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HOUSEKEEPING

« All lines have been put in listen only mode for the presentation.

« We will have the remainder of the hour (until 2:00 pm) after the presentation for comment

« After the presentation there will be a comment period, which will be facilitated through the chat
function of the webinar. If you would like to make a comment, please enter your name and
who you represent into the chat. We will call each commenter in an orderly fashion. Due to the
number of commenters please keep your comment to 2 minutes or less.

« Comments should officially be made in writing by July 30", 2020
« 2020LORSHABEAComments@usace.army.mil g
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NEED & INTENT

NEED

« 2016 and 2018 algal blooms both covered over 80% of Lake
Okeechobee

« 2016 and 2018 blooms caused environmental and economic
damage in both the St. Lucie and Caloosahatchee Estuaries

« 2018 coupled with intense Red Tide Event on Gulf Coast
exacerbated adverse conditions in the Caloosahatchee

 There are health risks associated with contact with blooms
which are toxin producing

INTENT

To reduce the risk of exacerbating potential health concerns
associated with algal blooms in Lake Okeechobee, the St. Lucie,
and Caloosahatchee estuaries while not impacting other project
purposes.

POC: Savanna h Lacy 7/21/2020
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AUTHORITY

The Corps may consider water quality in its operations of the C&SF Project. Section 203 of the Flood
Control Act of 1968, Public Law 90-483, approved House Document Numbered 369, 90th Congress,
2d Session, which modified the C&SF Project and explicitly states that water quality is an operational
consideration. It states:

“Although the report does not make recommendations specifically for water quality control, the
problems associated with water use are of particular concern and the maintenance of optimum and
desirable water quality is a prime objective in the operation of the project. Engineering and operation
methods to evaluate and minimize the concentration of pesticides, herbicides, and nutrients and their
effects on fish and wildlife in the conservation areas, Lake Okeechobee, and in the Everglades
National Park will be employed to the maximum practicable extent. Water-quality control is a vital
function in proper water resource management and will be incorporated in operational procedures as
may be dictated by results of continuing investigations in this area in cooperation with affected State
and Federal agencies.”

While the Corps does not have general authority to implement pollution control measures for the
C&SF Project, it can incorporate operational methods to minimize nutrients and their effects on fish
and wildlife to the maximum practicable extent.
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TIMELINE

July 2019:
« Draft Environmental Assessment released for public comment
 Received 500+ comments

Winter 2019-2020
* Modeling and further analysis performed in response to comments
» Deviation operations modeled illustrate operations and complete a more thorough analysis
of effects

July 2020

 Draft Revised Supplemental Environmental Assessment released for public comment including
an additional modeling appendix
* Minor changes to Operational Strategy
 Additional information and references added to EA based on comments and modeling
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COMPARISONS

Proposed LORS HAB Deviatio

Operational Flexibility
Under LORS 2008

Specifically to address algal blooms

Used to address circumstances
which were not evaluated in the
2008 LORS period of record

Flexible not prescriptive

Could be used when risk of algal blooms

S i WSy Limited flows to estuaries |\ which could be often, depending on

conditions
Only within Operational
2019 instance deliberately lowered lake Band Net-zero releases over each year which
levels shows negligible to minor effects to lake
Each usage will be levels

coordinated with stake-
holders

Specific constraints for Everglade Snail
Kites

No specific Everglade Snail Kite
constraints



Presenter
Presentation Notes
Here is a graphic I hope will help your understanding on the difference between Operational Flexibility within LORS and the proposed deviation. This is generally talking about AOF as it’s written in LORS. 
Let’s talk about what’s similar first. Both are flexible and not prescriptive plans, which means that it’s not as black and white as when lake level is X ft, then releases Y cfs. Both have similar limits to estuary releases and are both only applicable within the operational band (not in High lake management band or water shortage management band). Both make a commitment to communicate with stakeholders each time operations are implemented. What we’re doing, why, what’s the goal, what are the reasons, etc. 

