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Cover: John Backus of the District’s Ecosysteny Restoration Deparnment applies phosphorus fernlizer te a “meso-
cosm” in Water Conservation Arca 2A.This experiment will help determjne the effects of excessive phosphorus on
the Everglades. This research ultimately will be used to develop a phosphorus standard for the Everglades.

Back Cover: Effects of excess phosphorus on the Everglades are apparent in this mesocosm treated with phospho-
rus fertilizer {¢ircular container, foreground). Water Jilics are more numerous and bigger, and periphyton algae — es-
sential to the fond chain — disappears. Notice the unimpacted Everglades marsh in the hackground has fawer lilies

and more periphyion.
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lorida’s Everglades is
the largest wetland and
subtropical wilderness
in the United States,
and is a rare ecological
resource. Everglades
National Park, estab-
lished in 1947, is designated an
International Biosphere Reserve,
an Outstanding Florida Water, and
a United Nations World Heritage
Site. The Arthur R. Marshall
Loxahatchee Nauonal Wildlife
Refuge, established in 1951, is des-
ignated an Outstanding Florida
Water and Critical Habitat for che
endangered Snail Kite. Another
720,000 acres of Everglades habicac
lies between the Refuge and Park.
The “River of Grass” contains a
unique diversity of plants and
wildlife not found anywhere else.
For more than a century, man
altered the ecosystem to provide
for the development of a growing
population, for agriculture, and to
protect against deadly hurricanes
and droughts. In fact, water man-
agement efforts supported by citi-
zens, the state, and federal
government helped nake Flonida
one of the fastest-growing states in
the nanon. In the last quarter-cen-
tury, however, a greater apprecia-
tion for the value of natural
ecosystemis has evolved. A better
understanding of environmental
resources has shown that eftects to
even a small part of the systemi can
have widespread repercussions.
Today, the Everglades faces
critical challenges from more than
100 years of change. Phosphorus-
enriched storrmwarter runoff from
agriculture and ocher sources is
disrupting the ccosystem’s native
populations of plants and animals.
Other threats include changes in
the quantity, distribution and tim-
ing of fresh water; infestation of
non-native plants; mercury accu-
mulation in Everglades’ fish, birds

and mammals; and a reduction in
the size of the ecosystem.
Construction and operation of the
Central & Southern Florida
Project has resulted in alteration wo
water conditions in the Everglades
which have adversely affected na-
tive flora and fauna. At the south
end, Florida Bay is experiencing
algal blooims, scagrass die-offs and
elevated salinity levels.

The Evergiades Forever Act
passed by the Florida Legislature in
1994 establishes a comprehensive
program to restore significant por-
tions of the remnant Everglades.
This annual progress report covers
efforts toward these goals for 12
months ending Sept. 30, 1996. It is
presented to the Governor, the
Speaker of the House of
Representatives, the Minoricy
Leader of the House of
Representatives, the President of
the Senace, the Minoricy Leader of
the Senate, and the Florida
Department of Environniental
Protection.

The South Florida Water
Managemene District develops this
report in coordination with the
tollowing state and federal organi-
zations: Arthur R.. Marshall
Loxahatchee National Wildlife
Refuge, Everglades National Park,
United States Army Corps of
Engimeers, United States
Environmental Protection Agency,
Florida Deparunent of
Environmental Protection, and
South Florida Ecosystem
Restoration Task Force.




Abbreviations

Introduction

Background and History
1996 Highlights

Program Elements

Everglades Construction Project

Hydropattern Restoration

Research and Monitoring ___»

Regulation

Exotic Species Control

Funding

Florida Bay ILestoration

Summary of Water Counditions

Status of Impacted Arcas
TR RS T,
For More Information

i
4

I

=S

Acknowledgements

4 43 i @

11 LA, 'f"-{l'

4
>
4
b
«
| 4
4
»
4
|
4
| 4
-
b
-4
| 4
4
»
4
|
4
»
4
|
4
>
4
»
4
>
N
4
|
1
>
-4
>
4
>
4
| 3
4
b
4
P
4
>
4
4
4
>
4
|
4
>
-
L 4
4
| 4
<4
>
4
>
4
| 4
4
¢
>
4
>
4
>
4
<4
»>
«
4
4
»
4
>
4
|
4
>
4
:
>
4
|
4
>
4
| 3
-4
[
«
>
<




; ."\1 "1 - \ : 3
) W N
- "‘.

Abbreviations
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1994 Everglades Forever Act

Departinent Florida Department of Environmental Protection

District South Florida Water Management Disorict

Park Everglades National Park

Refuge Arthur R Marshall Loxahatchee Nittional Wildhife Refuge
Restudy C&SF Project Comprehensive Review Study

BMmp Best Management Practice

C&SF Central & Souchern Florida Project

EAA Everglades Agricultural Area

ENR Everglades Nutrient Removal Project

EAMS Florida Ammospheric Mercury Study

LEC Lower East Coast Regional Water Supply Plan
PEIS Programimatic Envirvonmental Inipact Statement
SWIM Surface Water [mprovement and Management Act

STA Stormwater Treatment Area

USEPA United States Environmental Protection Agency

WCA Water Conservation Area

cfs cubic feet per second

nanograms/hter

ppb parts per billion

parts per thousand
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FLORIDA’S EVERGLADES FOREVER
Act (Act) oudines a comprehensive
plan to restore a significant portion
of the remaining Everglades
ecosystem through construction,
research, and regulation. The gen-
eral goal is to improve water quali-
ty, water quantity (hydroperiod),
and prevent the spread of exotic
species. The overall restoration and

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

EVERGLADES

PROTECTION AREA

BOUNDARIES

OUTLINED

The area identified for restora-
tion is comprised of Everglades
Water Conservation Areas 1, 2A,
2B, 3A, and 3B in western Palm
Beach, Broward, and Dade coun-
ties; the Arthur R, Marshall
Loxahatchee National Wildlife
Refuge (Refuge); and Everglades
National Park (Park). This region 1
known as the “Everglades
Protection Avea."The Act calls on
state and federal agencies to coor-
dinate efforts to carry out the

Everglades Program. Most respon-
sibilicy is with the South Florida
Water Management District
(District). The Florida Department
of Environmental Protection
(Department) is jointly responsible
with the District for more than
halt the projects. The United States
Army Corps of Engineers and sev-
eral other federal agencies also
contribute to the
restoration cftorts.

EVERGLADES
PROGRAM
MANAGEMENT
PLAN RELEASED
The District’s Ecosystem
Restoration Deparument
OVErsees restoration pro-
grams from the
Kissimmee River headwaters to
Florida Bay. Key Everglades
Program coniponents — construc-
tion, rescarch, and program man-
agement — are housed in this
department. In 1994, the Districe
and Florida Department of
Environmental Protection jointly
released a report: The Everglades
Program huplementation: Program
Management Plan explaining the
Acts many components. A total of
55 projects divided into seven cat-
egories are delineated from the
Act. This comprehensive program
management plan oudines objec-
tives, activities, and estimated com-
pledon dates for cach project. The
District updates this document an-
nually, and released Revision 2 in
Navember 1996.

INTERAGENCY

COOPERATION KEY TO

CLEANUP SUCCESS

Suceessful implementation of
the Everglades Program depends
on cffective coordination among
participating agencies. The Act di-
rects the District and Deparement
to work together to fulfill project
goals. The Act also direcrs the
District to pursue some goals
through cooperative arrangements
with the federal government, no-
tably, the Corps of Engincers. In
addition, other state and federal
agencics have a support role for
implementing Everglades Program
projects.

nccessful

implementation of the
Everglades Program
depents on effective
coordination amony
Dartieipating agencies.
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COMMUNICATION OF

[ssues KEeps KEY

SUPPORTERS

INFORMED

Communication of Everglades
issues to local governmencs and
citizens is essential, District staff
regularly meet with government
officials, citizen groups, and medir;
distribute publications and news
releases; and discuss Everglades is-
sues at Governing Board and other
publicized meetings and work-
shops.

FLORIDA Bay

RESTORATION

INCLUDED

On a final note, many aspects
of Florida Bay restoration are not
legally part of the Act, Provisions
addressing Florida Bay restoration
and the Emergency Interim Plan
requiring increaced fresh water
flows to the bay were included in
the same legislation (Senate Bill
1350), bur are tn a separare section
(creating chapter 373.4593, Florida
Sututes). A discussion of Florida
I3ay is included in this report for
several reasons. First, much of
Florida Bay 1s included in the
Everglades Protecton Area de-
scribed in the Act. Sccond, by-
droperiod and pollution reduction
are legally part of che Act for the
80 percent of Florida Bay con-
tained within the Everglades
Protection Area. Third, both sys-
tems are ecologically intertwined,
and changes to the Everglades

ecosyscem affect Florida Bay.




Tre DNSreicT A STATE
hove long recogmized the impor-
tnce of Everglades roitoration
Foesenrchy by Dhsirict scheniiis be-
gan more than 20 e ago
Wesaration effms inteisified
when Governor Gralam lannclied
the Save Our Everglades inbilative
o restore the greater Bvergglades
ecoystem, stretching frain the

Brstinmes Bliver vo Florida Bay.
Since then, Everglodes neibomiion
has recetved ntenie sevvitiny and
extensive legnl challenges. Through
it all, 1 thorough plan o rewore the
ecosystem bas been developed and
i being implemented. A brief
chronology follows:

Save Our
EVERGLADES SETS
Amsimious GoaL
Lounched im 1963, the
Governers Save Our Evergludes
program recognized that on entire
evomytem needed o be resored
= piot_just parts of it The program
ned i gpoal thar by the year 2000, the
Everglides would look and fung-
thai more like ot ded i 8900 than
in 1983, Since then, much e
been sccomplished i chis
[Mstrict/stateS federal partnerdhip
Succewsful programs have been
lnunched o restore the Kissimames
Hover and protect Lake
Deechobee, the water comerva-
ton areas, the Park, Big Cypres
Matismal Preserve, and the endan-
jgrred Florida panther. Soame
450,000 acm of lumd has been ac-

quitied for preservathon ansd protec-
tion of the Everplades. These pro-
jerams comiinue nday

SWIM Pran

INCREASES MOMENTUM

Tin 1987, the Florida
Legnlature passed the Surface

Witer Improvenient and

Management [SW M) Act, reguir-
ing the sane'’s five water

Everjglades Forever Act, passed m
1, suspended the requirement
of o SWIM Man for the Everglades
Protoction Area and the Everglades
Agricubtural Area “durimg the term
of the Everglades Program™ i op-
tirnige cifors of hmiied fecal and

sl praonsrom.

FirsT WETLAND

CONSTRUCTED FOR

CLEANUP

In 198H, the Duwtrice ond state
began denign and comstruction of a
4.000-acre wetland to romove nu-
prborts From sbormeeater. This pro-
totype = known a the Fverglades
Plustrient Wenaval (EMRL) Project
= hegan aperation in 1994 and
sinee has completed two successful
yean of operation. More than
SO0 pounds of phosphoros has
been captured before entering the
Evergludes Protection Arca
through the EMR Project.

FEDERAL LAwsuiT
Focuses ATTENTION
oN RIvER OF GRASS
Everglades restoration reached
nabioaeal piteniion in 1988, shorly
afber SWIM Plan developiment be-
jeans, whin the federl government
sued the state and District for al-
legedly nod enfiucing water quality
laws in two federal sress of re-
mmining Everglades: ithe Reluge
aindd Park, This bewsnir ended in an
out-of-court seitlement agreement
in 1991, snd wai eniried intn a
coment decree i 1992 in federal

M ore than 40,000
pounds of
phospharus bas heen
captared before
eatering the Everglades

Protection Area through
the ENR Project.
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EVERGLADES

PROTECTION ACT

PASSED TO SETTLE

LAwsuIT

In 1991, the Florida
Legislature passed the Everglades
Protection Act in an attempt to
end the federal lawsuit. The Act
gave the District several clearly de-
fined tools to restore the
Everglades. These included the au-
thority to establish a stormwarter
utility to collect fees to fund an
agricultural stormwater manage- ©
ment system, and the power of
eminent domain to acquire land
for the proposed Stormwater
Treatment Areas (STAs). Passage of
the Everglades Protection Act
paved the way for settlement of the
federal lawsuit in late 1991.The
Settlement Agreement, however,
remained on appeal.

LEGAL BATTLES
CONTINUE

Despite the passage of the
Everglades Protecrion Act, legal
battles continued. Between 1988

and 1992, at least 36 lawsuits were
hled against various aspects of the
cleanup effort, with the main suit
being an administrative challenge
to the SWIM Plan. In the mean-
dme, an excellent foundation for
Everglades cleanup and restoration
was being established. Boch the
SWIM Plan and Everglades
Protection Act outline similar con-
cepts to clean up agricultoral
stormwater runoff upsetting the
ecosystem’s natural balance.

MEDIATION CREATES

COMPREHENSIVE PLAN

[n 1993, the key parties in~
volved in Everglades restoration —
the District, state and federal agen-
cies, and agricultral and conserva-
tion interests — embarked on a
mediation process to resolve differ-
ences and move ahead with
Everglades restoration. Much wag
accomplished in this year-long ef-
fort. A technical plan was devel-
oped outlining the most
comprehensive cleanup plan ever.
A Statement of Principles was an-
nounced in July 1993, outlining
the framework for a settlement.
Despite enormous efforts by all in-
volved, mediation stalled in
December 1993.

EVERGLADES FOREVER

AcT PASSED

In 1994, building on the mo-
mentum established in the previ-
ous year, 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, funding
sources, and describes a research
program. The District and
Deparument have aggressively
moved forward to implement the
Act since its passage.

MODIFIED

SETTLEMENT

AGREEMENT SOUGHT

The Settlement Agreement
approved by a federal judge in
1992 includes dates and project
components that do not reflect the
expanded and enhanced restora-
tion plan of the Act. In light of the
expanded program of the
Everglpdes Forever Act, a proposed
modified settlement agreement was
filed with the court by the settling
parties during 1995, However,
conservationists, agricultural inter-
ests, and the Miccosukee Tribe of
Indians of Florida have objected co
the proposed modifications.

DISTRICT

COMMITMENT TO

EVERGLADES

As seuling parties pursue ap-
propriate modifications to the
Settlement Agreement, the District
is rapidly continuing to implement
the Act in accordance with Florida
law. An agencywide effort is under
Wway [0 carry out its many pro-
grams and projects. Construction is
beginning, nearly half the required
land has been acquired, rescarch
projects are in progress, EAA
growers are implementing Best
Management Practices and are par-
ticipating in a regulatory program,
and numerous other efforts are oc-
curring on parallel tracks.




The pai year wis productne
for Everplades netoration as the
[isirict, Departnient, and their in-
[Eragency pariners contnued o
implement components of the
Everglades Forever Act, In 2-1/2
yeam since the Act was passed, the
[Harict and its partner agencies
have apgressively moved forwand
with land acquisinon, eritical re-

search projgecns, and design of the

Evergludes Construction Project

for phosphores removal and oches

Actuml comtTuction

of several 5TAs will begin in 1997,

The Drstrict semmamm on track with

all Act requirenienm.

