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New stormwater regulations are set to take effect 
hi h ill li it th td l t di h fwhich will limit the postdevelopment discharge of 

nutrients in stormwater to less than or equal to 
predevelopment conditions (based on annualpredevelopment conditions (based on annual 
mass of nutrient in runoff).
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The new rules provide a procedure for calculating the treatment 
volume requirements for stormwater ponds within the State ofvolume requirements for stormwater ponds within the State of 
Florida.

Th th d l di id th St t f Fl id i t fi di ti tThe methodology divides the State of Florida into five distinct 
climate zones based on similarities in the average yearly rainfall 
distribution, etc.

1. Florida Panhandle

2. Central Florida

3. Florida Keys

4. Florida Gulf Coast

5. Florida Southeast Coastal
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• Dry PondDry Pond
• Wet Pond
• Treatment Train
• Stormwater Reuse Pond
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Dry pond removal efficiency is 
i l th t f th

Wet pond removal efficiency  
f it d h hsimply the percentage of the 

annual runoff volume which is 
retained and infiltrated for an 

of nitrogen and phosphorous 
is a function of annual 
residence time.

average rainfall year. Uptake of nitrogen and 
phosphorous in a wet pond is 
initially fairly rapid but tapersinitially fairly rapid but tapers 
off with time.
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Annual Residence Time =
Wet Pond Volume

Annual Residence Time = 
Yearly Runoff Volume

E lExample:

Pond Volume = 50 ac-ft

Yearly Runoff = 91.25 ac-ft/yr

Annual Residence Time =                               = 200 days 
50 ac-ft

91 25 ac-ft/yr91.25 ac ft/yr

Note that the residence time used in the calculations is the annual
residence time as defined in the previous slide.  This should not be 
confused with wet season residence time, or any other definition of 
residence time.
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In SJRWMD, the current removal efficiency limit is 64.5% for a y
permanent pool volume that provides for a WET SEASON residence 
time of 21 days.  

If the WET SEASON residence time is 14 days, then the removal 
efficiency would be 61.5%.

Also note that the Residence Time entered in the Wet Pond input data 
in this module is the ANNUAL residence time, not the WET SEASON 
residence timeresidence time.
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Anoxia is defined as dissolved oxygen concentrations less than1mg/l, 
for waterbodies in Central and South Florida.  

Environmental Research and Design, Inc.

The volume of water below the anoxic depth does not provide 
treatment.  Only the volume of water above the anoxic depth is used 
when calculating the permanent pool volume
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Nitrogen removal efficiency for a wet pond quickly reaches a point of g y p q y p
diminishing returns.  Nitrogen removal efficiency is limited to about 
43%.

Th f t d l ill b bl t k f t itTherefore, a wet pond alone will probably not work for most sites, 
unless the required pre vs post-development nutrient removal 
efficiency is less than 43%. 
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When a wet pond will not remove a sufficient percentage of nutrients p p g
on it’s own, then pre-treatment of the stormwater runoff can be used.  
The most efficient way to achieve pre-treatment is by placing a dry 
pond in series with a wet pond.pond in series with a wet pond.

Dry Pond Wet Pond

The dry pond must be sized to remove whatever mass of nutrient can 
not be removed by the wet pondnot be removed by the wet pond.
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The total efficiency in a wet/dry treatment train is calculated as y y
follows:

Total Efficiency = Effdry + (1 – Effdry) x Effwet

Note that the wet and dry efficiencies are not simply added.  The wet 
pond removes a percentage of whatever nutrient remains after 
pretreatmentpretreatment.
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A stormwater reuse pond is a retention pond which is also used as a p p
source for irrigation water (or other non-potable use).

The efficiency of a stormwater reuse pond is a function of the volume 
f t hi h i d f i i ti hi h ld th i hof water which is consumed for irrigation which would otherwise have 

been discharged offsite.

Design curves for estimating the efficiency of a stormwater reuseDesign curves for estimating the efficiency of a stormwater reuse 
pond are available based on the work of Dr. Marty Wanielista.
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Early adopters of the PONDS N-P module will notice a big change in y p g g
the data layout of the current program version.  The data input has 
been simplified and made more intuitive.
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Click here to show project data, or right 
click here to add additional data pages.

Click here to show 
calc lation datacalculation data.

