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South Florida Water Management System

St Johns Rlver

» Created in 1949, oldest and largest of the state’s ‘A |
five water management districts Northwest Florida ™" o i

TE R
CTDICT wd Y
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» Majority of structures used for flood control slw]v&?rr.nee River |
operations today were built in the 1950s and 1960s i

> 16 counties, 139 municipalities from Orlando to the i, |

Florida Keys
Southwest Flor(ESIIENE
» Serves a population of 9 million+ residents oisRicT el
. L, Florida’'s Five
» Approximately 50% of Florida’s Economy \If)\(a:ey tManagement South Florlda
ISTFICTS IATER MANAGEMENT

_!.E‘F.ICI

MISSION: To safeguard and restore South Florida's water resources and
ecosystems, protect our communities from flooding, and meet the

region’'s water needs while connecting with the public and stakeholders.
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~ District Then: 1949

. » From 1913-1927, the Everglades Drainage
District constructed:

» 6 Major drainage canals & numerous minor

l canals totaling 440 miles

» 47 miles of levees & 16 locks and dams

» Herbert Hoover Dike first completed in 1938
(partial), and again in 1960’s

'| » South Florida recovering from devastating 1947

Hurricane where over 4,000 people died (est.)
| » Florida Total Population ~ 2.6 Million People

» South Florida Pop. > 1,059,208 (1950
Census)

| »In 1948, U.S. Congress created the Central
’ & Southern Florida Flood Control District ~ f#2R




Kissimmee River After 1947 Hurricane
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Kissimmee River out of it's banks after 1947 Hurricane
This condition set-up the need for flood control , and in 1950,

The South Central Flood Control District was formed at the
Okeechobee County Courthouse by Govenor Fuller Warren

Y™
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April 192 3

Old Tamiami Traill Roadbed Removal
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TYPES OF STRUCTURES OPERATED AND MANAGED BY THE DISTRICT

Ny ;..v..;“: A — i
C-18 Canal Culvert

s

Stormwater Treatment Areas (STAs):
| Large, constructed wetlands designed to
remove nutrient pollution from water
L Using natural aquatic plants.

Reservoirs and Impoundments:
Human-made water bodies used for water
storage. A Flow Equalization Basin (FEB)

is a type of impoundment designed to
temporarily capture and hold water.

C-44 Reservolr

Weirs: Structures across a canal or
stream that block the flow of water
until the water flows over the structure.

Pump Stations: Control structures
that force the movement of water
using pumps. G-251 Pump Statlon

Spillways: Structures that allow
.. .. movement of water between water
¥ bodies by use of gates.

i Dikes & Levees: A barier that
5 diverts or restrains the flow of water.
. Large earthworks that surround Lake
Okeechobee are generally referred to as
dikes. Smaller earthworks surrounding Herbert HooverDike
canals and Water Conservation Areas
% are generally called levees.

Culverts: Structures that allow the flow
of water between two areas. They are
. typically placed under roads or levees.

Canals: A system of human-made
. trenches used for the movement of water.

C-59Canal

District Today

» On average the flood control system moves more
than 20-million-acre feet of water each year.

» More than 2,175 miles of canals

» More than 2,130 miles of levees/berms
» More than 915 water control structures
» More than 620 project culverts

» 90 pump stations

» Approx. 3,537 hydrological monitoring stations at
more than 687 flow sites, including 201 rain gauges
and 22 weather stations.

» Every year new capital projects add more

infrastructure:

* Comprehensive Everglades Restoration Plan

* Northern Everglades and Estuaries Protection Plan
e Dispersed Water Storage
* Restoration Strategies

e Resiliency
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SFWMD Celebrates 75 Years of Service
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First Governing Board Taking the Oath in 1950 Modern Day Board Meeting in 2024 E
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Infrastructure Overview

» Infrastructure portfolio has increased since 2006
» 50% of original C&SF infrastructure at end of life

» Some structure designs prevent refurbishments and
require full replacements

» Highly urbanized flood zones require adaptation

» Additional high priority infrastructure on the way with
Reservoirs, FEBs and STAs

Project Culverts 0% 0%
Miles of Canals/Levees 119% 5%
Structures 84% 35%
Pump Stations 78% 27%
Total 87% 8%
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Structure Inspection Program

Repair within one year
Repair within 18 months
Repair within two years
C-2 Monitor