Haghlights of 199 imchade 2
thorough review of hydropaiterns
msibek; finalining a comprehemae
permit application to the federal
govermment for the Everglade
Construction Project; further e-
search o wnderstand the sounce of
METCury contamination, siid com-
tinitiing with Brge-scale comitruc-
tton, data collection, and Land
acgquisition project for Flovids Bay,
Some specifics illustrate this
progres:

*  The Dhstnet subnuited a foal
Programmatic Envirsnmeril
Impace Statement (PEIS) for
the Everglades Comtruction
Meaject #o the Corps of
Engineets in conjunction with
the Corps’ consrction per-
milt application. The 2,100-
page docment was sibenitted
in Sepiember 19594,

¥ The Bverglades Construction
Project design wan iproved
o ieflect sefinements and
modifscation from the 1994
Coicrptusl Deiign in sooir-
dance with sandard engineer-
ing practices. Amociated
INECFERRES 118 progect ot o=
mates veflect thiese refinement
and modifications, s well n
mare ditaibed enginepr-
i and land scquisition
dluti, Significant design
revisd o Ang Summims-
rizged in the " Everglades
Construction Propeet ™
section of this wepore

¥ The Everglades

Miitriene Wemoval

Project completed s
aecond full year of aperation,
The wetland is the promtype
for the Stormvwader Traatiient
Areas, It s reducing phiowpho-
s beyond initial expecis-
thon remmovieg o than
D000 paoarmhs i T yean,
brwrrimg plumplions beveb e
an sverage of 24 parn per bil-
hioi {ppb) in the ounilow, snd
achieving an Bl percem phos-
phoru redocton in it weond
year of operation beied on
preliminary estimates This
peformance proves uat i
design is appropriste for the
lurges STAL Reductions in
mierenry boads in the BRI
also were docuimented.

v

\ -

Detaded designa for flinure
STAs were carnpleted. The
denign of each STA i different
becanne of locathon, wee, and
configurstion. STA-1 W in
western Palm Beach Counry
will inchsde an ares for pasive
publhc recreation. and o edu-
estionn pavilion with informs-
tsanual vigans abavat the
Everglades econyuem.

A dekiop wasdy we performed
to evahiate potergially wiperiod
wchoologies o be used in con-
Jumction with the ST o re-
duce phosphons concenrations
denwn vo 10 ppds

Sin-thousand acres of land was
scqquired in 1996 for the
Everglades Comaruction
Projece, The DHerice now
owns 43 percent of the lands
needed for the STAs and relat-
ed ponsruction — ar X1,191
screy out of the total 46, 500
reiquirel,

The Diarict extablished & poli-
Y piving congsioyment prefer-
ence 1o workers depleced doe
i the Everghudes Project for
job snncisted wath STA con-
wriction s operabon A se-
ries of workohops simed

cducating wormes— i mmo-
ity=orwned busanenes of con-

ey opponnines relaed o

the Everglades Construction

Project abso began.

The Districe entered imo
agreement with the Chapier
298 Dhistricn am] Closter
Farai for funding for dengn
anl comsruction activities for

improved water nuinagement,

-




A scries of workshops was
held to evaluate hydropattern
restoration alternatives for the
Everglades Construction
Project.

The Lower East Coast
Regional Water Supply Plan
neared completion, which will
describe a plan to deterinine
fresh water requirements for
the Everglades ccosystem,

The District signed a contract
with Florida International
University to conduct research
in the Park and Refuge to de-
termine phosphorus levels that
will not causc an imbalance of
flora or fauna.

The District signed a contract
with the Park to construce a
facility in Key Largo to decer-
mine salinity and nuerient ef-
fects on seagrasses in Florida
Bay.

The District initiated con-
struction of a botanical re-
search complex on the Florida
Atlantic University campus to
conduct experiments concerii-
ing nutrient thresholds and
minimum flows and levels.

Research continued to define
at whac concentration there
would be no imbatance of flo-
va or fauna in the Everglades.
Prelimimary daca suggest a
threshold range between 10
and 20 ppb.

Research was conducted
through the University of
Miami to assess cthe impact of
the C&SF flood control net-
work on Florida Bay salinity
— research already shows a
significant historical increase
in bay salinity that correlates
with the construction of the
overseas railroad from Key
Largo to Key West.

Reesearch was initiated with
Florida International
Univensity and Louisiana State
University to understand the
vole of upstreany nutrients on
Florida Bay, as well as the ef-
fect of the exchange of nurri-
ents withn the bay itsclf.

Regional computer models
were calibrated to evaluace ¢f-
fects of water management ac-
tions on landscape vegeration
comninnities.

Historical water quahty trends
and exceedences of wacer
quality criteria in the
Everglades Protection Area
were identified.

Effects of changing water lev-
¢ls and fish abundance on
wading bird foraging — infor-

mation of great value in set-
cing minimum flows and levels
for the Everglades — were ex-
amined.

Vegetation maps of WCA-2A
were developed that show sig-
nificant increases in cactail cov-
erage beeween 1991 and 1995
— an indication of unnaturally
high phosphorus levels.

Research continued to identi-
fy possible sources of mercury
contamination in the
Everglades. Federal, scate and
District projects toral $3 mil-
Jion annually. Reecent efforts
include monitoring atnos-
pheric deposition and under-
standing the role of Jocal
incinerators.

EAA growers reduced phos-

phorus leaving their lands by

more than 68 percent for the
12-month monhoring period
from May 1995 to April 1996
through the implementation

of on-site phospharus-reduc-
tion practices. The three-year
average reduction is approxi-

mately 45 percent.

The Districe released ies first
annual reporr on the
Everglades Best Management
Pracuce (BMP) permit pro-
gram for the 1995 water year.

The District adopted a BMP
make-up water rule, as re-
quired by the Act.

The District continued its la-
bor-intensive eflores to control
melaleuca which infests thou-
sands of acres of the water
conservation ateas. The ¢ree
has been eliminated in WCA-
2A and WCA-3DB. District ¢~
fores ave reducing its spread
elsewhere, but complete eradi-
cation throughout the
Everglades is many years away.

The District applicd an exper-
imental acrial herbicide to
control melalevca in 500 acres
of WCA-2B. lt is hoped that
this and other new biological
methods will speed its re-
moval.




¥ Several funding ssues arose in
1996 which increase overall
Everglades Construction
Presjec cost estimares, These
issuies are related o the PEIS, a
decrense in anticipated
Alligaror Alley voll revenes
and a debay in the collection of
these revenaes, onfinaded Ace
mandates, and projecied fund-
ing shomfll foe the fine phae
of the comtrocton project

The Horubs Department of
Tramspasmthon reocheed feder-
al authorization to redirect the
wee of Alligaror Alley toll rev-
enues for Everglades and
Florids Bay projece. It i au-
muated that this could provide
2 todal of approximately $24.5
million through the year 2016

The District and its sate and
federal partners conbined
three long-term upstream pro-
Jects to improve the ydrology
of and water low to portion
of Florids Bay and Everglades
Mational Park: the C-111
South Dade Progect, Modified
Water Deliveries, and
Experimental Progmm of
Water Deliveriei.

The Diatrict continmed an ex-
termive prograim of inter-
gency meiearch for the bay
mschudding hntorical studies,
weater qqualiry and bilogical
EO O IR, tramnition poae
research, and projece 1o dever
mine the effect of changtig
fresh water fow

¥ The [Hstrict completod acqui-
sithonn of the 5,200-0cre Frog
Pond, essentlal 1o restore freih
wiker Rows in the eastern Pk
and Florida Bay, To take ad-
vantage ol té Frog Pomd ac-
gquibsition, the [Yarice and the
Corpi accelerated desgn of
puinp sation §-3320 which
will raise water levels in a por-
tion of the Taylor Slough
hendwaten snd therely mi-
prorve water deloverion i
Flowicls Py

NATIONAL ATTENTION

FOCUSES ON THE

EVERGLADES

15705 was & wery good year for
ihie Everglades, with the pasage of
several federal bills to provide cost-
whiaring funds for critical programs,
The Parm Il provides up to $300
pitillion of federl money for land
acquisition and other projects for
econysien revtorstion. The funds
are 1o be sdminicered by che
Diepartment of Interior. Federal
Huricls manst be mistched by sate
fnds. The Water Foesource
Development Act suthorizes the
Corps ol Engineers to move abead
with C-51/5TA-1 Bast, C-111
kel aequisicson, construcnon and
weter quulity improvement pro-—
jects, pivd the CRSF Project
Comprehemnsbe Review Study All
wiill b cost-sharcd with the
Dntrice.

Though not related to cleanup
activities, the tragic Valulet cral i
Play again focused national atten-
tion an the conditiom within the
Everglades. The Districe participis-
e i the rescue snd recovery. An
ecological ssemment determined
that emvimonmental damage was
limited and bocalized in natire

CiTizens OF FLORIDA

In Movember 1996, thoee
consmonsl amcwdmiens affect-
ing the Ditrict were comadered by
the cmzens of Florsda. The ammsend-
mients were placed on the balloy by
3 private inerest grolip mitainve,
Though the election accurred af-
fer the 1994 fiscal year, the sl
are worth noting, Amendment 4,
which would have authorized a
pety-per-poind fee on raw siggr
for Evenplades restorathon, Gailed
However, the caler two commin-
tioial amendments were pased by
fairly large margine

Armendment § makes those in
the Everglades Agricultural Area
who canse water pollution in the
EAMA and the Everglades
Protection Aren primarily resporsi-
bie for paying the cous of ahating
that pollution. The meaning of this
amenshmient and sipecially of e
mich a1 “emme water pollution” and
“primurily mspomible,” |8 subject
o iehate. Amendinent 6, which
creates & trust fund Ffor segrogation
of ecertain monkes deskgnated for
Everglades imtoration, sho pamsed.
Howewer, there are no funds being
direcied o the fund st this e, #




Everglades
Construction
Project

The Everglades Construction
Project is the cornerstone of
Everglades restoration. This portion
of the Act describes a construction
program — largely to take place in

the EAA — which will
¢clean phosphorus-en-
riched stormwater and
other sources of water,
and improve water tim-
ing and flow to the
ecosystem. Project com-
ponents include six
manmade wetlands to
filter stormwater, and
structural iImprovements
to the existing canal system to im-
prove water distribution. The
District will spend up to $1 mil-
lion a week in fiscal year 1997 for
the project capital construction, an
amount that will increase up to $2
million a week in fiscal year 1998.
This amount will drop oft dramati-
cally in late 1999, when four of the
six STAs are completed. The pro-
ject will be fully operational by
Oct. 1, 2003.

YAVAVAVAY

S1x HUGE, FILTERING

WETLANDS

FOUNDATION OF

CLEANUP

Regional water qualivy treac-
ment will occur in six constructed
wetlands identified in the legisla-
tion as “Stormuwater Treatment
Areas.” These STAs are strategically
placed between the Everglades and
agricultural fields to reduce phos-
phorus and other nutrients
chrough natural biological process-
es before discharge to the
Everglades. The total size is 46,500
acres, with an effective treatment
area of 41,300 acres. The STAs will
act in combination with on-farm

BMPs to reduce nutrients to an in—
terim restoration level. The STAs
along wich modifications to the
District’s canal system will also be
used to improve the timing and
flow of fresh water to the
Everglades Protection Area. The
STAs and BMP program in the
EAA were selected by the Florida
Legislature as the best available
cleanup method. These measures
make up Phase | of Everglades
restoration.

A milestone was reached in
fiscal year 1995 when the District
completed the general design for
the construction project. Efforts
immediately transitioned to the
detailed design phase where plans
and specifications for construction
of the STAs are being developed.
As a consequence, detailed designs
were completed in 1996 for STA-1
inflow and distribution works,
STA-1 West, and an educational
pavilion. The STA-1 West design
includes an area for passive recre-
ational use for the public. Detailed
design of STA-2 will be completed
carly in 1997. Construction bids
will be received for all chree pro-
jects early in 1997 and construc-
ton will be initiated soon
theveafter.

Another milestone will be
reached with the award of the con-
tract for the manufacture of pumps
and related equipment in outflow
pump stations STA-1 West and
STA-2.This early purchase of the
10 large vertical, axial drive pumps
ranging in size from 205 to 970
cubic feet per second (cfs), and as-
sociated equipment is necessary
because of the long lead time for
pump manufacture. Preparation of
shop drawings and madel testing
started in late 1996 and the manu-
facturing process will continue
into 1997. Delivery of the pumps
and equipment is slated to coincide
with the construction of the pump

A
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stations so that the pumps can be
placed in the stations and con-
struction completed around the
pumps n Ol‘dﬂr to mccet state-man-

dated deadlines.

CONCEPTUAL DESIGN

REFINED AND

MoDIFIED IN 1996

The Everglades Construction
Project design has proceeded expe-
ditiously since the passage of the
Act. As provided in the Act, the fi-
nal design reflects refinements and
modifications from the 1994 con-
ceptual design in accordance with
standard engincering practices. The
associated ucreases in project cost
estimates teflect these refinements
and design modifications, as well a3
more detailed engineering and land
acquisition data. Revised cost esti-

mates are scheduled to be present-
ed to the Governing Board in early
1997. A summary of the significant
design revisions is presented below,
Financial issues related to these
modifications are discussed in the
“Funding” section of this report.

Removal of the Holey

Land Toe-of-the-Boot

Sfrom STA-3/4

In accordance with the Act,
the design of STA-3/4 was modi-
fied from the conceptual design to
remove the 6-square-mile Toe-of-
the-Boot from the projeet, and in-
stead use additional EAA lands as
part of the ereatment avea. This re-
vision increased the land acquisi-
tion, design and construction costs.

Western Basins Project

Revisions

The western basins comprise a
7 11-square-mile arca of Hendry
and Collier counties contributing
an estimated 11 percent of the
phosphorus load to the Everglades.
The Act requires the District de-
velop cleanup programs for this
area. At this time, programs in the
western basins are focused in
Hendry County.

To ensure a thorough public
review of the STA design, the
Disteict established an STA Design
R eview Teany to solicit comments
and issues from stakeholders, other
governniciital agencies, Indian
tribes and interested parties. One
area concerned the western basins
projects: STA-5, STA-6, and
Rotenberger restoration.




Significant design improvements
included:

v

Review and improvement of
the flow and water qualicy
data used in the conceptual
design, resulting in an expan-
sion of appreximately 2,000
acres in the area required to
treat the stormwater from the

C-139 basin;

Re-cvalvation of the preferred
water levels to best achieve
hydropattern restoration of the
Ratenberger Wildlife
Management Area, resulting in
the addition of a discharge
canal (and associated separa-
tion levee and water control
structares) within
Rotenberger from STA-5 ro
the Miami Canal to allow by-
pass of approximately 50 per-
cent of the discharge, With
reduced inflow, fewer water
control structures and interior
modifications will be neces-
sary within Rotenberger; and

Landowners of the C-139 an-
nex clected to discharge into
the drainage system for the C-
139 basin, resulting in a slight
increase in the required treat-
ment area,

Because of increased land area
and a more detailed review of
the topography in the lands
proposed for STA-5,the de-
signs of STA-5 and STA-6
were modified. STA-5 will
now receive approximately 65
percent of the flow from the
C-139 basin, and a second
phasé of STA-6 was added.
STA-6, in addition to treating
the stormwater as anticipated
in the concepeual design, will
be expanded to an effective
area ol 2,674 acres Lo receive
the remaining 35 percent of

the C-139 basin and the
stormwater flow from the C-
139 annex.

