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Clean Water Act 1972 

 As part of the Federal Clean Water Act 
1972, USEPA requested states develop: 
 Designated uses for waters of the state (lakes, 

reservoirs, rivers, streams, estuaries and 
wetlands), 

 Criteria that protect designated uses, 
 Corrective process that would be implemented if 

a designated use was not being met (i.e. if the 
waterbody was determine to be “impaired”) 



Designated Uses for  
Florida Waterbodies 
 Class I – Potable Water Supplies 
 Class II – Shellfish Propagation or Harvesting 
 Class III – Recreation, Propagation and Maintenance 

of a Healthy, Well-Balanced Population of Fish and 
Wildlife 

 Class III-Limited – Fish Consumption; Recreation or 
Limited Recreation; and/or Propagation and 
Maintenance of a Limited Population of Fish and 
Wildlife  

 Class IV – Agricultural Water Supplies 
 Class V – Navigation, Utility and Industrial Use 

 
F.A.C. Chapter 62-302 Surface Water Quality Standards 
http://www.dep.state.fl.us/legal/rules/shared/62-302.pdf 

 



Example Criteria for Dissolved 
Oxygen (recently updated) 

 Class I and Class III Freshwater 
 No more than ten percent of the daily average percent DO 

saturation values shall be below 67 percent in the Panhandle 
West bioregion, or 38 percent in the Peninsula and 
Everglades bioregions, or 34 percent in the Big Bend and 
Northeast bioregions.   
 

 Class II and Class III Marine Waters 
 The daily average percent DO saturation shall not be below 

42 percent in more than ten percent of the values.  
    AND  
 The weekly- and monthly average percent DO saturations 

shall not be below 51 and 56 percent, respectively.  



Monitoring 
 FDEP has Integrated Water Resource 

Monitoring Network (IWRM) 
 Tier 1 used for State wide Status and 

Trends assessment. 
 41,000 ambient WQ stations 

 14,454 miles of rivers and streams,  
 1,965 square miles of lakes, 
 5,473 square miles of estuaries, 
 6,487 square miles of coastal waters 

 Trend Monitoring Network,  
 76 surface water stations  
 48 ground water wells 

 Tier 2 used for TMDL development. 
 Tier 3 used for Site Specific 

Alternative Criteria (SSAC) or other 
criteria revisions (i.e. DO criteria). 

 



Biannual Reporting 

 Integrated Water Quality Assessment for 
Florida: 2012 

 Section 305(b) requires each state to report to the 
U.S. Environmental Protection Agency (EPA) on the 
condition of its surface waters. 

 Section 303(d) requires each state to report on its 
impaired waterbodies (those not meeting water 
quality standards).  



What if a water body does not meet 
protective criteria?  

 Section 303(d) of the Clean Water Act (CWA) requires 
states to submit lists of surface waters that do not 
meet applicable water quality standards ( potentially 
impaired waters). 

 Water body is then added to a planning list to further 
evaluate condition and verify if the water body is 
indeed impaired. 



Planning Rotation 
 Major watershed basins are divided into 5 groups 

and distributed among six DEP Districts. 
 Each Watershed group then goes through a 5 

year cycle 
 

 Phase 1: Preliminary Evaluation of water quality 
 Phase 2: Strategic Monitoring and Assessment to 

verify water quality impairments 
 Phase 3: Development and Adoption of TMDLs for 

waters verified as impaired 
 Phase 4: Development of Basin Management 

Action Plan (BMAP) to achieve the TMDL 
 Phase 5: Implementation of the BMAP and 

monitoring of results 



What if a waterbody is Verified 
Impaired?  

 Total Maximum Daily Load (TMDL) Process 
 Determine source of Impairment. 

 Determine threshold concentration or load of pollutant that will still 
maintain a water body’s designated use (systems assimilative 
capacity) or TMDL. 

 Determine the existing load and sources to for pollutant of concern. 

 Determine the difference between existing loads and the TMDL.. 

