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● Tampa Bay Estuary Program Background
● Seagrass Restoration Goals & Status
● Tampa Bay Nitrogen Management Consortium Initiation
● History of Reasonable Assurance Development 
● Recent Challenges & Adaptive Management Response
● Recipe for the Tampa Bay Process



Tampa Bay Estuary Program

● Mission: Develop & foster partnerships to 
implement a science-based, management & 
restoration plan for the Tampa Bay estuary  

● Comprehensive Conservation & Management 
Plan (v. 3 in 2017)

https://ccmp.tbep.org/


Shared Vision: Restore Seagrass to Promote Overall Ecological Recovery
● 1950 Benchmark period (Complete aerial photos available)
● Protect & Restore Tampa Bay Seagrass to 95% of 1950s Levels (38,000 acres)
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Target Root 
Causes

K.I.S.S. Approach



K.I.S.S.: Empirical Modeling Approach Pursued

● Step 1: 
○ Relate external TN loads to chlorophyll-a 

concentrations in the major bay segments

● Step 2:
○ Relate chlorophyll-a (w/ other light 

attenuating factors) to specific light at depth 
targets for each bay segment

(20.5 % Io)
Janicki & Wade 1996: Estimating Critical N Loads for the Tampa Bay Estuary:  An 
Empirically Based Approach to Setting Management Targets. TBEP Tech Pub. 06-96.  

https://drive.google.com/file/d/1kZkvuprvsMyN9nPS5PHYvXHyo1KQxKTr/view?usp=drivesdk


1998: Partnership for Progress Develops Collaborative N 
Load Reduction Commitments

Preclude 85 tons TN / 5 years 
from entering Tampa Bay



Public Partners:
• Hillsborough County
• Manatee County
• Pinellas County
• Pasco County
• Polk County
• Sarasota County
• City of Tampa
• City of St. Petersburg
• City of Clearwater
• City of Palmetto
• City of Bradenton
• City of Largo
• City of Lakeland
• City of Oldsmar
• City of Gulfport
• City of Mulberry
• City of Plant City
• City of Safety Harbor
• SWFWMD
• US EPA
• FDEP
• FDACS
• FDOH
• FDOT
• MacDill AFB
• TBRPC
• Tampa Bay Water
• Tampa Port Authority
• EPC of Hillsborough 

County
• AEDC of Hills. County

Private Partners:
• Busch Entertainment
• Lowry Park Zoo

• Mosaic Co.
• CSX Transportation
• Florida Power & 

Light
• Tampa Electric Co.
• Kinder Morgan Bulk 

T., Inc.
• Duke Energy
• Tropicana Products, 

Inc.
• Kerry I&F
• Trademark Nitrogen
• Yara N.A.
• Alafia Preserve, LLC
• Eagle Ridge, LLC
• LDC Donaldson Knoll 

Investments, LLC

Nitrogen Management Consortium

●Formed between 1996-1998, now includes 45+ 
public/private partners

●Members include TBEP government and regulatory 
agency participants, local phosphate companies, 
agricultural interests, electric utilities and port facilities

●Mid-1990s, collectively accepted responsibility for 
meeting nitrogen load reduction goals

●Consortium members may choose to implement any 
combination of projects to maintain loads to Tampa Bay 
at 1992-1994 levels

https://tbep.org/our-work/boards-committees/nitrogen-management-consortium/


Background & Timeline of Activities

2002

TBNMC 
develops 1st, 

2002  
Reasonable 
Assurance 

Plan for 
Tampa Bay; 

Chl-a 
regulatory 
thresholds 
formalized

2007-2010

2007 RA 
Update & 2009 
RA Addendum; 

Responds to 
regulatory need 

to develop 
allocations for 
federal TMDL; 

2010 FDEP 
WQBEL & FO

2012

2012 RA 
Update

Submitted; 
Interim 

allocations 
continued to 

be refined

1995-1999

TBNMC 
formed to 

help achieve 
TN loading 

targets 

2017

2017 RA 
Update

Submitted; 
FDEP: All 
segments 
attaining 

designated use 
related to TN

1998-2001

Tampa Bay 
federal TMDL
established; 
State later 

adopts 
alternatives, 

e.g,  
Reasonable 
Assurance 

determination 
in lieu of a 

TMDL

2022
2017, 2018, 2019, 2020, 

2021

2022 RA 
Update in 

process (due 
12/31/2022); 

