag-
gressive melaleuca control program
in 1990.The primary control

method is manual herbicide appli-
cation, a very time-consuming and
expensive process. However, a
number of promising alternative
control methods are under devel-
opment.

In 1995, the District treated
250 acres of the Water
Conservation Areas by aerial herbi-
cide application. It will take 12 to
I8 months to determine its effec-
tiveness, but early results are en-
couraging. The District also is
supporting U.S. Department of
Agriculture research into insects
for melaleuca control, including
the melaleuca weevil, sawfly, and
other Australian melaleuca-feeding
insects. The Loxahatchee Refuge
has an ongoing melaleuca treat-
ment program, supported by
$100,000 in U.S. Fish and Wildlife
Agency funds and $75,000 in
District funds. The Park js control-
ling melaleuca within its borders,
with the most serious infestations
in the northeastern Park near
Taylor Slough.

Community support is helpful
on this battefront. For several years
the District has supported efforts
of the non-profit citizen group,
Everglades Restoration Movement,
which organizes melaleuca
seedling pulls in WCA-2 in
Broward County.

Melaleuca is a very persistent
tree that is hard to eradicate. But it
appears District efforts, supported
by those of other governments and
private agencies, can control its
spread in the Everglades. Today, its
range is no longer increasing and it
is even being reduced. With the
use of new biological controls, the
District expects to further decrease
its infestation in the next decade.
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BRAZILIAN PEPPER
Brazilian pepper poses a great

threat to the Everglades, and has

Like melaleuca, it will form a
dense stand if allowed to spread. [t

plication, burning, and flooding.
The District 1s co-sponsoring re-
search with the University of
Florida for biological control with
insects from its native range. Two
species of insects have been im-
ported, and are in quarantine in
Gainesville.

AQUATIC PLANTS

are being watched carefully in the
Everglades. Today hydrilla, water
hyacinth and water lettuce are
largely confined to canals in the

in check by the District. Primary
control methods are herbicide ap-
plication and mechanical harvest-
ing. However, floating and
submerged water weeds are a
threat to the Everglades, and their
spread is being carefully moni-
tored.

VINES AND KUDZU

A multitude of invasive vine
species plague South Florida.
Particularly alarming 1s the Old
World climbing fern (Lygodium).
This species appears to be rapidly
expanding its range in South
Florida’s wetlands. Old World

heavily infested with this plant. It

infested large portions of the Park.

also is hard to remove. The primary
removal methods are herbicide ap-

Aquatic and submerged weeds
present a larger problem in Central
Florida and Lake Okeechobee, but

Everglades, and their spread is kept

A small amount of kudzu, an
invasive vine characteristic of the
“deep South,” was spotted along a
Water Conservation Area levee in
Broward County in 1993.This
species was planted on Broward
canal levees by the Soil

arly detection and

[reatment —
hefore they cover
hundreds of thousands
0f acres — is
essential in winning the
War with exotic plants

climbing fern threatens Everglades
tree islands and the region’s cypress
forests. The Loxahatchee Refuge is

has not been reported in the Park.

Conservation Service in the 1950s.
Trial plantings sought to determine
its suttability as a vegetative cover
for limestone levees. In spite of re-~
peated mowings over 40 years, a

‘number of small patches persisted

on the levee. In the 1990s, mowing
decreased and remnant plantings
appeared. District staff members
quickly treated the small kudzu in-
festations with herbicides and to-
day are monitoring the area.

OTHER SPECIES

Although not as well known
in Florida as melaleuca and hy-
drilla, many other plants are equal-
ly invasive in Florida, but perhaps
not yet as widespread. In fact,
many are sold commercially. The
Australian tree, carrotwood, for ex-
ample, has only been in Florida
since 1980. It is already invading

many coastal natural areas, includ-
ing mangrove communities. Early
detection and treatment — before
they cover hundreds of thousands
of acres — is essential in winning
the war with exotic plants. The
District works closely with groups
such as the Florida Exotic Pest
Plant Council to identify potential
pest-plants throughout the state.

FROG POND CONTROL

EFFORTS

Special efforts are being taken
to prevent the spread of non-native
plants in the Frog Pond in South
Dade County, as unused agricul-
tural land can quickly convert to a
cover of non-native plants. In
September 1995 the Discrict ap-
proved short-term three-year feases
for the eastern five sections of the
Frog Pond, to allow land uses that
should prevent the spread of ex-
otics. The western three sections
will be addressed in an overall land
management plan the District is
developing with the assistance of
environmental and governmental
agencies. Brazilian pepper appears
to be the greatest threat in this
tract of land.

