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LOSOM Process and Timeline

e LOSOM process started with Scoping Meetings - Feb 2019
e LOSOM Public Workshops — Sept 2019

OVERVIEW

PLAN FORMULATION PROCESS

(1) (2] BALANCED
DEVELOPMENT OF EVALUATING TERATION 1 ARRAY OF L AKE Reig:«gmgw

CONCEFPTUAL CONCEPTUAL
ANALYSIS SCHEDULES
PLANS PLANS (ITERATION 2) (ITERATION 3)

+ Develop conceptual lake
schedules to maximize the
performance of individual
objectives

* Simulate ~ 120k variations
of conceptual schedules
using a subset of sensitive
and representative criteria to
guide the analysis

+* Optimize preferred lake
schedule altemative

* Lake schedules in this
iteration will be balanced for
project objectives

* [teration 1 schedules
prioritize performance of a
single objective

* Identify ranges of
performances and
relationships between
performance measures

increase schedule
and flexibility for
tal implementation

* Recombine, modify
components of Iteration 1
altematives and re-evaluate
27K schedules to create
balanced altematives

+ Evaluate balanced
altematives to 1D preferred
lake schedule altermative

* Larger suite of performance
metrics used for more
detailed analysis of benefits,
and effects

* Evaluation to understand
how each plan operates to
achieve benefits

tion of operational
Eu " 4

+ Information gathering step
to inform iteration 2

* Recommend representative
plans that prioritize
performance for each sub
objective for Iteration 1

January 26 - May T

(27K schedules remain)

May 10 - August &

MODELS USED IN ANALYSES FEWER SCHEDULES /MORE DETAILED ANALYSIS
RSM-BN = Regional Simulafion Model - BASINS
RSM-GL = Regional Simulafion Model - Glodes LECSA

LAKE OKEECHOBEE SYSTEM OPERATING MANUAL (LOSOM)

From USACE PDT 09 Aug 2021 meeting presentation o)




Iteration 2 - Model Alternative

Alternative AA

Explores upper and lower lake
stages to increase interim

storage in the lake to:

« Enhance ecology of St. Lucie
Estuary by reducing Lake
Okeechobee releases through
S-308,

Improve water supply,
Enhance Everglades ecology
by providing more freshwater
south, and

Enhance Caloosahatchee
ecology by providing low and
optimal flows.

Favors St Lucie & Flows
south with benefits to
Water Supply

Alternative BB

Improves water supply
performance to pre-LORS08 as a
priority objective and:
Reduce algal bloom risk
Increase low and optimal flows
to Caloosahatchee Estuary
Reduce lake releases to St
Lucie Estuary
Enhancing Everglades ecology
by providing more freshwater
south.

Favors Recreation & Water
Supply

Alternative CC

Enhancing Caloosahatchee
ecology by providing low and
optimal flows and reducing
extreme high flows >6500 cfs
Enhancing ecology of St
Lucie Estuary by reducing
Lake O releases

Enhancing Everglades
ecology by providing more
freshwater south

Improving water supply
performance as compared to
the No Action condition

Favors St Lucie & (to
some degree)
Caloosahatchee

From SFWMD 08 July 2021 Governing Board meeting presentation

Alternative DD

Honors the perspective on
balance that each of the LOSOM

objectives should be incrementally
improved over LORS08
performance

Similar to LORS08
Favors Lake

Alternative EE1 & EE2

Lake Okeechobee stage target
(equation based). Incorporates

memory and flexibility by asking
key questions at key times to
define operational mode:

= Mode 1-Normal

. Mode 2- Conservation

= Mode 3-Recovery

New water management
concept — operational
flexibility




Iteration 2 - Model Alternative

HONOR DIFFERENT PERSPECTIVES ON BALANCING THE CONGRESSIONALLY AUTHORIZED e’

n FINAL ARRAY OF ALTERNATIVES
PROJECT PURPOSES AND THE STATED GOAL AND OBJECTIVES OF LOSOM

Alternative AA Alternative BB Alternative Alternative DD Alternative EE1/EE2

-

Pros: Best Pros: Significantly Pros: Top 3
performance for both best performance for | performance for 10 out
flows south and water supply, of 11 sub-objectives
reduction of lake Navigation, and CRE
releases to SLE Algal Bloom Risk Cons: Moderate
performances increases in ecology and CRE algal |Cons: Water supply
Cons: Water supply performance when bloom risk, 2" worst |Performance (EE2 is
(2" worst) and lake  Cons: Worst SLE and | compared to other alts, | for SLE performance | worst), most increases
ecology performance S. Florida ecology increases stress flows in >17 ft lake stages
(3@ worst) performance to CRE