Annual 
assessments 

continue 
(Year 5 of 5)

1991

TBEP 
established; 

Seagrass 
recovery 

goals begin 
to be 

developed

https://tbep.org/reasonable-assurance-plans-updates-2002/
https://tbep.org/reasonable-assurance-plans-updates-2007/
https://drive.google.com/file/d/10IjJAfcGFf007a5VdPXAUtUi4dx-cmsA/view
https://drive.google.com/file/d/1O404XLNmDD9UMriW4-6z1XKYUIxo9-ov/view?usp=sharing
https://tbep.org/reasonable-assurance-plans-updates-2012/
https://tbep.org/reasonable-assurance-plans-updates-2017/
https://drive.google.com/file/d/12xMbQSS6bSqhkzE2odNkOg94iNwRgE-N/view
https://ofmpub.epa.gov/waters10/attains_impaired_waters.show_tmdl_document?p_tmdl_doc_blobs_id=69559
https://floridadep.gov/dear/alternative-restoration-plans
https://tbep.org/
https://tbep.org/our-work/boards-committees/nitrogen-management-consortium/
https://drive.google.com/file/d/10IjJAfcGFf007a5VdPXAUtUi4dx-cmsA/view
https://drive.google.com/file/d/16fOcP2siRZoSmySgDYsYvmjZ6nL9QQOm/view?usp=sharing


TN Loads Capped & Reductions Routinely Documented 
• All TN Loads Apportioned to Sources
• Future loads will require offsets/transfers

• http://apdb.tbep.org
• Load reductions reported every 5-yrs

http://apdb.tbep.org/


Partner-Driven TN Load 
Reduction Reporting

• Partners can enter either NPS or PS load 
reductions

• Default calculations and BMP 
efficiencies used based on land use, 
subbasin, and treatment method

• User-defined efficiencies & reductions 
can also be entered

• TBEP collates & reports by bay segment

• 1992-2017: 470+ Projects, 530 Tons 
TN/yr prevented from entering Bay

• >$2.5 Billion Invested
• 2017-2021: Another 138 Tons TN/yr

Guidelines for Calculating Nitrogen Load Reduction 
Credits. 1997. Prepared by Coastal Environmental (H.W. 
Zarbock and A.J. Janicki). TBEP Tech. Pub #02-97.

https://drive.google.com/file/d/1R3r2qJLSuLNOkIf47IITi87jQ3UriKL0/view?usp=drivesdk


Consistent Cooperation, Collaboration & Reporting

● TBNMC have submitted Reasonable Assurance 
documentation to FDEP in 2002, 2007, 2009, 2012, 2017 & 
2022(In progress)

● FDEP Approved 2017 RA Update on Nov. 15, 2017 

https://tbep.org/our-work/boards-
committees/nitrogen-management-

consortium/

https://tbep.org/our-work/boards-committees/nitrogen-management-consortium/
https://tbep.org/our-work/boards-committees/nitrogen-management-consortium/


If WQ is Poor, Additional Regulatory Steps 
Required (2009 – Present)

● Section VIII in the 2009 RA Addendum

● Annually assess chlorophyll-a relative to NNC 
over the 5-yr RA period

● Additional reporting triggered when chl-a > 
thresholds for 2 straight years

● Bay segment / Entity TN loads assembled and 
further assessed

● Possible outcomes: Recommend adjustment 
of bay segment TN TMDL and/or individual 
entity source load allocations

https://drive.google.com/file/d/10IjJAfcGFf007a5VdPXAUtUi4dx-cmsA/view


Old Tampa Bay: Additional RA Assessment Steps 

*Provisional loading data; **April-May data not collected & analyzed

Bay Segment Reasonable Assurance Assessment Steps

DATA USED TO ASSESS ANNUAL REASONABLE 
ASSURANCE

OUTCOME
Year 1 
(2017)

Year 2 
(2018)

Year 3 
(2019)

Year 4 
(2020)

Year 5 
(2021)

NMC Action 1: Determine if observed chlorophyll-a
exceeds FDEP threshold, 9.3 𝜇𝜇g/L

9.5 
𝜇𝜇g/L 
(Yes)

9.2 
𝜇𝜇g/L 
(No)

9.8 
𝜇𝜇g/L 
(Yes)

9.5** 
𝜇𝜇g/L 

(Yes**)

9.4* 
𝜇𝜇g/L 
(Yes)

2021 exceeds chl-a threshold.