No Action
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FY11-12 FY12-13 FY13-14 FY14-14 FY15-16 FY16-17 FY17-18 FY18-19 FY19-20 FY20-21 FY21-22 FY22-23
Quantity
Rating | FY2011-12| FY2012-13 | FY2013-14 | FY2014-15 | FY2015-16 |FY2016-17| FY2017-18 | FY2018-19 |FY2019-20 |FY2020-21 | FY2021-22 | FY2022-23 E?;;?f:;ot'z
FY2022-23

5 4 5 3 "3 3 3 6 4 4 2 2 -3
38 34 33 35 45 41 58 70 93 103 142 143 105
271 285 324 360 353 478 514 494 503 497 461 466 195
108 140 152 131 137 107 74 39 21 28 29 36 -72
42 34 19 26 43 39 39 44 37 32 29 35 -7

Total 464 497 533 555 581 668 688 653 658 664 663 682 218
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Infrastructure Common Fail Modes

» Acid attack on structural concrete and
rebar failure

» Undermining of wingwalls, foundation
slab, and structure apron

» Corrosion, metal loss and pitting of
structural steel, pump components and
structure gates

» Obsolescence of major machinery:
engines, gearboxes, generators,
instrumentation and control panels and
electrical equipment

D
» Downstream scour and canal bank 5': EnflziSe Coztrol
erosion impacting structure stability anel Upgrades

jf4ddis,

ekl e

——) N \
Electric Motor Damaged Stator ST
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Recognizing Changed Conditions

Pre-1948 Drainage Projects POPULATION GROWTH

-0

|

£
7
* Estimate taken from BEBR 2017 publication (Median, SFWMD boundaries)!
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Changed Conditions: Sea Level Rise

S$28 - Number of Days in a Year where TW > HW

Coastal Structure Gate Overtop

¥ 5
A

B Total

......... Linear (Total)

Saltwater moving inland, bypassing the top
of the gate of the salinity coastal structure
during a High Tide event in 2019.

Tidel Elsvations at Coasts! Structurss end Ssa Levsl Riss Saltwater Intrusion in Cosstsl Aquifers
Fleod corarel and the praventon of saltwatar intruson in Sowth Fionda Ths inlana migraton of saltwater poses a threat o water supply and .
= r;sr'*;:.n, onths cperaton of :-::::;'r_:r;.u; rl,*.::_ar;;, IS ot ;;I‘-;:P.u:?;ri':.t::;'_: 5 Presenter: Ca rOI Ina Ma ran



S-27 Structure Deficiencies & Future Resiliency Pump Station

» Notable deficiencies include sheet pile
corrosion with section loss, horizontal
crack in composite retaining wall, and soil
erosion on west downstream bank
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S-25B and S-26 Pump Replacement Projects

» Successfully completed the replacement of three pumps (2022, April 2024)

» Replacing the remaining three MWI pumps (+ one spare) in FY26 Dry Season
» Installing new Caterpillar C18 500kW generators by May 2025 (3 in each)
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O&M: Debris Accumulation at S-26 on C-6 Canal

Existing trash rake enhances performance and reduces debris removal costs in this Basin
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Late 1990s Flooding Events in C4-C6 Basins in MDC

Current Event Viewer Flood Prone Area Summary Event Summary Photo Viewe| Eieptiemes
S 1999 Oct Hurricane Irene

v Event Name:
Cancel

2000 Oct Extreme Rain Event BROWARD

Cancel
\

9 of 68 o

O

90of 17 9

,
=

Historical Event Impact Areas: 1999 Oct

Hurricane Irene

Historical Event Impact Areas: 2000 Oct

Extreme Rain Event
Collection Date 10/16/1999, 12:00 AM

Event Name; 1999 Oct Hurricane

Collection Date 10/5/2000, 12:00 AM e . :
e g oA & Irene
2000 Oct Extreme Rain i DA
Event Type: Extreme or Heavy

Event Name
Rainfall

Event

Extreme or Heavy ;
Rainfall f 2 Event Type (Other) Category 1 Hurricane

Event Type:

- |
!