Pros: Best for lake Pros: Best overall CRE

ecology, 2" best water |performance, 2™ best
supply performance reducing CRE algal
bloom risk

Cons: Worst for CRE

From USACE PDT 19 July 2021 meeting presentation




Concerns with Alternative CC

e Water supply & flood control constraints put pressure on the estuaries as the
primary outlet for CS&F Project

e Alternative CC redistributes harmful regulatory flows from the SLE to CE

¢ Flows to CE are measured at S-77 when conditions are wet — does not take into account

watershed runoff when making release decisions (flows always measured at S-80 in SLE)
e Does not allow beneficial dry season flows to CE & Everglades in Zone F

e Increases total regulatory flows to CE by 9%, TN & TP loading increases by 10 &
12%, respectively; reduces regulatory flows to SLE by 62% & reduces TN & TP by 62
& 63%, respectively

e Only decreases lake-triggered damaging events to CE by 16% and increases stressful
flows (2,100-2,600 cfs) by 58%, while St. Lucie gets 88-91% reduction in lake-
triggered RECOVER damaging & stressful flow events

e Caloosahatchee & south are the only outlets in Zone D — Lake O recovery periods
could increase releases to CE in Zone D

e Allows back flowing of water & nutrients into the lake from C-44 & EAA (C-44
backflow ~60%).




Caloosahatchee

Estuary

S-79 vs. S-77

ALTERNATIVE CC

St Lucie
Estuary

Dry: 750 — 2,200 cfs S-79
Wet: 2,500 - 7,200 cfs S-77

Dry: 750 - 2,200 cfs S-79
Wet: 2,500 cfs S-77

*Does not allow
regulatory flows to
the CE in Zone F

Zones (feet, NGVD) for Alternative CC

19.0

18.0

17.0

16.0

15.0

14.0

Everglades

0 cfs S-80 :>

13.0
12.0
Zone F
11.0
Water Shortage Management Band: Rel
100 | t t

1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun

determined by the State of Flonda

1-Jul

1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

*No water sent
to SLE in Zone D

6/16/2021




R— 103
‘—*— “ALTERNATIVE CC”
‘ ;n‘ Part D: Establish Allowable Lake Okeechobee Releases to Tide (Estuaries)

Zone A $-77=7800 cfs
Lake level projected 1o rise fo Zone A $-308=7200 cfs

to 30 d; * - |
very wer kot @ Still measures
WET TO VERY $-80 Up to 3,600
Tributary NORMAL TO WET NORMAL TO DR at S-77 thn

Zone B Hydrolog iti
NORMAL 70 . smupwzw] conditions are
Conditions, VERY WET Tk > NORMAL $-80 Up to 0
- 03039 oy R Toory wet
START Forecast
Lake Okeechobee
Level VERY WET P10 30 BN | aie jevel projecied o rise to Zone B
Forecast
Tributary NORMAL TO WET DRY |
Zone C Hydrologi
c EITHER FORECAST INDICATES
NORMAL TO VERY WET
‘Seasonal
DRY e IHyo Outiody, BOTH FORECASTS
Mesecrciogicgr” NDICATE DRY

VERY WET /4 ;\ TRUE /@\ VERY WET
within 1.0t of,
ine C, Outiook,
Tributary WET FALSE YOTHERWISE
Zone D i

*Dogs not allow Canditions

regylatory flows to NORMAL /@\%"“
S-80 Up to 0

the CE in Zone F v
Zone E ORY” OTHERWISE

* Very Dry Conditions may require that to tide be di d (NORIMALTO DRY)