Additional water control seruc-
tures were added to increase
water supply o the Big
Cypress Seminole Indian
Reeservation and to preserve
existing irrigation water supply.

v Although this effort extended
the general design for these
projects by 10 months, and re-
sulted in increased costs for
the additional items, the result
was a consensus that the mod-
ified projects beteer served the
overall restoration program,

Inclusion of Recreational

Facility in STA-1 West

In accordance with the Act,
appropriate recreational uses of the
S§TAs were evaluated, and a multi-
purpose public usc facility has
been designed for STA-1 West,
While inereasing the project’s cost,
this facility will provide access for
passive uses such as hiking and
birdwatching in the STA which is
closest to urban arcas and is most
accessible.

Inclusion of Acme Basin

B Treatment

An additional design ctfort
was undertaken to evaluate alter-
native strategies for treating runo@
from Acme Basin B, a local
drainage basin tributary to the
Refuge. If appropriate, recomnien-
dations from this feasibility study
will be forwarded to the Corps of
Engineers for consideration in
their design of STA-1 East.

FIRST CONSTRUCTED
WETLAND CONTINUES
SUCCESSFULLY

Since 1994, the District bas
been operating a pratotype STA
known as the ENR Project.
Encompassing ncarly 4,000 acres
of former agricultural fields, the
ENR Project is the nation’s largest
constructed wetland designed to
treat ggricultural runoft. The pro-
jeet serves the primary purposes of
1) reducing phosphorus for
stormwater entering WCA-1, 2)
providing design, cperation, and
management experience necessary
for larger scale application of this
wetland treatment technology, and
3) implementing optimal nutment-
removal technology.

During 1996, the District
continued to monitor the ENR to
optimize phosphorus load reduc-
tion. The reduction in loading has
exceeded expectations, averaging
90,000 pounds of phosphorus re-
moval in its first two years of oper-
ation, with a 24 ppb outflow. Also,
phosphorus concentrations were
reduced approximately 83 percent
in its firse year of operation, and 81
percent its sccond year. As part of
the Everglades Construction
Project, the ENR will be incorpo-
rated into STA-1 West.

In addition to nurrient reduc-
tion, the Everglades Construction
Project contains a number of other
features to benefir the ecosysten:
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RESTORATION OF
ROTENBERGER
WiLDLIFE
MANAGEMENT AREA
The Kotenberger tract is an
Everglades reminnt beivween the
EAM and Everglades, Today, it niky
receives rainwaten The Act mogisknes
programs to improve the tming
prsdd Boow of Bresh waier inio amd
through chis Everplades area
Reinlution of the wetern
basing isiae and the griseral deugn
fon STA-5, STA-A, the
Raotenbenger wrace, and WCA-1A
Wit allowed the detailed dovign o
proceed for the Rotenberger iraci
anl iscrthwven WEA- YA Wen
reworsnon. Lipon completion of
ol T, reilorstion will con-
wd of coaneryimg trvated water frovn
5TA-5 1o the Rotenberger tract to
the exteni that the water level will
ret excedd the historical sverages
refleried m Dwtrict modeling. The
remeiining water will be discharged
o the Ml Conal via @ sew eanal
along the northern border of the
tract. Water supplied 1o the L-4
baerow canal from STA-G and, i
nevewary, the Miaml Canal will
provide water supply benefin 1o the
Hig Cypress Seminoke Indian
Fosservation, the Miccosukes
Indian Feservation, northwest
WCA-3A, and |ocal lindowners,

REESTABLISHING

OVERLAND SHEETFLOW

Operatonal and srucursl
misdifications i the Ceniral &
Southern Fonda (C&SF) Projeo
will help re-cuahlish dheeiflow
along 15 miley of the northern wa-
BT contervation ancss. In addrtion,
freih water How to the STAs for
pestment will be incressed poor
10 delivery w the Everglades.

OKEECHOBEE

DRAINAGE DISTRICTS

10 ProOvIiDE WATER

TO EVERGLADES

The EAA includes four
Chapier 298 diinage districts and
the state lesse Mo, 30 area (alvo
knowam as Closter Farma] which
discharge minol north o Like
Okeechobee, The Act requines thae
these drainoge districts develop
coiveyanee systeme b reditece up
to B percend of thelr runofl south
throtigh the STAs for treatiment.
Corwaryunce system will be con-
srrvieted in eoordinanon with 5TA
eustingruetbon aind will be placed in
operation within 60 days of com-
pletios of the sppropriste 5TA
This redirection will improve the
ecowysteim by contributing addi-
thinal ireated water for iydrogpai-
tern restoration into the Everglade
Protection Ares. As an sdditioinal
benielic, phosphonus boading slomg

the sousthesstcn run of Lake
Okeechobee willl be redoced by
the diveruon of thee dischages.
I 155, the [hatrict compleied
rerpotiations and enitered o 3 oo-

opemine sgreement with the
Chespteer 258 Dhsemices ancd Closter

Farms for the design amd construc-
o of corvcyance modiicatio.
The special dnericts will complene
these modifications and will be re-
imvebmrsed by the DHstrict as funds are
sailable from the Everglades Fund,
Dresigms for the East Beach and Base
Shose Water Contral [Harrios were
started in 198 with completon

perational and

struetural
madifications to the
Gentral & Southern
Florida Prajeet will bely
re-establish sheetflow
along 15 miles of the
northern water
conservation areas.




scheduled for 1997.The Closter
Farms design also started in 1996.
The South Florida Conservancy
District and South Shore Drainage
District designs wil) be inttiated later

to comcide with the construction
schedule for STA-3/4.

OTHER

CONSTRUCTION

ELEMENTS PLANNED

The L-8 Basin is a 171-
square-mile area in northern Palm
Beach and southern Martin coun-
ties consisting primarily of the
Dupuis Reserve and the J.W.
Corbete Wildlife Management
Area. Following construction of
water control facilities in the L-8
Canal, water from this relatively
pristine area may be redirected
northwest to Lake Okeechobee 1o
increase water supply to the greater
Everglades ecosystem.

The 164-square-mile C-51
Basin in Palm Beach County will
benefit from the Everglades
Construction Project and C-51
West Project currently being
planned by the Corps of Engineers
as part of the C&SF Project. The
Water Resources Development Act
passed in 1996 provides the neces-
sary federal authorization for the
C-51 West Project to move for-
ward. More usable water will be
stored in the system and less will
go to tide. The C-51 West Project
is being revised to incorporate de-
sign requirenients of che
Everglades Construction Project in
order to avoid redundant design
efforts and costly rework. This will
be accomplished through a feder-
al/state cost-sharing effort thar will
provide flood protection to this ur-
ban area and treated water to the
Everglades Protection Area
through STA-1 East.

The Districe continued to
pursue the following efforts related
to the Everglades Construction
Project in 1996:

LARGE TRACTS OF

LAND MUST BE

ACQUIRED

Of approximately 46,500 acres
needed for the Everglades
Construction Project, 20,197 are
now under public ownership. In
1996, the District closed on one
parcel in STA-1 East containing
1,463 acres, 10 parcels in STA-1
West containing 3,470 acres, two
parcels in STA-2 containing 1,068
acres and completed negotiations
for a 1,246-acre parcel in STA-S.
Negotiations continue with a num-
ber of landowners in all STAs and
the District anticipates negotiations
will result in additional agreements
for purchase in 1997. Eminent do-
main proceedings may be necessary
in 1997 for landowners in STA-2
and STA-5 who may not voluntar-
ily sell the required land.

DISPLACED WORKERS

TO BE HIRED

The Act requires that the
District give preferential considera-
tion to hire agricultural workers
displaced due to the Everglades
Construction Project. In
December 1995, the Governing
Board approved the palicy, proce-
dures, and contract language to
give employment priority to these
workers for the construction and
operation of the STAs, consistent
with their qualifications and abili-
ties. Mectings were held wich
agencies and individuals in com-
munities affected by the construc-
tion project, and Job Service of
Florida agreed to provide assistance
with this effort.

More than 350 potential con-
tractors were notified of this policy
at a contractor’s forum for the
Everglades Construction Project in
September 1996. A brochure dis-
tributed at the event outlines the re-
quirements under state law, the
definiion of a “displaced agricultur-

al worker,” how the process works,
and how to get more information.
The District also is encourag-
ing minority and women-owned
businesses to participate in the
Everglades Construction Project.
In late 1996, a series of workshops
began to advise vendors on up-
coming business opportunities.

ADDITIONAL

TECHNOLOGIES

EXAMINED TO

FURTHER REDUCE

PHOSPHORUS LOAD

The legislation concluded that
STAs and BMPs are the best avail-
able current technologies to reduce
nutrients in agricaltural runoff to
meet the mterim carget of 50 ppb
total phosphorus. In 1996, the
Disrice engaged an engineering
consulting firm to perform a desk-
top study to evaluate possible supe-
rior alternative technologies and
combinations of technologies that
could be utilized with or without
STAs to reduce phosphorus Joad-
ing to concentrations ranging from
10 ppb to 50 ppb. This study was
undertaken to expedite the search
for methods capable of meeting fi-
nal Phase 2 criterion once estab-
lished, and to validate the
construction of the STAs. The
study used criterion in the 10 to
50 ppb range sinice the Act identi-
fies 10 ppb as the default number.
The study identified several differ-
ent technologies that should meet
the criterion range either on their
own or coupled as part of a treat-
ment rain, The evaluation clearly
demonstrated that STAs can effi-
ciently and effectively be incorpo-
rated into the long-term solution.
Three demonstration projects for
alternative technologies are
plammed for 1997 in a continuing
research effore to identify the most
efficient and superior treatment
technology. @
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Hydropattern
Restovation

estoring natural water fows
throuigh the Everglades s one of
the grest challenges of the
Everglides Program. Water Howing
acrons Hie Boaver of Grass in 3 shal-
Torw sheet created the unigue fes-
tiires of this ecosysteny. Fresh water
Ao through the eoosystem e
chanped dramatically i the past
100 years, Re-establishing natural
water flow panterms B essential for 2
healthy Everplades ecosystem.

WATER NOURISHES

THE RIVER OF GRASS

Historically, the fresh water
that mourisdhed the Everglades be-
gan it journey hundreds of mile
north in the upper Kisimmee
whain of lakes, Waier collecied i
thib basin aid showly snabed i way
south through the winding
Kimbmnies Pover and adjacent
wetlandh, eventually reaching Lake
Okerchobor. Water overflowed the
lake's southirn marnh banks oo Gl
ithe vast Everglades wetlands south
af the lake. Together with ranfall,
this water slowly and gently fil-
tered through the Everglude: and
eveniually exited throegh oomial
systrem into the Atlantic Ocean,
Flosids Dy, and Gulf of Mexooo

Harda’y toreemtial smines
rainsiormd ahd oocaional mopical
cychonn would Gl the Everglades
wrilamd 1o thelr brosdes reaches
and deepent beveh from June w
Oicrolser. Water then receded duir-
ing the drier winter and ipring
months Ths sessonal rive and fll
varierl eonalckerabily froam year v
year in iti spatial dtribaition,
depth and timing, and, over the
counc of tme, created the histon-
ral Everglades.

The location, amene, and
tning of these emential warer de-

TATATATAT

liveres were permancnthy changed
by development pressures of sooth
Forids. The reglonal waeem of
canals, pomp statiom, sud levees
wiik basili primusrily for food con-
trod, water supply, sod water s~
agement, dihiough providing weter
wipply to the Park amd preservation
of fish and wildlife habist were

suthoreed project purposes. Re-

“HI[I shing
natural water Now
patterns is essential for
1 healthy Everglades
Beasysiem.

muting water for other purpoes
occurred 3t the expense of the
Evergiades. Touday, sy pares of
the: remasining Everglades recciee
mmuich lew vater than they did bis-
torically, with onnsmral distribu-
oo anad trmang of Bowe My
people, in fact, live in former
Everghudes wethinds, Other parts al
the scosystem now have more pro-
in exces of the natural depths and
ihrration of hotorical eomnditiom,

Changes in timing and flow of
water hve effects theoughout the
ecoaysem. Some of these effecn
inclinde the decline of wading bird
populifions, an incresse 0 noR-nS-
tive plasiti, s in some insonee, &
shift in the type of paturl plant
and anirmal commiimitie.

WHAT ARE
“HYDROPATTERN" AND
“HypROPERIOD™?
Several wonds describe fresh
water flow thiough the Everglades.
The meore comemainly-used term




A

“hydroperiod” describes the period
of inundation. “Hydropattern” de-
scribes a range of hydrologic parame-
ters for 2 particular area that may
conain several hydroperiods. Other
parameters of hydropattern indlude
depth of water, duration of inunda-
tion mcasured in days, and timing and
distribution of fresh water flow.
Hydropattern places the hydroperiod
concept into one applicable to the
landscape. Challenging aspects in-
clude defining restoration targets for
the remaining Everglades, and ad-
dressing the inevitable conflicts be-
tween providing for the natural
system and meeting water supply and
flood contol needs for south Florida’s
expanding hurnan populanon.

CONSTRUCTION
PROJECTS WILL
INCREASE FRESH
WATER FLOW

The Everglades construction
program addresses hydropattern
restoration through seructurat and
operational improvements. Overnall,
the District is required ¢o increase
average annual water supply to the
Everglades Protection Area by 28
percent, relative to the baseline
years of 1979-88, Wacer from Lake
Okecchobee, sonme stcormwater dis-
charged to the ocean, and drainage
from special districts that ving Lake
Okeechobee will be reroured
south for treatment in the STAs
and subsequent discharge to the
Evcrglades. These changes provide
addicional fresh water to the
Everglades, and benefic coastal es-
tuaries by redueing harmful fresh
water discharges.

In 1996, benebis and impacts
of the hydroperiod restoration
component of the Everglades
Construction Project and alterna-
tives were evalunated. A series of
scientific, agency. and public work-
shops was held to develop the ana-
Jynical approach and present resules.

The project is designed to improve
hydroperiod for part of the
Everglades Protection Area and
Rotenberger Wildlife Management
Area. The issue of redistributing
nutrients to the ecosysiem — as a
result of changes i water flow —
1s still being discussed.

ON-SITE NUTRIENT-

REDUCTION WATER To

BE REPLACED

The Act also requires that all
water lost to the Everglades due o
implementation of BMPs in the
EAA be replaced. The BMP pro-
gram could potentially reduce flow
to the Everglades because growers
Ny remin more water on-site (or
nutrient-reduction programs. The
District developed a model which
became effective in late 1995 o
quantify the amount of water that
is to be replaced. The model calcu-
lates the volume of replacement
water based on a 12-month period
begimning each October. The esti-
mated amount is then delivered
from Lake Okeechobee to the wa-
ter conscrvation areas. Water will
not be delivered if the Everglades
is above flood stage. The District
Governing Board also has the op-
cion to decide if deliveries should
be sinade if the lake is low, or there
is a chance that, due to high waver
levels, the Park may be harmed. in
1996, the Districe estimated the
amount of water to be replaced in
1997. It is expected that (or any
year, this will be a very small
amount rclative to all deliveries
from the EAA.