INTERAGENCY

STEERING COMMITTEE

In 1995, a steering commiitee
composed of state, federal and local
governinent agencies was created.
The committee will provide guid-
ance in ranking species for control
in the Everglades and will review
District vegetation management
plans and procedures. @




Funding

A dedicated funding source is

essential to carry out Everglades
and Florida Bay restoration pro-
grams. The Everglades
Construction Project alone is one
of the largest public works efforts
in the nation for environmental
restoration, estimated to cost ap-
proximately $685 million over 20
years. Other Act components to be
funded include research and moni-
toring, the Frog Pond land acquisi-
tion, and further elements
requiring District, state or federal
support. The extensive research and
monitoring components required
by the Act and related permits are
extremely costly, and funding is not
provided to cover these expenses.

The Act directs the District to
separately account for all monies
used to fund the Everglades
Construction Project. To meet
these requirements the District de-
veloped an accounting system to
include all costs directly aceributed
to the Act. This accounting system
was implemented Oct. 1, 1994,
Multiple funding sources are con-
templated for the Everglades
Program, with a brief description
of each to follow:

AD VALOREM TAXES

The Act gives the District the
authority to levy ad valorem taxes
of up to 0.1 nill within the
Okeechobee basin for design, con-
struction and acquisition of the
Everglades Construction Project.
As required by the Act, this will be
the sole direct contribution of ad
valorem taxes expended for these
purposes on the construction pro-
ject. The District initially levied 0.1
mill for this in 1993. For fiscal
year 1994-95, the tax revenue was
$23,039,085.

AGRICULTURAL

PRIVILEGE TAXES

To fund the furst phase of the
Everglades restoration program, the
Act imposed an annual tax for the
privilege of conducting an agricul-
tural trade or business within the
EAA and C-139 basins. In
November 1994, agricultural prop-
erty owners in the EAA and the
C-139 basin, in Palm Beach and
Hendry counties, received the first
county tax notice which included
the agricultural privilege tax. The
Act specifies that the annual per
acre tax be collected through the
normal county collection process.

EAA Agricultural

Privilege Tax

The EAA agricultural privi-
lege tax was $24.89 per acre in tax
notices mailed in November 1994.
The tax ranges from a minimum of
$24.89 per acre in 1994 and in-
creases every four years, unless
EAA phosphorus load reductions
meet increasingly higher levels, un-
til it reaches a maximum of $35 in
2006. EAA taxes for the 1994-95
fiscal year totalled $13,097,277.
After the 20-year period, it will
decrease to $10 per acre for main-
tenance and operation costs of the
final phase. The legislation encour-
ages the use of BMPs to reduce
phosphorus load leaving the EAA.
It also includes financial incentives
for BMP performance that exceeds
the 25 percent basin requirement,
or which reduces the phosphorus
load to 50 ppb.The incentive cred-
its will not reduce the agricultural
privilege tax below the $24.89 per
acre minimum. The District imple-
mented an in-house billing system
in 1995 to record and apply incen-
tive credits and vegetable classified
acreage to individual tax bills. This
system was used to produce the tax
voll certified by the Governing




Board on Sept. 14, 1995. Tt was
merged with that of Hendry and
PPalm Beach counties, and was in-
cluded on the November 1995 tax

notice.

C-139 Basin Agricultural

Privilege Tax

The C-139 basin agriculeural
privilege tax was $4.30 per acre in
1994 and was certified by the
Governing Board at the same rate
for 1995. The amount paid by an
individual property owner may
change from year to year depend-
ing on the number of agricultural-
ly classified acres within the basin.
The total amount of tax to be as-
sessed will always be $654,656
as specified in the Act. After a 20-
year period, the per acre tax will
be $1.80.The Act does not provide
for either increases in the total
amount of revenue or for property
owners to earn phosphorus-reduc-
tion incentive credits.

VEGETABLE ACREAGE

The Act recognizes that veg-
etable farming is subject to both
volatile market conditions and to
crop loss from freezes, floods and
droughts. It provides for setting the
privilege tax for appropriately
qualified vegetable acreage ac the
minimum tax without eligibility
for incentive credits. If the
Governor, President, or U.S.
Department of Agriculture declares
a state of emergency or disaster
due to natural conditions, payment
of the agricultural privilege tax
will be deferved for one year.