Now moving to how they are different. AOF is generic a we went over there are lots of circumstances or combo of circumstances can justify using AOF, but the deviation is specific to only address algal blooms. AOF is anticipated to be used infrequently but the deviation could be used as often as required. The 2018-2019 specifically aimed to lower lake levels, whereas the deviation does not have this goal and modeling results show that it in general does not. 

Lastly I’ve just included a kite specific bullet. AOF does not have specific provisions written into it that protect kite habitat, even though we considered recession rates during 2018-2019 dry season AOF implementation. Whereas the deviation has specific constraints aimed to prevent impacts to kites on the lake. 


OPERATIONAL STRATEGY

If any of these are true, then USACE could implement HAB operations

« If a HAB currently happening in lake, canals, or estuary

 |If state of emergency declared for a HAB

« If a HAB is forecasted

« If a HAB has occurred in last 12 months and caused environmental or economic harm

HAB Operations:

« Coordinate with agencies

« Could make releases higher than LORS guidance in advance of HAB (limited to 2,000 cfs at
S-79 and 730 cfs at S-80) which will be banked in a water bank

« Could reduce or hold back releases recommended by LORS guidance during a HAB and
would use the water bank as a guide

* Track releases as water bank, such that releases made above and below LORS guidance
would balance out to zero over one year (1 Feb — 1Dec) - having no net impact to water
supply, dam safety, or other project purposes

POC: Savanna h Lacy 7/21/2020


Presenter
Presentation Notes
Here is a really simplified version of the operational strategy. 
If any of these things occurs, the Corps may implement HAB operations. This decision must be made prior to HABs actually occurring. As we just discussed there is a high level of uncertainty. But there is new science each day on this topic and the Corps intents to leverage any new information and insight that our partner agencies have on this topic each time this deviation is contemplated. 

HAB operations consist of generally making advanced releases prior to HABs occurring, banking that volume released over LORS recommendations, and then having the ability to use that bank to hold back LORS releases when HABs are present. The decision to begin advanced releases, when, and how much (within limits) will be coordinated with federal, state, and local angecies through the Lake Okeechobee Periodic Scientists Calls. Advanced releases could be made up to 2,000 cfs at S-79 and 730 cfs at S-80. These represent maximums at any time and do not represent goals or targets to reach. Advanced releases will only be done when the up to limits are more than the LORS guidance. We will get into this more on the next slide. The advanced releases made above LORS will be banked in a water bank, which we will go into in more detail later as well. Finally during bloom conditions water managers will have increased flexibility to hold back or reduce releases during bloom conditions. The triggers for stopping releases is not defined specifically due to the high variability in bloom conditions (intensity, location, toxicity, etc.) as well as uncertainty in water management conditions such as tropical activity, dam safety concerns, etc. 
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2008 LORS
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Presenter
Presentation Notes
Part C of LORS defines releases south from Lake Okeechobee towards the Water Conservation Areas. Advanced releases could be made south and banked in the same water bank under certain conditions. Essentially the deviation would allow us to by-pass two flow chart boxes when in the low and baseflow sub-bands. The tributary hydrologic conditions and the Multi-seasonal outlook and move straight to the “desirable or with minimum everglades impacts” box. Advanced releases will only be made south if those releases would be desirable or had minimum everglades impacts.
As per normal operations, once the decision is made to send water south from Lake Okeechobee, the exact volume, timing and distribution of those releases between outflow structures are determined by the SFWMD. They determine this because releases south from lake are subject to many constraints including but not limited to, canal capacity, FEB and STA storage and treatment capacity.  
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Presenter
Presentation Notes
As we just discussed, advanced releases can be made up to 2,000 cfs at S-79 and 730 cfs at S-80. If you’re familiar with LORS Part D, you’ll know that only the 450/200 or 650 cfs release guidance is less than these advance release limits. While making advanced releases during the spring and summer, LORS must be recommending 650 cfs or less in order for LORS guidance to be less than the up to limits of 2000/730. This means that if dry season rains come along and trigger LORS releases of 3,000/1,170 cfs, that advanced releases would not be made for this period and LORS guidance would be followed. Releases will only be banked when they are above LORS guidance. 
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Presenter
Presentation Notes
In addition to LORS Part D recommending 650 cfs or less to begin advanced releases, we have also created some zones where different levels of advanced releases would be initiated or not. The dashed line shows a 0.25 ft buffer above the water shortage management band which was included in the first version of the deviation. Next you’ll see the purple zone where if stages were in this zone, advanced releases would not be made due to lower lake levels early on in the dry season. The orange zone represents the stages and timing of when we would do a lower pulse advanced release of 1,000/400 cfs. And finally if stages were in the green zone we could do advanced releases up to 2000/730. 
Throughout any of these zones water managers may choose to revert back to LORS guidance and pause advanced releases at any time. Even if stages are in the orange or green zones they do not HAVE to be made, as the deviation retains that flexibility. 
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ADDITIONAL CONSTRAINTS

