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An Ecosystem Managed for Multiple

Purposes
® Highly managed system

® Ecological
® Supports 67 T & E species
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® Endemic species
® Important migration stop
® Imperiled habitats

® Ecosystem Services

® Wet and Dry Seasons
® Water supply

Multiple impounded-aréas
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Everglades Restaration

Filter marshes, reservoirs, etc
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An Ecosystem Managed for Multiple
Purposes
® Highly managed system

® Ecological
® Supports 67 T & E species

® Endemic species

® Important migration stop

® Imperiled habitats Sl

® Ecosystem Services .

® Wet and Dry Seasons
® Water supply
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An Ecosystem in Trouble

® Too much/too little water

® Everglades half of original extent / Wicked PrObIem\
® Impoundments block flow Multi-
Dimensional

® Massive reductions in wading birds
® Down 90-95%

® Actively manage for 3 T&E species

® Suite of white, long-legged wading birds

® Degradation of water quality

® Extensive expansion of cattail
and 6,000 km?2 exotics infestation

® Repetitive water shortages and salt Multiple

water intrusion \ Stakeholders /

® Declining estuary health e ) T
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- Water Management Operations
'+ Managed based on regulations such as:
| « Water Regulation Schedules (area-specific)
 Provide flood control and water suppluy
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DESCRIPTION DESCRIPTION

FLODD RELEASES MAKE MAKIMM PRACTICABLE RELEASES AT 5-142,
5-151. 5-31. 5-137. 5-335. 5-333, 5-355 A & 8.
UPPER TRANSITION. WET SEASON AND 5=334 WHEN PERHIHEU EY DOWNSTREAM COMDTIOMS. CENTRAL AND SOUTHERM FLORIDA

IF THE WEADWATER AT 5-333 FALL BELON B.25 INTERIM REGULATION SCHEDULE
ET-NGVDY US .
UPPER TRANSITION. DRY SEASON V0. USE ZOWE € RS INTERIM sTRUCTERﬁLEBEU OPERAT | ONAL

LOWER TRANSITION NOTES: 1. IOME INFORMATION 1S DETAILED OM ATTACHED SHEET.

s fa " ShAab S0 BELON 1.5 FTAGID INCESS WATER 1S WATER CONSERVATION AREA NO. A B

SUPPLIED FROM ANDTHER SOURCE. OEPARTMENT OF THE ARMY. JACKSONVILLE OISTRICT
CORPS OF ENGIMEERS. JACKSONVILLE. FLORIDA
Duta_ ravisad: Novesber 2000




Water Management Operations

Managed based on regulations and
. environmental assessments

WCA-3A RAINFALL-BASED MANAGEMENT PLAN
Target Flow January 5, 2016 to January 11, 2016
512 Discharge Deliveries to Shark River Slough
5-333 Discharge .
Computed by Rainfall Plan

Data Summary -—— December 25, 2015 to January 1, 2016
WCA-3A Stage (end of week) ft. msl
Angel's 6.65 ft. msl
G3273 7. ft. msl

Station Rainfall {in}) Pan E ration (in
NEXRAD Rain for WCA-3A
and 57 evaporation 17 1.02

5-140

|

This Week's Avg 017
Pre-Project Avg 0.27

—— Transition Zone Information ——-

WCA-3A iz in Zone A Discharge Coeff. (cfsift)= N/A
Supplemental discharge is Max cfs
Distance to Bottom of Current Zone -0.03 feet
Distance to Top of Cumrent Zone MiA feet

O7-Juk-2015
14-Ju-2015
21-Ju-2015
28-Juk-2015

D4-Aug-2015
11-Aug-2015
18-Aug-2015
25-Aug-2015
01-Bep 2015
08-5ep-2015
T zz-Sepz0is
%- 20-Bep 2015
D6-Oct2015
g 130042015
() 20-0ct2015
5 27-0ct2015
B 03Now2015
10-How2015
17-Mow2015
24-Now-2015
01-Dec-2015
08-Dec-2015
18-Dac2015
23-Dec-2015
26-Dec-2015
05-Jan-2018

W
=

--—- Statistical Parameters —— i W rurrr ity Somachuis
Rainfall Formula Amount 668 cfs . i Dt
Last Week's Rainfall Formula 699 cfs 5105 Dimchargs from sl Pan
Pre-Project Mean Discharge 247 cofs [T r—

Rainfall Excess Terms
RL1 -0.08

COMMENT: 57 estimated evap data and 5140 estimated evap data were used. ENF evap data were missing