 Allocate load reduction required among watershed sources. 



Example TMDL 

 WBID(s) – Waterbody Identification number 
 TMDL – Total Maximum Daily Load (reported as annual load not daily)  
 TMDL baseline load = existing load to system 
 WLA – Wasteload Allocation (aggregate allowable load from point sources) 
 LA – Load Allocation (aggregate allowable load from nonpoint sources) 

Acceptable 
load 

 

Existing 
load 

 

Acceptable 
load from 

point sources 

Acceptable 
load from non 
point sources 

Required 
load 

reduction 
Water body 

Identification 



Guidelines for initial TMDL Load 
Allocation (point vs. nonpoint sources) 

 FDEP Formed Allocation Technical Advisory Committee 
(ATAC) 

 First step to achieve equity was to “level the playing field” in 
treatment effort between point and nonpoint sources. Point 
source are already required to provide, at a minimum, technology 
based treatment levels. 

 ATAC felt nonpoint sources should be expected to provide 
comparable minimum levels of treatment, before additional 
reductions were expected of point sources. 

 The ATAC subsequently decided that the comparable minimum 
treatment for nonpoint sources should be the Best 
Management Practice (BMPs) developed and adopted for that 
activity. 
 

 



TMDL Allocation Example 
Maximum load 

allowed 
(TMDL) 

Allocation 
process address 
this excess load 

Existing load 

Nonpoint 
sources 

Point sources 



Step 1 

 Calculate the amount of pollutant reductions that would be 
achieved if: 
 a) 45% of all agricultural and silviculture operations in 

the basin and in upstream watersheds implemented the 
appropriate BMPs 

 b) 45% of all urban areas met stormwater treatment 
requirements for new construction, and 

 c) 45% of the homes with septic tanks within the 100-
year floodplain were hooked up to a regional sewer 
system. 
 

 “all” does not include urban areas that are under 
Municipal Separate Storm Sewer Stormwater  

 



Step 1 Reductions 

40,000 pounds short 



Step 2 

 If step 1 was not sufficient to meet the TMDL, then calculate 
if 
 a) 90% of all agricultural and silviculture operations in the 

basin implemented the BMPs,  
 b) 90% of all urban areas met stormwater treatment 

requirements for new construction, and  
 c) 90% of the homes with septic tanks within the 100-year 

floodplain were hooked up to a regional sewer system. 
 
 



Step 2 Reduction 

30,000 pounds short 

 8,000 
10,000 

    2,000 
20,000 



 If the reductions for step 2 were not sufficient to meet 
the TMDL, the third recommended step is to allocate 
reductions to all sources as a percentage of there 
existing loads except those where loading is at 
background levels or those that have provided 
treatment beyond Best Available Technology (BAT) 
levels, in increments of 10% until the TMDL is met. 

Step 3 



Step 3 Reductions 

Step 2        20,000 lbs 
Step 3a (10% =15,000 lbs)     15,000 lbs 
Step 3b (10% = 15,000 lbs)  15,000 lbs 
               50,000 lbs 

Need a total of 30% reduction in step 3 to meet TMDL target 

Existing loads 10% of Existing loads 



Load reduction is initially 
allocated, now what? 

Load and wasteload 
allocations for Total 
Phosphorus in 
freshwater portion of 
Lower St. Johns River,  



Basin Management Action Plan 

 A Basin Management Action Plan (BMAP) is the 
primary tool to go about implementing the Total 
Maximum Daily Load (TMDL) 

 The process for BMAP development involves 
collaboration among local stakeholders and 
FDEP staff. 
 



1999 Florida Watershed 
Restoration Act (amended in 2005) 

 Provides for TMDL allocation to be initial, but allows  
option for more detailed allocation within the BMAP. 