Endangered Everglade Snail Kites

« Accounting period (1 Feb — 1 Dec) corresponds to snail kite nesting period to help ensure no net effects on
stage at critical times

* No releases below 12 feet unless the lake is rising

« Recession rates will be taken into account during nesting season to avoid high unnatural rates (maintain <0.5
ft/month)

Water Supply

« Stop releases if lake fell within 0.25 feet of Water Shortage Management Band

« Releases would not be made if La Nina, drought, or significantly below normal rainfall is forecasted
* No releases below 12 feet unless the lake is rising

Water Quality

* Releases south are and will be made within the constraints of Stormwater Treatment Area storage and
treatment capacity

* Releases to tide are made below harm thresholds for estuary salinity

Flood Risk Management
* Releasing less than LORS will be a unique decision each time and will be informed by current and forecasted
lake levels as well as rainfall and tropical forecasts

POC: Savannah Lacy 7/21/2020
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Presentation Notes
There are additional constraints written into the plan which are categorized here by topic. 
First topic is the Everglades snail kite, an endangered species who calls the lake home. We have several specific constraints in operations which are tailored for them. First is the timing of the accounting period and the earliest beginning date of advanced releases being February. Nesting is typically initiated in Jan/Feb. Not beginning releases until after nesting has been initiated, then not exceeding a recession rate higher than 0.5 ft/month will help ensure we do not affect nesting activities. Consistent with the zones shown on the previous plot, advanced releases would not be made if lake stages were less than 12 feet unless stages were rising quickly. 

The next topic is water supply. We have the 0.25 ft buffer above the water shortage management band, as well as conditions which say if a la nina, drought, or below normal precip was forecasted advanced releases would not be made. The zones that were added into the operational strategy also had water supply in mind. 

Water quality constraints remain consistent with normal operations for advanced releases south out of the lake. Contingent upon STA capacity. Up to limits for estuary release are within the salinity envelopes for those estuaries and should not cause salinities outside the preferred ranges. 

Finally for flood risk management we have left specifics of when and how long to hold back under bloom conditions out of the operational strategy. This is to ensure dam safety at all times. Conditions during bloom conditions will have to be assessed each time. Many factors can weigh into the decision to hold back releases including, but not limited to, water bank, lake stage, time of year, tropical acitivty and forecasts, rainfall forecasts, algal bloom conditions (location, intensity, toxicity). 
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IMPLEMENTATION

* Intention to begin taking action under the deviation operations will be communicated publically
and the Corps will coordinate with federal, state, and local agency on when to begin and the
magnitude of the advanced releases to be done.

« Lake Okeechobee Periodic Scientist Calls could be used for deviation coordination purposes.
The Corps is committed to meeting with stakeholders to gather information on current
conditions and observations regularly and especially throughout any deviation operations.

« After the deviation operations are implemented for the first time, the Corps will evaluate the
performance of the strategy, identify outcomes, challenges, and conclusions in a memo to the
South Atlantic Division Commander and may request changes to or an extension of the
deviation based on that analysis.

