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• Basin Management Action 
Plan (BMAP) Overview.

• Statewide Annual Report 
(STAR).

• Annual Progress.
• St. Johns River Water 

Management District 
(SJRWMD) Update.

• Next Steps - BMAP Update:
o Milestones.
o Hotspot Analysis.
o SJR Model.

AGENDA



BMAPs

One of DEP’s methods for 
restoring water quality in 
an impaired waterbody.

BMAPs are:
• Developed with stakeholder input.
• Adopted by the Florida Department of Environmental 

Protection’s (DEP) Secretarial Order.
• Enforceable.
• Implemented through a phased approach.
• Reported on annually.
• Updated regularly.

• Community 
leaders.

• Partner agencies.
• Research.

Coordination

• Address pollution 
sources in the 
basin.

• Identify priorities 
and funding.

Restoration plans

• Regular updates
• STAR.

Measure success 
and adapt.

• Attain water quality 
standards.

Restoration



• Total maximum daily loads 
(TMDLs) being addressed.

• Area addressed by the 
restoration plan.

• Identify sources.
• Phased implementation 

approach.
• Milestones.
• Projects and management 

strategies.
• Future growth impacts.

KEY BMAP COMPONENTS

Projects to meet the TMDL:
• Implementation timeline.
• Commitment to projects.
• Expected water quality improvement 

from projects and management 
strategies.

Process to assess progress toward 
achieving the TMDL:
• Monitoring plan.
• Project reporting.
• Periodic follow-up meetings.
• Water quality analyses.



STAKEHOLDERS

Local Governments:

• Lake County.
• Lake County Water Authority.

• Lake County Soil and Water Conservation District.
• Marion County.
• Orange County.
• Polk County.

• Apopka.
• Astatula.
• Clermont.

• Eustis.
• Fruitland Park.

• Groveland.
• Howey-in-the-Hills.

• Lady Lake.
• Leesburg.
• Mascotte.

• Minneola.
• Montverde.

• Mount Dora.
• Tavares.
• Umatilla.

• Winter Garden.
• Oakland.
• Ocoee.

• Wildwood.

Regional and State Agencies:

• SJRWMD.
• Florida Fish and Wildlife Conservation 

Commission.
• Florida Department of Agriculture and Consumer 

Services (DACS).
• Florida Department of Transportation (DOT), 

District 5.
•  DEP – Central District and Tallahassee.

• Florida Department of Health in Lake County.
• Florida Turnpike Enterprise.

• Central Florida Expressway Authority.



Upper Ocklawaha BMAP:
• 2007: Initial adoption.

• 2014: Phase 2.

• 2019: Amendment adoption.

• 2025: BMAP update.

• 2027: 20-year milestone.

BACKGROUND



BACKGROUND
TOTAL PHOSPHORUS (TP) AND TOTAL NITROGEN (TN)

*Numeric Nutrient Criteria (NNC)



CLEAN WATERWAYS ACT: TIMELINE

July 12, 2023

Deadline for written 
explanation of potential 

exemption to be submitted 
to the department.

Feb. 1, 2024
Deadline for submitting draft 

onsite sewage treatment 
and disposal systems 
(OSTDS) remediation 

and/or wastewater 
treatment plans for the 
department’s review.

Aug. 1, 2024
Deadline for submitting 

complete OSTDS 
remediation and/or 

wastewater treatment 
plans to the department.

June 12, 2023

Final Order signed by the 
Secretary.

The nutrient BMAPs included in the Final Order require these plans.

https://publicfiles.dep.state.fl.us/DEAR/DEARweb/BMAP/Final%20Order%20for%20BMAP%20Plan%20Determinations.pdf


HOUSE BILL (HB) 1379: ENVIRONMENTAL 
PROTECTION

Increased 
protection 

for Outstanding 
Florida 

Springs (OFS).

Strengthens 
Water Quality 

Protections and 
BMAPs.

Improves Local 
Government 
Long-Term 

Comprehensive 
Planning.