ALLIGATOR ALLEY

ToLL REVENUES

The Act includes the legisla-
tive finding that Alligator Alley,
designated as State Highway 84
and U.S. [nterstate Highway 75,
contributed to the alteration of
water flows in the Everglades and

aftected ecological patterns of the
historic southern Everglades. The
Legislature determined that it is
appropriate, and in the public in-
terest, to establish a system of tolls
for Alligator Alley to produce fi-
nancial resources to help restore
the natural values lost by the high-
way’s construction.

Toll use must be split equally
between the Everglades and
Florida Bay. Projects that qualify
for these funds include the
Everglades Construction Project;
land acquisition to move STA-3/4
out of the Toe of the Boot (an
Everglades remnant area in the
EAA); water conveyance projects
which enable more water resources
to reach Florida Bay to replenish
marine estuary functions; engi-
neering design plans for waste-
water treatment facilities for
Florida Keys marine waters; and
highway redesign to improve
sheetflow of water across the
southern Everglades.

In the fall of 1995, District
and Florida Department of
Transportation officials were seek-
ing federal authorization to redi-
rect the use of Alligator Alley toll
revenues for these projects. The
U.S. Senate passed a version of the
National Highway Bill authorizing
use of the tolls for the Everglades.
Ic is estimated that this could pro-
vide approximately $60 million be-
fore the year 2005.

PRESERVATION 2000

Up to $33 million of P-2000
funds was redirected for Jand ac-
quisition for the Everglades
Construction Project. Of this
amount, in fiscal year 1994 the
District committed approximately
$19.3 million for proposed land
acquisition projects, with $13.9
million budgeted in 1995.

FPL MITIGATION

FunDs

The District did not use FPL
mitigation funds for land acquisi-
tion in 1995. The funds will be
available for use in future years.

FEDERAL FUNDS

In concert with the 1993
Statement of Principles, it is antici-
pated that the federal government
aill contribute approximately $87
million for C-51 West and STA-1
East. There are potential federal
funds available for the Water
Conservation Areas 2 and 3 hy-
dropattern through Section 1135
of the 1986 Water Reesources
Development Act. The District also
received a $219,242 grant from the
EPA to conduct a three-year mev-
cury mass balance study in the
Everglades.

SPECIAL ASSESSMENTS

Provisions within the Act au-
thorize the Diswrict to create one
or mote stormwater management
benefit areas and levy special as-
sessments to fund stormwater
management systems. 1f the need
arises, these would be created alone
or in cooperation with counties,
municipalities, and special districts.
No such special assessiments have
been identified to date. @




{ Florida Bay

¥ Tlorida Bay lies between the

southern tip of mainland Florida
and the Florida Keys. The bay ex-
ceeds 850 square miles, with most
of its area contained in Everglades
National Park. This subtropical es-
tuary was once noted for its cleat,
shallow waters, lush seagrass beds,
and outstanding fishing.

Starting in the 1980s dramatic
changes in the ecology of Florida
Bay became evident. These changes
included widespread death of sea-
grass beds, turbid water associated
with this die-oft, large and sus-
tained algae blooms, death of
sponges near the Florida Keys, and
a decline in commercial and recre-

large hoost for

Florida Bay came in
1994 with the passage
of legislation o restore
the estuary.

ational fisheries yield. These obser-
vations prompted many concerned
citizens to conclude that “Florida
Bay is dying”

It 1s generally assumed that
Florida Bay’s decline is caused by a
long-term increase in salinity from
the diversion of fresh water away
from the bay through District
canals. However, a panel of emi-
nent scientists in 1993 concluded

the understanding of Florida Bay
was insufficient, and the causes of
its decline could not be attributed
to any one factor. The panel rec-
ommended a program of research,
monitoring and modeling to better
understand the bay, and a focused
interagency effort to achieve
restoratton goals.

A large boost for Florida Bay
came in 1994 with the passage of
legislation to restore the estuary.
The state directed the District to
modify the quantity, quality, timing
and distribution of water delivered
to the bay to effect restoration. The
Everglades Forever Act specifies
that Florida Bay is part of the
Everglades Protection Area, and
thus must be restored and protect-
ed. The Florida Bay Restoration
legislation (ES. 373.4593) further
specifies this legislative intent. The
District’s Florida Bay program,
when combined with the pro-
grams of partner agencies, will
guide this restoration effort. Its
goals are to:

v define the character of the
unimpacted ecosystem and
what has changed because of
human activities;

v determine causes of this
change, distinguishing natural
causes from human-induced
causes, and distinguishing ef-
fects of past water manage-
ment actions from the effects
of other human activities;

v gain the ability to accurately
predict the ecological conse-
quences of alternative man-
agement actions;

v define a set of realistic ecolog-
ical endpoints for environ-
mental managers to target, and




v umplement actions to reach
these endpoints.