RESEARCH, PLANNING

WiLL DEFINE WATER

NEEDS

The uldimate water supply
needs of the ceosystem are sull be-
ing defined. For Everglades hy-
dropartern to be rescored, scientists
must completely define restoration

goals and recommend what histori-
cal habitat types should be estab-
Jished in specific parts of the
ecosystenm. Then, experts must de-
cermine how much water the sys-
tem needs and how and when
water deliveries should be made o
provide desired hydropattern condi-
tions. Long-range plans can then be
developed o mect those needs. The
District has an extensive planning
effort under way to address these
questions — an acavity that is tied
to developmenc of the Lower East
Coast (LEC) Regional Water
Supply Plan, and to the Restudy.

DEVELOPING A WATER

SuppLY PLAN

Water supply planning is an
important step in restoring the
Everglades and a critical compo-
nent to help south Florida manage
its rapid growth. The District is
preparing water supply plans for
watershed areas within its 16-
county tegion. These will provide
recommendations and strategies to
guide District and local govern-
menc decisions for the protection
of fresh watey resources through
the year 2010.

The LEC Plan addresses fu-
ture water supply needs of the
Everglades, the urbanized soucheast
coast, and other areas dependent
on Lake Okeechobee for water
supply, through che year 2010.
While District stafl bave made pro-
jections of future water supply
needs for urban and agriculeural
users, they do not have the histori-
cal data base necessary to provide a
complete pictare of the water sup-
ply needs for the environment —
in pardcular the Everglades. The
District was working to complete
this document in late 1996, with
Governing Board approval to (ol-
Jow in 1997. Once approved, rule-
making will begin to implement
the plan.




ESTABLISHING

MINIMUM FLOWS AND

LEVELS

State law requires that water
management districts establish
“minimum flows and levels” for
key water bodies within cheir re-
spective service areas. Under EO-
96-297, the Districts were €0
submit to the Department by Nov.
[5, 1996 a revised prioricy list and
schedule for establishing Minimum
Flows and Levels for surface water-
courses, aquifers, and surface waters
within the Districts. The LEC Plan
will provide recommendations for
determining environmental water
supply requirements of the remain-
ing Everglades, including the estab-
lishment of initial minimum flows
and levels. Definition of minimum
flows and levels is based primarily
on Justorical data and scientific ev-
idence. [t will define how and
when “significant harm” occurs to
water resources, and could result in
recommended changes to the
District’s operations and regulatory
programs. The District has devel-
oped draft minimum flows and
levels criteria for Lake
Okeechobee, the Biscayne aquifer,
and Everglades. Rulemaking for
minimum flows and levels will be-
gin after the LEC Plan is adopted.

RESTUDY TO FURTHER

EVERGLADES

RESTORATION

A huge effort with the great-
est potential to improve the fresh
water flow through the Everglades
is the C&SF Project Restudy. This
ambitious federal/District under-
taking is examining ways to modi-
fy and improve the aging regional
water management system. The
Restudy currently is in a “feasibili-
ty” phase in which a variety of op-
tions are being examined to
ymprove the more than 1,000-mile

'\

canal system. Improvements to the
C&SF Project will be proposed. A
draft PEIS identifying comulative
benefits and impacts of cach pro-
posed “alternative” will be devel-
oped by December 1998, with a
final PEIS prepared by July 1999.
Actual construction for many
Restudy projects will begin after
the year 2000.

In August 1996, the
Governor’s Commission for a
Sustainable South Florida released
a “conceptual” plan identifying 40
options for the Restudy. The
Commission represents many di-
verse interests in this region, and
was created to examine sustainabil-
ity issues in south Florida. This

- was provided to the District

Governing Board, which in
October unanimously approved
che plan and its recommendations.
The report also has been presented
to Governor Chiles and the federal
government.

LAKE OKEECHOBEE

LEVEL EXAMINED

In 1994, the District,
Department, and Governor Chiles
requested that the Corps of
Engineers review the Lake
Okeechobee regulation schedule.
The objective 1s to develop an “en-
vironmentally friendly” schedule
with minimum impact to other
lake uses including flood control,
navigation, water supply, and recre-
ation. This review will be subject
to a thorough analysis of environ-
mental and economic impacts.

A key component is the de-
velopment and refinement of “en-
vironmental performance
measures” for resources dependent
on Lake Okeechobee including
the lake’s lictoral zone, the
Caloosahatchee and St. Lucie estu-
aries, and the Everglades. An inter-
agency meeting was held in August
1996 to build consensus on perfor-

s

mance measures. The review of the
lake levels is expected to be com-
pleted in 1997.

WATER RESOURCES

DEVELOPMENT ACT

PROVIDES IMPORTANT

SUPPORT

Passage of the federal Warer
Resources Development Act in
1996 provides an important boost
for hydropattern rescoration, as it
amends the C&SF Project to in-
clude water quality protection; re-
duction of fresh water losses from
the Everglades; and the restoration,
preservation, and protection of the
south Florida ecosystem. It also
provides for equal federal/District
cost-sharing.

OTHER EFFORTS

The District requested the
Corps of Engineers evaluate the
feasibility of improving the Bolles
and Cross canals that provide east-
west connections to the Miamy,
Norch New River, and Hillsboro
canals. Such canal improvements
could potentially benefit the func-
voning of the STAs and BMPs in
addition to reducing flood dam-
ages within the EAA. In 1996, the
federal and stage agencies formed a
new interagency project manage-
ment reani — Southern Everglades
Restoration Alliance — designed
o coordinate and implement the
niajor southern Everglades projects
including C-111, Modified Water
Deliveries, Experimental Program,
and L-28 projects. These efforts are
intended to improve water and
ecological conditions within the
Park and Florida Bay. @




Research and
Monitoring

Research and monitoring are
essential to ensure that relevane and
current information is avatlable to
decision-makers to protect and re-
store the Everglades ecosystenm.
Wise adaptive managenient of the
remaining Everglades requires
tracking the success of ecosystem
restoration efforts through moni-
toring and developing an under-
standing of the ecosystem through
applied research. The Act requires
research and monitoring to evalu-
ate the effectiveness of restoration
cfforts in improving water quality,
hydropattern, and other key aspects
of ccosystem health. Long- and
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short-term projects will evaluate
Everglades ecology at scales rang-
ing from laboratory studies to field b
monitoring at multiple sites, Data
will be analyzed to evaluate and
revise program design and opera-
tion.

Six focal arcas 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) un-
derstancling and predicting ccolog-
ical and hydrological needs of the
Everglades, 3) conducting research
to determine nutrient threshold
levels that maintain pristine
Everglades ecology, 4) assessing ef-
fectiveness of on-farm BMPs and
superior treatment technologies in
conjunction with the STAs for im-
proving water quality, 5) docu-
menung ecological changes that
take place as a result of restoration
activities, and 6) conducting re-
search and monitoring to under-
stand mercury fate, transport, and
biological significance in the
Everglades.

DESCRIBING EXISTING

WATER QUALITY

Water quality data in the
Everglades and wributaries have
been synthesized, checked co assure
quality, and compared against exist-
ing water quality standards. A re-
port describing the results of these
analyses was issued in September
1995. This analysis of Everglades
and EAA waters relative to state
water quality criteria revealed sev-
cral areas of concern. In the
Everglades, values exceeding the
state criteria were found for dis-
solved oxygen levels and specific
conductance. In EAA canals, dis-
solved oxygen was frequently low-
er than state criteria, and specific
conducrance was less often a con-
cern. Ammonia was problematic in
some EAA basing and the herbi-
cide 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, a5 many constituent values of
water quality are naturally occuor-
ringiAnalysis will include biologi-
cal information on waterbodies in
the EAA and Everglades.
Continuing cooperative data
analysis berween the Department
and District will determine causes
of these problems and will recom-
mend additional research and
monitoring if necessary.

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.
The intent of this is to assure the
water quality is adequate for pro-
tection of the Everglades. This re-
view will consider the designated




uses of these canals as recreation;
propagation and maintenance of a
healthy, well-balanced population
of fish and wildlife; and existing
beneficial uses including flood
control, water conveyance for ur-
ban and agricultural supply,
Everglades hydropattern restora-
tion, water conveyance o STAs,
and navigation.

UNDERSTANDING

ECOLOGICAL AND

HYDROLOGICAL NEEDS

The Act requires the District
and Department ymplement a re-
search and monitoring program to
evaluate the ecological and hydro-
logic needs of the Everglades
Protection Area including mini-
mum flows and levels. The
Deparoment and District will com-
plete this research by Dec. 31,
2001.This requirement is being
met through coordination with the
LEC Plan and Restudy efforts.
Modeling and experimental re~
search play a Jarge role in evaluat-
ing the ecological and hydrologic
needs of the Everglades, as de-
scribed below:

Developing Computer

Models

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 that govern how the
system reacts o natural and hunnm
influences, and guide decisions re-
garding selection of monitoring
and research projects. Seven such
models follow:

s
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The South Florida Wiater
Management Model is a major tool
for analyzing water quanticy man-
agement alternatives. The uew re-
glonal simulation model — the
Sonth Florida Regional Sivmlation
Model — will take advantage of
current computer technology and
geograplnc information systems
data 1o quickly cvaluate regional
wiater management options \vithh
greater realism.

The District’s Natural Systemns
Model, which is essentially a warter
management model wich all seruc-
tures and canals removed, is used to
provide initial esimates of hy-
dropattern required to restore the
Everglades.

The South Florida Water
Quality Mode! will be used to pre-
dict nutrient fate and transport
through the Everglades. This model
will be used to determine if water
quality standards will be met ander
a variety of hydrologic and pollu-
tant Joading conditions. The model
is presently being calibrated and
wit! be operational in 1997.

The Werlands Waier Quality
Model will be applied to under-
stand and predict nutrient reten-
tion by natural and constructed
wetlands. This model operates at
small enough time and space scales
to decermine nutrient retention
and vegetative responses under
vapidly changing hydrologic con-
ditions. The model is presently be-
ing calibrated and will be
operational in 1997,

The Everglades Landscape Model
is being developed to understand
and predict long-term landscape
changes resulting from water and
nutrient management practices. [t
divides the system into 10,000
cells, each containing ecological
submodels to simulate Everglades
hydrologic, nuerient, and ecological
dynamics with interconnections to
neighboring cells. When fully op-
erational in 1997, it will used to
appraise various management op-
tions through simulations over a
long period of time, and will assist
the District and other agencies in
evaluating trade-offs aniong water
quantity, quality, timing, and distri-
bution objeetives for the
Everglades. This model will predict
how landscape vegetation patterns
respond to changes in hydrology.
stutrients, fire, and invasive species.

The Interagency Task Force
for South Florida Ecosystem
Restoration is overseeing the im-
plementation of a compurer mode]
as well; the Agross Tiophic Level
System Simulations. This model fo-
cuses on upper trophic level (fish,
birds, mammals) responses to
changes in the Everglades ecosys-
cem. This maodel s a produce of the
U.S. Geological Survey.
Interagency efforts ase under way
to ensure coordination of the
Everglades Landscape and Actoss
Trophic Level Systemns Simulation
models.




Field and Laboratory

Studies

Wading bird foraging success
scudies are being conducted in
large, replicated ponds, where wa-
ter levels and fish abundance can
be manipulated experimentally.
Reesulis to date suggest that opti-
mal water depths and prey abun-
dance condidions can be identified
for wading birds in general, and in-
dividual species as well. This infor-
mation will be useful for modeling
efforts, as well as for understanding
the effects of hydropatterns that re-
sult from determination of mini-
mum flows and levels.

Hydroperiod and nutrient ef-
fccts on Everglades vegetation have
been studied in field mesocosms and
additional studies are planned in a
botanical research complex at
Florida Adantic University in Boca
Raton. Studies have shown that cac-
wil, which has grown to nuisance
proportions in the Everglades, out-
competes smvgrass under conditions
of elevated mutrients and increased
flooding. The implication of chis
finding is that restoration efforts will
need to include reduced nutrient
loading and a return te more natural
hydroperiods.

Studies have been iitiated to
determine the response of
Everglades periphyton in Taylor
Slough to attempts at improving
hydropatterns through experimen-
tal water delivery programs.

Cooperative Research

An aquatic ecology research
complex has been established at
Florida Adantic University 1o sup-
port Everglades research and mon-
itoring. This shared facilicy will
allow District scientists to collabo-
rate with umvenrsity faculry and
students on rescarch projects, while
giving students an oppoctunity to
learn cthe ecology of this ecosys-
tem. Ten projects were under way
in 1995, and construction of a
shared rescarch-grade botanieal ve-
search facility was expected to be
completed in fate 1996,
Experiments will determine eftects
of nutrients and hydrology on
Everglades wetland communities.
This research will not only assist
determinations of minimum flows
and levels, and safe nutrient levels
for the Everglades, but will also
provide crucial information on the

Everglades Landscape Model.

CONDUCTING
NUTRIENT-THRESHOLD
RESEARCH AND
ESTABLISHING A
PHOSPHORUS
CRITERION
The Everglades developed un-
der very low nutrient conditions,
and rinfall and overall flow were
its primary source of phosphorus.
The Act requires that the District
and Department conduct yesearch
to define safe nuerient levels to
protect and restore the Everglades,
with emphasis on phosphorus. This
extensive peer-reviewed monitor-
ing and research program has been
under way in WCA-2A for nearly
two years and WCA-~1 for nearly
one year. In addition, carefully
controlled and replicated studies of
nutrient and hydrologic ¢ffeces on
Everglades vegetation communities
will be conducted in the botanical
research complex,

Research in WCA-1 and
WCA-2A is conducted along a nu-
trient gradient transect in. which na-
tive vegetation {(sawgrass and spike
rush sloughs) has given way to un-
desirable vegetation (cattail) at high
phosphorus concentrations. At some
point along the ransect, the biologi-
cal communicy will be judged sufli-
ciently unaftected to conclude that
ambiept phosphorus concentrations
are at a level which create no imbal-
ance in native communities of
aquatic plants or animal.
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e Everglades
developed under
yery low nutrignt
conditions, and rainfall
ani overdll flow were
IS primary source of
phosphorus.

Additional research on phos-
pharus concentrations is being
conducted in WCA-1 and WCA-
2A using a large number of 5-foot
diameter dosing chambers. Dosing
chambers enable researchers to iso-
late the ¢ffects of individual fac-
tors, in this case phosphorus
concenntrations, on Everglades
structure and function. These
chambers and experimental con-
trols enclose representative sections
of Everglades wetland and are in-
Jjected with various rates of phos-
phorus loading on a weekly basis.
Clear differences in vegetation re-
sponses to phosphorus loads have
been noticed by District re-




searchers, confirming the uility of
the chamber technique. In addi-
tion, the District and federal agen-
cies are jointly sponsoring nutrient
dosing threshold research being
conducted by Florida International
University. This rescarch in con-
structed lumes at the Park and
Refuge will look at the response of
the natural flora and fauna to in-
creased concentrations of phos-
phorus. These results, and those of
the transect, mesocosm, and green-
house studies, should provide
sound and defensible recommen-
dations for setting phosphorus
threshold criteria at a level which
create no imbalance of natural
Everglades flora or fauna.

The Department and District
have initiated an extensive peer-re-
viewed monitoring and rescarch
program to determine the phos-
phorus criterion. Data from sam-
pling of water qualicy, algae,
macrophytes, and other indicators
of ecological health at muluple 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 aquatic flora or fauna
occur. The Department is using the
Everglades Technical Advisory
Committee as the vehicle for es-
tablishing the phosphorus criterion
for the Everglades Protection Area.

