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Development patterns accommodate setbacksDevelopment patterns accommodate setbacks

A= 19 ac
W = 4 ft
C = 10 ft

A= 194 ac
W = 9 ft
C = 35 ft

Development patterns accommodate setbacksDevelopment patterns accommodate setbacks

A= 224 ac
W = 10 ft
C = 35 ft
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Section 6

STEP 3: STEP 3: SITINGSITING AND SIZING AND SIZING 
STORM WATER CONTROLSSTORM WATER CONTROLS

Proceed from 
Step 2

For Each Site 
(Upstream to 

Step 3b: Define Conveyance Pathways Within Drainage Area

Step 3a: Delineate Drainage Area 
and Determine Control Volumes

Source Control – No 
Drainage System Needed

Filter Strips and Swales
Curb/Gutter/Pipe 
Drainage System

( p
Downstream)

Are 
All Performance 

Standards 
Met?

NO

YES
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Evapotranspiration

What are Best Practices?What are Best Practices?
Precipitation

Evapotranspiration

Runoff
Conveyance /
Diversion

Storage
Detention
Retention

Treatment
Physical
Chemical
Biological

Peak
Attenuation Discharge

Infiltration

Runoff Source Control
Pollutant 
Source 
Control

Impervious

Infiltration

Evapotranspiration

Pervious

Pollutants
(to Disposal)

Control SystemsSource Controls

Preservation
Restoration

Resource 
Protection

Best Local Land Use Practices to Best Local Land Use Practices to 
Illustrate through Case StudiesIllustrate through Case Studies

Imperviousness control (e.g., reduce, 
disconnect, permeable materials)p )
Vegetated filter strips and swales
Infiltration practices (e.g., rain gardens, 
trenches, dry wells)
Filters / underdrains (bioretention, soil 
amendments, sand, other)
Basins (wet dry wetland vaults)Basins (wet, dry, wetland, vaults)
Stream, floodplain, and wetland 
enhancements / setbacks
Integrated Combinations of Practices
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Less ImperviousnessLess Imperviousness
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Permeable PavementsPermeable Pavements
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Disconnected DownspoutsDisconnected Downspouts
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Rain Barrels and CisternsRain Barrels and Cisterns
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Filter Strips and SwalesFilter Strips and Swales

Sy
st

em
s 

fo
r 

Swale

Pavement 
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Level Spreader

Filter Strip
Concentrated 
Flow
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Backyard swales are common within Backyard swales are common within 
many developmentsmany developments
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Rain GardensRain Gardens
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Pocket WetlandsPocket Wetlands
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Opportunities and Barriers :                      Opportunities and Barriers :                      
BioretentionBioretention
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drain

Good – Run-off from the parking lot 
can be absorbed by the plants and soil Center for Watershed 

Protection
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Opportunities and Barriers :                      Opportunities and Barriers :                      
BioretentionBioretention
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Opportunities and Barriers :                      Opportunities and Barriers :                      
BioretentionBioretention

s 
/ P

ar
ki

ng

Before

te
m

s 
fo

r R
oa

ds

After

After

C
on

tro
l S

ys
t

Opportunities and Barriers :                      Opportunities and Barriers :                      
Pocket Park with Best PracticesPocket Park with Best Practices
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Basins for Water Quality / Quantity Control Basins for Water Quality / Quantity Control 

R
eg

io
ns

Dry Extended Detention Basin Wet Pond - Solids Settling

Wet Pond - Eutrophication
Wetland
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MultiMulti--use use 
Storm Storm 
Water Water 
BasinBasin

Park & Recreation Treatment and Stream
Erosion Control

Flood Control

Park Facilities
& Parking

Pretreatment
& Additional 

Flood Control
(Ballfields, Hiking
Jogging, Biking)

Recharge where Possible
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Opportunities and Barriers :                      Opportunities and Barriers :                      
Integrated Water Quality / Quantity Control Integrated Water Quality / Quantity Control 
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BrunsBruns Ave. Elementary School Wetland and Ave. Elementary School Wetland and 
BMP Demonstration Project; BMP Demonstration Project; Charlotte, NCCharlotte, NC
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CentralizedCentralized
ApproachApproach

Rain Barrel                     Green Roof

Rain Garden Pocket Park

Bioretention
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Decentralized Decentralized 
ApproachApproach