579 Up to 750
S-80 Up 1o 0




Modifications Needed to Optimize CC

e Measure all discharges to Caloosahatchee Estuary at the Franklin Lock (S-79)

e Cap regulatory discharges to CE in Zone D to maximum of 2,100 cfs at S-79 -
consistent with the ecological performance targets for the Caloosahatchee estuary

e [f flows are not capped at 2,100 in Zone D, equitably distribute flows across all outlets
—south, east, & west—when conditions are wet

e Allow for beneficial dry season releases to the Caloosahatchee & Everglades in all
zones Reduce total volume of water & nutrient loading to CE below NA25 (targeting
stressful & damaging flow ranges)

e Minimize or eliminate back flowing of nutrient-rich water from the Everglades
Agricultural Area (EAA) & C-44 basins into the lake

Some of these concepts in-part have been included the current Iteration 3 - Phase 1
Sensitivity runs




Next Steps in the LOSOM Process

LOSOM SCHEDULE OVERVIEW

ITERATION 3 THROUGH THE RECORD OF DECISION

€© OPEKATIONAL
GUIDANCE

DEVELOPMENT

(ITERATION 3)

O  PREFERRED
ALTERNATIVE
OPTIMIZATION
(ITERATION 3)

ACTIVITIES

DRAFT EIS AND
WCP
DEVELOPMENT

DRAFT EIS AND
WCP REVIEWS

m.

FINAL EIS
AND ROD

* Optimize prefemed lake
schedule altemative with
very specific acceptable
tradeoffs identified

+ Identification of operational
criteria and guidance for
water managers

+ PDT involvement to help
identity and develop the
concepls to improve
decision making and
flexibility of the plan

August 5 - October 14

« Modify as needed to
increase schedule
robustness and flexibility for
incremental implementation
(forward and backward
checks)

August 5 - October 14

MODELS USED IN AMALYSES

RSMBN = Regional Simulabon Model - BASING

RSMGL = Regional Simulahon Model = Glodes LECSA
DMSTA = Dynamic Model lor Stormwater Treatment Areas

From USACE PDT 25 Aug 2021 meeting presentation

* Draft NEPA documentation
of the effects of the
alternatives and how the
preferred altemnative was
chosen

* Draft water control plan
documentation including
regulation schedule and
operational guidance

+ ESA consultation and
Biological Assessment

October 15
2022

February 11,

SCHEDULE REFINEMENT

* NEPA public, agency, and
tribal review and comment
on the Draft LOSOM EIS and
Water Control Plan

+ Corps Agency Technical
Review (ATR) and
Independent External Peer
Review (IEPR)

* Draft FWS Biological Opinion

February 12 - Apnl 24,

AND DOCUMENTATION

* Final EIS and SOM
completed to address review
comments

+ Final FWS Biological Opinion

* NEPA public, agency, and
tribal review of Final EIS and
SOM

+* Corps South Atlantic Division
review and approval of
Record of D on

PROCESS



Iteration 3 - Modeling

ITERATION 3 MODELING

Initial sensitivity runs based on Alternative CC & lteration 3 goals
« Simplify release guidance and reduce dimensionality for optimization
Test schedule components based on simplified schedule & Iteration 3 goals

Technical Stakeholder Engagement Sept -

» Select optimized alternative

PDT & Technical Stakeholder Engagement Oct 2021

» Optimized Alternative
*« RSMBN, RSMGL, DMSTA for 2022 and 2025 conditions

+ RSMBN batch optimization process }

PDT & Technical Stakeholder Engagement Nov 2021

LAKE OKEECHOBEE SYSTEM OPERATING MANUAL (LOSOM)

From USACE Technical Stakeholder Engagement - 16-17 Sept 2021 meeting presentation




Iteration 3 Modeling
Data Analysis
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Iteration 3 - Modeling

e Requested all output data (i.e. .pss files for each alternative) from SFWMD/IMC

Phase 1

 Initial sensitivity runs based on Alternative CC & Iteration 3 goals
o Simplify release guidance and reduce dimensionality for optimization
o Test schedule components based on simplified schedule & Iteration 3 goals

Notes

Alternative Naming (in USACE presentation 16-17 Sept 2021)

e CC==CCTSP

e CCsimp4 == simp4

o 2 versions of CCsimp4 - After simp4sl (Phase I - Test Flows to St Lucie Estuary) was
run it was renamed as CCsimp4. Therefore in this presentation the second CCsimp4 was
renamed to CCsimp4(2).