 The Corps may also terminate the deviation at any time

POC: Savanna h Lacy 7/21/2020



WATER BANKING

14

Advanced releases made
(Actual > LORS Guidance)

Normal LORS operations

LORS Actual Delta Guidance/ Delta - Guidancef Cumulative
Part D Releases LORS (cfs) LORS [ac-ft)* Water
guidance made (-) above LORS Duration (-) above LORS Account**
Week of (cfs) (cfs) (+) below LORS (days) (+) below LORS (ac-ft)
27-Mar-18 | 650 2,730 -2,080 7 -28,872 -28,872
3-Apr-18 650 2,730 -2,080 7 -28,872 -57,745
10-Apr-18 | 650 2,730 -2,080 7 -28,872 -86,617
17-Apr-18 650 2,730 -2,080 7 -28,872 -115,490
24-Apr-18 | 650 2,730 -2,080 7 -28,872 -144 362
1-May-18 650 2,730 -2,080 7 -28,872 -173,235
8May-18 | 650 2,730 -2,080 7 28,872 -202,107
15-May-18 650 2,730 -2,080 7 -28,872 -230,980
22-May-18 4,170 4,170 0 7 0 -230,980
20-May-18 | 5,800 5,800 0 7 0 -230,980
5-lun-18 5,800 5,800 0 7 0 -230,980
12-Jun-18 5,800 5,800 o 7 0 -230,980
19-Jun-18 4,170 4,170 0 7 0 -230,980
26-]un-18 4,170 4170 o 7 o -230,980
3-Jul-18 5,800 5,800 0 7 0 -230,980
10-Jul-18 4,170 0 4,170 I 57,884 -173,096
17-Jul-18 4,170 0 4,170 T 57,884 -115,212
24-Jul-18 4,170 0 4,170 7 57,884 -57,329
31-Jul-18 4,170 0 4,170 ¥ 57,884 555
7-Aug-18 4,170 4,170 0 7 0 555
Total (ac-ft)*** 555

POC: Savannah Lacy
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EXAMPLE YEAR 1994

Lmier Chkeecholbes Simuilatedd Stage
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Presenter
Presentation Notes
Here is a zoomed in example of one year in the deviation simulation to illustrate how these operations look. 
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MODELING EFFORT

The Lake Okeechobee Operations Screening (LOOPS) Model (Neidrauer et al. 2006) was used to
complete the modeling analysis within this appendix. The LOOPS model is a spreadsheet-based
model (Microsoft Excel ©) with a continuous simulation period of 1965-2010.

Different Simulations:

« Baseline LORS 2008 assumptions run for entire simulation from start to finish.

« Several different stage criteria were used to hone in on those green, orange, and purple zones |
showed you earlier. These are called TD, TD High, and TD Low. | have these criteria on the next
slide.

« Several different credit limits were used to test the sensitivity of a credit limit concept — which would

put a cap on the volume of advanced releases which could be done in the spring time. These are
called 200K and 400K in the plots coming up.

POC: Savanna h Lacy 7/21/2020



ADVANCE RELEASE CRITERIA

TD Low Stage

TD High Stage

TD Stage

[FT NGVD]

[FT NGVD]

[FT NGVD]

Credit limit Assumption (ac-ft) -120,000 -120,000 -120,000
2000 730 Stage >14 Stage >15.5 Stage >15
February 1000 400 13< Stage<14 14.5< Stage<15.5 14< Stage<15
LORS LORS Stage <13 Stage <14.5 Stage <14
2000 730 Stage >13.5 Stage >15 Stage >14.5
March 1000 400 12.5< Stage <13.5 >14 & <15 13.5<Stage<14.5
LORS LORS Stage <12.5 Stage <14 Stage <13.5
2000 730 Stage >13 Stage >14.5 Stage >14
April 1000 400 12<Stage<13 13.5<Stage<14.5 13<Stage<14
LORS LORS Stage <12 Stage <13.5 Stage <13
May/June 2000 730 Stage >12 Stage >13.5 Stage >13
LORS LORS Stage <12 Stage <12 Stage <12

POC: Savannah Lacy
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Presenter
Presentation Notes
Next we’ll talk about the modeling results. We used an array of performance metrics which have been used throughout USACE planning studies and that I think most of you are familiar with. I will briefly introduce each one as well. One thing to note before we get into the results is that at the time of modeling, the RECOVER metrics for the Lake Okeechobee Ecological Stage Envelope and the Northern Estuary Salinity Envelope were not approved, so the older versions of these metrics were used in the analysis. The NEPA effects do discuss the effects as they relate to the update metrics as a reference. 
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Ed LAKE STAGE ANALYSIS