BIOLOGICAL OPINION EVERGLADES RESTORATION TRANSITION PLAN
For DRAFT ENVIRONMENTAL IMPACT STATEMENT
Everglades Restoration Transition Plan, Phase 1

.S,
FISH & WILDLIFE
SERVICE

Submitted to:

Jacksonville District

Volume 1 - Main Document
= March 2011
South Florid
Vero Beach, Florida

US Army Corps
of Engineers =
Jacksonville District

November 2010




Managing Ecohydrology in the
Everglades — Species info

~« Apple snails (snail kite prey)

o Water depth, Mar-Oct: > 10 cm (0.325 ft)

o Ascension rate (reversals), dry season: < 7.6 cm/week (0.25 ft/week)

' » Prey (small bodied) fish

“ o Maintain water above ground surface (if not, 3-year recovery period)

-» Wading birds (indicator species)

* S g o Breeding. Recession rate, Jan-Feb: 1.5-4.3 cm/week (0.05-0.14 ft/week)

o Foraging/nesting. Avoid reversal of > 3 cm (0.10 ft) [dry season]

o Maintain water above ground through dry season

& -..% Snail kites (Endangered)

o Foraging. Recession rate, dry season: 1-2 cm/week (0.03-0.06 ft/week)
[< 3 cm/week (0.10 ft/week)]



Multi-Dimensional Solutions Needed to
Integrate restoration, research, habitat

management, monitoring, operatlons

,., Sustainable Ecosystems Institute

Everglades Multi-Species Avian E
And Restoration Review

South Florida
Multi-Species Recovery Plan

Summary of Findings and Recommenda

Prepared for

U.S. Fish and Wildlife Service
Southeast Region

- PROGRESS TOWARD R
RESTORING THE EVE RG LADES

] ebn'.re futep e i on
NATIONAL RESEARCH COUNCIL &
OF THE NATIOWAL ACADEMES

Tel 503 2 1'65[”13‘
Email: seit@isei. Approved: Mssll Sam D. Hamilton

November2007 | 0 oo The Third Biennial Review - 2010

Sam D. Hamilton, Regional Director,
Southeast Region, LS. Fish and Wildlife Service

Date: ’f/,@ e
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- Managing Ecohydrology in the

 Multispecies Transition Strategy

b USFWS Multi-Species Transition Strategy for WCA-3A
-4 100
1 11.5 ] Goal: Through water lavel management, optimize habitat suitability for tree &
. 1 1 islands and breeding snail kites, apple snails, wood storks, and other wading 1 L 2
=]
] birdsin WCA-3A, while alse providing appropriate inter-annual variability i
- A
11 - # % L &0 K
USFWS MULTI-SPECIES TRANSITION STRATEGY & =l S
FOR g 1 - 3
¥ g 105 - 2 S
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% 9 - g
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Prepaved by: EU 8.5 . =
. . . @ . 0 2
US. Fish and Wildlife Service - (=]
. South Florida Ecological Services Office Bl il L / s A
Vo Bt L | [ Snail kite E=1 Wetprairie gz
3 - I Apple snail f Treeisland nl -g"‘
" I Wood stork [ Recommendad seasonal range
= F-20
] * *
7.5 T T T T T T * T T T T *|
1-Sep 1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-MNov
%k Interagency Meeting —Management decisions itargets] to be determined by aninteragency team. The team should meet regularlythroughout
the year (minimum October January, and May). The intent isto manage for inter-annual variation with seesona targets based on an
intzragency sssessment of species’ nezds (evaluated w/monitoring data) forecastzd climatic conditions, and past years' hydrology. ‘
h Tuly 1, 2010 1-5 Seeexplanatory text below for detailed information on recommendsd water levelsand rates fape lofs

- : gource: USFWS




Decision Support Tools — Past,
Current, Future Temporal scales

ndividual/Specific Purposes
SFWMD Position Analysis
USACE Conditions Update
USGS Gauge Data

Weather Forecasts (daily,
seasonal)

EVER4cast/Multi-Species
Modeling

USFWS Species Climate Outlook
EverVIEW
FarStitability Indice

e Others_“"":' e g

Past: Individual Use




SFWMD - Position Analysis

WCA2A SFWMM July 15 2018 Position Analysis
Wet Years Plot PA_MID_S
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USACE Structure NOAA Rainfall
Rainfall Forecast Predictions