Left pane shows list of current 
data pages, for example project 

Right pane shows data entry 
page, for project data or 
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Click here to launch 
PONDS R-E-V module.

Note:  If pretreatment 
requirement is zero, then 
no pretreatment (dry pondno pretreatment (dry pond, 
etc.) is required.
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100 acres of undeveloped land will be converted into a single family100 acres of undeveloped land will be converted into a single family 
housing development.

Determine the size of dry pond needed to provide the requiredDetermine the size of dry pond needed to provide the required 
stormwater nutrient removal.

The site is located in Central Florida (SJRWMD) with an average 
rainfall of 50 inches per year.
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Basin Area = 100 acres

Land Use = Undeveloped / Rangeland / Forest *

Non-DCIA Curve Number = 65

DCIA = 0%

Note:  At present, the intent of the stormwater regulations is to 
consider the predevelopment condition to be undeveloped land i econsider the predevelopment condition to be undeveloped land, i.e., 
natural conditions, regardless of the past land use (for example, 
pasture, agricultural land, etc.).  This condition may or may not 
b f h fi l l i l h fi l l ibecome part of the final regulations, so consult the final regulations 
when  available.
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Basin Area = 90 acres *

Land Use = Single Family

Non-DCIA Curve Number = 65

DCIA = 35%

Note that the postdevelopment basin area is less than the 
predevelopment basin area in this example.  This is because the 
stormwater pond itself is not counted in the runoff-producing area.  p p g
As a starting point, we have assumed a 10 acre pond. 
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Click here to show data page.
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In an average year, the pond must retain and infiltrate 97.5% of the 
total runoff from the site. 

R i d P d S V l 2 49 i 90 18 fRequired Pond Storage Volume = 2.49 in x 90 acres = 18.7 ac-ft
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Given the same conditions as in Example 1 what is the requiredGiven the same conditions as in Example 1, what is the required 
configuration for a wet/dry treatment train pond system.

Runoff Dry Pond Wet Pond Discharge
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Basin Area = 100 acres
Predevelopment

Land Use = Undeveloped / Rangeland / Forest *

Non-DCIA Curve Number = 65

DCIA = 0%

Basin Area = 90 acres
Postdevelopment

Land Use = Single Family

Non-DCIA Curve Number = 65

DCIA = 35%

Wet Pond Residence Time = 200 days
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Right click 
here for menu

Select menu to create new data page
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Rename
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For SJRWMD

Wet pond alone is not sufficient.  Requires pre-treatment, such as a 
dry pond in series before the wet pond

www.devoeng.com

dry pond in series before the wet pond.



1.38 in x 90 acre
= 10.35 ac-ft
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The wet pond is capable of removing 42.8 % of the nitrogen and 
64 5% ( d f SJRWMD) f h h h Si hi i l64.5% (capped for SJRWMD) of the phosphorous.  Since this is less 
than the total efficiency required, pretreatment must be provided.

The pre treatment must be capable of removing 85 4% of theThe pre-treatment must be capable of removing 85.4% of the 
nitrogen, and 92.9% of the phosphorous from the stormwater before it 
enters the wet pond.

If the pretreatment is provided by a dry pond (the usual case) then the 
dry pond must be sized to retain and infiltrate 1.38 inches multiplied 
by the contributing runoff basin area (90 acres)by the contributing runoff basin area (90 acres).

The wet pond must provide at least 4.54 ac-ft of volume at a depth of 
7.2 ft or less.
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Given the same conditions as in Example 1 what is the requiredGiven the same conditions as in Example 1, what is the required 
configuration for a stormwater reuse pond.

Runoff (Dry Pond) Reuse DischargeRunoff (Dry Pond)
Pond

Discharge
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Basin Area = 100 acres
Predevelopment

Land Use = Undeveloped / Rangeland / Forest *

Non-DCIA Curve Number = 65Non DCIA Curve Number  65

DCIA = 0%

Basin Area = 90 acres
Postdevelopment

Land Use = Single Family

Non-DCIA Curve Number = 65

DCIA = 35%

Irrigated Area = 30 acres
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Add data page
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Cli k hClick here.
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Click to return

From main program

From main program

Drag cursor
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From R-E-V module

Requires pretreatment

R i d D P d V l 0 24 i 90 1 81 ft
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Required Dry Pond Volume = 0.24 in x 90 acres = 1.81 ac-ft