12



Phase 1 - Initial Sensitivity Runs

e S1: Preserve opportunity to send water out of the lake for longer which addresses the
goal of increasing flexibility in the lower portions of the schedule.

e S2: Regulate CRE releases by using flows at S-79 in all conditions in all zones except
in Zone A

e S3: Reduce stress to CRE by incorporating friendly estuary release concepts from 4BC-
1

e S4: Reduce stress to CRE by incorporating alternating estuary release concept from
4BC-2

e S3-4: Combination of friendly estuary release concepts and alternating estuary release
concepts

e S5: Reduce stress to CRE by reducing maximum up to flows in Zone D

e S6: Combine zones B & C

e S7: Address algae by incorporating no releases to the Northern Estuaries in the months
June —August except in Zone A




Phase 1 - Simplify Release Guidance

e Combine zones, simplify release guidance flowcharts

e Add complexity where it is needed to meet the goals of Iteration 3 optimization

Alternative CC Alternative CCsimp4
18— 18—
Zone A Zone A

17 B — 17 ~————— ]
g 16 16
&)
Zﬂ 15 15
=)
o 14— 14 —
8
=
E 13 13
£a| \
& 12 12
% ater Shortage

11— 11— anagement Band

10— 10—

I | I | I | I | I | I I | I I I | I | I | I
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
Date (Month) Date (Month)

CC and 'CCsimp4' simplified regulation schedule.

14



Phase 1 - Test Schedule Components — CCsimp4

e Flows to St. Lucie Estuary (simp4 and simp4s1)

e Increased flexibility in lower portion of the schedule (smp4ZFS, smp4ZFW,
smp4ZFSW)

o smp4ZFS - Flow to LOWSM line (removal of Zone F) for flows south only
o smp4ZFW - Flow to LOWSM line (removal of Zone F) for flows west only
o smp4ZFSW - Flow to LOWSM line (removal of Zone F) for flows south and west

e Opportunity to send desirable dry season flows to Lake Worth Lagoon (271DS,
271DSZC)

o 271DS - S271 sends 200 cfs when S155A 14-day moving average is <100 during
dry season
o S71DSZC - Same as S271DS but flood control level is above Zone C line.

e Zone B regulation point for CRE (S77 vs S79) (ZB_S77)

15




Phase 1 - Test Schedule Components — CCR1

e CCRI1 used CCsimp4 as base and incorporated features from smp4ZFSW, 271DS and

ZB S77
o ZFSW logic - flow south and west to LOWSM line
o 271DS logic - S271 sends 200 cfs when S155A 14-day moving average is <100 during dry season
o ZB S77 - Zone B regulation point for CRE - S77 instead of S79

Evaluated:

e Opportunities to reduce algal bloom risk in the northern estuaries (R1ABZD, R1ABZC,
R1ABZB)

o all reg releases in June, July, August set to 0 in Zone D, C and B and lower (R1IABZD, R1ABZC, R1ABZB,
respectively)

* Opportunities to improve lake health by incorporating extreme and moderate recovery
operations (CCR1ED, CCR1MDI1, CCRMD2)

o Takes into account El Nifio forecast, recovery envelope counts and <11 Ft stage threshold

e Opportunities to address water supply performance by modifying operations in lower
portions of the schedule (R1TWSEN, R1WSMF)

o Full flows being ~750 cfs west and up to max south
o RIWSMF - Lake forecasted to enter into WSM band
o RIWSEN - Cutbacks during ENSO conditions

16




CRE RECOVER metrics

RECOVER
salinity envelope
evaluation during
the sitmulation
period of record
for
Caloosahatchee
with Lake (LOK)
and Basin
contributions
delineated.