Lake Okeechobee Stage Duration Curves

19 Simulation: | LORSO0S TaT1 TST2 TaT3 T3T4 400K 200K D TD| High D low M Re_fers to the I—QRS 2008
Max Stage: | 17.66 17.66 17.66 17.66 17.66 17.66 Baseline condition. Comparison run
18Da = Max—Stager | U/ 0L7 70 0/ 0Ly o 0707 70 Ay 0Ly 04 07O 04/ 0Ly O Where LORS 2008 was used for |ake

days>17.25": 12 12 12 12 2 12
days>17.00": 35 35 39 39 0 37

operations in a continuous simulation of

17 : the POR. No deviation operations were
Min Stage: 7.89 7.84 7.84 7.84 7.84 7.82 . . . .
Date Mgn Stage: [06/17/08 0e/20/08 06/20/08 6/20/08 0&/20/08 0&/20/08 done at any pOInt In th|S base“ne
16 simulation.
\ TD (ALTB7): Consisted of temporary
15 \_ deviation operations with the advanced

release stage-month criteria listed in the
14 : _ “TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.
3 \ TD Low: Consisted of temporary
deviation operations with the advanced

[a)
>
2 12 : release stage-month criteria listed in the
= “TD Low” column of Table 1. A credit
& 11 ’ limit of -120,000 ac-ft was assumed.
° TD High: Consisted of temporary
& P10 [ A S A S S I S I . — deviation operations with the advanced
» release stage-month criteria listed in the
- I S S N S N D S N R “TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
8 400K: Consisted of temporary deviation

operations with the advanced release
stage-month criteria listed in the “TD”

7 column of Table 1. A credit limit of -
400,000 ac-ft was assumed.

6 200K: Consisted of temporary deviation
operations with the advanced release

o stage-month criteria listed in the “TD”

e LOR $ 0855 400K 200K e TD = TD High = TD Low column of Table 1. A credit limit of -
4 - ' ' ' ' ‘ ' ' ' ' 200,000 ac-ft was assumed.
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% of Time Exceeded
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Presentation Notes
There is no real discernable difference between the LORS 08 baseline and the TD simulations on the stage duration results. 
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LAKE STAGE ANALYSIS

Percent of Time Simulated Lake Okeechobee Stage LORSOQ8cs: Refers to the LORS 2008

Baseline condition. Comparison run

was below, inside, & above Stage Envelope where LORS 2008 was used for lake
O %time below envelope [less=better] operations in a continuous simulation of

: ot in th i
m%time above envelope [less=better] gi?':jl :tti :: y pointin this baseline

TD (ALTBY): Consisted of temporary
deviation operations with the advanced
90% e e e S e e R release stage-month criteria listed in the
“TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.

TD Low: Consisted of temporary
deviation operations with the advanced
“TD Low” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.

TD High: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
400K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
400,000 ac-ft was assumed.

200K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
200,000 ac-ft was assumed.

100%

80%

B0%

50%
51%

51%
51%
0%

| 52%

51:.0".-'0 . -

A0%

Percent of Simulation Period

28%

30%

2{]0’.‘“ -

10%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

LORS08cs 400K 200K TD TD High TOD Low
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Presenter
Presentation Notes
The Lake Okeechobee ecological stage envelope is a range of lake stages which vary seasonally which is ideal for lake ecology. The RECOVER1 (Restoration Coordination and Verification team) lake stage envelope developed in 2016 was used because at the time of modeling, this was the performance measure officially adopted. It is noted that an updated lake stage envelope metric has been approved after this analysis was completed, but the older metric used in LORS 2008 development was still used in order to avoid re-doing the entire analysis and updating the version of LOOPS after everything was complete. The percent of time that lake stages were within the ecological envelope for the TD, TD High, TD Low, 400K, and 200K simulations compared to LORS 08 can be seen in Figure 10. The TD operations perform similar to LORS with the TD, TD High advance release criteria scenarios, as well as the 200K and 400K credit limit scenarios having the same total percent of time inside the envelope as LORS (29%), the TD Low scenario slightly worse performing than LORS (28%) and all three having slight (1%) variations on the above/below envelope times. 
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WATER SUPPLY ANALYSIS