Expands 
Funding 

Opportunities to 
Address Water 

Quality 
Impairments.

HB 1379

Strengthen BMAPs:
• Requires a list of identified projects to achieve 5-year 

milestones.​
• Requires a list of agricultural cooperative regional water 

quality improvement elements.

Improve Comprehensive Planning:​
• Requires BMAP projects to be included in 

comprehensive plans to prioritize implementation.​

Improve Domestic Wastewater:
• Requires more stringent wastewater treatment 

standards, if required to meet the TMDL.​

Expand Grant Opportunities.



2024 DEP AGENCY BILL: HB 1557

Advances the protection of our environmental resources by:

Ensures that reclaimed water is 
treated to meet advanced waste 
treatment (AWT) or a more 
stringent treatment standard in 
certain BMAP areas, while still 
promoting its use to eliminate 
surface water discharges and 
meet water supply challenges.

Supports the development of 
domestic wastewater treatment 
plans and OSTDS remediation 
plans within BMAP or other 
restoration areas by requiring 
facilities to provide information to 
the local entities developing these 
plans.

Investing in Innovative 
Technologies

Creates a program to 
expeditiously review new and 
innovative enhanced nutrient-
reducing OSTDS to reduce the 
nutrients entering Florida’s 
waterways.

Expanding Wastewater 
Facility Plans

Improving Treatment of 
Reclaimed Water



What is the STAR?
• Summarizes 

accomplishments in the 
BMAPs statewide.

• Reports on restoration 
projects and management 
strategies.

• Published July 1 of each 
year.

• Currently in the process of 
project updates and 
verification for STAR 
2023.

STAR
PROJECT REPORTING

https://floridadep.gov/STAR

https://floridadep.gov/STAR


STAR
*PRELIMINARY 2023 STATUS OF PROJECTS

As of Dec. 31, 2023, 
verified projects in the Upper 
Ocklawaha BMAP have 
reduced 177,932 lbs./yr. of TP 
and 77,017 lbs./yr. of TN.



PROGRESS
LAKE APOPKA

108,258

*Entities have implemented projects resulting in reductions 
higher than the required reductions.



PROGRESS
LAKE BEAUCLAIR



PROGRESS
LAKE CARLTON



PROGRESS
LAKE DENHAM



PROGRESS
LAKE EUSTIS



PROGRESS
LAKE DORA



PROGRESS
LAKE GRIFFIN



PROGRESS
LAKE HARRIS



PROGRESS
MARSHALL LAKE



PROGRESS
PALATLAKAHA RIVER

908

*Entities have implemented 
projects resulting in reductions 
higher than the required 
reductions.



PROGRESS
LAKE ROBERTS



PROGRESS
TROUT LAKE

14,432

*Entities have implemented 
projects resulting in 
reductions higher than the 
required reductions.



PROGRESS
LAKE YALE



PROGRESS
OTHER REDUCTION CONTRIBUTIONS

Upper Ocklawaha BMAP

TP (lbs-P./yr.) TN (lbs-N./yr.)

10,997 18,520



DATA UPLOAD
WATERSHED INFORMATION NETWORK (WIN)

• Through both WIN and Florida STORET (STOrage and RETrieval) data repositories, DEP 
implements Florida statutory requirements, DEP rule requirements and U.S. Environmental 
Protection Agency (EPA) funding requirements for management of environmental (non-regulatory) 
data for the state.

• Data from WIN are used by DEP for standards development, Impaired Waters Rule assessments, 
TMDL development, reasonable assurance plans, alternative restoration plans, BMAP 
development and assessment and for providing data as required to EPA and to the public.

• WIN data can be retrieved through the WIN Reports and Extracts menu 
at https://prodenv.dep.state.fl.us/DearWin/.

• Data providers to WIN and STORET include Division of Environmental Assessment and 
Restoration and other DEP entities, water management districts (WMDs), cities, counties, other 
state agencies, universities, private and volunteer organizations.