By no later than Dec. 31,
2001, the Depariment will file a
notice of rulemaking o establish a
phosphorus criterion in the
Everglades Protection Area. If the
Department has not adopted a cri-
rerion within two years from that
date, by law che criterion will be
sec at 1O ppb.

ASSESSING WETLANDS
AND SUPERIOR
TECHNOLOGIES FOR
IMPROVING WATER
QuALITY

The Act requires the District
determine ways to optimize phos-
phorus removal in the STAs, while
at the same time investigating new
technologies to remove phospho-
rus. A research program has beens
started in the ENR Project which
will provide information to refine
the design and operation of the
STAs. Frequent monitoring of wa-
ter quality at numerous stations
throughout the project will allow
the District to track its perfor-
mance in improving water qualicy
as plant and algal communities ma-
ture and water levels Hucrvate
within the project.

The ENR Project has been
extremely successful in reducing
nutrient concentrations and loads.
The average phosphorus concen-
eration leaving the project has been
about 24 ppb and the load reduc-
tion to date has averaged about 80
percent. This performance indicates
that the conceptual design of the
STAs is appropriate. District re-
searchers are developing a wetlands
water quality model to predict the
movement and fate of phosphorus
through the STAs and through
Everglades Protection Area marsh-
es. This model will project phos-
phorus removal efliciency of the
STAs under various management
and operational scenarios.

Starting with a 1993 baseline
map, vegetation coverage and com-
petition in the ENR will be
tracked using low altitude, infrared
acrial photography. On-going
measurements O]‘ water movement
through vegetation and from evap-
otranspiration will be used to im-
prove hydrological models of the
ENR Project and che greater

Everglades ecosystem.

Also at the ENR_, a series of
experiments has begun to 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 aceretion 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.

DOCUMENTING

EcoLoGIcAL CHANGES

FROM RESTORATION

ACTIVITIES

Two programs are under way
to document ecological changes
taking place as a result of restora-
tion activities:

Mapping

A program to map vegetation
of the Everglades has been under
way for several years to detect
changes that occur due to natural
phenomenon and human activities.
Of particular interest is the need o
assess the effects of nutrient and
hydropattern restoration efforts on
the spread of cattail and other inva-
sive species through the Everglades.
Maps of WCA-2A vegetation in
1991 have been constructed using
remotely sensed multispectral im-
agery and digital image processing
techniques to classify satellite scenes
into 20 wetland categories. Using
this map and other techniques, the
history of vegetation in WCA-2A
back to 1973 has been reconstruct-
ed. Recently, maps of WCA-2A
cattail acreage have also been made
for 1991 and 1995 using photo-in-
terpretation techniques and color
infrared aerial photography.
Comparison of these maps shows
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that the area of cattails has expand-
ed significandy during this period.
Maps of WCA-3A are also current-
ly being constructed using photo-
interpretation techniques and color
infrared aerial pliotography.

Field Monitoring

Water quality stations have
been set up downstream of loca-
tions where STA eflluent will be
discharged in order to detect
crends in water quality and bioea
associated with restoration efforts.
Ongoing surveys of wading birds
and their food web will also aid in
evaluating the effects of restoration
efforts.

UNDERSTANDING

MERCURY IN THE

EVERGLADES

Excessive miercury build-up in
some gamefish species continues to
be a problem in the Everglades,
and the problem is now recognized
in Florida Bay, where a fish con-
sumption advisory for select game-
fish species was issued in
December 1995. The mulu-agency
South Florida Mercury Science
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N multi-agency
South Florida

Mercury Seience

Program, hegun in 1994,

continues to identify the

sources of mercury to
the Everglades and its

[ate in the system.

Program, begun in 1994, continues
to identify the saurces of mercury
to the Everglades and s fate in the
systemy. The purpose of this effort is
to determine why the Everglades is
so susceptible to mercury bioaccu-
mulation and evaluate manage-
ment options to reduce the
mercury problem.

Nature of the Mercury

Problem

Mercury is everywhere as 3
result of its natural occurrence and
human uses, and the mercuric ion
is the predominant form in the
aquatic environment. However, as a
byproduct of their life processes,
sulfate-reducing bacteria produce
methylmercury, Where unnatural
loadings of mercury occur and
conditions are favorable to sulfate-
reducing bacteria, methylmercury
will accumulate in aquatic organ-
isms to clevated levels. Unlike mer-
curic ion, methylmercury is readily
mkcll lll) by r“!l!.l[ic (_)l'g.'ll]j.\iHN
from water or food and only slow-
ly excreted, so thar concentrations
build up over time. Depending on
where the organism feeds in the
aquatic food chain, body concen-
trations can be anywhere from
10,000 times the water concentra-
tions in aquatic insects to 10 mil-
lion times in top-predator
gamefish species such as large-
mouth bass. Methylmercury is
highly toxic, readily crossing the
blood-brain barrier 1o scramble
neurological processes and the pla-
cental barrier to impact the devel-
oping fetus in pregnant wonen.

Sounrces of Mercury

Historically, when human
contributions to environmental
mercury loadings were small,
methylmercury concentrations in
top-predator gamefish species were
probably well below the Florida

owever, the results

of an earlier study
co-funded hy the
District and Department
suyest that mereury
loadings to the
Everglades appear to
nave increased three- to
five-fold since the turn
ol the century.

limited consumpcon advisory level
of 0.5 parts per million. However,
the results of an earlier study co-
funded by the District and
Department suggese that snercury
loadings to the Everglades appear
to have increased three- to five-
fold since the turn of the century.
Gtobally mercury in the air during
that same period roughly doubled.
The difference could be made up
by local air emissions sources of
mercury such as medical and mu- k
nicipal waste incineracors; regional |
air emissions sources such as coal- |
fired power plants, and local water
sources such as agricultural runoff
from the EAA. Historical accumu-
lations of mercury in Everglades

peat associated with rhe construc-




tion of the canal system and EAA
runofl are now considered Jess
likely sources, however,

The South Florida

Mercury Science Program

The South Florida Mercury
Science Program consists of coor-
dinated studies of merenry sources,
transport, fate, accamulation, and
effects in the Everglades by a num-
ber of state and federal agencies.
Principal participanes are the
USEPA |, the U.S. Geologtical
Survey, National Oceanic and
Armospheric Administration, the
Florida Game and Fresh Water Fish
Commission, and the Deparunent
and District. Private sector partici-
pation by Florida Power & Light
and others has focused on charac-
terizing mercury air sources and
deposition. To the extent practica-
ble, mercury studies are being co-
ordinated with the concurrent
Everglades nutrient and hydrology
studies. As resources permit, these
studies will be expanded into
Florida Bay as needed to address
the mercury problem there.

The Departinent’s Florida
Awmospheric Mercury Study
(FAMS) is designed to quantify the
mercury load from the aunosphere
in rainfall and to determine
whether there is a significant spa-
tial pattern to mercury deposition
that would suggest [ocal versus re-
gional or global influences. The
District is sponsoring a site at the
ENR Project. Results from the six
sites on the castern and southern
borders of the Everglades do not
reveal a distiner spatial difference in
rainfall deposidon of mercury, but
do reveal a consistent seasonal
trend, with concentrations peaking
in the sunimer and reaching a low
in the winter, FAMS ended in
December 1996.

In September 1995, a study
jointly funded by USEPA,
Department, and private industry
collected stack and plume samples
from a medical waste incinerator, a
municipal waste incinerator and a
coal-fired cement kilny in Broward
and Dade counties, Prelimjnary re-
sules reported in 1996 suggest that
mercuric ion — the soluble form
most readily removed from the aiy
— is in much higher stack concen-
wations than previously suspected.
Whether these concentrations per-
sist out over the Everglades is be-
ing evaluated using plume
chemistry data together with rain-
fall chemistry data collected along
the plume paths. These data will be
used to calibrate a mathematical
model of atmospheric transport
and deposition to more accurately
quantify the potential impacts of
these sources on Everglades water
quality and the cffectiveness of var-
ious source control strategies.

Water, sediment, and fish daca
collected in the ENR Project con-
tinue co demonstrate that it re-
mains a net sink for total mercury
and methylmercury. Fish are not
bioaccumulating mercury within
its boundaries more than in the
portion of WCA-2A where the to-
tal phospharus concentrations are
equivalent. Water, sediment, and
fish data collecred at several hun-
dred sites by the USEPA since
1994 indicate that mercury levels
in fish first increase from the EAA
to 2 peak In WCA-3A, then de-
crease as one procecds from WCA-
3A ¢o the Park, while phosphorus
levels decline continuously along
that same path. This suggests that
some factor other than phosphorus
alone must be influencing rnercury
concentrations in fish. Other fac-
tors found to be associated with

fish meceury levels include sulfate
and dissolved organic carbon. The
velocity and depth of water in the

Everglades alo appear to influence
mercury concentrations in fish, al-
though these relationships have yet
to be quantified. Anticipated sea-
somal effects cannot yet be aceu-
rately discerned, however.

To complement USEPA's spa-
ual seudies, the U.S. Geologica)
Survey is in the second full year of
its studices of the processes that
gOvern mercury transport, transfor-
mation, and accumulation in
Everglades water and sediment and
bioaccumulation in the Everglades
aquatic food chain. Early results
demonstrate the scrong influence
of rainfall on mercury concentra-
tions in the water, the importance
of plant matter in sponging up
mereury from the water following
rainfall, and the importance of sun-
light in driving the uptake of mer-
curic ion, the production of
elemental meveury, and the de-
composition of methylmercury at
the water’s surface. Also, the rate of
methylation of mercuric ion ap-
pears to be many times faster in
Everglades sediments than in
Wisconsin lakes (which s experi-
encing a similar, nnexplainable
high mercury problem), but the
factor(s) that cause this difterence
are not yet fully understood. High
sulfate concentrations have been
implicated. Whether the periphy-
ton mat 15 an importanct location
for mercuric ion methylaton is
now under active investigation,
along with 1ts vole in the insect
food web.




Mercury Monitoring

in the STAs

An extensive mercury moni-
toring program will be institured
in conjunction with the operation
of the STAs. This program will
MoniLor mercury in water, sedi-
ment, and fish within the STAs
and fish downstream in the
Everglades canal system. This imon-
icoring s intended to ensure chac
the operation of the STAs will not
DICrEase Mercury concentrations
within or downstream of the
STAs.

To assist in implementing this
adaplive management strategy, be-
ginning in 1997, with funding
from the Deparument and the
District, the Florida Game and
Fresh Water Fish Commission will
collect largemouth bass within and
downstrean of the ENR Project,
in the water conservation areas,
and in the Park. The mathematical
models that will incorporate the
process and bioaccumulation infor-
mation being collected by the US.
Geological Survey and Distrier and
the spatial information being col-
leered by the USEPA and Fresh
Water Fish Commission are now
under development by USEPA.
These models will be integrated
with those being used by the
District and Corps of Engincers to
evaluate water ninagement op-
tions for south Florida.
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WORKING WITH OTHER
STATE AND FEDERAL
SCIENTISTS
District scientists play a major

role in organizing and integrating
scientific/research information for
application to restoration projects,
through their participation in all
major science advisory committees
and planning teams. These include
the science sub-group to the South
Florida Ecosystem Restoration
Working Group, Science-Research
Advisory Committee to the
Governor’s Commniission for a
Sustainable South Florida, C&SF
Restudy Team, Southern
Everglades Restoration Alliance,
and others.

INTEGRATED PLAN
DEVELOPED TO
EXPLAIN MANY
CONCURRENT EFFORTS
In 1996 the District developed
an Integrated Plan outlining the
many cfforts under way to achicve
Everglades restoration water quali-
ty goals by Dec. 31, 2006. The plan
summarizes collaborative efforts of
privaie landowners, federal and
state agenoes, the Districet, and
other stakeholders to accomplish
goals of Everglades restoration.

<

ANNUAL REPORTS TO

BE PROVIDED TO

GOVERNOR

Progress and results of these
multple research and monitoring
activities will be presenced in an-
nual, peer-reviewed reports 1o the
Governor, President of the Senate,
and Speaker of the Housc of
Representatives. These will be pre-
pared i coordination with che
Department, and will begin with
an interim report Jan. 1, 1999.
Beginning Jan. 1, 2000, peer-re-
viewed repores will be submitted
annually. These reports will include
current research and monitoring
efforts, and will idendfy water
quality parameters in additon to
phosphorus which exceed state
standards or are causing or con-
tributing to adverse effects 10 the

Everglades. @




Regulation

An eftective regulatory pro-
gram is essential to protect the
Everglades. The Ace outlines a
comprehensive program to assure
that all water reaching, the ecosys-
tem by Dee. 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 tor the EAA and C-139
basins to reduce phosphorus load
by at least 25 percent;a BMP pro-
gram to prevent historical phos-
phorus levels from increasing in
the C-139 basin; regulating five
small Lake Okeechobec drainage
districts; adopting phosphorus stan-
dards; and complying with applica-
ble state and federal regulations. A
synopsis follows:

EAA REGULATORY
PROGRAM COMPLETES
SECOND YEAR —
PHOSPHORUS
REDUCTIONS EXCEED
AcT REQUIREMENTS
The EAA is a fertile region
south of Lake Okeechobee con-
taining 414,100 acres of sugar
cane, 45,450 acres of vegetables,
30,300 acres of sod, 10,100 acres of
livestock, and 5,050 acres of rice
and other crops. lts 47 percent
contribution of the historical
phosphorus load to the Everglades
for the 1979-88 haseline period
was the largest single source of this
nutrient to the ecosystemi. Smaller
amounts come from other agricul-
tural and urban basins, and from
rainfall, The District BMP program
(Chapter 40E-63, FAC) to reduce
phosphorus leaving the EAA has
been under way for 2-1/2 years,
and is contained in the Act. The
EAA BMP program requires a

minimum 25 percent reduction of

phosphorus in surface water runofl’

trom the EAA basin to the
Everglades Prorection Area. The
District completed rulemaking for
the progrant in 1992, and today all
EAA Jandowners are permitted
under this program. BMPs were
implemented between 1994 and
1995, A total of 82 permits are is-
sued, representing 100 percent of
the regulated area.

This program requires the de-
velopment of on-site BMPs to re-
duce phosphorus leaving growers’
property. Although there are many
BMP applications, the basic prac-
tices include optimizing fertilizer
techniques, rainfall detention, sedi-
ment control, urban praceices, and
pasture management. Non-agricul-
tural users aka must implement
BMPs if they discharge into a
District canal. Land users have im-
plemented their phosphorus-re-
duction programs. Today, growers
are fing-tuning their BMPs and
District statt members are con-
ducting verification site visits.

The goal is to achieve a col-
lective 25 percent phosphorus re-
duction for the entire basin — not
from each individual farm. The
District will decermine if this re-
duction has occurred by compar-
ing phosphorus discharges from
12-month periods with the base
10-year period of record from
1978 to 1988. Phosphorus
amounts are measured at five
Districe structures discharging from
the southern boundaries of the
EAA mto the Everglades.

So far, the program has proved
to be very successful. Basin moni-
toring for the past three years has
shown an average 47 percent over-
all reduction. This year's monitor-
ing period — from May 1, 1995 to
April 30, 1996 — was the first 12-
month period with 100 percent of
all landowners implementing
BMPs. Basin monitoring measuved
a 68 percent overall reduction —
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well above the 25 percent mini-
mum. The Acr provides inancial
incentives for growers who exceed
the 25 percent minimum. Should
the amount fall below the 25 per-
cent basin minimum, the District
will examine practices of individ-
ual growers and other land users to
see where additional reductions
can be made.