Frequency & Duration of LOSA Water Shortages L ORS08cs: Refers to the LORS 2008

ONo. of Cutback Months (>=7days,>=18kaf,>=10%) Baseline condition. Comparison run
0O No. of Cutback Years with at least one cutback month (out of 45 water years{Oct-Sep}) where LORS 2008 was used for lake

- operations in a continuous simulation of
ONo. of Cutback Years (>=100kaf) the POR. No deviation operations were

done at any point in this baseline
simulation.

110 TD (ALTB7): Consisted of temporary
deviation operations with the advanced
100 release stage-month criteria listed in the
“TD” column of Table 1. A credit limit of -
90 120,000 ac-ft was assumed.

TD Low: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD Low” column of Table 1. A credit
70 limit of -120,000 ac-ft was assumed.

TD High: Consisted of temporary

60 deviation operations with the advanced
— — — release stage-month criteria listed in the
50 H “TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
400K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
30 56 56 56 column of Table 1. A credit limit of -
400,000 ac-ft was assumed.

20 H 200K: Consisted of temporary deviation
operations with the advanced release
10 H o 20 20 1 19 20 stage-month criteria listed in the “TD”

column of Table 1. A credit limit of -
;I 000 000 000 000 ;‘ ;I ;I ?‘ ?I 200,000 ac-ft was assumed.

LORSO08cs 400K 200K TD TD High TD Low

120

80

40 H

Number of Water Shortage Months & Years

0
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Presentation Notes
Next we move into the LOSA metrics. LOSA, for those note familiar, is the Lake Okeechobee Service Area, which includes basins surrounding Lake Okeechobee and their users who have consumptive use permits to use Lake Okeechobee water either directly or through canal systems adjacent to the lake. It includes the Everglades Agricultural Area (EAA), portions of the C-43 and C-44 basins, and areas north of the lake as well. The state of Florida, through the SFWMD, issues permits to users in these areas. This first metric is The frequency and duration of LOSA water shortages. There are three measures of cutbacks: Number of years with more than 100,000 ac-ft of cutback volume (calculated as demand-supply), the number of years with cutbacks occurring in at least one month of the year, and the number of months with cutbacks more than 7 days, 18,000 ac-ft, and 10% of demand. The TD and TD High operations compared to LORS 08 were very similar with only one additional cutback month. The TD Low operations, 200K, and 400K scenarios had three additional cutback months and one additional cutback year with at least one cutback month compared to LORS 08. 
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WATER SUPPLY ANALYSIS

Lake Okeechobee Service Area Water Shortage Management Cutbacks LORSO08cs: Refers to the LORS 2008
Supply & Cutbacks shown for Average of 10 Drought WatYrs (68,73,74,81,82,89,90,01,07,08) e o aon Comparison run.
operations in a continuous simulation of
- LUSAI Shortage 1200 the POR. No deviation operations were
g done at any point in this baseline
1100 + OLOSA Supply ' ! ' - 1100]  simulation.
TD (ALTB7Y): Consisted of temporary
1000 - - - - - 1000]| deviation operations with the advanced
release stage-month criteria listed in the
900 4+ L 900 “TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.
TD Low: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
700 “TD Low” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
—- 800 TD High: Consisted of temporary
deviation operations with the advanced
500 | release stage-month criteria listed in the
“TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
400K: Consisted of temporary deviation
operations with the advanced release
300 stage-month criteria listed in the “TD”
486 474 A76 479 AT9 AT6 column of Table 1. A credit limit of -
- | | 200 | 400,000 ac-ft was assumed.
200K: Consisted of temporary deviation
100 - . . . { - 100 operations with the advanced release
stage-month criteria listed in the “TD”
0 column of Table 1. A credit limit of -
200,000 ac-ft was assumed.