• If your entity is collecting ambient water quality data, please upload it to WIN.

https://prodenv.dep.state.fl.us/DearWin/


WIN COORDINATORS

WIN Coordinator DEP District Area or Role Phone Email

Justin Nelson Northeast, Northwest, Southeast 850-245-8510 Justin.M.Nelson@FloridaDEP.gov

Casey Marston South, Southwest 850-245-8049 Casey.Marston@FloridaDEP.gov

Lisa Schwenning SPA (STORET Public 
Access), WQX (U.S. EPA Water 

Quality Exchange)

850-245-8509 Lisa.Schwenning@floridaDEP.gov

Jason Storrs Central, Statewide 850-245-8467 Jason.Storrs@FloridaDEP.gov

mailto:Justin.M.Nelson@Floridadep.gov
mailto:Casey.Marston@Floridadep.gov
mailto:Lisa.schwenning@floridaDEP.gov
mailto:Jason.Storrs@Floridadep.gov


Nutrient loading and water quality in 11
Upper Ocklawaha River Basin lakes

Jian Di
Bureau of Environment Sciences

St. Johns River Water Management District
Palatka, Florida 
June 18 2024



Upper Ocklawaha River Basin (UORB) 
TMDL Lakes and Restoration Areas

Apopka
Beauclair
Carlton
Dora
Eustis
Harris
Griffin
Yale
Weir

Total Phosphorus (TP) and 
Total Nitrogen (TN) annual 
loading calculation and 
monthly water quality 
monitoring

Denham
Trout

Monthly water quality 
monitoring only



TP loads and concentrations

TP loading 
TP concentration



Lake Yale TP concentration and load



Lake Weir TP concentration and load



TP concentration in Lake Denham and Trout Lake



TP loading to the UORB lakes and their TMDL loading targets 

Green number indicates met TMDL loading target

Lake TMDL 2023
2019-2023

average
Apopka 15,900 11,090 13,691
Beauclair 3,200 1,650 4,264
Carlton 88 171 180
Dora 6,000 2,914 5,274
Eustis 9,200 6,985 10,310
Griffin 12,200 9,169 13,596
Harris 8,300 8,878 9,994
Weir 1,667 1,629 1,784
Yale 1,290 1,713 1,905

TP annual loading (kg/year)



TP concentrations in UORB lakes and their TMDL targets 



Annual TP loads from 
watersheds (not 

including input from 
upstream lakes



Top two TP loading sources to UORB lakes in the recent 10 years

Lake Source Percent (%) Source Percent (%)
Apopka Atomspheric 43 Stormwater Runoff 24
Harris Atomspheric 34 Stormwater Runoff 31
Weir Atomspheric 62 Stormwater Runoff 18
Carlton Stormwater Runoff 56 Atomspheric 29
Yale Stormwater Runoff 48 Atomspheric 38
Beauclair Upstream 75 Stormwater Runoff 16
Dora Upstream 54 Stormwater Runoff 23
Eustis Upstream 45 Stormwater Runoff 26
Griffin Upstream 39 Atomspheric 27

Highest loading source 2nd highest loading source



St. Johns River Water Management District

Annual TP input to Harris Chain of Lakes and output at Moss Bluff Lock and Dam from 
1991 to 2023 



St. Johns River Water Management District

Summary

• Average TP loading in the recent 5 years (2019–2023) to most of the lakes in the basin exceed 
their TMDL loading targets, except Lake Apopka and Lake Dora.

• Average TP concentrations in the recent 5 years (2019–2023) exceeded their respective 
TP  TMDL concentration targets in all the lakes, except in Lake Griffin.

• TP loading to the Apopka, Beauclair, Dora, Eustis, Harris, and Griffin reduced from about 104 
mton/year in the 1990s to about 47 mton/year in the recent 10 years, which is about 55% of 
reduction to the lakes.

• About 89% of the P loading to the Harris Chain of Lakes retained in the lakes, 11% of the TP 
loading to the lakes was exported over the Moss Bluff Dam to downstream.