The Florida Bay restoration
program has three components: re-
search, water management activi-
ties, and interagency cooperation.

RESEARCH

The District conducts and
supports research, monitoring, and
modeling projects to reach restora-
tion goals. Research will provide
an understanding of what makes
the bay “tick” and hence, what
would contribute to its collapse,
and how water management and
other factors interact to cause eco-
logical change. Water quality and
biological monitoring prograns
are designed to document the cur-
rent status of the bay and buld
baseline information sufficient to
establish the effects of changing
water management practices on
the bay’s ecology. Computer mod-
eling efforts will synthesize re-
search and monitoring data, and
information regarding bay interac-
tions with the Florida landscape,
Gulf of Mexico, and Keys. Models
will be used to assess and predict
the consequences of water man-
agement changes in the Everglades
on the Florida Bay ecosystem.

Historical Studies of

Flovida Bay

An essential part of any effort
to restore Florida Bay is to under-
stand its historical environmental
conditions and ecological charac-
tevistics. Only when the past bay is
understood, can one define how it
has changed and what restoration
goals should be. Three studies of
the history of Florida Bay and ad-
jacent wetlands of the C-111 basin

are under way. These studies will
reconstruct the bay’s salinity during
the past 100 to 200 years, its mutri-
ent history, and the extent to
which recent changes in its eco-
logical structure are similar or dis-
similar to past changes.

Water Quality and

Biological Monitoring

The District 1s conducting
water quality and biological moni-
toring to assess its current status
and detect changes in response to
future management practices.
Projects are being conducted
through cooperative agreements
with the Park, Dade County
Deparunent of Environmental
Resource Management (DERM),
Florida International University,
National Audubon Society and
The Nature Conservancy. Water
quality and physical monitoring
will improve understanding of
fresh water inflow, circulation,
salinity, water claricy, and nuerient
availability for algal and seagrass
growth. Biological monitoring will
improve understanding of seagrass-
es, macroalgae and hshes.

Research and Ecological

Modeling

Florida Bay is connected to
the Everglades through fresh water
flow into the bay and saltwater in-
fileration into the Everglades. The
boundary between these two sys-
tems — the salinity transition zone
— is an area of enormous ecologi-
cal importance and also an area
that will undergo dramatic changes
from programs mandated in the
Everglades Forever Act and Flonda
Bay Restoration Act.

This transition zone is impor-
tant because it contains large stores
of nutrients. It is the nursery of
many important fish species, and
the feeding and breeding ground
of wading bird populations. This is
the area of the bay where effects of
water management changes will be
most easily detected and the
mechanisins that caused these
changes most readily identified.
The District’s research program is
focused on this mangrove-domi-
nated, salinity transition zone.

Cooperative research projects
are designed to determine the ef-
fect of changing the quanticy, qual-
ity, timing, and distribution of fresh
water flow on nutrient cycles, and
submerged plant and fish commu-
nities. These cooperative projects
are being conducted by University
of Florida, Florida International
University, the Department of
Environmental Protection,
Louisiana State University,
Everglades National Park, U.S.
Geological Survey and Distvict re-
searchers. Information gathered
will be synthesized into computer
models, which then will become
tools for predicting the conse-
quences of water management al-
ternatives on this region.

WATER MANAGEMENT

ACTIONS

The District has established a
series of Florida Bay restoration
initiatives, in conjuncton with the
Corps of Engineers and the Park,
to increase the quantity and quality
of fresh water flows to Florida Bay.
Three key efforts follow:




Experimental Program of

Water Deliveries to

Everglades National Park

On Oct. 23, 1995, the
Department issued Permit No. 06,
1326049 to the Corps of
Engineers for the construction
phase of the project, Modified
Water Deliveries to Everglades
National Park. The purpose of this
project is to enhance the hydrolo-
gy of approximately 900,000 acres
within the Park’s East Everglades.
This 1s a modification to the C&SF
Project, for which the District is
local sponsor.

The Experimental Program of
Water Deliveries is designed to test
alternative plans for delivering
fresh water to the Park.This pro-
Jectis being conducted through an
evolving process, with each subse-
quent test version changing soie
aspect of the water managenient
system operation. The first test was
initiated in 1985, and six iterations
have occurred since then.

The project was expanded in
1993 to include Taylor Slough and
the Park’s eastern panhandle. This
iteration of the program - test six -
increased flow to Taylor Slough by
approximately 10,000 acre-feet per
month during the 1993 wet sea-
son, and continued increased flows
for the succeeding season. The goal
was to begin to restore the natural
hydropattern of Taylor Slough, one
of two primary sources of fresh
water flow to Florida Bay.