1200

800 + 800

32.0% 33.6% 33.3% 32.9% 32.9% 33.3%

700

600

500

400 - 400

LOSA Supply & Shortage (kaf)

300

200

LORS08cs 400K 200K TD TDHigh  TD Low
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Presentation Notes
The performance of each scenario for the ten worst drought years within the POR. The histogram shows breakdown between supply and shortage of water by volume, where bars with less shortages (in orange) perform best. The TD and TD High operations both score within 1% of LORS 08 and within 7,000 ac-ft of cutbacks of LORS 08. The TD Low operations has 1.3% higher shortages than LORS 08 with 10,000 ac-ft of cutbacks more than LORS 08. The 200K operations also had 1.3% higher shortages (10,000 ac-ft more cutbacks than LORS 08), and 400K had 1.6% higher shortages (12,000 ac-ft more cutbacks than LORS 08). Further analysis of each drought included in this metric was dissected in detail and further evaluated against the operational strategy criteria. Additionally the LOSA demand, supply, and cutback summary tables are included in the modeling appendix for those who want to delve further into the weeds. 
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LORSO08cs: Refers to the LORS 2008
Baseline condition. Comparison run
where LORS 2008 was used for lake
operations in a continuous simulation of
the POR. No deviation operations were
done at any point in this baseline
simulation.

TD (ALTB7Y): Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.

TD Low: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD Low” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.

TD High: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
400K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
400,000 ac-ft was assumed.

200K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
200,000 ac-ft was assumed.

7/21/2020
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Presentation Notes
These plots show the releases to the estuary organized into ranges: The high ranges (red) and low ranges (yellow) are best avoided and therefore lower numbers for these is better. The mid ranges shown in greens are more ideal for both estuaries. The deviation operations for the St. Lucie show improvements over LORS 08 for all scenarios with a higher portion of flows in the green ranges and less in the high and low ranges with TD Low performing the best.



l ST. LUCIE ESTUARY

# months in 46-yr simulation

St. Lucie Estuary High Discharge Months (>2000 cfs) Triggered
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LORSO08cs: Refers to the LORS 2008
Baseline condition. Comparison run
where LORS 2008 was used for lake
operations in a continuous simulation of
the POR. No deviation operations were
done at any point in this baseline
simulation.

TD (ALTB7Y): Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.

TD Low: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD Low” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.

TD High: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
400K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
400,000 ac-ft was assumed.

200K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
200,000 ac-ft was assumed.

7/21/2020
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The second metric that was analyzed was the percent of high flows to the estuaries caused by basin runoff and percent of those caused by lake releases. These analyses show that the total number of high discharge months and the high discharge months caused by lake releases were decreased compared to LORS 08 under all scenarios. On the St. Lucie side, the number of months of high discharge from lake and runoff were decreased because more often C-44 canal is allowed to flow back into the lake than in LORS 08, Overall an improvement in performance is evident in all simulated deviation operational scenarios. 
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CALOOSAHATCHEE ESTUARY

(US.ARMY ]
Distribution of Monthly Mean Flows to the CE at S-79 LORS08cs: Refers to the LORS 2008
200 — —— — — Baseline condition. Comparison run
00=450cfs (minimum monthly mean flgw to maﬁmltam sahln.lty envelcpelj [less is better] where LORS 2008 was used for lake
0450=1250cfs (favorable range for suitable salinity conditions) [more is better] operations in a continuous simulation of
450 B 1250=2000cfs (favorable range for suitable salinity conditions) [more is better] the POR. No deviation operations were
m2000=2800cfs (favorable range for suitable salinity conditions) [more is better] done at any point in this baseline
B >2800cfs (damaging low salinity in downstream marine bays) [less is better] simulation. _

deviation operations with the advanced
release stage-month criteria listed in the
350 A { . . “TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.

TD Low: Consisted of temporary

300 - { . . deviation operations with the advanced
release stage-month criteria listed in the
“TD Low” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.

TD High: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
200 - ' ' | | | | “TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.