• Average output at Moss Bluff was about 15 mton/year in 1990s, and it was about 6.2 mton/year in 
recent 5 years, which is about 59% reduction to the Ocklawaha River.

• The District is planning to update land use data next year.



Thank You! 

Questions?



UPCOMING BMAP UPDATE
COMPONENTS

• Establish entity milestones.
• Wastewater effluent limits based on size of facility and effluent 

disposal method utilized.
• OSTDS requirements for new systems on lots one acre or 

less.
• Inclusion of a hot spot analysis.
• Evaluation of the monitoring network.
• Inclusion of regional projects.
• Addition of future growth estimates.
• Inclusion of the Clean Waterways Act requirements.



2007: Initial 
Adoption

2014: 
Phase 2

2019: 
Amendment 

Adoption

2022: 
Milestone 

50%

2025: 
BMAP 
Update

2027: End 
of 2007 
BMAP

~2028: New 
Model 

Completed

2030: 
Proposed 
Milestone 

100%

BMAP TIMELINE AND MILESTONES

Coming Up



Purpose:
• To find more specific areas to focus restoration activities.

• To highlight areas where projects might have stronger results.

• To highlight areas where more investigation is needed.

Analysis is NOT to determine BMAP or TMDL compliance.

HOT SPOT ANALYSIS DEVELOPMENT
OVERVIEW



These four statistics calculated for the BMAP overall and used to compare 
against each station average:

• TN or TP concentration average.

• TN or TP 90th percentile.

• TN or TP Standard Deviation (SD).

• TN or TP Percent Frequency of Samples over Threshold.

HOT SPOT ANALYSIS DEVELOPMENT
COMPONENTS OF THE HOT SPOT INDEX

BMAP Threshold:
• Upper Ocklawaha:

o TN – 0.78 mg/L.

o TP – 0.02 mg/L.



HOT SPOT ANALYSIS DEVELOPMENT
INDEX RANKING APPROACH

Rank 0: Station average 
below BMAP threshold.

Rank 1: Station average 
above threshold but below 
BMAP average.

Rank 2: Station average 2x 
above BMAP average.

Rank 0: Station average 
below BMAP threshold.

Rank 1: Station average 
above threshold but below 
90th percentile.

Rank 2: Station average 
above 90th percentile.

Rank 0: Station average 
below BMAP average + 
0.5 SD.

Rank 1: Station average 
at or above average + 0.5 
SD but less than BMAP 
average + 1 SD.

Rank 2: Station average 
at or above BMAP 
average + 1 SD.

Rank 0: Station percent 
exceedance below 5% of 
samples.

Rank 1: Station 
exceedances between 5% 
and 49% of samples.

Rank 2: Station 
exceedances over 50% of 
samples.

Compare to BMAP 
Threshold and 90th 
percentile for the 

whole BMAP.

Compare to 
overall BMAP SD.

Compare to 
BMAP Threshold.

Frequency 
RankSD RankPercentiles 

Rank

Compare to BMAP 
Threshold and overall 

BMAP average.

Station 
Concentration 
Average Rank



HOT SPOT ANALYSIS DEVELOPMENT
FINAL OVERALL RANK

Average Rank
+

Percentile Rank
+

SD Rank
+

Frequency Rank

= Total Index Rank

Rank 0 = Least Concern
Rank 8 = High Concern



HOT SPOT ANALYSIS RESULTS DRAFT
UPPER OCKLAWAHA



AGRICULTURAL COOPERATIVE ELEMENT (ACE)

• Cooperative Agricultural Regional Water Quality Improvement elements will 
establish a collaborative framework for identifying, prioritizing and 
implementing regional projects that address nutrient loading from agricultural 
operations in Florida's waterways. 

• These elements establish a structured framework efforts among key 
stakeholders, including:
o DEP.
o DACS.
o WMDs.
o Agricultural producers.
o Local communities.