The test’s second year was
completed in November 1995.
Unusually high rainfall in 1994 in-
creased quantities of fresh water
flowing into northeastern Florida
Bay. The seventh iteration, which
began Nov. 1, will attempt to fur-
ther increase the quantity of fresh
water flow into Taylor Slough and
Shark River Slough, the other pri-
mary source of fresh water to the
bay. While the details of this test
continue to be refined, it is clear
that returning surface flow is only
the beginning of a true restoration
effort for this portion of Taylor
Slough. It is also clear that test sev-
en 1s strictly an interim step in
achieving restoration of fresh water
flows into Taylor Slough. The ult-
mate effort in flow restoration will
come through the C-111 South
Dade Project.

C-111 South Dade

Project

Acquisition of the Frog Pond
paves the way for another major
initiative, the C-111 South Dade
Project. This is a cooperative effort
between the Corps of Engineers
and District to further the restora-
tion of Taylor Slough’s hydropat-
tern. This project involves
acquisition of the rights to an addi-
tional 5,000 acres north of Taylor
Slough called the Rocky Glades
Agricultural Area. This land will be
used to create a flow-way through
which fresh water will be pumped
from L-31N into Taylor Slough.
The addition of four pumps will
significantly reduce seepage losses
from northeastern Shark River
Slough, allowing additional inflow
to Taylor Slough and eventually
Florida Bay. The current cost esti-
mate for this project is $145 mil-
lion, including land acquisition.

Emergency Interim

Plan/The Frog Pond

The District initiated an
Emergency Interim Plan to in-
crease the amount of fresh water
pumped mto Taylor Slough by up
to 800 cubic feet per second. The
plan involves two phases:

Phase 1 includes acquisition of
the Frog Pond, a 5,200-acre parcel
of land used primarily for agricul-
tuval production. The Frog Pond
incorporates a critical portion of
Taylov Slough and lies immediately
adjacent to the Park. Acquisition
will allow the District to raise wa-
ter levels on this land to minimize
seepage losses from Taylor Slough.
In early 1995, the District reached
agreement with the Frog Pond’s
landowner, the South Dade Land
Corp., to acquire the entire parcel
with a final valuation of the land to
be established by hearings in 1996.
Phase 1 also includes a study that
will model ground and surface wa-
ter interactions to provide a better
understanding of the hydrogeology
in the areas immediately adjacent
to the Frog Pond.

Phase 2 will include the con-
struction of pump station S-332D
in the northern reach of L-31W
canal, at or near the S-174 struc-
ture. This will provide a means for
maintaining increased canal stages
in L-31W, increasing the quantity
of fresh water flowing into Taylor
Slough, and eventually to Florida
Bay. The pump station is a compo-
nent of the approved C-111
Project plan and 1s being con-
structed early by the Corps to take
advantage of the Frog Pond acqui-
sition.




INTERAGENCY

COORDINATION

A significant portion of
Florida Bay lies within the Park
boundaries. The bay’s need for ad-
ditional fresh water, combined
with its inclusion in the Park,
makes for a natural need for coor-
dination among major state and
federal agencies concerned with
water, endangered species and land
nianagement.

These agencies include the
Park, Corps of Engineers, EPA, the
National Oceanic and
Atmospheric Administration, the
U.S. Fish and Wildlife Service, U.S.
Geological Survey, National
Biological Survey, Departinent, and
District. All agencies have designat-
ed representatives on the Florida
Bay Program Management
Committee. As a group, they have
designed the strategic Florida Bay
research plan, and coordinate all ef-
forts under that aegis.

National Park Service

The District and Park have
several cooperative agreements
covering water quality monitoring,
fish studies, and development of an
experimental research facility at
the Park’s Key Largo station. The
Park and District are also collabo-
rating on projects to evaluate and
implement hydrological and eco-
logical restoration in the C-
111/Taylor Slough region through
land acquisition and construction.

National Oceanic and

Atmospheric

Administration

NOAA is a major source of
funding and expertise for Florida
Bay restoration through its pro-
grams: Coastal Oceans Program,
National Marine Fisheries Service,
and Florida Keys National Marine
Sanctuary.

Environmental Protection

Agency

The EPA is also a major con-
tribucor to bay research being con-
ducted through the Florida Keys
National Marine Sanctuary. The
District has supported these pro-
grams by financial support of
Sanctuary research and District
staff participation in NOAA tech-
nical advisory committees.

