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Water Resource Protection Tools
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Loxahatchee National Wildlife Refuge

Presenter: Shimelis Setegn

ÁMinimum flows and minimum water levels (MFLs)
ÁWater reservations
ÁRestricted allocation areas (RAAs)
ÁConsumptive Use Permitting
ÁAll tools are adopted by rule in the Florida 

Administrative Code (F.A.C.)
ÁMore than one tool can protect a waterbody
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Factors Considered in Consumptive Use Permitting
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Priority Water Body List and Schedule
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Minimum Flows and Minimum Water Levels 

Á Annual MFL Priority Waterbody List 

Á Identify the point at which further 
withdrawals cause significant harm to the 
water resources

Á Recovery or Prevention Waterbodies

Á 9ǎǘŀōƭƛǎƘŜŘ ǳǎƛƴƎ άbest available 
informationέ

Á Peer-reviewed science 

Significant harm: Temporary loss of water 
resource functions that takes more than 2 years 
to recover but is less severe than serious harm

May be adopted for surface waters or aquifers
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Loxahatchee River 
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Presenter: Shimelis Setegn

Conceptual Model of Chapter 40E-8 FAC
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Great Egret (Ardea alba) and American Alligator 
(Alligator mississipiensis) 
Source: https://naturetime.wordpress.com

MFL Recovery and Prevention Strategies

Recovery Strategy

Á For waterbodies not meeting the MFL 
at the time of adoption

Á Achieve recovery to the established 
aC[ ŀǎ ǎƻƻƴ ŀǎ άǇǊŀŎǘƛŎŀōƭŜέ
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Prevention Strategy  

Á For waterbodies that are meeting 
the MFL but are not expected to 
meet it in 20 years

Á Prevent the existing flow or level 
from falling below the adopted MFL

Section 373.0421(2), F.S. 
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Cover > 6.6 million acres Districtwide

MFLs Adopted to Date in SFWMD
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MFL with Prevention Waterbodies

Á Biscayne aquifer (2001) 

Á Lower West Coast aquifers (2001)

Á St Lucie Estuary (2002)

Á Lake Istokpoga (2006)

Á Florida Bay (2006)

MFL with Recovery Waterbodies

Á Lake Okeechobee (2001), revised (2007)

ÁEverglades (2001) 

ÁCaloosahatchee River (2001)

ÁNorthwest Fork of Loxahatchee River (2003)
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St. Lucie Estuary MFL
Rule 40E-8.341, F.A.C. (adopted 2002)
____________________________________________________________________________________________________________________

Defined in Subsection 40E-8.021(29), F.A.C, asΧ άthe 
surface water body south of the confluence of the 
St. Lucie River North Fork and the C-24 Canal; north 
of the confluence of the St. Lucie River South Fork 
and the C-44 Canal; and west of the western 
boundary of the Intracoastal Waterway, exclusive of 
canalsέ

Á Minimum mean monthly flow of 28 cubic feet 
per second (cfs) at the Gordy Road Structure 

Á An MFL violation occurs when:

Á Mean monthly flow at the Gordy Road 
Structure declines below 28 cfs, for two 
consecutive months, during a 365-day period, 
for two consecutive years
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St. Lucie Estuary Prevention Strategy

Discharges from the North Fork are managed within the operational protocols of 
the Ten Mile Creek Project
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Subsection 40E-8.421(5), F.A.C., and Upper East Coast Water Supply Plan
________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Ten Mile Creek Project components. 
From:https://www.saj.usace.army.mil/Media/Fact-Sheets/Article/479985/ten-mile-creek-water-preserve-area/
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St. Lucie Estuary Prevention Strategy

Flow targets are consistent with the 
Comprehensive Everglades Restoration Plan 
(CERP) performance requirements for Indian 
River Lagoon as part of the CERP Indian River 
Lagoon ς South (IRL-S) Project 
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Subsection 40E-8.421(5), F.A.C., and 
Upper East Coast Water Supply Plan
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St. Lucie Estuary Prevention Strategy

Ongoing research and monitoring are 
conducted in the North and South 
Forks of the St. Lucie River
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Subsection 40E-8.421(5), F.A.C., and Upper 
East Coast Water Supply Plan

St. Lucie Estuary monitoring locations for water quality (HR1, SE03, and SE11), salinity (US1 and A1A salinity recorders), seagrass (Willoughby 
Creek= WC and St. Lucie Inlet= SLI sites), and oysters (St. Lucie Central Site = SL-C, stations C1, C2, and C3). Also shown are the seagrass cover 
maps from aerial photography conducted in 2019 of the Southern IRL and lower SLE, and the 2019 sidescan-sonar mapping results for oyster 
substrate, which includes live oysters and oyster shell.
From: 2021 South Florida Environmental Report https://apps.sfwmd.gov/sfwmd/SFER/2021_sfer_final/v1/chapters/v1_ch8c.pdf