 Identifies Agricultural nonpoint sources to be 
addressed through BMPs under DACS 

 Identifies Urban nonpoint sources of pollution to be 
addressed using BMPs under DEP 

 Provides guidance for pollution trading 



Range of Management Actions 
within BMAP for Nonpoint Sources 

 Stormwater Retrofits 
 Urban Structural Best Management 

Practices (BMPs) 
 Urban Nonstructural BMPs 
 Habitat Restoration 
 Ordinances and Land Development 

Regulations (LDRs) 
 Education and Outreach 
 Agricultural BMPs 



Stormwater Retrofits 

 Upgrade failing infrastructure 
 Damaged culverts 
 Eroded ditches 

 Upgrade infrastructure to newer 
technologies, (e.g. overflow weir structure 
design with skimmers). 

 Add infrastructure to areas that were built 
prior to State of Florida’s stormwater rules. 
(urban “infill” development must upgrade to 
existing stormwater rules). 
 



Urban Structural Best 
Management Practices (BMPs) 

 Hydrodynamic separators (sediment traps) 
 Erosion and sediment control requirements for 

construction sites.  
 Treatment train/LID practices 

 Pervious pavement, vegetated swales, 
bioretention areas, greenroof, enhanced 
stormwater basin design etc. 

 Increased stormwater treatment volume 



Urban Nonstructural BMPs 

 Source control focus 
 Fertilizer labeling (state level) local fertilizer 

ordinances. 
 Street sweeping and increased maintenance 

at structural BMPs 
 Pet waste management 
 Principals of the Florida-Friendly Landscape 

guidance.  
Site Planning and Design; Soils; Land Clearing Standards 
and Preservation of Native Vegetation; Appropriate Plant 
Selection, Location, and, Arrangement; Practical Use of 
Turf; Efficient Irrigation; Yard Waste Management, 
Composting and Use of Mulches; Fertilizer Management; 
Pesticide Management; Landscape Maintenance; 
Shoreline Considerations 
 



Habitat Restoration 

 Land acquisition 
 Hydrologic restoration of drained sites 

 Kissimmee River floodplain 
 Waterbody shoreline/bank stabilization 

 Shoreline restoration 
 In some instances armoring of shoreline 



Ordinances and Land Development 
Regulations (LDRs) 

 Incentives for Low Impact Design (LID) 
 Waterbody buffers/set backs 
 Open space requirements 
 Adoption of FFL principals 



Education and Outreach 
 
 Florida Friendly Landscaping – 

UF/IFAS extension 
 Green Industries BMP training and 

certification 
 NPDES Phase 2 Permit requirements 

 6 minimum control measures 
 2 specifically related to public education and 

outreach, stormdrain markers, media 
campaigns etc. 



Agricultural BMPs 

 



What’s in the manual? 

 



Agricultural BMPs 
Notice of Intent (NOI) 

 



Statewide Enrollment 6/30/2013 

 



Agricultural (and urban) 
regional treatment systems 

 If load reductions from on farm BMPs 
is not sufficient to meet allocated load 
reduction, regional treatment systems 
are often used to make up the 
difference. 



Regional treatment systems 

 If load reductions from non-point 
source BMPs is not sufficient to meet 
allocated load reduction, regional 
treatment systems are often used to 
make up the difference. 



 



Water quality credit trading rule 

Main Trading Scenarios 



BMAP also identifies a monitoring plan 
and how progress will be tracked  

 BMAP includes a 
monitoring plan to 
determine if reductions are 
being implemented. 

 Annual Reporting Forms 
 Annual Progress Reports 
 BMAPs are to be revisited 

after 5 years with changes 
made if necessary. 



BMAP also establishes 
stakeholders commitments 

 Stakeholders often provide letters of 
commitment or resolutions to FDEP as 
needed to show they are committed to 
implementing the projects and 
activities outline in the BMAP 

 Notices of Intent (NOI) are a 
commitment by agricultural producers  



What if BMAP commitments are not 
implemented? 
 In general, BMAPs are approved by Secretarial 

Order and may be enforced directly or through 
parallel legal authorities. 

 Urban point source 
 Renewal of NPDES Phase I (discharge permit) 

could be challenged. 
 Urban non-point source 

 MS4 NPDES Phase II (stormwater discharge 
permit) could be challenged. 