United States Geological

Survey

The District is working closely
with the U.S. Geological Survey to
research patterns of fresh water
flow from the Everglades into
Florida Bay and the influence of
this flow on bay water quality.
Another major joint project is the
retrospective analysis of the bay’s
sedimentary record. The District is
collaborating with the U.S.
Geological Survey and Everglades
National Park to measure and
model changes in surface water and
groundwater flow into Florida Bay.

U.S. Army Corps of

Engineers

The District is collaborating
with the Corps of Engineers on
two major projects impacting
Florida Bay: the Modified Water
Deliveries to the Park, and the C-
111 South Dade Project. Both fo-
cus on increasing fresh water flow
to sloughs that provide fresh water
flow into Florida Bay. The total
cost for these projects exceeds
$250 million. They are scheduled
to be constructed between 1996
and 2004.

Flovida Department of

Environmental Protection

The Department has estab-
lished an extensive research and
monitoring progmm‘ to evaluate
Florida Bay restoration. As part of
that program, the District and
Department’s Florida Marine
Reesearch Institute are coordinating
efforts to monitor seagrasses, nutri-
ent cycling and algal blooms. Much
of the remaining research will be
used to evaluate changes In marine
fish and invertebrate populations.




Dade County

Department of

Environmental Resource

Management

The District is supporting
Dade’s DERM monitoring of sea-
grass and water quality along the
coast of northeast Florida Bay and
Manatee Bay/Barnes Sound.
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tate and federal

agencies have
demonstrated a
remarkahle sense of
purpose and
commitment in the
pursuit of Everglades
National Park and
Florida Bay restoration

Florida Universities

A great deal of valuable
Florida Bay rescarch is conducted
by Florida’s universities and col-
leges. The District supports these
efforts, and recently provided funds
for water quality monitoring and
nutrient cycling research by
Florida International University;
retrospective analysis of corals by
the University of Miami and Nova
University; seagrass research by the
University of Florida; and develop-
ment of an estuarine research cen-
ter by Florida Adantic University.
Out-of-state universities also have
studied Florida Bay inclnding the
University of Wisconsin,
University of Virginia, Texas A&M,
and others.

Non-government

Organizations

The District also suppouts in-
dependent organizations dedicated
to Florida Bay restoration. This in-
cludes funding National Andubon
Society research of fish community
dynamics in mangrove wetlands,
and The Nature Conservancy’s Bay
‘Watch organization — a citizen
network that monitors algal blooms
and other water quality conditions.

An impressive amount of
progress has been made to coordi-
nate efforts, communicate plans and
results, and set direction for Florida
Bay restoration and protection pro-
grams. It is still too early to see the
fruit of this labor.

However there is reason to be-
lieve it is not too late to save the
bay. Dr. John Zirschky, Acting
Assistant Secretary of the Army for
Civil Works, said this project was
the most cohesive and well coordi-
nated of all in which the Corps
participates in the entire country.
State and federal agencies have
demonstrated a remarkable sense of
purpose and commitment in the
pursuit of Everglades National Park
and Florida Bay restovation. If this
excellence continues, this vital en-
deavor cannot help but succeed. @




THE IISTRICT MAINTAINS AN EX-
tensive monitoring network and
database on surface water quality
and quantity in the Everglades
Protection Area and tributary wa-
ters. This network encompasses
lakes, rivers, canals, wetlands, dairies
and estuaries across South Florida
landscapes. Water quality parame-
ters measured include dissolved

":ummaryu Water

oxygen, pI, specific conductance,
temperature, nutrients, cations, an-
ions, metals and pesticides. This
section summarizes significant wa-
ter quality and quantity issues in
the EAA, Water Conservation
Areas, Park and Florida Bay.

RAINFALL

Rainfall was exceptionally
high in 1994, pacticularly over the
Everglades. Average rainfall for the
Everglades Protection Area from
June 1,1994 through May 31,
1995 was 67.4 inches, compared
with the normal yearly rainfall of
50.9 inches — or 132 percent
above average. The Water
Conservation Areas experienced
their wettest year on record for
calendar year 1994,

DISCHARGE

The amount of water dis-
charged through the District’s
structures to the Everglades
Protection Area from June 1, 1994
through May 31, 1995 reflected
the above-average rainfall. The
Water Conservation Areas recelved
a daily average inflow of 3,710 cfs
compared to the histovi-
cal daily average inflow
of 1,775 cfs, for an ap-
proximate two-fold in-
crease. Water released to
the Park through Shark
River Slough, Taylor
Slough, and the C-111
gaps averaged 3,932 cfs,
more than three times
the historical flow of
1,134 cfs.