Event Start Date: 10/13/199881 2:00 AM

Event Type (Other): Rain
H Event End Date: 10/19/1999, 12:00 AM

Event Start Date: 10/3/2000, 12:00 AM MIAMI-DADE 1
MIAMI:DADE

Event End Date 10/4/2000, 12:00 AM Description

:
!
]
S ¢ NIAMIsDA
Description : ‘ Y <~’1D DE Source: ECT Deployment
- : - e
Web Source Link: View

|
{

-

H

Source: Web Sources !
/

/

Web Source Link: View
NOAA Event URL: View

N

NOAA Event URL:
Photo No

Photo!

Push for the construction of new flood protection infrastructure at S-25B and S-26 Coastal Structures (forward
pumps) and C4 Basin (Emergency Detention Basin) supported with FEMA Funds.
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Legend
B STRUCTURES
e CANALS
BASINS IN STUDY

RIUERS (= v =y
BN | ADJACENT BASINS
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Areas of Interest:

C2:

C4:

Primary Canal: Snapper
Creek

Primary Outfall: S22

Primary Canal: Coral Gables
Canal

Primary Outfall: G93

Primary Canal: C4 Canal
(Tamiami Canal)

Primary Outfall: S25B

C5:

Ceé:

Primary Canal: Comfort
Canal Southfork

Primary Outfall: S25

Primary Canal: C6 Canal
(Miami Canal)

Primary Outfall: S26

Considering significant interconnectivity of these watersheds and

capability of MIKE SHE/MIKE 1D as a regional modeling platform,
all watersheds were combined in a single model



-6 Basin
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Results

* PM1 — Maximum Stage in Miami Canal (100yr/72hr storm)
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Flow (cfs)

2,500
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1,500

1,000

500

Results — C-6 Basin

Design Discharge = 3,470 cfs

Design TW

Current SLR1

—@— 100yr/3day —@— 25yr/3day
ceodeess 100yr/3day -+ 25yr/3day
-=@l-- 100yr/3day = -M-- 25yr/3day
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SLR2 SLR3

10yr/3day —@— Syr/3day
10yr/3day ----&--- 5yr/3day
10yr/3day --M-- 5yr/3day

12

11

10

Water Elevation (ft NAVD)

PM3 — Structure Performance (526)
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Results — C-6 Basin

1 1
i !
Bay Harbor

North‘Miami lsIands

Hialeah

i Bay Harbor = Gardens
Miami Shores
res % | North,Bay !
\/ ae !
Norin By el Village @i}

Village | Hialeah

100-Year Event A R ® }‘
25-Year Event g e

10-Year Event 11

3-Year Event ‘ ST 1L

‘__ I_-l".llrIEEr E.I.I.Er.lt Wa Coral/Gables

® @

. .
Miami{Beach Miami{Beach

Mo Rating
Mo REesults

The v
Hammocks Kendall Pinecrest

[]
[]
[ ]
[ ]
[]
[ ]
[ ]

Current Conditions Future Conditions
Level of Service Level of Service (2ft SLR)
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Preliminary Mitigation Strategies in C-6 Basin

St ru Ct ure H ar d en | N g C-2, C-3W, C-4, C-5, and C-6 Watersheds

HIGH LEVEL PROJECT DESCRIPTION AND COSY ESTIMATES OF RECOMMENDED
FPLOS PHASE | ASSESSMENTS FOR THE C-2, C3W, €4, C.5, AND C-6 WATERSHEDS
FPLOS STUDY

. Ca nal Embankments ReSilienCy Task 1. Description of Mitigation and Adaptation

Strategies

Deliverable 1.2 - High Level Project Descriptions of

. Ca nal Widenlng and Dredging ReSiIienCy Recommended FPLOS Phase | Assessments subtask report \

for the C-2, C-3W, C-4, C-5, and C-6 Watersheds FPLOS
Study

1.
2
3
4. New Storage Area(s) FINAL
5
6
7/

South Florido Water Management District

. Additional Potential CERP Storage

Inter Basin Transfer e L -

o c m a
hen moe d associntes

AR LLE L
00 Australun Averwie South, Suite 850

Measures at the mouth of the Miami v s
River (Downstream S-26)
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» Locations along the Miami River which

experience overbank exceedances L S A L=
> Krome Ave to NW 118t Ave (Turnpike Ramp) [ & 5, A6 /Sl el
> NW 107th Ave to NW 1215t Way R T T B )
» NW 116t Way to NW 79t Ave
» Hook Square to LeJeune Road

» Recommended improvements :

[ Improvement Lengths:

> Left and Right Embankments (5.5 miles each) = it e [T
11 miles i W .

