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Learning Objectives

1. Whatis a retention BMP? m
2. BMPFast navigation to enter data for annual mass removal Greroo
analysis and understand output using retention as the BMP. oeenion || _barvsing
3. Demonstrate the use of the worksheets related to analysis N eg
using retention basin. )
4. Discovery options to aid in mass removal using “plot” and —1—
“tools”. — =

5. Example Problem.
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What is a Retention BMP?

Sources: Applicant’s Handbook, Volume 1, Section 2 Definitions and Terms, June 28, 2024.
And Harper and Baker, Evaluation of Current Stormwater Design Criteria within the State of Florida, 2007.

“Retention” means a system designed to prevent the discharge of a given volume
of stormwater runoff into surface waters in the state by on-site storage.
Examples are systems such as excavated or natural depression storage areas,
permeable pavement, rain gardens, exfiltration, swales and others.




Retention Effectiveness —
a function of the capture of runoff volume

Source: AH vol 1, Appendix O (retention), and AHs vol 2.

In fast recovery retention, like exfiltration in limestone or pump recovery, the
annual effectiveness increases compared to slower recovery (A and B soils).
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Treatment <3 hr ﬂ For Runoff and up to 72 hr recovery, apply
§ | hour recovery L/// Treatment <72nr | L€ removal efﬂmgncy tables of the new rule
- hour recovery | (AH Vol 1, Appendix (@) (80 of them)
- m_._
g
E Cumulative volume d—&hﬁercent DC| 1 InChv
] + . Mon DCIA CN 70 N 75 95 100
£” up to design depth 800 Y770 ?5 9 [ 740 72 2 [ 703 | 686
‘%‘; 779 )| 759 | 740 | 721 703 | 686
> 20+ Data for Region 2 40 798 | 77.8 | 758 | 730 | 72.1 | 70.3 | 6856
45 796 | 77.7 | f5.8 | 739 | 721 703 | 686
50 795 | 775 | ¥56 | 738 | 720 | 703 | 68.6
s x + - + 55 702 | 773 | 755 737 | 720 | 702 | 686
. 1.0 1.5 2.0
. . 60 9| 771 | 783 | 736 | 71.9 | 702 68.6
Design Treatment Dept (inches) o5 7851 7681 7541 7341 7181 702 | 686
Source: Wanielista 1978 (<3), Harper, 2007 (<72) 70 77.9 [ 764 [ 748 | 732 | 716 | 70.1 | 68.6
75 772 | 758 | 743 | 729 | 715 | 700 | 68.6
Note challenging interpolation for other SRR | TV e T I A e e
. . 85 749 | 740 | 729 719 | 708 | 6G9.7 | 686
than CN and DCIA in increments of 5. o0 72| 725] 718 710[ 703694 | 88K
95 709 | 706 | 702 | 699 | 69.5 | 69.0 68.6
98 694 | 69.3 | 692 | 69.0 | 68.9 68.8\ 68.6

Then for fast recovery, adjust using the
above rainfall graph. Increase is up to 10% Assumes initial abstraction of 0.1 inch




Efficiency related to site, rain and | | 280 simulations per TD and site
D (m) TD = Treated Vol / Area Harper has tables for TDs of 0.25, 0.50, 0.75, etc.

Retention Efficiency || From long term simulation of a catchment area at a rainfall site for design TD

Rainfall Zone: |Florida Zone 2 v Retention Depth (> 0.25): ‘0.33 So, notin A.H.

NDCIACN (640 | Find | DCIA %

27.0 | Find Efficiency| |64.5 Find

Efficiency at Retention Depth: 0.33 (in) for Rainfall Florida Zone 2L

Capture % = Fraction of annual Runoff ‘ Lw =H/S
VolumePercent DCIA Tools Reset Al
— ‘ _ _ _ o - Catchments Cost Report Back
50 0.0 15.0 20.0 [25.0 30.0 B5.0 40.0 45.0 50.0 550 60.0 6 T~
30.0/95.23 h2.42 86.78 80.41[74.37 62.91 53.99 59.65 55.85 52.42 49.42 46.66 44.30 42.08 40.0§8
35.0/92.89 90.94 85.78 79.75[73.90 68.51 §3.73 59.42 55.65 52.32 49.29 46.66 4420 42.04 40.0
40.0{89.70 88.97 84.41 78.75/73.17 68.01 53.33 59.19 55.42 52.16 49.19 46.53 44.17 41.94 39.9]
45.0{85.92 86.39 82.60 77.52/72.31 67.28 [52.83 58.82 55.19 51.92 49.03 46.40 44.07 41.91 39.9