§18C Rain 3-Day Fo Ex e Bands for Available Data

ONE-MONTH QOUTLOOK A £C WEANG EQUAL
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P
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USGS Gage Data

Explore and View EDEN

Daily Median Water Level
2017/10/16: SITE_T ft. NAVDSB8: 16.14 ft. NGVD29: 17.6

EVERA4cast

Feel (NAVD33)

62AADN) 1984

1484 EVER4 ELEV Exceedance Bands for Available Data
14.6
14.4 L | | | Real-Time ] l
Jul 17 Oct17 Jan 18 Apr18 is
Jr\___/_\r\-\_\_\_‘_‘—\—\_._‘_\__\_\_\_ ]
— —__/ 1
3
Total Daily Rainfall ]
5 o ]

in.
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0 L a1l |ln e . n...dlud

Total Daily Potential Evapotranspiration

Jan Mar
I
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Wading Bird Depth Viewer

Everglades Depth Estimation Network (EDEN) for Support of Biological and Ecological Assessments

T Cape Sable Seaside
I =8 Sparrow Water Depth Viewer

Everglades Depth Estimation Network (EDEN) for Support of Biological and Ecological Assessments

5 -
N
Seaside Sparrow (CSSS) Viewer

Introduction | Instructions | Water-Depth Map | Summary Statistics

sion rate date range: 1 urrent wate

layed date:

Di:
— 2018-01-01 — i 3t transparency

Lozaing

water
oage

rachnical support for this Web site is provided by the U.S. Geological Survey, 2018-01-01

ct water depth date 0 12018 ¥

Date range S| yed water
depth date:
— 2018-01-01 —

Losging image 36 o 23

2018 mean hydroperiod



USFWS Species Climate Outlook

Precipitation Outlook for Species Seasons through the next 12 months

January 17, 2018

Extreme Dry/Wet = Very Much Below/Above Normal Precip

Excess Dry/Wet = Much Below/Above Normal Precip
Dry/Wet = Below/Above Normal Precip

Precipitation Outlook -->»

Avian - Nesting, Migrating
alphabetically by common name
Audubon's crested caracara
b.

E 3

Florida grasshopper s
Florida scrub-jay
Kirtland's warbler migration
piping plover wintering
red -cockaded wodpecker
roseate tern
wood stork

Developed and Updated by Lori Miller / Hydrologist / South Florida Ecological Services
Office / Vero Beach, FL




« Managing Agency Scientists o

« Researchers/Species experts

Integrate info:

Meetings Tools
. Seasonal AIIr_eIevant&
Vo available
ontnly Looking forward
« Weekly Most likely
. Daily** conditions
Integrated
Recommendations
Management

5 2US Army Corps’™ |
el of Engineers » g
sJacksonville District




Integrated Recommendations

Researchers Seasonal _
I ‘ Recommendations

« Landscape
Agency
Scientists

 Local

Agency
Managers |
~ * Raintall  — % Operations
B - Objectives fq =

Quarterly/Weekly
Recommendation Refinement
« Landscape

— (Ecological)

Outcomes



Develop Seasonal Recommendations

Water Depth Assessment Tool (WDAT) - Everglades Protection Areas

¢ F g

0E/26/2018

Water Elevation [feet NAVDRS)
] w 1w

o v g ur W
T T
Beiow Abee

i Lowel Sea Level

Db ation [n-NGYDES]

1 Week Difference

Water Elevation

i i Kiseh - o

Hanorse
v

Stop

1 Month Difference

Water Elevation
Ditference (feet]

r

L | A

= Speed | =

1 Vear Difference

Watar Elevation
Ditference [feet)

ETETTTIT FT3

i 2 Aag 2018
—<398 =0 AtD” @ meon

BILITY

SOUTH FLORIDA

WADING BIRD REPORT

Mark 1. Cook and Mac Kobza, Editors

Volume 18

December 2012

SYSTEM-WIDE SUMMARY

Az esgmated 26,395 wading bisd m initiazed thsoughout
south Florids during the 3012 nes o estimuee i
comparskle o thase of 2011 (26,452) and 2010 (21,555) md ix
the third conserniive yeac of celatively poor mesting effort i@
south Flosids The 2012 esimue represenes 3 33% decline
selative to the decadal average, and 2 66% decine relasive to the
505 aests fox 2009, whick was the best nesting peas om secord
in :ouch Florida since the 1940s All species of wading bird:
suffesed seduced nest sumbers selaive o the past ten Teas, but
the exment of the decrease vasied ams . Great Egrers
exhibired s selatimelr minos decline
to theic tea ear avesage, while Woo:
(39%) 2nd Snowy Egrets (36%) suffeced greater declines. Of
pasticular pote was the limited nesting by Little Blue Herons and
Teicolosed Hesoas (ouly 39 and 412 nests, respectively), which
continue: 2 seeep and sweady decline in nesting setiviry for dhese
fwo spesies during the past eight years By commast, Roseate
Spoocshill nesting effort (345 nem:) in Florids Bay improved
selative o fecent year, slhonugh it zemains lower than the

average for the past ten Tears.