AGRICULTURAL COOPERATIVE ELEMENT (ACE)

• Engaging producers in the decision-making process is key to this element 
and ensures that projects are practical, feasible and tailored to the needs 
and realities of agricultural operations.

• Partner agencies work in annual cycles to provide technical support, 
regulatory guidance and funding opportunities, enhancing the 
implementation and success of regional water quality improvement 
initiatives.



• Domestic Wastewater Projections:
• Use wastewater to estimate future growth projections.
• Start with population growth for each county from Bureau of Economic and 

Business Research:
o 2040 Medium Growth Projections.

• Proportion growth for each entity based on land area.
• Distinguish the future population expected to be served by sewer versus those 

with OSTDS based on the most recent Florida Water Management Inventory for 
each BMAP county.

• Use per person calculations to estimate future loads from wastewater treatment 
facility and OSTDS.

• Agriculture Projections:
• Exploring different tools to estimate future changes in agricultural acreage in 

the BMAPs to estimate changes in agricultural loading.

FUTURE GROWTH



ST. JOHNS RIVER MODEL UPDATE

• Public meeting was held on March 12, 2024.

• Meeting materials are available at the QR 
code below.



ST. JOHNS RIVER MODEL UPDATE
PROJECT SCHEDULE



• Periodic project updates will be sent via email.
• The project email list will be used for sending updates.
• To be added to the project email list, send your contact information:

o Admin@WildwoodConsulting.net. 
oOr visit the website (QR code below), go to the “Contact” tab and enter your contact 

information.

ST. JOHNS RIVER MODEL UPDATE
STAKEHOLDER COORDINATION

mailto:Admin@WildwoodConsulting.net


• Provide additional data for the EFDC Model by Aug. 1, 
2024.

• To share data, questions or concerns, please contact 
StJohnsRiverData@ghd.com.

• Data must:
o Meet the requirements of DEP’s Standard Operating Procedures 

(SOP). 
• When sharing data, please include: 

o Name.
o Organization/Company.
o Role.

*We will make every effort to include data which meet these standards. 
However, due to necessary consistency across districts and/or other 
concerns, not all provided data may be utilized.*

ST. JOHNS RIVER MODEL UPDATE
DATA SHARING: OPPORTUNITIES TO ENGAGE

Source: Plexel

mailto:StJohnsRiverData@ghd.com


Florida Land Cover Classification System (FLUCCS) 2014.Land Cover

NCDC, NEXRAD, Rain Gages and other local data from SJRWMD.Meteorological

SJRWMD Geospatial Open Data.Boundaries (Planning 
Units, Subbasins, etc.)

Impaired Waters Rule (IWR) Database, Run 63.Water Quality Ambient 
Data

USGS, DEP and SJRWMD.Flow Data

NCDC: National Climatic Data Center
NEXRAD: Next Generation Weather Radar
USGS: U.S. Geological Survey

ST. JOHNS RIVER MODEL UPDATE
DATA INVENTORY



Feb.
2024

Feb. - 
Dec. 2024

Stakeholder 
meetings/draft 
document.

Aug.1,
2024

Draft wastewater and 
OSTDS plans due from 
stakeholders.

Final wastewater and 
OSTDS plans due from 
stakeholders.

Dec.
2024Final draft BMAP 

documents.

July 1, 
2025

Statutory deadline 
for updated 
nutrient BMAPs.

UPCOMING SCHEDULE

June –
July 
2024

Individual meetings 
on allocations and 
milestones with 
stakeholders.



RESOURCES
BMAP WEBSITE AND STORYMAP



RESOURCES
FUNDING OPPORTUNITIES



SUBSCRIBER PAGE
HOW TO CONTACT US

BMAPProgram@FloridaDEP.gov



THANK YOU
Jessica Fetgatter

Division of Environmental Assessment and Restoration
Florida Department of Environmental Protection

Contact Information:
850-245-8107

Jessica.Fetgatter@FloridaDEP.gov
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