50.0081.33 83.22 8040 75.92|71.08 66.42562.17 5826 5472 51.59 48 80 46.20 4387 41 81 39.8
NDCIA (CN 55.0/76.24 7950 77.70 73.88/69.61 65 32 51.30 5760 5426 5123 48 46 459743 71 41 68 39.7
60.00 7095 7326 7442 714816773 63.92p0.21 36,80 35.60 30.66 48.053 4570 4545 41 .45 556
65.0065,50 70,51 7062 68 5516545 62 13 B 81 5567 52 70 50,07 47,54 4524 43,14 41,22 30 44



Plot of Effectiveness for “Discovery”
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Provided Retention Depth (in over Catchment): 0.9436

Calculate
tention basin example

gn Report Date: 11/10/2025



Size of Retention BMP - Treatment Depth (TD)

Relationship to Treatment Volume (TV) acre-feet, given catchment area (acres).

TD=TV/Area or TV=AreaxTD

Common units (inches), thus TD =TV (ac-ft) x 12 in/ft / Area (ac)
Example Calculations:

Area =12 acres, DCIA=27% and CN for NDCIA is 64

Need 64.5% removal: from previous slide at 64.5% annual removal

TD =0.33 inch, thus TV=12 acres x0.33in/12 in/ft = 0.33 ac-ft
or 14,375 Cubic Feet.

Or given the volume of treatment, 14,375 CF or 0.33 ac-ft
TD =TV/Area=0.33 ac-ft x 12 in/ft/12 acres =0.33 inch



Navigation after Catchment Data Input

Select Meteorological Zone for Project: Florida Zone 2 ‘

Enter the Mean Annual Rainfall: 50 iInches

Performance Standard of Surface Discharge Analysis: OFW ~ ‘

Conduct Groundwater Discharge Analysis: ‘ ‘

Nitrogen Removal Efficiency (%): 80 1. Enter Catchment
Phosphorus Removal Efficiency (%): 90 ‘ > Enter Treatment ‘ _

3. Configure Catchments _




BMP Treatment Options Worksheet

Select Treatment Options for individual performance, not in series or in multiple catchments. Analysis: All sites non-exempted

l Catchment 1 commercial ]

Current: 1 commercial

TOP OF BANK (TOB)
FREEBOARD BETWEEN EOE AND TOB

TOP OF FLOOD CONTROL ATTENUATION VOLUME -IF APPLICABLE
OVERFLOW WATER ELEVATION (WEIR CREST)

REQUIRED TREATMENT VOLUNE (RTV)

Rainwater
Detention Harvesting

g

Exfiltration Vegetated
Trench/Vault Buffer

k - v.eg e.d RTV RECOVERY BY
Pavement Filter Strip T Y Y Y Y 1T Y Y Y Y 1 7 Y SOLINFILTRATION

Stormwater Ram f§} | ————— =
Harvesting Garden

CONFINING UNIT

Surface

Discharge Filter At i)

TYPICAL CROSS SECTION OF A "DRY" RETENTION SYSTEM

Tools Reset All




Project Description

A retention basin is planned as a BMP for a 12.0-acre residential subdivision. The development
site 1s located in Orange County near Orlando, FL on Hydrologic Group Soil A. In the pre-application
meeting, the watershed characteristics, performance standards and average annual rainfall were
determined. The average annual rainfall in the area is 50 inches. The existing land use condition is
defined as citrus with a non-DCIA Curve Number of 50 and 0.0% DCIA. The post-development land
use condition is a single-family residential subdivision with a non-DCIA Curve Number of 64 and
27% DCIA. The retention basin will provide treatment sufficient to meet the discharge to an OFW
based on annual nutrient loads. An area has been set for a retention basin and the initial design
specifies a range of 0.33 to 2.5 acre-feet volume of storage is available.

The retention design treatment depth (TD) for storage is = volume/area
=0.33 ac-ftx12in/ft/ 12 acres =.33 inches: and 2.5 inches at 2.5 ac-ft

o
OPEN BMPEast We can do it with TD of 2.167 ac-Ft@




Discovery Using the Plot Option
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The plot gives information on
the additional retention depth
(TD) to increase the average
annual effectiveness or a
decrease to reduce the
average annual effectiveness.