Count of 14-Day Periods

Caloosahatchee

374 373 34
278

156 199 297 294 299 397 319 7

1200

(=]

5007

511 493 499 oo 513

378 374
n

250

(=]

219 21 227 227 223 330 X

234 113 433 217 230 4p, 222 23 14

2 s 100 97 96 94 95 9% 99 99 90 8T 105 107

122
n n

CCsimp4(2)
CCsimpdZFS
CCsimpdZFW
CCsimp4ZFSW
CCsimp4_271DS

CCsimp4(1)
CCsimp4S1
CCsimpd_271DSZC

Alternative

CCsimpdZB77
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CRE RECOVER metrics

RECOVER
salinity envelope
evaluation relative Low (<750 cfs) Caloosahatchee

3

to FWO (NA25) |
durlng the " @® Lake @ Total O Basin
simulationperiod -100 L L B B
Of record for 3OO_Optlmum (750 - 2100 cfs)
200
Caloosahatchee

,_.

=)

(==
1

specific to Lake,
Basin and total
counts.

—
<
<

FTTTTTTTTTTTTTTTTTTTTTTTTTTTTI
Stress (2100 - 2600 cfs)

Average Percent Difference to FWO

-100
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CRE Extreme Flow Events

Number of events
and duration of
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CRE Extreme Flow Events

Number of events
and duration of
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CRE Extreme Flow Events

S79 14d Moving Average >6500 cfs
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CRE Discharge

Mean annual total S-79 discharge during the period of simulation

S-79 S-79 S-79 S-79
Alternative Alternative
(x1000 Ac-FtY™") (% Diff FWO) (x1000 Ac-Ft Y") (% Diff FWQ)

NA25 1294 0.0 CCsimp4ZFS 1331 2.9
CC 1347 4.1 CCsimp4ZFW 1377 6.4
CC_S1 1352 4.5 CCsimp4ZFSW 1355 4.7
CC_S2 1319 1.9 CCsimp4 271DS 1351 4.4
CC_S3 1183 -8.5 CCsimp4 271DSZC 1353 4.6
CC_S3-4 1168 -9.7 CCsimp4ZB77 1375 6.3
CC_S4 1123 -13.2 CCRI1 1374 6.2
CC_S5 1342 3.7 RI1IABZD 1369 5.8
CC_S6 1333 3.0 RIABZC 1361 52
CC_S7 1318 1.9 R1ABZB 1349 43
CCsimp5 1258 -2.8 CCRIED 1361 5.2
CCsimp5Sa 1244 -3.9 CCRIMDI1 1330 2.8
CCsimp4(1) 1307 1.0 CCRIMD2 1350 43
CCsimp4S1 1348 4.2 RIWSEN 1364 5.5
CCsimp4(2) 1353 4.6 R1IWSMF 1373 6.1




CRE Discharge

Mean annual total S-77 regulatory (flood protection) discharge during the period of

simulation
S-77 Reg Q S-77 Reg Q S-77 Reg Q S-77 Reg Q
Alternative Alternative
(x1000 Ac-FtY™") (% Diff FWO) (x1000 Ac-FtY™') (% Diff FWO)

NA25 528 0.0 CCsimp4ZFS 569 7.8
CC 578 9.5 CCsimp4ZFW 615 16.5
CC_S1 595 12.7 CCsimp4ZFSW 598 13.4
CC_S2 548 3.9 CCsimp4 271DS 583 10.5
CC_S3 414 -21.5 CCsimp4 271DSZC 586 11.0
CC_S3-4 391 -26.0 CCsimp4ZB77 608 15.1
CC_S4 344 -34.7 CCR1 618 17.1
CC_S5 572 8.4 R1ABZD 613 16.1
CC_S6 565 7.0 R1ABZC 604 14.4
CC_S7 547 3.6 R1ABZB 592 12.2
CCsimp5 485 -8.1 CCRIED 610 15.6
CCsimpSa 468 -11.3 CCRIMDI1 583 10.4
CCsimp4(1) 537 1.8 CCRIMD2 596 12.8
CCsimp4S1 580 9.9 RIWSEN 599 13.4
CCsimp4(2) 586 11.0 RIWSMF 614 16.4