The smsjosity of mading bied neseing in sl Florids seeurs in
e Geestmr Evergiades. Ta 2012 2n cvimated. 24,191 amsts 527
of Al sowh Floda ne: icaed i in the Water
§ P ——
(ENF). T estsmae i 40%% lowes than e decadal secage 2nd
357 Lomwer shas. i 3008 when  secoed igh of 73096 meres wes
resoeded Mose oier segiams of smah Flosds expenenced
s devlines i nest avmbers desing 2012, OF passedtac wase
iz the reduction in wood stork mew: at Corkerew Swamp
Sunctusry, Woaod Stodks b Bistorieally nested smaaly ia
Cadksesen in selsirly lasge mbves, et he 2012 mewing
zeazon was the fifth year of the past six when stork: failed to
oreet thece. Such an spreeedestee decline in mesting sctiity

INSIDE THIS ISSUE
Hydsology 2012
Regional Nesting Reports
Regional Bird Abundance
Statns of Recovery 2012
Special Topics
Litesatuce Cited

‘mar ceflect 3 sedions edaction ia the exieat aad. or qualiy of
wood stork foraging babitat in south west Flonds during recent
reas Spatil covemge of mtem-wide mest mrvep wan
ezpanded to include Lake Obeechobes and Hidimmes Rives
Soodplain in 2005, 1nd Estezo Bay Aquasic Preserce in 2008
The masshes wound Lake Okeechobes mpposted 3079 wadiag
bisd aests in 2012, which sepseients a deckas in assting effor
relative to scent pears (5,636 and 6737 peses in 2011 and 2010)
but is 3 marked improvement on 2008 when saly 39 aet were
recorded around the like. On the recendy restored secion of e
Eirrimumee River Soodpisin wading bisde sre ace yer nessng in
siguificant awmbers, and this year oaly 148 Gests wese secorded.
However, mesting efforc i mor experted to improve el
bydeologic condiion: ae resmred i 2015, Note thx for
compaative purposes with pries yeas, Sest couan for e
three seginn: are ot included in the shove sprem-wide toml

ENF historically supported the largest mumber of ne the
Greater Everglades, but in recent decades the majority of nesting
baz cecucced farther inland in the WCAs CERPY peal is to
restocs the hydeslogic condiions thxt will re-estblish peey
production and availibiliy accoss the landseape that, in rum, will

Locations of wading bird colonies with 2 50
nests in South Florida, 2012,

Wiade Bird Rt _1




Ever4Cast Multi-Species Modeling — USGS
https://jem.gov/ever4cast/

Species weighting Optimal simulation

Use the chart below to set the relative importance of each species outcome. Weights can be set by Given the above species weighting, simulation 32 is the optimal choice, with a weighted average
clicking above or below, or by dragging, the top edge of the bar. Alternarively, press the Tab key to score of 100,00 across all modeled species.
focus on a bar and move it with the Up/Down arrow keys. The optimal simularion graph will update

in real-time as weights are changed. Simulated hydrographs

Multi-species scorecard

Species model outcomes for each simulation are compared against historical averages, and rated as
very bad, bad, average, good, or very good. This scorecard may indicate the likelihood of included
species to perform generally well or poorly under the forecasted hydrologic conditions.

1004

N |l ot

20 Average
B 5=
704 W vervbaa

60+ Optimal (Sim. 33)

5

40 7

304

Number of simulations

T T T
Alligator Alligator Great Egret  WhiteIbis  Wood Stork Csss Burmese
breeding courtship Python

reduction




Monthly and Weekly coordination
update/refine recommendations, as needed)

09/20/2017

Wading Bird
Water Elevation [feet NAVDSS) Water Depth [feet] Habitat Suitability
lig ; 5

Leg bt nd water de;
«r 0 B 507 10° 215" ;zmmu;‘:ﬂsup:‘

1 15° 2w ® .
- l m oo
[[] shortand Longlegged (0.00 - 0.66'
Above

Below Below L (088" - 184
Sea Level Sea Level Ground W Lonobeoged i ]