Add Groundwater Protection (springs impact)

Let's estimate the
recharge volume as

Select Meteorological Zone for Project: Florida Zone 2 well as the
Enter the Mean Annual Rainfall: 50  inches concentration to the
Performance Standard of Surface Discharge Analysis: OFW groundwater

Conduct Groundwater Discharge Analysis: ‘@ ' ‘ -

Nitrogen Removal Efficiency (%): 80 1. Enter Catchment
Phosphorus Removal Efficiency (%): 90 3 Enter Treatment -
3. Configure Catchments

4. Summary Treatment Report

Mnan Draiarct Nawr Draiarct

OPEN BMPFast




Groundwater Discharge (Recharge Volume and TN conc.)

With no treatment and post land use: For the pre land use:
N concentrationis: 2.07 mg/L (SF) N concentrationis: 2.11 mg/L (citrus)

With BAM treatment in the bottom of the retention basin
From the Software:

Groundwater Discharge

Average Annual Recharge 3911 MG/yr
Provided N recharge load 7.659 kg/vr 16.89 Ib/yr
Provided N Concentration 517 mg/l

The owner says how nice, but | want this media to last for at least 10 years




BMP Treatment Options Worksheet

Retention
Basin

Wet
Detention

Exfiltration
Trench/Vault

Permeable
Pavement

Stormwater
Harvesting

Surface
Discharge Filter

OPEN BMPFast

Greenroof

Rainwater
Harvesting

Vegetated
Buffer

Vegetated
Filter Strip

Rain
Garden

Tree Well

User
Defined

Current: 1 commercial
TOP OF BANK (TOB)

FREESBOARD BETWNEEN EOE AND TOR

TOFP OF FLOOD CONTROL ATTENUATION VOLUME -IF APPLICABLE
OVERFLOW WATER ELEVATION (WEIR CREST)
REQUIRED TREATMENT VOLUNMNE (RTV)

SAFETY CRATE

\j \ \J

CLEVATION (COO

RTV RECOVERY BY
Y SOIL INFILTRATION

CONFINING UNIT

TYPICAL CROSS SECTION OF A "DRY" RETENTION SYSTEM

—>

Tools

Reset All




Area, Volume and Service Life of a Filter

Select Catchment: Catchment 1 - New Ho | Minimum volume of the Filter = 3063 CF: 2’deep
Select BMP: Retention : But the recovery must be done in 72 hours, and an
agreement to remove 95% is reached between the
Effective Impervious Area (ac): 3.90 reviewer and applicant. Thus, 5400 CF is needed
Treatment Depth (0.05 in - 4 in): 2.167

Select Catchment: Catchment 1

Rate in GPM/SF (0.02-10.0): 0.052 B&G CT.

Select BMP: Retention v 4989085 kg/yr

Service life is calculated based on catchment TP runoff load.

Treatment rate includes the safety factor.
TP BMP Removed Upstream (kg/yr):

Half of the runoff volume is treated in day one
x TP in non-runoff flow to the filter (kg/yr):

Catchment Name: New Homes . .
Treatment Depth (in): 2.17 Removal Rate in mg OP/g media (0.01-10.0) : 0.20

Rate (GPM/SF): 0.05
.c -

Filter Volume Provide (cf): 5400
Saturated Weight of Media (lbs/cf): 95
Fraction OP in TP (<=1.0): 1.0

TP in Non-Runoff flow to the filter (kg'vr): 0.00

(2]

Total Phosphorus Into Media Per Year (kg/yr): 4.60 Calculate
Phosphorus Removed per Year (kg OP/yr): 4.60
Filter Capacity (kg OP): 46.58 Copy

Sorption Rate (mg OP/g media): 0.20
Filter Volume Provided (cf): 5,400.00 .
"\ Saturated Weight of Media (lbs/cf): 9500 Print

Service Life =10.1 years @wm:& ; 1_5

ervice Life (years): 10. v Back




What did we learn?

Treatment Options

1. What aretention BMP is. ‘:

Retention

2. Navigation for annual mass removal analysis using a e
retention basin BMP. * E”f:t‘t Ve;"t‘t:
3. Discovery using retention plot option. e ”
4. Groundwater protection using a media. * o R
5. Discovery from the service life worksheet. Harvesting Garden
oischarge Fier || T Wel
-~ > 3
Also, we learn that there are other BMPs in Seres
BMPs whose effectiveness depend | -/
on these retention curves. Seeyk

%% %%
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