SLE RECOVER metrics

RECOVER
salinity envelope
evaluation during 300 —LOW (<150 cfs) St Lucie
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SLE RECOVER metrics

RECOVER
salinity envelope
evaluation relative
to FWO (NA25)
during the
simulation period
of record for St
Lucie specific to
Lake, Basin and
total counts.
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SLE Extreme Flow Events

Number of events
and duration of
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SLE Extreme Flow Events

Number of events

and duration of
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SLE Discharge

Mean annual total S-80 discharge during the period of simulation

S-80 S-80 S-80 S-80

Alternative Alternative
(x1000 Ac-FtY™") (% Diff FWO) (x1000 Ac-Ft Y") (% Diff FWQ)

NA25 276 0.0 CCsimp4ZFS 139 -49.7
CC 153 -44.5 CCsimp4ZFW 137 -50.4
CC_S1 143 -48.2 CCsimp4ZFSW 135 -51.3
CC_S2 177 -36.0 CCsimp4 271DS 143 -48.2
CC_S3 286 3.5 CCsimp4 271DSZC 144 -48.0
CC_S3-4 274 -0.8 CCsimp4ZB77 124 -55.2
CC_S4 322 16.6 CCRI1 116 -58.2
CC_S5 156 -43.4 R1ABZD 117 -57.8
CC_S6 171 -38.1 R1ABZC 121 -56.3
CC_S7 172 -37.8 R1ABZB 132 -52.4
CCsimp5 211 -23.7 CCRIED 141 -49.1
CCsimp5Sa 220 -20.6 CCRIMDI1 228 -17.4
CCsimp4(1) 184 -33.4 CCRIMD2 160 -42.1
CCsimp4S1 146 -47.2 RIWSEN 124 -55.3
CCsimp4(2) 143 -48.4 R1IWSMF 117 -57.8




SLE Discharge

Mean annual total S-308 regulatory (flood protection) discharge during the period of

simulation
S-308 Reg Q S-308 Reg Q S-308 Reg Q S-308 Reg Q
Alternative Alternative
(x1000 Ac-FtY™") (% Diff FWO) (x1000 Ac-FtY™') (% Diff FWO)

NA25 187 0.0 CCsimp4ZFS 74 -60.7
CC 72 -61.7 CCsimp4ZFW 73 -61.0
CC_S1 68 -63.8 CCsimp4ZFSW 72 -61.3
CC_S2 95 -49.3 CCsimp4 271DS 76 -59.7
CC_S3 202 8.0 CCsimp4 271DSZC 76 -59.7
CC_S3-4 187 -0.1 CCsimp4ZB77 56 -70.3
CC_S4 232 23.7 CCR1 54 -71.3
CC_S5 75 -60.1 R1ABZD 54 -71.0
CC_S6 90 -52.2 R1ABZC 57 -69.7
CC_S7 88 -52.8 R1ABZB 68 -63.9
CCsimp5 138 -26.2 CCRIED 82 -56.2
CCsimpSa 145 -22.9 CCRIMDI1 179 -4.7
CCsimp4(1) 116 -38.3 CCRIMD2 99 -46.9
CCsimp4S1 78 -58.1 RIWSEN 60 -68.2
CCsimp4(2) 74 -60.3 RIWSMF 54 711
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Penalty Scores - All Years
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Lake Okeechobee Stage Envelope

Total Penalty Scores - All Years
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Lake Okeechobee Stage Envelope

Penalty Scores - May - Sep All Years
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May to September lake stage envelope scores (below, above and total).




Lake Okeechobee Stage Envelope

Cumulative days over the enitre period of simulation
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Lake Okeechobee Stage Envelope

Cumulative days over the enitre period of simulation during May - Sept
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Lake High Stage Events

Number and

duration of events
with stage
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Lake High Stage Events

Number and

duration of events
with stage
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{J Log-Pearson Type 3 [ Gumbel

Distribution

Annual Max Stage > 17 Ft NGVD

25

Lake High Stage Return Period
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