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WHEN AND WHY HIGHER LEVELS OF 

STORMWATER TREATMENT ARE REQUIRED

AND HOW TO ACHIEVE THEM



FLORIDAôS  STORMWATER  RULES

1979 Chapter 17- 4.248, F.A.C.

1982 Chapter 17- 25, F.A.C.

1994 Chapter 62- 25, F.A.C.

2013 Chapter 62-330, F.A.C

Water management district Handbooks and Rules

TECHNOLOGY BASED

ÅPerformance Standard 

ÅBMP Design Criteria

ÅPresumption of compliance



PERFORMANCE STANDARD FOR NEW 
STORMWATER DISCHARGES (62-40.432, FAC)

Stormwater quality ïOriginal Rule

Å80% average annual load reduction

Å95% average annual load reduction

ñOf Total Suspended Solidsò

Stormwater quality ï1990 

Å80% average annual load reduction

Å95% average annual load reduction

ñOf pollutants that cause or contributeò

BUT RULES WERE NEVER UPDATED



DESIGN CRITERIA

PRESUMPTION 

REBUTTED!



UNIFIED STORMWATER RULE CONCEPTS

ÅIncrease nutrient load removal
ÅClear language on impaired waters requirements
ÅBMP treatment train load reduction credits
ÅCredits for nonstructural and LID BMPs
VPreserving vegetation, minimize clearing
VGreen roof/cistern systems
VPervious concrete
VFlorida Friendly Landscaping
VDisconnect impervious areas
ÅRedevelopment section
ÅCompensating treatment (WQ Banking)
ÅRetrofit section



WHEN ARE HIGHER LEVELS OF 

STORMWATER TREATMENT REQUIRED?

Discharges to OFWs 

ÅMust meet ñantidegradationò standard

ÅPresumptive = 95% load reduction

Discharges to Impaired Waters

ÅMust meet ñnet improvementò standard

ÅMust demonstrate load reduction achieved



IMPAIRED WATERS IN FLORIDA

ü2,776 spreadsheet lines of water bodies in cumulative FDEP 303(d) list! 

üMost common impairments are nutrients, DO and fecal coliforms



IMPAIRED WATERS IN FLORIDA



HOW DETERMINE IF WATER BODY IS AN OFW, IS 

IMPAIRED, OR HAS AN ADOPTED TMDL?

ÅUse DEPôs Map Direct to determine if water body or WBID is an OFW or itôs 
impairment and TMDL status
ÅUse DEPôs Map Direct to see if project site is within the 12 unit HUC 
(subwatershed) of an impaired water body

NOTE: DEP HAS REVISED MAP DIRECT.  HOW TO IS FOR REVISED SYSTEM
ÅUse DEPôs TMDL Tracker system to see if  a TMDL is adopted, or check 62-
304, F.A.C.
ÅUse EPAôs Ask Waters system



DEP MAP DIRECT SYSTEM
HTTP://CA.DEP.STATE.FL.US/MAPDIRECT

Click 

This 

Map



SELECT BASEMAP AND DATA LAYERS

1.  Select Basemap from options at 

arrow in left bottom of map

2.  Open Data Layers by clicking on

arrow at upper left of map, and 

then on + More Data



MAP DIRECT - SELECT DATA LAYERS

1.  From NHD Data Layer

Select  HUC 12 sub-watershed

2.  From Watershed Assessment

a. Select Verified Impaired WBIDs

b. Select Florida TMDLs

c.  Select WBIDs



MAP DIRECT ïENTER ADDRESS, WQ RESULTS

1. Be sure desired data 

layers are turned ñonò

2. Enter address into 

search box in upper right 

hand corner

3. Results for each data 

layer will be shown 



EPA  ASK  WATERS WEB SITE

http://iaspub.epa.gov/apex/waters/f?p=ASKWATERS: MAIN_MENU

Use the Expert 

Query Tool



DEP TMDL TRACKER WEB SITE

http://www.dep.state.fl.us/water/watersheds/assessment

/tmdl-tracker.htm

Also can check

Chapter 62-304, FAC



WHY ARE HIGHER LEVELS OF STORMWATER 

TREATMENT REQUIRED?