> Tie-Back Flood Barrier

C-6 Canal Embankment ‘%‘
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Additional Potential CERP Storage

Storage in Western Mining Lakes with Conveyance Structures

Connection to Miami River
» Connect and utilize the CERP COMPONENTS MAP
mining lakes west of the . |

Turnpike as storage and
emergency detention.

» Over 2,500 acres of existing
mine lakes within the C-6 that
have completed operations
and are currently serving no
additional purpose

:
i
|
:
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2024 Sea Level Rise and Flood Resiliency Plan

2024 SEA LEVEL RISE
AND FLOOD RESILIENCY PLAN

Building Resilience and Mitigating Risks
to South Florida’s Water Resources

FINAL SEPTEMBER 1, 2024

33 Presenter: Carolina Maran

2023 Consolidated Annual Report on
Flood Resiliency

Central and Southern Florida Flood Resiliency
Study

Sea Level Rise and Flood Resiliency Plan

October 2023

Compilating of Resiliency
Priority Projects

GOAL: Reducing the risks of
flooding, sea level rise and
other climate impacts on
water resources and
increasing community and
ecosystem resiliency in South
Florida.

2024 Consolidated Annual
Report on Flood Resiliency
coming October 2024.




C&SF RESILIENCE PROGRAMS

.C&SF FLOOD RESILIENCE: INTEGRATED PATH FORWARD

Planning Reach A - Broward County Basins

e Section 203 with associated USACE agreements for technical assistance

* Feasibility Study (Initiated Q4 FY24) — Target WRDA 26

* Funding support from FDEP and Broward County

* Letter of intent from SFWMD to ASA(CW) submitted 17 JUL 2024;
ASA(CW) acknowledgment letter sent 23 AUG 2024

Planning Reach B - C-7, C-8, C-9 Basins

* FEMA Building Resilient Infrastructure and Communities (BRIC) / Resilient
Florida Grant Funding Available with associated Section 408 requests

* Funding support from Miami Dade County

Planning Reach C - Miami River Basins

e C&SF Flood Resiliency Study — Section 216 Authorization — Budget to be
agreed with VTAM

e Feasibility Study - Target WRDA 28

Planning Reach D — South Dade Basins
e Structures potentially to be integrated into the upcoming CS&F
Comprehensive Study or future planning studies

25 Presenter: Carolina Maran

" “Reach C
(Section 216)

Reach D
=¥ (Future
Authorization)




C&SF Flood Resiliency (Section 216) Study

* Study Process

= USACE Jacksonville District and SFWMD finalized an overall integrated strategy;
Revised Section 216 will focus on Reach C

= USACE Jacksonville submitted revised Vertical Team Alignment Memorandum
(VTAM) to the South Atlantic Division (SAD) on 14 August 2024 for the focused
Reach C study; VTAM details the resources required to complete the study

= Next steps : endorsement by SAD, transmittal to Headquarters USACE,
endorsement by HQ USACE, transmittal to the Assistant Secretary of the
Army for Civil Works for review and approval

Technical Efforts
» |nitial economic modeling (FDA model for NED evaluations) for the existing

conditions ‘ 2

= Review of output and model assumptions; team will be updating model Planning Reach C — Miami River
details/assumptions based on the reviews

= Interim runs for the existing condition and future without project (FWOP)

= SFWMD and HDR have developed initial total benefit evaluations for the
regional economic development (RED), environmental quality (EQ), and other
social effects (OSE) benefit categories

= Target to share existing conditions and FWOP results with the PDT in Oct 2024
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Resiliency Initiatives Coordination
Integrating Inland and Coastal Flood Mitigation Strategies

Water Control
Counties Studies/. Districts and USACE Studies/ Regional Climate

Projects Municipalities Projects Compacts @ther Partners

Projects

POTENTIAL MEASURES TO IMPROVE RESILIENCE AND SUSTAINABILITY
Graphic modified from https://ewn.el.erdc.dren.mil/nnbf/other/5_ERDC-NNBF_Brochure.pdf