Approximately 45 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 1f 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 wacer
quality monitoring data to the
District in 1993.
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REGULATING C-139,

A RURAL BASIN WEST

oF THE EAA

The District is implementing a
similar BMP regulatory program in
the C-139 basin,a 163,000-acre-
area in Hendry County contribut-
ing phosphorus to the Everglades.
This vural area is primarily used as
pasture land for cattle grazing, with
increasing amounts of land being
converted to ¢itrus production.
Landowners cannot collectively ex-
ceed the historical annual average
phosphorus loading observed from
Oct. 1, 1978 to Scpt. 30, 1988.

Ruile development began in
1994. Meetings with landowners
and District stafY have been held in
Clewiston, Immokalee, and West
Palm Beach to discuss Everglades
mandates, BMPs, water quality
monitoring, and other issues relat-
ed to implementing a new regula-
tory program. The rule is expected
to be completed by 1997.

REGULATING WESTERN

Basins, OTHER

TRIBUTARIES

Reegulatory programs may also
be developed for other tributary
areas which discharge to the
Everglades Protection Area. These
include three basins souch of the
C-139 which comprise the lower
“western basins” area of Hendry
and Collier counties including

ie combined

nestern hasing
contrihute
approximately 9 percent
of the phosphorus load
entering the Everglades
Protection Area while
uhan argas contribute
approximately 4
nercent. The EAL
contributes 47 percent,
and rainfall the
remaining 40 percent of
total phosphorus load.

Seminole and Miccosukee reserva-
tions, and a small number of urban
lower east coast arcas which back-
pump into the Everglades. The
combined western basins con-
tribute approximately 9 percent of
the phosphorus load entering the

Everglades Protection Area while
urban areas contribute approxi-
mately 4 percent. The EAA con-
tributes 47 percent, and rainfall the
remaining 40 percent of total
phosphorus load. Analysis of exist-
ing data and enhancing field water
quahity collection programs are
currently on-going to determine if
the development of regulatory
programs will be required.

.

REGULATING LAKE

OKEECHOBEE

DRAINAGE DISTRICTS

Discharges of four 298 dis-
aricts and state lease No. 3420
(Closter Farms) south of Lake
Okeechobee are also subject to
phosphorus reduction require-
ments under Rule 40E-61, FAC,
The 298 districts and Closter
Farms — which currently dis-
charge stormwater runoff to the
lake — are required to implement
regional phosphorus reduction
BMPs different from those in the
EAA.These BMPs have been im-
plemented and have resulted in a
phosphorus load reduction to Lake
Okeechobee of at least 10 metric
tons. Implementation and moni-
toring of these BMPs are on-going
and reported on a quarterly and
annual basis.

In addition, the 298 districts
and Closter Farms are required to
divert the majority of their dis-
charges to an applicable STA with-~
in 60 days of completion of the
appropriate treated wetland. This
will improve the localized water
qualicy of Lake Okeechobee and
send addivional treated water to the
Everglades ccosystem. The first ap-
plicable STA scheduled for com-
pletion is STA-2 in early 1999.
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ADDRESSING ALL

WATER QUALITY

ISSUES

The initial 40E-63 regulatory
program addressed only phospho-
rus. The Act requires that all applic-
able water quality parameters be
addressed through the combinacion
of STAs and BMPs. [n September
1996, the District amended rules
40E-6 and 40E-63 to requite the
EAA Environmental Protection
Yistrict to sponsor a program of
BMP research for other water
quality parameters including phos-
phorus (dissolved and particulate),
specific conductance (chlorides),
the herbicides atrazine, and ame-
wyn. The adopted rules were the
result of several well attended pub-
lic workshops held from April
through July 1996.The BMP re-
search program. defined by a
scope-of-work to be approved by
the Diswricr, will be initiated by
August 1997. The research pro-
gram will be designed to ficld-tea
BMPs in a sufbicient number of
representative sites in the EAA to
reflece soil and crop types and orh-
er factors that influence BMP de-
sign and cflectiveness.

FIRST ANNUAL REPORT

RELEASED

The District released the first
of an annual series of reports on
the Everglades BMP programs in
1996. It covers permitting, post-
permit compliance, data evalua-
tion, and future challenges. The
inital report covers the 1995 water
year ending April 30, 1995. Forore
reports will be released each fal).

COMPLYING WITH

STATE AND FEDERAL

REGULATIONS

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 cleanup efforts.
Some are required by the Act, and
others by federal law.

State Permit Deemed

Complete

The Department is charged by
the Legislature to regulate Florida
water quality. As a result, che Act
requires the District to apply for
several state permics for the
Everglades Program. In (994, the
District submitted two permic ap-
plications for this purpose. The first
was for construction, operation,
and maintenance of the Everglades
Construction Project. The second
was for operation and maintenance
of structures within the control of
the District which discharge into,
within, or from the Everglades
Protection Area et are not includ-
ed in the construction project.

The Department will contim-
ue o review permit information
submitted by the District and will
issue separate notices on each indi-
vidual construction project com-
ponent. The first coniponent in

which state agency action is re-
quired is STA 6, Phase 1.
Applications for other components
will follow as individual designs

progress.
The District’s permit applica-
tion for the non-Everglades
Construction Project structures has
been deemced complete. On May
30, 1996 the Department issued
the Notice of [ntent 1o issue the
permit. Currently, issuance is under
challenge. An administracive hear-
ing is expected in February 1997.

Final PEIS Submitted

Jor Federal Permit

Due to federal involvement
with the Everglades Construction
Project, a PEIS is required by the
Corp of Engineers. The PEIS is an
ambitious undertaking that looks
at the region as a whole, with de-
tailed site-specific evaluations
made on an “as uceded™ basis. A
Section 404 Clean Water Act per-
mit application for the Everglades
Construction Project was submit-
ted to the Corps of Engineers in
August 1994. The PEIS will serve
as the Corps’ decision document in
the permitting process. A draft
PEIS was prepared for public re-
view tn September 1995. The PEIS
was completed and submitted in
September 1995, Final action on
the District’s Clean Water Act per-
mic application was expected in
December 1996, @




Exotic Species
Control

Florida is home to dozens of
exotic plant specices, wich ac Jeast
25 percent of all species of plants
and trecs in the state non-native
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introductions. Some new arrivals
pose no threat, but others are
wreaking havoc on natural areas.
Mclaleuca, Brazilian pepper, hy-
drilla, water hyacinth, and others
have become entrenched and are
costing nillions to keep in check.
Non-native pest-plants are one of
the largest enviconmental threats 1o
Florida, infesting portions of the
greater Everglades ecosystem,
Exotic plants degrade the natural
environment, interlere with flood
control and recreation, angd catige
other problems.

The Act direcr the District to
establish a program to control the
expansion of and remove unwant-
ed exotic plants from the
Everglades Protection Area, giving
higiwn priority to species affecring
the largest area. The Act also calls
for the District to coordinate its
efforts with federal, state, and other
governmental entities, The District
bas considered cxotic species con-
trol a prioricy for years, so the Act
¢inhances already on-going efforts.
A brief explanation of District
control cfforts in the Everglades
follows:

MELALEUCA MoOST

WIDESPREAD

UNWANTED PLANT

Melaleuca covers the largest
area within the Everglades — in-
festing thousands of acres. Largest
infestations occur in the water
€oNservation areas.

The District launched an ag-
gressive melaleuca control program
in 1990.The primary control
method is manual herbicide appli-
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cation — a time~consuming and
expensive process. However, a
number of promising alternative
control methods are under devel-
opment. In 1996, the Disirict treat-
ed 500 acres ol WCA-2B by aerial
herbicide application. The agency
is still monitoring the first experi-
mental acrial treatment mn 1995 of
250 acres, but early results look
promising. Today, application
methods are being fine-tuned. The
District also supports U.S.
Department of Agricultare re-
search into insects for melaleuca
control, including the melaleaca
weevil, sawfly, and other insects.
The Refuge has an ongoing
melaleuca treatment program sup-
ported by $100,000 of U.S. Fish
and Wildlife Agency and §75,000
of District funds. The Park is con-
trolling melaleuca wichin its bor-
ders, with the most sevijous
infestations near Taylor Slough.
The District is praviding $60,000
in cost-sharing funds to the Park.
Community support is helpful on
this battlefrant. The District sup-
ports efforts of non-profit citizen
groups, such as the Everglades

e

Reestoratior: Movement, which or- e

ganize seedling pulks.

Melaleuea is very persistent
and hard to eradicate. But it ap-
pears Disteict eftorts, supported by
those of other governments and
private agencies, will control its
spread in the Everglades. Melaleuca
has been completely cleared from
WCA-2A, WCA-3B, and WCA-~
3A south of Alligator Alley, and
now these arcas are under mainte-
nance control to prevenc future in-
festation. Today, its range is no
longer increasing and is even being
reduced. With the use of new bio-
logical controls, the District ex-
pects to further decrease its
nfestation.
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BRAZILIAN PEPPER

POSES GREAT THREAT

Brazilian pepper has infested
approximately 100,000 actes of the
Park. Like melaleuca, it will form a
dense stand if allowed to spread. It
also is hard to remove, The primary
removal methods are herbicide ap-~
plication, burning, and flooding,
The District is providing $75,000
to co-sponsor research with che
University of Florida for biological
conurol with insects from its native
range. Two species have been im-
poreed for research and are in
quarantue in Gainesville.

AqQuaric ExorTics

LESS PREVALENT, BUT

STILL A PROBLEM

Aquatic and submerged exotic
weeds present a larger problem in
central Florida and Lake
Okeechobee, but are being
watched carcfully in the
Everglades. Today hydrilla, water
hyacinih and water letnuce are
largely confined to canals in the
Everglades, and their spread is kept
in check by the District. Primary
control nethods are herbicide ap-
plicacion and mechanical harvest-
ing. However, floating and
submerged water weeds are a
threat, and their spread 5s being
carefully suonitored.

VINES AND KuDzu

THREATEN, NO FUNDS

AVAILABLE FOR THEIR

CONTROL

A multicude of invasive vine
species plague south Florida.
Pacticularly alarming is the Old
World climbing fern (Lygoditm).
This species appears to be rapidly
expanding its range in south
Florida’s wetlands. Old World
climbing fern chreatens Everglades
tree islands and the region’s cypress
forests. The Refuge is heavily in~

fested in certain areas,

A small amount of kudzu, an
invasive vine characteristic of the
“deep South,” was spotted along a
water conscivation area levee in
Broward County in 1993.This
species was planted on Broward
canal levees by the Soil
Conservation Service in the 1950s.
Trial plantings sought to determine
its suitability as a vegetative cover
for limestone levees. In spite of re-
peated mowings over 40 years, a
number of small patches persisted.
[0 the 1990s, nowing decreased
and renmant plantings appeared.
District staft quickly wreated the
small kudzu infestations with her-
bicides and today are monitoring
the area. Kudzu also has been spot-
ted in Homesread. Presently, no
funds are available to control vines.

OTHER UNWANTED

SPECIES IDENTIFIED

EACH YEAR

Moany other plants pose threats
in Florida, although none are as
widespread or well-known as hy-
drilla or melaleuca. In fact, many
potential threats are sold commer-
cially. The Australian tree carrot-
wood for example, has only been
in Florida since 1980. It is alveady
invading many coastal natural ar-
eas, including mangrove communi-
ties. Early decection and treatment
— before it covers hundreds of
thousands of acres — is essential in
winning the war with exotic
plants. The District works closely
with groups including the Florida
Exotic Pest Plant Council 1o iden-
tify potencial pest-planes through-
out the stace,

CONTROLLING

VEGETATION IN THE

NEWLY-ACQUIRED

FrOG POND

The Frog Pond is a 5,200-acre
parce] of land bordering the Park,

which the Diserice purchased to
improve the hydrology and ecology
of the arca. Previously the land was
farmed meensively, which prevent-
ed the spread of cxotic species.
Once the Districc owned che land,
the spread of exotics was a concern
should it become vacant. It is also
thought that a farming practice
used in the area — rock plowing
— encourages the spread of exotics
once land becomes vacant. The
5,000-acre “Hole in the Donuc” in
the southern Everglades — an area
farmed until the mid-1970s — to-
day is a near monoculcure of
Brazilian pepper.

To prevent the spread of ex-
otics, the District implemented a
land lease program in which local
interests ay farm or otherwise use
Frog Pond land. Many stipulations
are attached o these leases ro pro-
tect the environment. The program
was initiated in 1995, and woday ex-
otic plant populations in the Frog
Pond remain minor. Brazilian pep-
per and Australian pine mainly oc-
cur on the spoil levees and, to some
extent in the remnant hammocks.
Less than 10 melaleuca wrees are
scattered throughount the project.
Less than five acres of cogon grass
is concentrated in the sonchwest
cornier. Control efforts have been
initiated for chese species.

INTERAGENCY

STEERING COMMITTEE

COORDINATES

CONTROL EFFORTS

In 1995, a steering commitree
composed of state, federal and local
government 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. The comniit-
tee met again in 1996 and is rank-
ing species and coordinating
management efforss. @
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Funding

A dedicated funding source is
essendial to carry out Everglades
and Florjda Bay protection and
restoration programs. The
Everglades Consiruction Project
alone is one of che largest public
works projects in the nation for
environmenta) restoration, estimat-
ed to cost more than $718 million
over 20 years. An additional §78
miillion in research, regulation and
exotic species couitrol are anticipat-
ed for the Phase I. (Estimates are as
of Nov. 11, 1996. Revised cost es-
umates will be available in early
1997.) Restoration activities for
Florida Bay will require additional
millions of dollacs and take years to
smplement,

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 al) costs directly attributed
to the Act. This accounting system
was implemented Oct. |, 1994,
Muldiple funding sources are con-
templated for che Everglades
Program, with a brief description
of each to follow:

AD VALOREM TAXES

PROVIDE UP TO $25

MILLION ANNUALLY

The Act gives the District the
authority to levy ad valorem taxes
of up to 0.1 mill within the
Okeechobee Basin for design, con-
struction and acquisicion of the
Everglades Construction Project.
As required by che Act, this will be
the sole divect contribution of ad
valorem taxes for the construction
project. The Districe initially levied
0.1 mill for this in 1993. For fiscal
year 199596, the tax budget rev-
enue was $24,049,859.

AGRICULTURAL

PRIVILEGE TAXES

ESTABLISHED FOR EAA

AND C-139 BASINS

To fund the first phase of the
Everglades restoration programs,
the Act imposed an annual tax for
the privilege of conducting an
agricultural trade or business with-
in the EAA and C-~139 basins. In
November 1994, agricultural prop-
erty owners in the EAA and the
C-139 basins. in Pabn Beach and
Hendry counties, reccived che first
county tax notice which included
che agricultural privilege tax. The
Act specifies that the annual per
acre tax be collected through the
normal county collection process.

EAA Agricultural

Privilege Tax Raises

$12.8 Million in its

First Year

The EAA agricultural privi-
lege tax ranges from a minimum of
$24.89 per acre in from 1994 o0
1997 1o a maximum of $35 per
acre from 2006 to 2013. The tax
rate will increase every four years
untdil it reaches the maximum rate
of $35 per acre in the year 20006.
The District Governing Board cer-
ufied the first tax voll in 1994.
Budgeted agriculwral privilege
taxes for the 1995-96 fiscal year to-
ralled §12,840,976. After the year
2013, the tax rate will decrease to
$10 per acre for maintenance and
operations.