 Agricultural non-point source. 
 The agricultural producer has a legal burden to 

either enter a Notice-of-Intent or demonstrate no 
adverse impact through water quality monitoring.  
 



What if improvements in water quality 
or TMDL targets are not achieved? 
 This is somewhat uncharted territory. 
 Major questions exist regarding efficacy of certain load 

reduction practices mainly in non-point sources (both urban 
and agricultural BMPs). 

 Sources from legacy loads (watershed) and internal loads 
(waterbody) may need refinement. 

 Time delay or “lag time” between load reduction efforts and 
waterbody response are often uncertain and different for each 
waterbody.  

 FDEP will need to address areas of uncertainty and modify 
TMDL accordingly, BMAP stakeholders will need to address 
any changes in TMDL. 

 There will likely be legal challenges if impaired waterbody is 
not making at least some progress toward water quality 
targets – very important for maintain active BMAP stakeholder 
involvement.  



Success stories? 
 Significant project and region related 

improvements 
 Everglades Agricultural Area BMP 

implementation > 50% load reduction 
 Kissimmee River Restoration 
 LID, cluster design and other urban BMPs 

have shown significant potential to reduce 
loads. 

 Point source reduction almost guaranteed 
(although loads associated with reuse of 
treated wastewater is coming into question.)  

 Some BMAPs showing directionally correct 
load reductions. 

 Limited delisting of impaired watersheds. 
 Roberts Bay 

 



Summary 
 Water quality criteria are determined based on designated use and 

used to determine if a water body is impaired. 
 If a waterbody is verified impaired, TMDL is initial step in 

determining load reductions to address an impaired water. 
 BMAP is developed by stakeholders to more explicitly identify the 

load allocations and develop a plan to achieve targets. 
 Specific strategies and formal agreements are made between 

stakeholders and FDEP as part of BMAP. 
 There are project level successes, but significant challenges exist 

in watershed scale restoration of impaired waterbodies.  
Maintaining active stakeholder involvement in BMAP process will 
reduce the probability of legal challenges. 
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“Narrative” vs. “Numeric” Nutrient 
Standard 
 State previously used a “narrative” standard to guide 

management and protection of waters from nutrient pollution 
 

 Rule 2-302.530 FAC 
 “in no case shall nutrient concentrations of a body of 

water be altered so as to cause an imbalance in 
natural populations of flora or fauna” 
 

 Numeric criteria – theoretically provides a “bright line” that 
more effectively determines the point of designated use 
“impairment”. 
  

 
  



History of Numeric Nutrient 
Criteria in Florida 

 1998 – EPA initiates nation wide effort to establish more 
quantitative approach to nutrient standards. 

 2001 - FDEP begins development of NNC and in 2002 
enters into an agreement with EPA to establish NNC.  

 2008 - EPA sued by Earthjustice on behalf of several 
Florida environmental organizations – citing 
unacceptable delays and argued that EPA was obliged 
to propose criteria for Florida. 

 November,2010 - EPA Administrator signed Final 
“Water Quality Standards for the State of Florida’s 
Lakes and Flowing Waters.” (did not include S. Florida 
flowing waters) 

 



Florida’s Alternative Rule for 
Numeric Nutrient Criteria 
 November 10, 2011 - FDEP developed alternative rule for rivers, 

streams, lakes and to estuaries from Tampa Bay to Biscayne 
Bay, including the Florida Keys.  

 January and February, 2012 - Florida Legislature and Governor 
approve amendments to chapters 62-302 and 62-303, F.A.C. 
(numeric nutrient standards) . 

 November 30, 2012 - EPA approved FDEP’s alternative rule for 
most inland  and coastal water with exception of tidally 
influenced waters, a non-perennial stream, or an actively 
maintained conveyance, such as a canal or ditch. 