PHOSPHORUS

REDUCTIONS

Phosphorus load has been re-
duced in stormwater leaving the
EAA, but concentrations continue
to exceed interim levels and limits
outlined in the 1991 Settlement
Agreement for the Loxahatchee
Refuge and Everglades National
Park.The District expects to meet
these levels or limits when the
STAs are built and ave fully func-
tioning.

Although the Act does not di-
rectly set forth interim phosphorus
obligations, the Act does requive
that STAs discharge at least their
design rate of 50 ppb on a long-
term average basis. The Settlement
Agreement divectly requires inter-
im and long-term limits and levels
for the Park and Loxahatchee
Refuge. The 1991 settlement
obligations and STA discharge lim-
its in the Act are not required to be
met for several yeavs. However, the
following data reflects the progress
being made towards compliance
with phosphorus reductions.

Everglades Agricultural

Area

The District’s regulatory pro-
gram mandates a 25 percent load
reduction starting in 1996. Waters
discharged from the EAA basin
over the past three years have aver-
aged a greater than 30 percent re-
duction in phosphorus load.
Alchough the veduction in the
1994 year (from May 1, 1993 to
Aptil 30, 1994) was only 17 per-
cent, there was an approximate 30
percent reduction in the 1995 year
(from May 1, 1994 to April |,
1995).The average reduction indi-
cates that grower-implemented
BMPs have contributed substan-
tially to meeting the Joad reduc-
tion goal which is as important to
restoration of the Everglades.

Loxahatchee Refuge

Refuge waters must meet
phosphorus concentrations as spec-
ified by the Settlement Agreement.
Phosphorus levels in the agree-
ment vary from month to month
since they are affected by the varia-
tional water depth within the

Loxahatchee Refuge. From June 1,
1994 through May 31, 1995, the

mm

aters discharged

[rom the EAN hasin
over the past three
jears have averaged 4
greater than 30 percent
reduction in phosphorus
loal,




interim level was met in 9 of ]2
months whereas the long-term
level was met 7 of 12 months.

Everglades National Park

Park waters also must meet
phosphorus concentrations out-
lined in the Settlement Agreement.
Concentration Jimits for the Park
are measured at the three inflow
points to the Park: Shark River
Slough, Taylor Slough and the
Coastal Basins. In most cases, con-
centrations are close to the target
set in the Settlement Agreement,
but continue to exceed long-term
limits. The tollowing observations
were made at the end of the water

year (Sept. 30):

v Phosphorus concentrations of
9.8 ppb in Shark River Slough
at the end of September 1994
were below the interim limit
(10.1 ppb), but exceeded the
long-term limit (8.625 ppb).

v Frequency of samples greater
than 10 ppb phosphorus in
Shark River Slough exceeded
the allowable frequency in

1992,93 and "94.

v Phosphorus concentrations of
10.1,11.0,and 12.3 ppb at the
end of September 1992,'93
and ‘94 respectively in the
Taylor Slough and the Coastal
Basins met the limit in two
years: ‘92 and 93 (These basins
have a fixed concentration of

11 ppb.)

v Frequency of samples greater
than 10 ppb phosphorus in
Taylor Slough and the Coastal
Basins met the allowable limit
in water years 1992793 and
‘94,

PESTICIDES

Pesticides have been moni-
tored quarterly at 27 sites 1 sur-
face water and sediment
throughout the District’s 16-coun-
ty area for more than a decade.
From the more than 60 pestcides
mounitored, less than 1 percent of
the residues were above measurable
levels — the same level as last vear.

The majority of detections in
water are herbicides, such as
atrazine, ametryn, bromacil, and
simazine with 27,7, 6, and 6 de-
tections, respectively. The insecti-
cide endosulfan and its metabolite,
endosulfan sulfate, were found at
stcructures near the Park during
two of the four sampling events,
but water actually entering the
Park has been free of endosulfan.
One incident exceeding state wa-
ter quality criteria for Class 111
recreational, fish and wildlife wa-
ters occurred, with endosulfan de-
tected at 0.22 milligrams per liter
(Class ITT criteria: 0.056 milligrams
per liter). However, levels and fre-
quency of endosulfan detections
remained similar to the previous
year,

Sediment residues have pri-
marily consisted of degradation
products of DDT, although DDT
was banned in 1973 by the EPA.
DDT was used widely, degrades

slowly and binds readily to soil or-
ganic matter, which could account
for these detections.

MERCURY

A comparison of the results
from air and water monitoring
suggests that more than 95 percent
of the mercury load entering the
Everglades is coming from the at-
mosphere.