The amounc of taxes collected
each year is reduced by early pay-
nmene discounts provided by cach
county. These discounts can range
from 1 to 2 percent depending on
che timeliness of the payment. The
amount of revenue available co
fund the Everglades Construction
Project is further reduced by coun~
ty processing/collection fees and
connnissions.




The Act includes financial in-
centives in the form of reduced tax
rates for phosphorus load redc-
tions that exceed the 25 percent
EAA basin requirement. [t also
provides individual growers incen~
tive credits for meeting phosphorus
load or phosphorus concentration
reduction targets. No incentive
credits will reduce the agriculeural
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. T'his
system was used for the firse time
to produce the tax roll cerrified by
the Governing Board on Sept. 14,
1995. It was merged with that of
Hendry and Palm Beach counties,
and was included on the
November 1996 rtax notice.

EAA Vegetable Acreage
Tax Not to Exceed

C-139 Basin Agricultural

Privilege Tax to Raise

$654,656 per Year

The C-139 basin agricultural
privilege tax was certfied by the
Governing Board for 1995-96 at
$4.30 per acre. The amount paid
by an individual property owner
may change from year to year de-
pending on che number of agricul-
turally classified acres within the
basin. The total amount of tax to
be assessed will always be 8654,656
— as specified in the Act. After a
20-year period, the per acre tax
will be §1.80.The Act does not
provide either for increases in the
total amounc of revenue, until the
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11996, the District

and Florida
Department of

C-139 annex is added, or for prop-
ercy owners to earn phosphorus-
reduction incentive credits.

ALLIGATOR ALLEY
ToLL REVENUES
CouLbp PROVIDE MORE
THAN $24 MILLION

The Act includes the legisla-
uve finding that Alligator Alley,
designated as State Highway 84
and U.S. Interstate Highway 75,
contributed to the alteration of
water flows in the Everglades and
affected ecological patterns of the
historical southern Everglades. The
Legislature determined that it is in
the public interest to establish a
system of tolls for Alligator Alley to
raise money to help restore the
natuyal values lost by the highway’s
construction.

Toll use must be split equally
between the Everglades and
Florida Bay. Projects that qualify
for these funds include the
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The Act recognizes that veg-
etable farming is subject to bath
volatile market conditions and to
crop loss from freezes, floods and
droughts. It provides for setting the
privilege tax for appropriatcly
qualified vegetable acreage at the
nunimum tax without eligibslivy
for incentive credirs., 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 deferred for one year.

Transportation receivel
federal authorization to
redivect the use of
Mligator Aley tolls for
these projects.
Revenues are expected
[0 exceed $T million in
1997, with an
anticipated total
realization of §24.5
million through the year

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; engineering
design plans for wastewater treat-
ment facjlities for Florida Bay ma-
rine waters; and highway redesign
to improve sheetflow of water
across the southern Everglades.

In 1996, the District and
Florida Deparment of
Transportation received federal au-
thorization to redirect the use of
Alligator Alley tolls for these pro-
jects. Revenues are expected to ex-
ceed $7 million in 1997, with an
anticipated total realization of
$24.5 million through the year
2016.




FEDERAL

GOVERNMENT TO

PROVIDE MILLIONS IN

ESSENTIAL COST-

SHARING FUNDING

The 1996 Water R econrces
Development Act provides cost-
sharing funds for the C-51/STA-1
East and C-111 Projects, and the
C&SF Restudy. The Districe re-
ceived a $219,242 grant in 1995
from the USEPA to conduct a
three-year mercury mass balance
study in the Everglades. In 1996,
Congress also passed the Farm Bill
providing up to $300 million for
Everglades restoration.

PRESERVATION 2000

PROVIDES UP TO $33

MILLION

Up ro $33 mullion of ’-2000
funds was redirected for land ac-
quisition for the Everglades
Construction Project. Of this
amount, iu Gseal year 1996 the
District committed approximately
$9.5 million for proposed land ac-
quisition projects.

FPL MITIGATION

FUNDS AVAILABLE

The District did not use FPL
midgation funds for land acquisi-
tion in 1996. Approxinately §14
million in (unds will be available in
fucure years.

SPECIAL ASSESSMENTS

AVAILABLE

Provisions within the Act au-
thorize the District to create one
Of More stormwatcer management
benefit areas and levy special as-
sessments o fund stormwater
management systemns. 1£ the need
arises, these would be created alone
or in cooperation with counties,
municipalities, and special districts.
No such special asscssments have
been identified to date.

FUNDING ISSUES

RAISED

Funding issues related to the
Everglades Forever Act were iden-
tified in 1996, In addition to the
carlier-mentioned design changes
that will affect the project cost esti-
mate, other key funding jssues
were idencified:

Revised Timing of

Alligator Alley Excess

Toll Revenues

At the time the Ace was being
developed, it was anticipated that
excess revenues from Alligator
Alley tolls would be available be-
cween 1995 and 2003, Recent pro-
jections from Florida Department
of Transportation delay the receipt
of these funds during this critical
construction period, and instead,
spread the funding between 1997
and 2016, This revised fimding sce-
nario creates a cashflow problem
during the cricical construction
period.
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Unfunded Everglades

Forever Act Mandates

[n addition to the Everglades
Construction Project, the Ace re-
quires significant research, regula-
tory program development and
implementation, exotic tpecies
control and other activities, toral-
ing approximately $78 million
through the year 2005, No funding
source was designated for any ac-
tvities beyond land acquisition,
design, and construction of the
Everglades Construcdon Project.
Therefore, the District is relying
almost exclusively on ad valorem
funds to cover these mandates,

Projected Funding

Shortfalls for Phase 1

As a result of the design
changes discussed above, changes
in the tming of Alligator Alley toll
revenues, and the rematning un-
funded mandates of the Act, cur-
rent projections suggest a funding
shortfall for Phase 1 activities.
Alternative funding sources need
to be identified and authorized.

Everglades restoration is de-
scribed in two phases. Phase 1 en-
compasses activities currently
under way designed ro reduce
phosphorus concentrations to ap-
proximately 50 ppb, and include
the Everglades Construction
Project and agricultural BMPs.
The goal of Phase 2 is 1o imple-
ment the optimal combination of
solutions through design, construc-
tion. operation and regulaticn to
ensure thac watery discharged to
the Everglades Protection Arca
meet water quality and hydropac-
tern restoration goals by December

31,2006. ¢




Flovida Bay
Restoration

Located between the Florida
mainland and Florida Keys, Florida
Bay ic the Everglades watershed’s
largesr estuarine system. It sits at
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the downstream end of the ecosys-
tem and is affecred by upstream ac-
tions. [n previous vears, this
subtropical estuary was noted for
clear water, lush scagrass beds, and
outstanding fishing. The past five
vears have shown marked deterio-
ration. However, a significant com-
mioment 1o restoring the bay is
under way.

The bay is che cerminus of the
Kissimmee-Okeechobee-
Everglades watershed. Fresh surface
water moves into Florida Bay from
sheet flow across the prairies of the
southern Everglades. Fresh water
also enters from 20 creek systeins
that receive water from Taylor
Stough and the C-111 Canal.
Water from Shark River Slough
drains into Whitewater Bay, Cape
Sable and Florida Bay.

Water temperature, salinity,

and chemistry — which must re-

main within tolerance levels to
sustain developing organisms —
depend on rainfall, fresh water
flow, evaporation, civculation, and
tidal exchange. All elements are
carefully taken into consideration
with the implementation of the
tWO major upstrean restoration
projects: the C-111 South Dade
Project and Modified Water
Decliveries. In addition,an effort
known as the Experimental
Program of Water Deliveries pro-
vides a testing mechanism for new
ideas and improvements. This up-

stream work combines with intera-

gency research to support the
ongoing rencwal of Florida Bay.

The District program for
Florida Bay attempts to combine
the best possible science with the
most effective management pro-
gram available to address the needs
of this critical estuary. Key compo-
nents follow:

RESEARCH WILL
DEFINE RESTORATION
, GOALS

It 1s generally perceived that
Florida Bay is changing drastically.
This perception is largely based on
visual observations of the wide-
spread mortality of seagrass, trbid
water associated with this dic-off,,
and rthe occurrence of large and sus-
tained phytoplankton bloons.
Another change bas also been the
decling in the commercial and
recreational fisheries yield. It is as-
sumed that a cause of this apparent
decling is the decrease in fresh water
mputs to the bay, which has oc-
curred over the past 50 years, In or-
der to eftectively “restore” the
environmentl and ecological char-
acteristics of Florida Bay, environ-
mental managers must have a sound,
quantitative understanding of:

a) the historical characteristics
and variability of the bay;

b) the extent to which current
characteristics diffec from historical
characteristics; and

¢} the mechanisms that caused
these changes and contro} the na-
ture of the ecosystem.




A SRR
HISTORICAL STUDIES
SHOW PAST BAy
CHARACTERISTICS
An essential part of any cffore

to restore Florida Bay is to under-

stand its historical environmental
conditions and ecological charac-
teristics. Only when the past bay is
understood, is it possible to define
how it has changed and what
restoration goals should be. Three
studies of the history of Florida

Bay and adjacent wetlands of the

C-111 basin are under way. These

studies will determine the bay’s

salinity and nutrient history during
the past 100 to 200 years, and the
extent to which recent changes in
salinity, nutrients, and ecological
responses correlate with nacural
and human-influenced actions.

These studies are being conducred

in collaboration with palcoecolo-

gists and geologists from the U.S.

Geological Survey, National

Oceanic & Atmospheric

Administration, and the University

of Miami. They entail the analysis

of up to 200 years of the bay's his-
tory as it is recorded within the
sedimenc layers, and within the
carbonate layers deposited by
corals in the bay.

WATER QUALITY AND

BioLogicaL

MONITORING

DOCUMENT LONG-

TERM CONDITIONS

One of the most important
questions the District and other
participating agencies must answer
is: how do the bay’s water quality
and biological resources change as
a function of upstream changes in
freshwater flow and pollutant
loads? Long-term monitoring al-
lows sciendsts to describe what has
happened and offer possible expla-
nations, but research on bay
processes such as nutrient cycling

and seagrass growth assists in pin-
ning down cause and eftect rela-
tionships. Bay processes are affected
by nutrient loads, altered salinity,
and changed hydroperiods. The
District is investigating the role of
phosphorus and other nutrients

on Florida Bay. It is important to
understand the bay’s internal nu-
trient cycles.

TRANSITION ZONE
Focus ofF DISTRICT
RESEARCH PROJECTS
Auention should be directed
on the geographic areas most
likely to be aftected by water
management actions, To that end,
the Districc’s focus is on norchern
Florida Bay and the mangrove-
dominated salinity cransition zone
berween the Everglades and bay.
This region is where the preatest
range of salinities is found, and
where direct and indirect effects
of salinity change are most cvi-
dent. These changes affect the
availability of nutrients, and the
habitat structure and food web
dynamics {or important specics
affected by the bay’s decline.
Florida Bay is connected to
the Everglades chrough fresh wa-
ter flow into the bay and saltwater
infiltration into the Everglades.
The boundary between these two
systemis — the salinity trancition
zone — is an area of enormous
ecological importance and also an
area that will undergo dramatic
changes from programs mandatced
in the Everglades Forever Act and
Florida Bay Restoration Act. This
transition zone is important be-
cause it contains large stores of nu-
trients, [t's the nursery of many
important fish species, and the
feeding and breeding ground of
wading bird populations. This is the
bay arca where effects of water
management changes will be most
casily detected and the mechanisms

' i

that caused these changes most
readily identified. The District’s re-
search program is focused on this
mangrove-daminated, salinity tran-
sition zone,

lorida Bay is

comneeted to the
Everglades through
(resh water flow inte
the bay and sltwater
infilteation into the
Bverglades. The
boundary hetween these
(Wo systems — the
salinity transition zong
— s anarea of
enormous ecological
importance and also an
ared that will undergo
Aramatic changes from
programs mandated in
the Bverglates Forever
Act and Florida Bay
Restoration Aet.
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COOPERATIVE

RESEARCH PROJECTS

UNDER WAY

Cooperative research projects
are designed to determine the ef-
fect of changing the quantity, qual-
ity, timing, and distribution of fresh
water flow on nutrient cycles, snb-
merged plant, and fish communi-
ties. These cooperative projects are
being conducted by University of
Florida, Florida {nternational
University, Lotsiana State
University, U.S. Geological Surwey,
and District, Department and Park
researchers, Information gatheved
will be synchesized into computer
models. tools for predicting the
consequences of water ianage-
ment alternatives on this yegion.

WATER MANAGEMENT

ACTIONS ESSENTIAL TO

Bay’s HEALTH

Auention to science alone 15
not suflicient to ensuce that appro-
priate water manageient policies
are being implemented in the most
expeditious fashion. To that end, a
series of initiatives, in conjunction
with the Corps of Engineers and
Park, have begun. Expansion of the
Experimental Program of Water
Deliveries to Everglades National
Park to include structural modifi-
cations and increase pumping of
available flows into Taylor Slough
in the wet season is one such ini-
tative begun in 1996, Other op-
erarional changes are included that
will allow the interagency team to
implement a rainfall-based flow
regime for Taylor Slough that will
be a more natnral delivery method.
However, it is clear that stabilized
surface flow is only the beginning
of a true restoration effore for
Taylor and Shark River sloughs.
The District is a pacticipant in the
Interagency Ecological Monitoring
Program to evaluate impacts of Test

7 of the Experimental Program.

Addidonal initiatives in¢lude
rapidly moving forward on the
Modified Water Deliveriex Project
thac will beteer balince flows be-
tween northeastern and western
Shark River Slough, the C-111
Project for Taylor Slough. The in-
teragency eftort to construct these
projects is made possible with the
acquisition of key fand holdings in
the Frog Pond and the Rocky
Glades. Nearly $55 million has
been spent on land acquisition in
chose areas. Additional Jand acqui-
sition is planned. Funding to sup-
port the '96-97 expenses associated
with projects 1o benefit Florida
Bay are slated 1o come from
Alligator Alley 1olls.

C-111 SouTH DADE
PROJECT BENEFITS
SOUTHERN
EVERGLADES

This project will restore Taylor
Slough’s hydropatiern, and en-
hance flood protection for protect-
ed aceas east of the L-3IN Jevee.
Taylor Slough is one of two pri-
mary sloughs through the Park.
The other is Shark River Slough
to the west. Both deliver fresh wa-
ter through the Park ecosysicm.
The C-111 Project is a cooperative
effort of the District and Corps of
Engineers. Taylor Slough's hy-
dropattern will be improved
through a senes of construction
projects designed to send more
fresh water to the slough, eastern
Park and Florida Bay.

Efforts in 1996 focused on
two aspects of the project. The first
is removal of spoil mounds imped-
ing sheet flow in the eastern pan-
handle of the Park. The second is
design of the $-332D pump sta-
tion. This pump station, adjacent to

two existing pump stations, will al-
low water managers to implement
a rmnfall-driven formula for the L-

31 W Canal, which is ar the head-
waters ol Taylor Slough.
Construcdon will consntute the
second and final phase of the
Emiergency Intecitm Plan, which
the legislacon auchorized in 1994
o provide additional lows to
Taylor Slough. Construction of the
S-332D pump station began in
October 1996, and should be com-
pleted in fall 1997.