NNBF

CANAL

ELEVATED
FLOOD WARNING BUILDING VEGETATED FEATURES
& EVACUATION IE— DRAINAGE
S EWANON STORMWATER - OYSTER & CORAL REEFS
| RELOCATION TREATMENT IMPROVEMENTS _- MARITIME FORESTS BREAKWATERS
ACCUSITION, AREA__, . RESERVOR , LEVEE/ | NNBF GROINS
r : FLOODWALL, SHORELINE " 4 BEACH & DUNE

RESTORATION
|

SRR
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Biscayne Bay Model Development

GOM-Atlantic Domain
L] Southern Florida Domainji§

Processes included:

Tides
Wind | _ | - '
Precipitation & -' . - Wi

Air pressure
Solar radiation
Evaporation (calculated internally)

Inland flow fluxes:
» Canals 3-level model domains
» Ungauged sheet surface flow
» Ungauged ground water

VVVYVVVY
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Biscayne Bay Model Development

TULANE UNIVERSITY
SCHOOL of SCIENCE
& ENGINEERING Input

Water quality

Hydrodynamics Oxygen-BOD (DO)
Particulate inorganic matter (sediment)
ADCIRC+SWAN

Horizontal surface

(mesh info) Dissolved inorganic matter
Bottom shear stress (NH4, NO3, PO4, Si)
Wind velocity

Solar radiation

Quallty (POC, PON, POP, DOC, DON,DOP)
Algae (Chlfa) Bacterial pollutants
Organic micro pollutants

Vegetation Higher trophic levels
TN, TP, TKN, TSS

D-Waves
SWAN

Salinity
Temperature
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Biscayne Bay Model Development

Salinity and Temperature (2016 validation)

BISC12B

40
7 30
L
220
=
©
n 10 Observed

Modeled
0
Jan 2016 Apr Jul Oct Jan

40
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2..-30
o
=
™ 20
@
a
% 10 Observed
= Modeled

0
Jan 2016 Apr Jul Oct Jan
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Biscayne Bay Model Development

Next steps

» Confirm WQ high priority parameters

» Focus the calibration on the WQ high priority parameters

» Focus the 2018 WQ calibration on: Boundary/source WQ concentrations
» Adjust key WQ processes/model parameters

» Inorganic matters (IM)

» WQ validation (2016)

» A 2nd validation period including a hurricane

» Scenario runs (~ 10 scenarios)
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Flood Control & Resiliency Funding Sources

» Ad Valorem 0 =

> Senate Bill 1638 — General Revenue

» Federal Emergency Management
Administration - Building Resilient

Infrastructure and Communities and
Mitigation Grants

o

» Florida Department of
Environmental Protection - State
Resiliency Program

» United States Army Corps of

Engineers Planning Studies Gov. Ron DeSantis signed Senate Bill 1638 at the
SFWMD'’s Ft. Lauderdale Field Station on April 4, 2024
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Executive Order 23-06: Achieving Even More Now

N%Z:
EXECUTIVE ORDER 23-06

Achieving Even More Now for Florida's Environment

W%ﬁ

WHEREAS, on January 10, 2019, 1912, which laid EC 9 q
for i . 3 progn Id igae and red tde, in our I by:
for ] 0
WHEREAS, q 3 for green algae and d
Everglad far action
of $2.5 billon; and i 3 Health,
WHEREAS, with P supporting
more than 3 | t and FroTas
the fist and mitigation stateges. HEALTH
WHEREAS, in 2020, 712, which was ") d similar
decates andnchded ed
‘ealigning the Sa i blue I tizens and visitors.
Eeonmento oty et Fufor oo , which p quality
WHEREAS, we Invested 1 by.
construct, upgrade, ot expand w tment, and convert D UpdstogaReatrs e 1 a
septic-to-sewe, The projects y should be
Florida'ssprings;and puon e
WHEREAS, s water q ii d riority pr load PR
s ROTECTING
B " Workogwd iture and Services (DAC
WHEREAS, the State,wih the oo the Chief o fondigler g that m@“ exces ntrient impacts fom agricltural nonpalnt sources in
3 3 s eas where agriculture , .
tosuppor , scientific d d and
pldivesdiy . Work with mrs toimprove Agricultural Best Management Practces (BMIP), which are important
WHEREAS, erfor easi s by:
Red Tide Rsearch wili the oida P and Wil Conseation ommsions (W) Fshand Wil Reseorch i) Working with DAC il agricultural
Institute, which brings together sate and local goverments, universites, private sector partners, 8MP manuals pates, 2 needed
d cond a i Ob
predicting, and mitigating the effects ofred tde; and teporting of commodity and fertizer application.
WHEREAS, the State, theChiel ¢ $1.1bilion in i) Working with DACS to achieve 100 percent BMP enrollment and implementation in BMAP areas
s o Section 2: Protecting and Restoring the Indian River Lagoon
170000acres y h i 2
oo doilanion . 2
A.Working with the Leq L d 3
WHEREAS, while the achievements of the first four years are historic, protecting our water resources, investing wre at least il 24
sental 10 our economy and ! g
wayof e, B water
. o ONE LAGOON
NOW, THEREFORE, |, of Forida, by
W, d allother applcable laws, C a
Order, to take immediate effect:

quality
. Taking actions to vemxe nutrient contributions to the IRL from septic tanks and wastewater facilties,
d point ludi

ST T T Y

Section 1: Continuing

septic systems,

Water Quality, and Water Supply siting ormpm tanks 5, as well as the use of reducing
sepicsys
i) Ensuring that acea s discharging to the IRL upgrade to advanced wastewater reatment
A.Secure $3.5 billon over , Everglad by July 1,2025
wply. i) g pic tanks adjacentto the IRL to sewer,
B 0 o uhich ter nd
9 ot d upgrad E  freshwater
h restoration, and lizing
stormwater o loading to
surface and groundwater. Section 3: Protecting Our Coasts and Making Florida Communities More Resilient
) effective and benefical - g
Water quality improvement projects —
A por !
i) Instruct all water quality : Soane noowes
i € for septic-to-sewer ¥ nourish beaches.
W) Ensu h hi o
) Samt [ ity allof
(BMAP) 9 a sardbels =y
wastewater treatment by 2033, D IeIeE
. D. Estabish ) Reef
coastalflood and storm surge protections.
and hat EC d consid o [
water quality and o
D. Direct the South Florida Water Management Ditrict (SFWMD) to Section 4: g [ Lands for F
0 o
lade A gram, the state’s
fiskof Iuvmlummlwqmend send water south,
0 B P
Us. Army Corps ol Expinsr Ko 1 s xcr g pfogtes v Bt ordor ¢ ity,and resl
four years
Resowo roject ¢ within the L —
L
i) Hold the C orps progress on od INTESTIMONY WHEREOF,
c 1 . .
" thelL olenanted caused the Great Seal of the State of - -
inamanner g 9 Florida to be affixed, at Tallahassee, Governogfon DeSantis -
this 10th day of January, 2023. State of Florida V4

ground-breakings, and other major milestone
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Historic Everglades Flow
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Current Everglades Flow

Restored Everglades Flow




Golden Era of Everglades Restoration

A Hrstorre Day for Everglades Restoratron e

Frllrng the EAA Stormwater Treatment Area

=1 S
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kit 3 L

> CEPP North
> CEPP South > CEPP New Water
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Restoring & Reconnecting WCA3A with Big
Cypress National Preserve and Lostmans Slough
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S e e > Celebrated the first major feature
| ’ of the Western Everglades
g,j i Restoration Project, the L-28

South Culverts.

» Culverts will re-establish
ecological connectivity and
restore hydrologic conditions in
Big Cypress National Preserve
and western Everglades National
Park.
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Restoration is Working — Record Hydration in the Everglades!

2002-2021 (20yr avg)

Shark River Slough and Taylor Slough
demonstrate that restoration projects and
operations work well together to nourish the
Everglades and send water south to support
the health of Florida Bay.
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2025 is Going to Be a Big Year

» Fiscal Year 2024-2025 Tentative Budget
= $1.63 Billion

» East + West Reservoirs Completed

» All IRL Reservoirs under Construction

» Clean Water Entering the Everglades +
New 6,000-acre STA

» North + South Lake O Storage

CEPP New Water Seepage Wall . . Underway

Ribbon Cutting » Tamiami Trail Raised and Ready
‘ » Restored Picayune Strand

» Completed Biscayne Bay Coastal
Wetlands

» Completing Design and Construction
of Critical Flood Control Infrastructure
/ Resiliency Projects

Caloosahatchee (C- 43) Reserv0|r ) _ _ SR
Pump Station Ribbon Cuttinc C-44 Reservoir and STA Ribbon Cutting g
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Staff at Big Cypress Basin Field Station Qs oraes”
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