250 1

- o ] = = . .
o = = i - a 400K: Consisted of temporary deviation
150 o Q . ~ | o | O o | & @ N o operations with the advanced release
— - il - | 7 - T - | 7 - | T = stage-month criteria listed in the “TD”
- -+ ) column of Table 1. A credit limit of -
100 > . & = 400,000 ac-ft was assumed.

200K: Consisted of temporary deviation
operations with the advanced release
5{'_" 4 S ! DU IS U . - | stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
200,000 ac-ft was assumed.

Number of Months (552 mos in 46-yr simulation)
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Presentation Notes
These plots show the releases to the estuary organized into ranges: The high ranges (red) and low ranges (yellow) are best avoided and therefore lower numbers for these is better. The mid ranges shown in greens are more ideal for both estuaries. The deviation operations for the Caloosahatchee show improvements over LORS 08 for all scenarios with a higher portion of flows in the green ranges and less in the high and low ranges with TD Low performing the best.
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LORSO08cs: Refers to the LORS 2008
Baseline condition. Comparison run
where LORS 2008 was used for lake
operations in a continuous simulation of
the POR. No deviation operations were
done at any point in this baseline
simulation.

TD (ALTB7Y): Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD” column of Table 1. A credit limit of -
120,000 ac-ft was assumed.

TD Low: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD Low” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.

TD High: Consisted of temporary
deviation operations with the advanced
release stage-month criteria listed in the
“TD High” column of Table 1. A credit
limit of -120,000 ac-ft was assumed.
400K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
400,000 ac-ft was assumed.

200K: Consisted of temporary deviation
operations with the advanced release
stage-month criteria listed in the “TD”
column of Table 1. A credit limit of -
200,000 ac-ft was assumed.

7/21/2020
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Again the second metric that was analyzed was the percent of high flows to the estuaries caused by basin runoff and percent of those caused by lake releases. These analyses show that the total number of high discharge months and the high discharge months caused by lake releases were decreased compared to LORS 08 under all scenarios. The basin runoff high discharge months for the Caloosahatchee stayed largely unchanged. Overall an improvement in performance for both estuaries is evident in all simulated deviation operational scenarios. 
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MODEL ANALYSIS CONCLUSIONS

* Qverall the simulations performed similarly to LORS 2008
« Lake levels: Overall no significant change from LORS across POR

« Water Supply: Drought years were examined in depth and effects of the deviation ranged from
nonexistent to minor on water supply.

« Estuaries: Overall small ancillary benefits to flow characteristics and large benefits from
reducing risk of transporting blooms from the lake to the estuaries or exacerbating algal
blooms in the estuaries

POC: Savannah Lacy 7/21/2020
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i KEY TAKEAWAY
s
What it is:

Crucially flexible and adaptable plan developed based on experience in 2016 and
2018 in order to approach an important problem which has a high level of uncertainty
about timing, intensity, toxicity, spatial location and distribution.

What it is NOT:
Not a plan to deliberately lower lake levels

When:
Likely would not need to be implemented in 2020

POC: Savannah Lacy 7/21/2020
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Presentation Notes
If you submitted a comment in 2019 please review the comment response matrix. The team spent a lot of time addressing the concerns already raised. For those folks looking to make a comment or have a question I would encourage you to also review the matrix as others likely had the same thought as you have. 
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REFERENCES

LOOPS Model:

Neidrauer, Calvin J, et al. “A Spreadsheet-Based Screening Model for Evaluating Alternative Water Management
Strategies for Lake Okeechobee, Florida.” A Spreadsheet-Based Screening Model for Evaluating Alternative
Water Management Strategies for Lake Okeechobee, Florida | Operating Reservoirs in Changing Conditions,
South Florida Water Management District,2006, ascelibrary.org/doi/10.1061/40875%28212%2935

Revised Supplemental Environmental Assessment:
https://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental-Branch/Environmental-
Documents/

(note expand “Multiple Counties” and the deviation documents are located in line 41 of the table)

RECOVER Performance Metrics
https://www.saj.usace.army.mil/Missions/Environmental/Ecosystem-Restoration/RECOVER/RECOVER-
Performance-Measures/.
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