MODIFIED WATER

DELIVERIES TO

BENEFIT SHARK RIVER

SLOUGH

In 1989, Congress passed the
Everglades National Park
Protection and Expansion Acc
(Public Law 101-229), authorizing
the Secretary of the Army to mod-
ify the C&SF Project. The goal is
to improve water deliveries to
Shark River Slough in the norrh-
ern region of the Park, restore the
Park’s natural hydrologic condi-
aons, and enhance and restore its
ecological values. A plan was devel-
oped on the basis of expected en-
viromnental benefits derived from
a modified water delivery schedule.
A rainfall-driven water delivery
plan was developed and ynple-
niented in place of the minimum
delivery schedule authorized in
Public Law 91-282.This plan to-
day is known as the Modified
Whater Deliveries to Everglades
National Park Project. The plan in-
volves the modification of S-334,
raising a portion of the Tamiami
Trail, degrading the existing L-67
extension and filling the accompa-
nying borrow canal. Construction
of three gated culvert structures,
three gated concrete headwall
stroctures, and two spillway struc-
tures is planned.




The Deparument of Interior is
funding this project, which is an-
ncipated to cost $110 million in-
cluding land acquisition. The
original plan included monitoring
for the endangered snail kite.
Funding constraints and other dif-
ficulties have hindered progress.

EXPERIMENTAL

PROGRAM TESTS

WATER DELIVERY

PLANS

The Experimental Program of
Water Deliveries to Everglades
National Pack provides a mecha-
nism to field tese water delivery
methods to assess potential impacts
on the Park and other parts of the
Everglades ecosystem, as well as on
the auchorized C&SF Project
functions of flood control and wa-
ter supply. It consists of a series of
iterative tests, cach building on the
results of the previous ones. To the

extent practicable, these tests are
anned at furthering the goal of
restoring and maintaimng, the nat-
vral abundance, divetsity and eco-
logical integrity of the native
plants and animals within the Park
through water management prac-
tices. The objective of test iteration:
7 of this progranm is to optimize
ecological restoration of the Park
while maintaining other autho-
rized project purposes. Test 7 began
in November 1995, and will con-
tinue until the year 2000, The first
five iterations implemented and
fine-tuned a rainfall driven water
delivery plan for Shark River
Slough. The sixth iteration added
criteria changes for operations de-~
livering water to Taylor Slough.
The seventh tesc iteration im-
plements a rainfall-based operating
schedule for the L31 West Canal
which is the headwaters of Taylor
Slough. It also allows more natural
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water levels in Taylor Slough
which change with rain€all and
eliminated harmful drawdowns
which unnaturally drained the
Slough. Hydrologic monitoring of
each test leads to model improve-
ment and msight into further man-
agement practices that would lead
to more natural hydrology in the
Park. As ecological models are de-
veloped; they will became an in-
creasingly important tool in
restoration planning,
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THE DISTRICT 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, and
estuaries, Water quality parameters
measured include dissolved oxy-
gen, pH, specific conductance,

temperature, nutrients, cations, an-
ions, metals and pesticides. This
section summarizes significant wa-
ter quality and quantity issues.

Phosphorus load reductions
from the EAA have been a major
activity over the last six years. The
1992 Settlement Agreement stipu-
lates interim and long-term phos-
phorus concentration levels for the
Refuge and flow-weighted mean
phosphorus concentrations in wi-
ters discharged into the Park
through Shark River Slough,
Taylor Slough, and the Coastal
Basins, A phosphorus-reduction
program at the farm level is being
implemented in the EAA which,
over tyne and in concere wich the
STAs, will lower phosphorus loads
into the Refuge and Park.

RAINFALL IS
ABOVE-AVERAGE
The Everglades experienced a
very wet period for the past three
years. The average rainfall in the
Everglades Protection Area from
June 1, 1995 through May 31,
1996 was 68 inches ~— or 32 per-
cent greater than the historical av-
erage of 52 inches,
Tropical storms, hurri-
canes, and low pressure
systems produced very
heavy rainfall from June
through October 1995.
The dry scason rainfall
(November through
May 1996) was 9 per-
cent above the historical
average.

DISCHARGE IS ABOVE-

AVERAGE, REFLECTING

HEAvY RAINFALL

AMOUNTS

The amount of water dis-
charged through the District’s
structures to the Everglades
Protection Area {rom June 1, 1995
through May 31, 1996 reflected
the above-average rainfall. Water
conservation areas received a daily
average inflow of 2,929 cubic feet
per second (cfs) or 2.1 million
acre-feet per year compared to the
historical average inflow of 1,973
cfs or 1.4 million acre-feet per
year. Water released to the Park
through Shark River Slough,
Taylor Slough, and the C-111 gaps
averaged 2,700 cfk or 1.96 million
acre-feet per year— more chan
twice the historical average of
1.285 cfs or 930,000 acre-feet per
year. (Acre-feet per year equals the
number of acres that would be
covered by water 1-foor-deep.)

REFUGE SHOWS

SHORT-TERM

IMPROVEMENT

The Refuge interim and
long-term average phosphorus lev-
els vary from month to month be-
cause they take into account the

average water level variations mea-

sured at three gauging stations
within the Refuge. From July 1995
through June 1996, the interim
levels varied between 8.3 and 16.3
ppb while the long-term levels
varied between 7.2 and 13.2 ppb.
The proposed modified settlement
agreement stipulates that the mter-
im and long-term ¢oncentration
levels be attained by Febroary 1,
1999 and December 31, 2006, re-
spectively, (The proposed modified
settlement agreement changed the
dates, but not phosphorus concen-
tration amounts.) Phosphorus con-
centrations have been below the
interim and long-term levels since
June 1995, This trend may be a re-
sult of the BMP Program in the
EAA, operation of the ENR
Project, extremely high water lev-
els, and higher Lake Okeechobee
releases.




PARK PHOSPHORUS

LEVELS DECLINE AND

LEVEL OFF

Phosphorus amounts entering
the Park through its two primary
sloughs gradually declined in 1994
and 1995, and Jeveled off in mid-
1996. Total phosphorus concentra~
tions in Shark Ruiver Slough
ranged from 10.6 ppb in June 1994
0 6 ppb in June 1996. These con-
centrations were Jess than the in-
terim limi¢ as described in the
Settlement Agreement in water
year 1994 and less chan both che
interiny and long-ccom limics in
water year 1995, For Taylor
Slough, total phosphorus concen-
trations ranged from 14.3 ppb in
November 1994 to 5.8 ppb in
March 1996.The Settlement
Agreement stipulates a single limit
for 11 ppb for Taylor Slough and
the Coastal Basins. These data are
cncouraging because long-term
concentration limits are required
by the proposed modified settle-
meix agreement (o be mec by
December 31, 2006. Phosphorus
anmounts probably declined as a re-
sult of the above-normal rainfall
and resulting heavy freshwatec dis-
charges into the Park.

PESTICIDES

MONITORED

THROUGHOUT THE

EVERGLADES

Pesticides have been moni-
tored for more than 10 years in
surface water and sediment at nu-
merous gites on a quarterly and
semiannual basis, respecuvely,
chroughout the District’s 16-coun-
ty arca. Eighteen sites are consid-
ered monitoring locations for the
Everglades. This report sumimarizes
dana collected during sampling
events from August 1995 o April
1996,

The majority of detections in
water are herbicides, such as
atrazine, ametryn, hexazinone, bro-
macil, and norflurazon with 45, 31,
15,7, and 6 detections, respectively.
The insccticide endosulfan and its
metabolite, endosulfan sulfare, were
found at structures near the Park
during three of the four sampling
events, but water encering the Park
was free of endosulfan. One inci-
dent of an exceedance of Florida
water quality standards for Class 11
recreational/fish and wildlife wa-
ters occurred at S-178 in January
1996, with endosulfan deteceed at
0.08 ug/L (Class 111 criterion:
0.056 ug/L). Nevertheless, levels
and frequency of endosulfan detec-
tions were coniparable to those re-
ported the previous year. Florida
Department of Agriculture and
Consumer Services established a
working group te address the pres-
ence of endosulfan and other pes-
ricwdes in surface water. Local and
regional government representa-
tives, manufacturers, and agricul-
tural groups including the Institute
of Food and Agricultural Sciences
Extension Service participate in
this group.

Secliment residues consist pri-
martly of degradation products of
DDT, although DDT use was
banned in 1973. Used widely prior
to 1973. DDT degrades slowly and
binds readily to soil organic matter
which could account for these de-
cections. Other compounds detect-
¢d include the herbicide, amecryn,
as well as endosulfan and endosul-
fan sulfate.

Approxinmately 2.8 percent
and 2.4 percent of the surface wa-
ter and sediment restdues, respec-
tively, were above micasurable levels
for more than 60 pesticides tested
for. However, significant increases
of pesticide concentrations in wa-
ter and sediment between this and
the previaus year were not evident.

MERCURY REMAINS A

PUZZLING PROBLEM
Mereury levels in larpemouth bass
continue to exceed the Florida “no
consumption” advisory level in
canals and interior marshes of
WCA-2A and 3A and the limited
consumption advisory level in
canals and marshes of WCA-1.
Since 1990, flow-weigheed annual
ﬁVE‘l".‘lgt’. phosphorus concentrations
in EAA runofl have declined by
about 40 percene, while no statisti-
cally significant downward trend in
merctry measured in bass has been
detected. A sharp downturn was
observed at the most contaminated
gite in WCA-3A in the spring of
1995 that was partially reversed in
the fal). This may have been related
to high flows and water levels dur-
ing the previous year, although
other confounding factors are like-
ly to bhur such reladgonships.
Whether this represents a long-
term trend or a temporary seasonal
aberration will be investigated by
thie Florida Game and Fresh Water
Fisli Conunission in a continuation
of its intensive fish collection pro-
gran in the Everglades over the
next five years.




[ 1996, the volume-weighted
mean concentration of 1otal mer-
cury in Everglades rainfall was
about 14 pacts per willion or
nanograms/liter {ng/L), with max-
imum concentrations of 20-30
ng/L and minimum concentrations
of 5-10 ng/L reached in the sum-
mer and winter, respectively. The
corresponding mean total mercury
concentration in water was about 2
ng/L, while the mean methylmer-
cury concentration remained
about 20 percent of thar value,
Some spatially focalized sovrces
and seasonal variations were also
observed. More than 95 percent of
the total mercury load to the
Everglades can be calculated to be
coming from the atmosphere,
while, with the exception of the
northern portion of WCA-2A jm-
pacted by EAA runof, virtvally all
of the medhyhnercury v the
Everglades is internally produced.

Total miercury and
methyhmereury concentrations and
loads in the ENR Project outflow
wete rechiced by 50 and 75 per-
cent, respectively, from their corre-
sponding infow values. The
flow-weighted annual average con-
centration of total mercury in
ENR Project effluent was 1.1
ng/L, much less than the Class [11
water quality standard of 12 ng/L.
Mean mercury concentrations in
largemouth bass collected at the
outflow were less than those at the
inflow or the L-7 canal reference
site and below the Florida action
level. Although the second-year
studies have not been completed, a
similar patrern 1s expected.

The Department and Districe
are evaluanng canses of water qual-
ity critecia violations in the EAA
¢anals, the Everglades Protecuon
Area and triburary waters, for
comphance with Class Il mumeric
water quality criceria.

FLORIDA BAY SALINITY

AND CHLOROPHYLL

MONITORED

The District, in collaboration
with the Park and Florida
International University, monitors
water quality in Forida Bay.
Salinity and chlorophyll — the
two indicators used to measure the
water quality of the Florida Bay —
showed a conunued improvement
in 1996,

Salinity Levels Lower

Than 1994 Peak

Readings

One of the most important at-
tributes of the bays water qualiry is
salinicy. Freshwater discharges into
Florida Bay were much higher
than normal in much of 1994 and
1995, as a result of heavy rainfall.
Through 1994, most of the bay
was as salty or salvier than scawater,
which has a salinity level of about
35 parts per cthousand (ppr).
Salimiry levels peaked in August
1994. Due to storms in November
and December, salinity levels
throughout the bay in January
1995 were neat the minimum val-
ues recorded since 1950s. After the
extreme wet season of 1995, salini-
ty in the northeastern arca was less
than 10 ppt by October. By
December 1995, low salinity water
extended westward and even the
salinity of the central area was half
that of seawater. From February o
June 1996, salinicy increased again
but it is still lower than previous
years. These valuacions in salinity
clearly show that Florida Bay salin-
ity is directly related to the amount
of fresh water flowing throogh che
Park and C-111 Canal.

Chiovophyll
Concentrations Remain
Relatively Low

Chlorophyll is an indicator of
the density of phytoplankton grow-
ing in the water column. In Florida
Bay, scagrass 1s the dominant prima-
ry producer, but water column
cldoropliyll concentration is of con-
cern because of reported higher
than normal levels in cencral Florida
Bay! Both seagrass and phytoplank-
ton growrth is generally limited by
the availabibey of phosphorus.
Phosphorus is delivered to the area
througly water exchange with the
Gulf of Mexico and its concentm-
tion varies considerably. Nitrogen is
delivered by the fresh water inflows
and its concentration is highest
around Duck Key. Nitrogen is more
homogencously distributed than
phosphorus in the bay.

Nutrient levels and phyto-
plankron density have generally re-
nuained low jn most areas of the
bay since 1991 when chlorophyll
monitoring began. Phosphorus
concentration and phycoplankeon
density have been highest in the
central part of the bay. Chlorophyll
concentration levels of this area
became elevated in summer 1992
and peaked to more than 10 ppb
in eatly 1994. However, citloro-
phyll concentrations decreased fol-
lowing the heavy rainfall of fall
1694 and the extreme wet year of
1995. &
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Great Egret in Everglades Nattonal Park
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The following publications are recommended for readers wishing to

learn more about the Everglades and restoration programs:

Everglades Best Management Practice Progran
Everplades Gonmection Suninier 1996: Redesipning the Waer Managemen: System
Intzgrated Plan 1o Adicve Everglades Restoration Water Quality Goals
South Florida Ecosystem Restoration Plan
The Everglades Program lmplementation: Program Management Plan
South Florida Water Management District
P.O. Box 24680
West Palm Beach, FLL 33416-4680
(561) 686-8800
1-800-432-2045

Save Our Everglades Reports
Executive Office of the Governor
The Capitol
[Room 1501
Tallahassee, FL 32399-0001
(904) 488-5551

Coneeptial Plan for the CESF Profeat Review Study
Governor’s Commission for a Sustainable South Florida
1550 Madruga Avenue, Suite 220
Coral Gables, FL 331406
(305) 669-6973

Sonth Florida Ecosystem Restoration Working Group:
Annual Report
Integrated Financial Plan
Office of the Executive Director
South Florida Ecosystenm» RRestoration Task Force
Florida International University
QF Building, Room 1438
Miami, FL 33199
(305) 348-30Y5

Readers may also wish to contact the Park and Refuge for
further information on these ecological resources:

Everglades National Park
40001 SR 9336
Homestead, FL 33034
(305) 242-7700

Arthur R, Marshall Loxahatchee National Wildlife Refuge
10216 Lee Road
Boynton Beach, FL. 33437-4796
(561) 732-3684
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