Data collected by EPA over
the last two years in the Everglades
canals and marshes under the
REMAP (Regional Environmental
Monitoring and Assessment
Program) indicate that the average
total mercury concentration in
Everglades marshes is abour 2
nanograms per liter, while the cor-
responding methylmercury con
centrations are about 20 percent of
that value. (A nanogram is | bil-
lionth of a gram. There are rough-
ly 28 grams in an ounce. A liter 15
roughly equivalent to a quart, and
a liter of water weighs about 1,000
grams.) By comparison, the State
Class I water quality standard for
mercury is 12 nanograms per liter.
Thus, while fish consumprion ad-
visories cover the entire
Everglades, the waters in which the
fish reside are not violating the
mercury standard, This suggests
that the Class T water quality
standard for mercury may need re-
vising, as required by the Act.
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District personnel have initiat-
ed a mercury monitoring program
at the ENRR Project to comply
with the requirements of state and
federal permits. Measurements
taken over the first year of opera-
tion demonstrated a roughly 50
percent decrease in total mercury
and a more than 50 percent de-
crease in methylmercury between
the inflow and outflow on an an-
nual average basis. Early resules
suggest that about 45 percent of
the total mercury entering the

IStriet personnel

Nave initiated a
mereury monitoring
progeam at the ENR
Project to comyly with
the requirements of
state and federal
Nermits,

ENR Project is from the air, 45
percent from the inflow pump sta-
tion, and 10 percent from ground-
water seepage from the
Loxahatchee Refuge through the
L-7 levee. These results may
change somewhat as the annual
water budget is refined and a more
complete mercury data set be-
comes available. At present, the
state Class I water quality stan-
dard is not being exceeded at the
point of discharge. In addition,
mercury residues in the edible fil-
lets of largemouth bass in the one-,

two- and three-year age classes av-
erage about 0.1 ppm at the ENR
Project inflow, with successively
lower concentrations at the interi-
or and outflow. For comparison,
largemouth bass collected down-
stream in L-7 canal by the Florida
Game and Fresh Water Fish
Commission average about 0.4
ppmt. The state action level 15 0.5
ppm. Monitoring will continue
over the next several years to fur-
ther evaluate these wends.

OTHER WATER

QUALITY PARAMETERS

The Department and District
are evaluating causes of water qual-
ity criteria violations in the EAA
canals, the Everglades Protection
Area and tributary waters, for
compliance with Class 11 numeric
water quality criteria.

FLORIDA BAY SALINITY

AND CHLOROPHYLL

The District, in collaboration
with the Park and Florida
[nternational University, monitors
water quality in Florida Bay. The
quality of this water changed dras-
tically from summer 1994 to sum-
mer 1995, Two indicators used to
measure the water quality of
Florida Bay are salinity and chloro-
phyll.

Salinity

One of the most important at-
tributes of the bay’s water quality is
salinity. As an estuary, Florida Bay
requires a mix of fresh and salewa-
ter. Salinity values peaked in
August 1994, but dropped dramati-
cally as a result of heavy rains.
Throughout 1994, most of the bay
was as salty or saltier than seawater,
which has a salinity level of about
35 ppt. In the central bay, near
Rankin Bight and the Whipray
Basin, salinity levels were as high as
50 ppt in August 1994,

Throughout Florida Bay, salinity
was generally the highest it had
been since 1991, when it was ele-
vated because of the 1989-90
drought.

However, salinity dropped
drastically with heavy rains that
started in mid-August 1994 and
continued through late 1994 with
Tropical Storm Gordon and several
unnamed December rainstorims,
By Jamuary 1995, salinity levels
throughout the bay were near the
minimum values that have been
recorded since the 1950s. Values
less than 15 ppt were conunon
near the northeast and north-cen-
tral coast and even the western bay
was fresher than seawater. During
the 1995 dry season, salinities rose
to near that of seawater, but were
still lower than previous years.

Chlorophyll

Chlorophyll concentrations
also seem to have dropped.
Chlorophyll is an indicator of the
density of algae growing in the
water, Algae have been reaching
bloom densities in the central and
western bay since sumimer 1992,
However, following the large fresh
water input of the fall of 1994,
chlorophyll concentrations
dropped at many points in the
central bay and have generally re-
mained at levels closer to 1991
when chlorophyll monitoring be-
gan. This drop was less evident in
the western bay and it is too soon
to know if algal blooms are a de-
creasing problem. Ongoing moni-
toring and research will help to
follow this problem and predict
how water management changes
will affec it.
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