Rain Barrel/Cistern            Green Roof

Rain Garden Pocket Park

Bioretention

SemiSemi--Decentralized Decentralized 
ApproachApproach

Rain Barrel                     Green Roof

Rain Garden Pocket Park

Bioretention
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Infiltration BasinInfiltration Basin

DBMP Surface Storage (VBMP = VNI + VET)

INI (in/hr)
D

ET (in/hr), VET

Native Soil (VNI)

Bedrock / Seasonal Groundwater

DGW

Combination Filter / InfiltratorCombination Filter / Infiltrator

ET (in/hr), VET

DBMP Surface Storage (VBMP = VET + VEI)

Filter / Planting Media – Soil, Sand, etc. (VEI)
IEI (in/hr)

DM

Bedrock / Seasonal Groundwater

Native Soil (VNI)
INI (in/hr)

DGW
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Combination Filter / InfiltratorCombination Filter / Infiltrator

Extended Dry Detention BasinExtended Dry Detention Basin
ET (in/hr), VET
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DBMP Surface Storage (VBMP = VET + VNI + VED)

Native Soil (VNI)

Bedrock / Seasonal Groundwater

INI (in/hr)DNI
DGW
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Infiltration & Filter & Detention in a Infiltration & Filter & Detention in a 
Single FacilitySingle Facility

ET (in/hr), VET

DBMP Water Quality Storage (VBMP = VNI + VEI + VED + VET)

Filter / Planting Media – Soil, Sand, etc. (VEI)
IEI (in/hr)

DM
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Flood Control Storage (VFC)DFC
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Live (VED)
Infiltrate (VNI)

Rock ReservoirDRock-ED
DRock-NI

DNI
DGW

Permeable PavementPermeable Pavement

DBMP Rock Reservoir Storage in Subgrade (VBMP = VNI)

D
Native Soil (VNI)

Bedrock / Seasonal Groundwater

INI (in/hr)DGW
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Permeable Pavement with Infiltration Permeable Pavement with Infiltration 
and Detentionand Detention

DRock-ED

DRock-NI

Rock Reservoir 
Storage in Subgrade
(VBMP)

Native Soil (VNI)

INI (in/hr)

Live (VED)

Infiltrate (VNI)

o 
Se

w
er

 /.
 S

tr
ea

m
:

ri
ct

ed
 / 

D
et

ai
ne

d

DNI
DGW

Bedrock / Seasonal Groundwater

V E
D

To
-R

es
tr

Conventional SubConventional Sub--division Designdivision Design
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Group Discussion Topic #5: CostGroup Discussion Topic #5: Cost--
Effectiveness EvaluationEffectiveness Evaluation

Cost Tables Here Cost Tables Here –– Conventional DesignConventional Design
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Cost Tables Here Cost Tables Here –– Low Impact DesignLow Impact Design

Discussion Group Topic No. 3 Discussion Group Topic No. 3 ––
Site Layout and DesignSite Layout and Design

Step 1 Establish Objectives andStep 1 – Establish Objectives and 
Performance Standards (lunch)
Step 2 – Site Layout
- Evaluate Site/Design Conditions: soils, water 
resources, zoning, etc.   Lay Out 
Conservation/Development Areas (15 mins)

Lay out roads/lots: conservation- Lay out roads/lots:  conservation 
development approach (30 mins)
Step 3 – Locate (and size) BMPs (30 mins)
Step 4 – Triple Bottom Line Evaluation (15 
mins)
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Best Local Land Use Practices to Best Local Land Use Practices to 
Illustrate through Case StudiesIllustrate through Case Studies

Imperviousness control (e.g., reduce, 
disconnect, permeable materials)p )
Vegetated filter strips and swales
Infiltration practices (e.g., rain gardens, 
trenches, dry wells)
Filters / underdrains (bioretention, soil 
amendments, sand, other)
Basins (wet dry wetland vaults)Basins (wet, dry, wetland, vaults)
Stream, floodplain, and wetland 
enhancements / setbacks
Integrated Combinations of Practices

Wrap Up Wrap Up 
1. Discuss and Review Group Reports

Wh t i l ?• What is your plan?
• How did it compare to the conventional plan in TBL evaluation?

2. What are the most important “next steps” to implement Best Practices?

3. Suggestions for improving the workshop

THANKS FOR ATTENDING!