Section 402(p) of Federal Clean Water Act

ÅEstablishes NPDES stormwater permits

ÅConstruction permit requires treatment to meet 
WQS

ÅMS4 permit requires local governments to reduce 
pollutant loadings

ÅMS4 permit requires reducing pollutant loads to 
achieve TMDLs

ÅMS4 permit requires load tracking/reporting



WHY ARE HIGHER LEVELS OF STORMWATER 

TREATMENT REQUIRED?

SECTION 373.414(1)(b)3., Florida Statutes

3. If the applicant is unable to meet water quality 

standards because existing ambient water quality does not 

meet standards, the governing board or the department 

shall consider mitigation measures proposed by or 

acceptable to the applicant that cause net improvement of 

the water quality in the receiving body of water for those 

parameters which do not meet standards.



WHAT IS ñNET IMPROVEMENTò?

Verified impaired water body

ÅDEP/WMDs require one pound less loading of the 

pollutant(s) causing impairment after development 

ÅRecommend at least 10% reduction in post-

development loading to meet statutory intent.

Impaired water body with adopted TMDL

ÅPOST-DEVELOPMENT LOAD < PRE-DEVELOPMENT 

LOAD ïWLA % REDUCTION



NET IMPROVEMENT = VERY HIGH LEVEL OF 

STORMWATER TREATMENT

ÅTypical wet ponds get 35% TN, 55% TP removal

ÅNet Improvement can require as much as 90% removal   
to meet TMDL (26% WLA)

ÅNeed to use combination of structural and 
nonstructural pollution prevention BMPs including 
Low Impact Development BMPs

BEST MANAGEMENT

PRACTICES



POLLUTANT LOAD = (CONCENTRATION) * (VOLUME)

Stormwater volume factors:

ÅRainfall variables include when, 

where, how long, how intense, 

time between storms

ÅNatural stormwater variables 

include soils, geology, SHWT, 

topography, vegetation

ÅHuman stormwater variables 

include land use, site design, 

soil compaction, percent 

imperviousness, % DCIA



STORMWATER EVENT MEAN CONCENTRATIONS

Florida EMC data

base ïJune 2013 

AWT wastewater

TN = 3mg/l

TP = 1 mg/l 



HOW DO WE REDUCE 

STORMWATER LOADING?

ÅReduce stormwater pollutant concentrations

ÅReduce stormwater volume

ÅBetter site design ïintegrate stormwater into site

ÅMinimize imperviousness, especially DCIA

ÅReduce pollutants using source controls including   
public education

ÅBMP Treatment Train with nonstructural and structural 
stormwater BMPs



WHAT IS LOW IMPACT DEVELOPMENT?

ÅComprehensive watershed approach

ÅHydrology is integrating framework

ÅMaintain predevelopment volume and hydrology

ÅCombine nonstructural pollution prevention BMPs with   
structural BMPs

ÅControl stormwater at the source 

ÅCreate multifunctional landscape and infrastructure

Pollution and Hydrologic Prevention



WHAT LOW IMPACT DEVELOPMENT IS NOT

LID  is NOT a silver bullet solution to all stormwater

problems

ÅAdditional nonstructural and structural tools in the 

BMP tool box

ÅInfiltration BMPs donôt work throughout Florida

LID is NOT a new idea

ÅñDesigning with Natureò1969 book 

by Ian McHarg

ÅFL SW program always has promoted

retention BMPs



WHY LID?  

ADDED BMPS IN YOUR TOOL BOX

ÅPromote development and redevelopment through 

greater flexibility

ÅBuild local economy and promote òurban regenerationó

ÅGet higher levels of stormwater treatment

ÅKeep loads out of MS4

ÅProtect local taxpayers and water bodies

City of Palmetto

Urban regeneration project



LOW IMPACT DEVELOPMENT PRINCIPLES TO 

REDUCE STORMWATER VOLUME/LOADS

ÅConsider stormwater as a resource

ÅProtect/avoid sensitive areas

ÅMinimize disturbed areas / soil compaction

ÅMinimize loss of vegetation and trees

ÅPlant more trees ïintercept rainfall

ÅMaximize infiltration/stormwater harvesting

ÅMinimize imperviousness, especially DCIA

ÅIntegrate stormwater BMPs into landscaping

ÅCluster development

ÅUse innovative planning tools (TDR)