 June 28, 2013, EPA made a revised determination regarding 
Florida numeric nutrient standards that removed all fresh waters 
from the previous determination.  EPA also filed a Motion to 
modify the Consent Decree in Federal Court 

 
 



FDEP’s Alternative Rule: A Hierarchical 
Approach to Interpret Narrative Criteria 



How are Numeric Nutrient 
Criteria generally developed? 
 Two main approaches 

 Stressor-Response relationship  
 Set nutrient level slightly below the point at which 

ecological response is undesirable (i.e. designated use is 
impacted). 

 Reference condition 
 Use minimally impacted or known to be healthy 

benchmark sites and take some upper percentile of the 
nutrient distribution to establish nutrient threshold.   
 This approach makes the assumption that any 

increase in nutrient level will cause an undesirable 
impact. 

 Provides inherent protection of downstream systems. 



Stressor > Response Relationship 
(good fit) 

Acceptable 
Threshold 

30 ug/L 

ch
lo

ro
ph

yl
l-a

  c
on

ce
nt

ra
tio

n 

5 ug/L chl-a 

30 ug/L chl-a 

60 ug/L chl-a 

150 ug/L chl-a 



Determination of Numeric 
Nutrient Criteria for Lakes 

 

20 ug 

0.05 mg/L 0.16 mg/L 

Range of Uncertainty 

Typically < 20 ug chl-a 

Typically > 20 ug chl-a 



Lake Numeric Nutrient Criteria 

 

Criteria based on strong stressor response relationship between  
TN or TP  concentration and algae (chlorophyll-a) 



 

Biological response 
(Stream Condition 
Index) vs. Nutrients 
 
(poor/no fit) 



Distribution of Stream 
Benchmark Sites 

 



Stream Numeric Nutrient Criteria 

Based on reference stream approach 



Stream Numeric Nutrient Criteria 

 The NNC shall be interpreted as being 
achieved in a stream segment if: 
 Chlorophyll-a levels, algal mats or blooms, nuisance 

macropyte growth, and changes in algal species composition 
do not indicate an imbalance in flora or fauna; AND EITHER 

 The average score of at least two temporally independent 
Stream Condition Indices (SCI) performed at representative 
locations and times is 40 or higher with neither of the two 
most recent SCI scores less than 35, OR 

 The regional nutrient thresholds are not exceeded more than 
once in a three year period. 

 

 This approach provides a biological confirmation of 
nutrient impairment. 



Spring Numeric Nutrient Criteria 

 Nitrate-Nitrite Criterion 
 Not to exceed an annual geometric mean of 

0.35 mg/L more than once in any three 
consecutive calendar year period. 

Criterion based on stressor response relationships between  
Nitrate+nitrite-N  concentration and algal growth in mesocosm 

studies, in-situ biomass relationships and periphytometer studies. 



Estuarine Nutrient Criteria 
 

 A reference period approach, where data from a period within a 
waterbody or an individual segment of the waterbody shown to be 
healthy were used to develop criteria;  

 A reference site approach, where a data from a nearby and 
functionally similar healthy estuarine area were used to develop 
criteria for a segment with data limitations;  

 A combination of the reference site and reference period 
approach, where data from an adjacent system was selected during 
periods that achieved environmental targets (e.g., depth-to-seagrass 
endpoints), were used to develop criteria for a nearby segment; or  

 A modeling approach, where mechanistic models determined criteria 
values associated with healthy conditions (model targets were 
sometimes based on reference periods).  
 



Estuarine Criteria 

 

 
 The concentration-based estuary interpretations are open water, area-wide averages.  



Coastal Waters Criteria 
 Criteria for chlorophyll-a in open ocean coastal waters, derived from 

satellite remote sensing techniques, are provided in the table below. In 
each coastal segment specified in the Map of Florida Coastal Segments, 
dated May 13, 2013, which is incorporated by reference herein, the 
Annual Geometric Mean remotely sensed chlorophyll a value, calculated 
excluding Karenia brevis blooms (>50,000 cells/L), shall not be exceeded 
more than once in a three year period  



Site Specific Alternative 
Criteria (SSAC) 

 Site Specific Alternative Criteria are a means by 
which a confirmed outlier within a population can 
have an alternative nutrient criteria established. 