Eastern Oyster (Crassostrea virginica). 
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MFL Flow Compliance Data

Shimelis Setegn
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Lake Okeechobee Adopted MFL
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Subsection 40E-8.221(1), F.A.C

[ŀƪŜ ƭŜǾŜƭ ƻŦ ммΩ bD±5

!ƴ aC[ άŜȄŎŜŜŘŀƴŎŜέ ƻŎŎǳǊǎ ǿƘŜƴΥ

Á [ŀƪŜ ƭŜǾŜƭ ŘŜŎƭƛƴŜǎ ōŜƭƻǿ ммΩΣ ŦƻǊ  Ҕ ул ŎƻƴǎŜŎǳǘƛǾŜ ƻǊ ƴƻƴ-consecutive days, 
during an 18-month period 

Á 18-month period shall not include more than one wet season (May 31 through 
October 31)

An MFL violation occurs when an exceedance occurs more than once every 6 years 
(return frequency)
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Lake Okeechobee Recovery Strategy
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ÁSubsection 40E-8.421(2), F.A.C.

ÁEnvironmental Enhancement Projects

Á Native vegetation planting, sediment scraping, prescribed burns, etc. 

ÁLake Water Consumptive Use Constraints

Á Restricted Allocation Areas 

ÁWater Restrictions 

Á Phases 1 through 4 as needed

ÁCapital Projects to Improve Storage Capacity in and adjacent to lake

Á Lake Okeechobee Watershed Restoration Project

Á LOCAR
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Subsection 40E-8.221(4), F.A.C.  

Flow of 35 cfs over Lainhart Dam; and average daily 
salinity of  < 2 at river mile 9.2

An MFL exceedance occurs when: 

ÁFlows decline below 35 cfs for > 20 consecutive days; 
or

ÁSalinity, expressed as 20-day rolling average, is > 2 at 
river mile 9.2

An MFL violation occurs when an exceedance occurs 
more than once in a 6-year period

NW Fork of Loxahatchee River Adopted MFL
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Northwest Fork of the Loxahatchee River (in red)
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NW Fork of Loxahatchee River Recovery Strategy
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G-160 Water Control Structure

Lainhart Dam

Presenter: Shimelis Setegn

Subsection 40E-8.421(6), F.A.C.

ÁStructural Improvements to increase water storage 
and delivery capabilities

Á G-160and G-161 Structure Projects

Á Loxahatchee River Watershed Restoration Project

ÁOperational Protocols at G-92 to provide flows > 50 cfs 
at Lainhart Dam when supplies are available 

ÁRegulatory Activities - SFWMD regulatory program, 
water shortage plans, and the North Palm Beach 
County/ Loxahatchee River Watershed Restricted 
Allocation Area
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MFL Flow Compliance Data
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MFL Salinity Compliance Data
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Loxahatchee MFL Re-Evaluation

üThe re-evaluation is framed around the current adopted minimum-flow and 
salinity criteria and their ecological basis, while incorporating new data, 
watershed restoration actions, and updated. 

üSea-level rise and higher tidal tailwater can shift the salinity-flow relationship

üRestoration projects and operations change timing, storage, and delivery 
pathways

üExpanded ecological indicators can reduce risk of relying on one resource 
response
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Water Reservations
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ÁBased on scientifically defensible determination of water 
needed for protection of fish and wildlife

ÁReserves water from allocation to consumptive uses

ÁRequired for Comprehensive Everglades Restoration Plan 
(CERP) projects.

Presenter: Shimelis Setegn

Sets aside water for the protection of fish and wildlife 
(or public health and safety) 
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Water Reservations
Statutory Authority: Chapter 373, F.S.

Functions and Considerations

Á Reserve water for the protection of fish and wildlife 
or public health and safety

Á Prevent use of reserved water for consumptive uses

Á Required for CERP projects per federal Water 
Resources Development Act of 2000 (WRDA 2000)

Á May be used as MFL recovery or prevention 
strategies

Adopted for both surface waters and                                                                            
groundwaters 
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Osprey (Pandion haliaetus) with bass (Micropterus ǎǇΦύ ƻƴ aŜǊǊƛǘǘΩǎ aƛƭƭ tƻƴŘ
Source: http://nykography.weebly.com
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²ŀǘŜǊ wŜǎŜǊǾŀǘƛƻƴǎ 5ƻ bƻǘΧ
Á Prevent use of unreserved water or water allocated 

under CUPs

Á Establish an operating regime

Á Drought-proof the natural system

Á Ensure wildlife proliferation
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American Alligator (Alligator mississipiensis) 
Source: http://www.photodrom.com

S-67 water control structure (replaced G-85 structure)
Source: SFWMD

Lake Okeechobee under 
drought conditions
Source: SFWMD
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