SOURCE CONTROLS FOR 

POLLUTION PREVENTION

ÅMinimize clearing, removal of trees, vegetation

ÅInclude urban reforestation

ÅMinimize imperviousness, esp. DCIA

ÅMinimize soil compaction

ÅNarrow streets, pervious parking, recessed tree islands

ÅGreenroof/cistern systems for large roofs

ÅRoof runoff to cisterns, pervious areas

ÅMinimize pollutants

ÅFlorida-friendly landscaping design

ÅFlorida-friendly fertilizers

ÅProper use of reclaimed water

ÅPet waste pick up and disposal



LAND CLEARING, VEGETATION REMOVAL AND 

SOIL COMPACTION

80% compaction on first 

pass of equipment



SOIL COMPACTION AND INFILTRATION RATES

SOIL TYPE INFILTRATION RATE (in/hr)

Pitt et. al.             Gregory

Sandy soils 13.0 14.8 ï25

Compacted sandy soils 1.4 0.3 - 6.9

Clay soils 9.8 NA

Compacted  or wet clay soils 0.2 NA

Source:  Pitt, Chen, and Clark, 2001; Gregory et. Al, 2006



PLANTING TREES IN URBAN AREAS 

INTERCEPTS AND EVAPORATES RAIN AND 

REDUCES STORMWATER VOLUME AND LOADS

THE STORMWATER BENEFITS 

OF TREES

Interceptor Tree BMP

Up to 15% reduction in

stormwater volume

NEED MORE DATA

AND SITES!



TREES ARE STORMWATER BMPS!

American Forests  (www.americanforests.org)



I-TREE TOOLS

HTTP://WWW.ITRE
ETOOLS.ORG/



USING LOW IMPACT DEVELOPMENT

TO REDUCE IMPERVIOUSNESS

ÅTailor and decrease road width

ÅMinimize road length

ÅUse pervious pavements for parking

ÅReduce required parking spaces 

ÅReduce parking space size

ÅUse one way angled parking

ÅMinimize paved driveways/size

ÅSide walks on one side only



THE INFLUENCE OF DCIA

ON STORMWATER VOLUME

Agriculture land use (pasture)  - No DCIA, CN for D soils = 89                    C = .249

SF residential land use      

¼ acre lots - DCIA = 40%, CN for lawns, D soils = 84   C =.431



REDUCING PARKING LOT

IMPERVIOUSNESS AND DCIA



RECESSED ROAD MEDIANS AS BMPs



DISCONNECTING DIRECTLY CONNECTED 

IMPERVIOUS AREAS (DCIA)



LID BMP = POROUS PAVEMENTS

ÅPervious Concrete

ÅFlexi-paveTM

ÅPermeable Concrete 

Pavements

ÅPervious Asphalt

ÅOthers



PERVIOUS PAVEMENT

Good design is important, but --- You have to locate it 

properly, build it right and you have to maintain it.

In-situ Infiltrometer monitor



PERMEABLE PAVEMENT DESIGN REQUIREMENTS

ÅIs the site appropriate?

ÅSHWT at least 2ôbelow bottom

ÅTreatment volume using retention curves

ÅDesign per specs/perc rate ïmin 2ò/hr

ÅCompaction ïmax 92-95% to min of 24 inches

ÅMaster certified contractor

ÅQuarterly to annual vacuum sweeping

ÅERIK testing and recertification

ÅSignage to keep muddy vehicles off



EMBEDDED RING INFILTROMETER KIT (ERIK)

A single ring ERIK 

infiltrometer is acceptable 

provided that is embedded 

into the subsoil as shown in 

Figure 42.

For more information on this in-situ infiltration 

monitor (ERIK), refer to the UCF  research paper 

entitled ñConstruction and Maintenance 

Assessment of Pervious Concrete Pavements -

Final Draftò, dated January, 2007, available at: 

http://stormwater.ucf.edu/research_publications.

asp



PLACEMENT, STRIKING, PIZZA CUTTER AND  

7 DAY CURING



WHAT IS A GREEN ROOF?

ÅVegetated roof cover

ÅActive (Intensive): Deep media, 

intended for public access

ÅPassive (Extensive): Shallow 

media, intended for maintenance 

access only, designed for 

aesthetics



FLORIDA PILOT GREEN ROOFS

South Florida ð
2003 ðBonita Bay 

Shadow Wood 

Preserve

Central Florida ð

2005 ðUCF 

Student Union

North Florida ï

2011 ï

Escambia 

County One 

Stop Building

August 2003

August 2007