 Addresses naturally eutrophic systems, upper 10th 

percentile, etc. 
 SSACs can be implemented at different scales, does 

not have to be an individual water body. 
 Can be more or less restrictive than existing Numeric 

Nutrient Criteria. 
 Guidelines to develop SSAC have been established. 



SSAC Process 
 Final Rule allows any entity to submit a request 

for site-specific alternative criteria (SSAC) with 
supporting rationale based on: 
 Replicating approaches used in the rule with new 

data or applying to a smaller subset of waters, or 
 Conducting biological, chemical, and physical 

assessments, or 
 Using another scientifically defensible approach 

protective of the designated use 
 



Summary 
 Numeric Nutrient Criteria have now been established 

for, and by, the State of Florida and are a 
hierarchical quantitative interpretation of the existing 
narrative nutrient criteria. 

 Depending on the type of waterbody, different 
scientifically based numeric values were established. 

 Site Specific Alternative Criteria (SSAC) are used to 
deal with waterbodies that naturally have higher or 
lower nutrient concentrations so that the general 
nutrient criteria are not over or under protective. 



FDEP Nutrient Enrichment 
Conceptual Model 

 


	�A primer on managing water quality in the State of Florida and  an update on numeric nutrient criteria 	
	Clean Water Act 1972
	Designated Uses for �Florida Waterbodies
	Example Criteria for Dissolved Oxygen (recently updated)
	Monitoring
	Biannual Reporting
	What if a water body does not meet protective criteria? 
	Planning Rotation
	What if a waterbody is Verified Impaired? 
	Example TMDL
	Guidelines for initial TMDL Load Allocation (point vs. nonpoint sources)
	TMDL Allocation Example
	Step 1
	Step 1 Reductions
	Step 2
	Step 2 Reduction
	Step 3
	Slide Number 18
	Load reduction is initially allocated, now what?
	Basin Management Action Plan
	1999 Florida Watershed Restoration Act (amended in 2005)
	Range of Management Actions within BMAP for Nonpoint Sources
	Stormwater Retrofits
	Urban Structural Best Management Practices (BMPs)
	Urban Nonstructural BMPs
	Habitat Restoration
	Ordinances and Land Development Regulations (LDRs)
	Education and Outreach�
	Agricultural BMPs
	What’s in the manual?
	Agricultural BMPs�Notice of Intent (NOI)
	Statewide Enrollment 6/30/2013
	Agricultural (and urban) regional treatment systems
	Regional treatment systems
	Slide Number 35
	Water quality credit trading rule
	BMAP also identifies a monitoring plan and how progress will be tracked 
	BMAP also establishes stakeholders commitments
	What if BMAP commitments are not implemented?
	What if improvements in water quality or TMDL targets are not achieved?
	Success stories?
	Summary
	Florida’s �Numeric Nutrient Criteria 
	�“Narrative” vs. “Numeric” Nutrient Standard
	History of Numeric Nutrient Criteria in Florida
	Florida’s Alternative Rule for Numeric Nutrient Criteria
	FDEP’s Alternative Rule: A Hierarchical Approach to Interpret Narrative Criteria
	How are Numeric Nutrient Criteria generally developed?
	Stressor > Response Relationship�(good fit)
	Determination of Numeric Nutrient Criteria for Lakes
	Lake Numeric Nutrient Criteria
	Slide Number 52
	Distribution of Stream Benchmark Sites
	Stream Numeric Nutrient Criteria
	Stream Numeric Nutrient Criteria
	Spring Numeric Nutrient Criteria
	Estuarine Nutrient Criteria
	Estuarine Criteria
	Coastal Waters Criteria
	Site Specific Alternative Criteria (SSAC)
	SSAC Process
	Summary
	FDEP Nutrient Enrichment Conceptual Model