NMC Action 2: Determine if any observed chlorophyll-a
exceedances occurred for 2 consecutive years, review / 
report on any anomalous events and data.

No No No Yes** Yes 3rd concurrent annual exceedance.

NMC Action 3: Determine if observed hydrologically-
normalized total load exceeds federally-recognized 
TMDL of 486 tons/year

No*
(332)

No*
(346)

No*
(369)

No*
(355)

?
(Pending)

Prep. for NMC Action 3:
Assemble 2021 loading info; Further 
scrutinize data; Assess re-evaluation of 
bay segment assimilative capacity

NMC Actions 4-5: Determine if any entity/source/facility specific exceedances of 5-yr average allocation occurred 
during implementation period

YES

No?



2020 Seagrass Coverage Dips Below Recovery Goal  & 
1950s Benchmark Period Extent



Old Tampa Bay Segment: Requires an Adaptive Management 
Approach

Shellfish
Restoration



The Recipe

● Target resources identified by both public 
and scientists as “worthwhile” indicators 
(seagrass)

● Long-term monitoring

● Science-based numeric goals & targets

● Multiple tools: Regulation; Public/private 
collaborative actions; Citizen actions

● Recognized “honest broker” to track, 
facilitate, assess and report on progress

● Ongoing assessment & adjustment when 
needed

● Linking to regional economic vitality

Key Elements in Tampa Bay’s Adaptive 
Management Approach & Prior Success



Thank you, any questions?

esherwood@tbep.org
Ed Sherwood

tbep.org

mailto:esherwood@tbep.org
https://www.facebook.com/TampaBayEstuaryProgram/
http://baysoundings.com/
https://www.instagram.com/tampabayestuaryprogram/
https://www.youtube.com/user/TheTBEP
https://github.com/tbep-tech
https://www.linkedin.com/company/tampa-bay-estuary-program
https://twitter.com/tbep1991
https://unsplash.com/@tbep
http://stateofthebay.tbep.org/


Extra Slides



Tampa Bay Coastal Nutrient Sources Have Been 
Reduced, Now Dominated by Stormwater 
Runoff



Generalized Reasonable Assurance (RA) Update Process for 2022 -
2026

Documentation Requirements:
○ 2022-2026 Annual assessment of water quality and attainment status of chl-a 

thresholds (TBEP)

○ 5-year TN, TP, TSS, BOD and hydrologic loading report (2022-2026) (NMC 
Consultant)

○ Assessment of allocation attainment over 2022-2026 RA Period (NMC Consultant)
○ Update Action Plan Projects Database through 2022+ (NMC participants, NMC 

Consultant and TBEP)
○ Finalization of any 2027-2031 allocation updates (NMC Consultant and TBEP)

21



Summary: Tracking our Progres

Reduce
Nitrogen 
Loads

Reduce
Chloro-
phyll

Sea-
grass

Recover

•Local-programs consistently 
monitor water quality since 
1970’s

•Bay-Segment Specific 
Annual Targets Developed

•Targets tied to Seagrass 
Restoration Goal

•Local-program 
consistently estimates 
seagrass coverage 
since 1980’s

•Restoration endpoint 
clearly defined

5-Yr Annual Assessment;
Tied to Observed Bay 

Conditions Annually-Assessed;
Localized Management Responses 

Implemented, if necessary

Bottom Line ~2-Yr Assessment;
Water-quality Targets Re-
Evaluated, if necessary

Increase
Water
Clarity

•Limits (voluntarily) and 
proactively developed by 
NMC local partners

•Regulatory agencies 
partners in the process

•Load allocation targets 
periodically re-assessed
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