[ Toowet> 1647

First | -1 || Rew
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Monthly and Weekly coordination

(update/refine recommendations, as needed)

Bird Habitat Suitability

EDEN

.h‘

2018.08.13 Recession rate (cm/day)
B Outof range (<- 041)
e ! v i e : [l Reversal (-0.40 to 0.00)
W Water depth animation j " & 53 ] T e = W Suboptimal slow (0.01 to
¥ bs & - AL . : 0.20)
B Optimal (021 t0 0.51)
Suboptimal rapid (0.52 to
e ; 0.78)
M Daily recession animation ; ! AR W, 1 & R W o rapid ( 0.79 to 1.02)
. "L ; 1 £ i [l outof range (> 1.02)

M Daily foraging water depths

M Daily recession rates

“hoose Date

2 Show Legend
P Hide Legend

2 designed by Bryan Botson, Harbor
nch Oceanographic Institute,
rida Atlantic University.

:a from the Everglades Depth
imation Network.

. 7
aglngdepth ranges from Beerens et rce: Esi, i-cubed, USDA, USGS; AEX, GeoEye, Gelmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community ~

tpdf ‘ showall | X

‘http:/ihboiireEfau .ed



Monthly and Weekly coordination
update/refine recommendations, as needed)

Lake Okeechobee and WCAs % 4

ions as of: e

2018, 0000 hrs s

echob ge: 15.29 ft
15.28ft
One week ago: 15.31 ft

}g'ssi.l\'nme'e

Okeechobee
and WCAs

South Dade

Elevations are fi-NGVD.

Flows are average daily C
Data is provisional & subject to re
Report generated: 30JAN2018 @

5 0 Pump inflows: 0
" . A 65EX1: 786 Gther inflows: 0

ke Okeechobee IS
C-10A: 183
3 / 5.352: 180

sTasto [l wea-2a:
WCA-3A B - b i
299 - 5-10s: 0
\
TR | 4 -*
i [ 100:50 1 < 4

: ,r
— e T

U.S. Army Corps of

Interagency Everglades Ecological Recommendations
June 5, 2018
FFWCC, USFWS, ENP, SFWMD, USACE

-Limiting ascensions to 0.25 fifwk or 0.5 ft/2 weeks dunng high rainfall.
-Flows into northern 3A is preferred over flows through S-11s.
-Slowing ascension rates in 2A would provide ecological benefits.
-Available inflows would be mostly beneficial in northern 3A.

-Incremental increases (350 — 500 cfs or less) in water flow through structures is
ecological beneficial when opening or closing.

-When open S12s, opening from west to east $120, C, B, A. But recommend keeping
them closed until CSSS nesting over in Subpop A or as long as possible.

-Minimizing flows through 5332s to eastern CSSS subpops

Wading Bird

-Water depths are currently too deep for foraging birds across the northern WCAs
(WCAs 1, 2A and 3AN). Despite this, adult birds are finding food from somewhere
because many of the nesting colonies in this region are still active with hundreds of late

stage nestlings (White Ibis, Snowy Egret, tricolored Herons and Little Blue Herons). The
majority of Great Egret nestlings have now fledged.

-Recent new nesting attempts by White Ibis (1000 nests in WCA1 and 1500 nests in
3AN have all abandoned except for 150 nests in WCA1).

-Wood Stork colonies in WCA-3AS will be monitored on June 6.

Snail Kites

-0 active nests in Rotenberger, only 4 birds counted in most recent survey (31 unknown
status nests are no longer active). 5 active (4 new) nests in 3A. 1 nest STA-1E, | nest
incubating in LOX, courtship behavior observed in Hungryland WEA




Ecosystem Based Management

Information Then Now

e Structure Operations Available Available

» Canal & Marsh Stage sesarllale Available

* Tracking Water
Movement into Marsh

« Water Quality in Marsh Limited More extensive

* Ecological Condition Limited More extensive

Limited More extensive

* Tool Applications Limited This talk

« Management

Present This talk




Conclusions

Best Practices
e Multi-agency requirements
 Multi-stakeholder engagement

 Recurring engagement
— “In it together” attitude

« Engaging suite of science/scientists
* Individual tools = Multi-tool approach

e “Joint” input to operations managers

— Group recommendations for areas
collaboratively developed

Future Needs
ffectiveness

0 epth evaluatloﬁ&'of

past season recem&endatlons
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