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Goal: cost effectively 
reduce the impact of 
urban development
Less pollution from human activity
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Less pollution from site developments

Treat the remaining pollution

How to integrate this into 
the normal approach?

1. Match developer business 
practices.

2 Apply early - influence the
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2. Apply early - influence the 
process.

3. Streamline for the developer 
and local reviewer. SW Mgmt Plan

Lets follow a typical project
Palmetto Alley Strip Mall

Prior to Unified Design 
Approach

Have a concept in mind
Look at site 
setting shape etc
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setting, shape, etc.
Assess constraints and 

requirements
“go” or “no go” ?

Goal: understand  site 
constraints & potential, 
don’t invest too much 

time and money.

Fitting in the 
Unified Approach

Early input and clear 
requirements
Cost savings innovations
Reward better site design
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Reward better site design 
practices 
Make room for integrated 

BMPs

SW Mgmt Plan



Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Palmetto Alley Strip Mall
Conventional Design

Our site is pretty basic:

Basic Site Analysis

Farm Field

PALMETTO ALLEY STRIP MALL -- CONVENTIONAL DESIGN

Natural Vegetation

Small Pond

ParkingParking

ParkingParking

ShopsShopsRestaurantRestaurant

Basic Concept Plan
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PALMETTO ALLEY STRIP MALL -- CONVENTIONAL DESIGN

ParkingParking ShopsShops
AnchorAnchor

ConcentratedConcentrated
Parking AreaParking Area

RevegetatedRevegetated
(Disturbed)(Disturbed)
AreaArea

Shops

Restaurant

Preliminary 
Plan
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DetentionDetention
PondPond

Drugstore Shops Supermarket

RevegetatedRevegetated
(Disturbed)(Disturbed)

AreaArea

PALMETTO ALLEY STRIP MALL -- CONVENTIONAL DESIGN0       100     200

Peachtree Strip Mall 
Conventional Design

Area = 18 ac, 84% impervious
WQv = (0.009*84+.05)*1.2/12*18 
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= 1.45 ac-ft
Cpv    =  1.78 ac-ft
Qp25 =  4.68 ac-ft



ConcentratedConcentrated
Parking AreaParking Area

RevegetatedRevegetated
(Disturbed)(Disturbed)
AreaArea

Shops

RestaurantWe could do a better job on this site…

VL = (a C) P6

13

PALMETTO ALLEY STRIP MALL -- CONVENTIONAL DESIGN

ExtendedExtended
DetentionDetention
PondPond

Drugstore Shops Supermarket

RevegetatedRevegetated
(Disturbed)(Disturbed)

AreaArea

VL = (a . C) . P6

0       100     200

Palmetto “Glen”
Using Stormwater Better Site 

Design TechniquesDesign Techniques

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Identify Natural Identify Natural 
Features and Features and 
Resources Resources ––
Delineate Site Delineate Site 
Conservation AreasConservation Areas

Design Site Layout Design Site Layout 
to Preserve to Preserve 
Conservation Areas Conservation Areas 
and Minimize and Minimize 
Stormwater ImpactsStormwater ImpactsUse Various Use Various 

T h i tT h i t
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Techniques to Techniques to 
Reduce Impervious Reduce Impervious 
Cover in the Site Cover in the Site 
DesignDesign

Utilize Natural Utilize Natural 
Features and Features and 
Conservation Areas Conservation Areas 
to Manage to Manage 
Stormwater Quantity Stormwater Quantity 
and Quality and Quality 

Our site is pretty basic:

Basic Site Analysis

Farm Field

Better Site Design Practice #8Better Site Design Practice #8
Reduce Limits of Clearing and GradingReduce Limits of Clearing and Grading

Better Site Design Practice #18Better Site Design Practice #18Natural Vegetation

Small Pond

Better Site Design Practice #1Better Site Design Practice #1
Preserve Undisturbed Natural AreasPreserve Undisturbed Natural Areas

Better Site Design Practice #18Better Site Design Practice #18
Use Natural Drainageways Instead of Storm SewersUse Natural Drainageways Instead of Storm Sewers

Better Site Design Practice #10Better Site Design Practice #10
Consider Creative Development DesignConsider Creative Development Design

Better Site Design Practice #13Better Site Design Practice #13
Reduce the Parking FootprintReduce the Parking Footprint
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Better Site Design Practice #16Better Site Design Practice #16
Create Parking Lot Stormwater “Islands”Create Parking Lot Stormwater “Islands”

Better Site Design Practice #17Better Site Design Practice #17
Use Buffers and Undisturbed AreasUse Buffers and Undisturbed Areas



Drugstore

Shops

Shops

Shops

Concept Plan
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SupermarketRestaurant

PALMETTO GLEN -- BETTER SITE DESIGN

Drugstore

Shops

Shops

Shops

#8 Reduce #8 Reduce 
Clearing & Clearing & 

GradingGrading

#8 Reduce #8 Reduce 
Clearing & Clearing & 

GradingGrading

#10 Creative #10 Creative 
Development Development 

DesignDesign

#16 C t#16 C t

#13 Reduce #13 Reduce 
Parking Parking 
FootprintFootprint

Preliminary Design
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PALMETTO GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

#16 Create#16 Create
Parking Parking 

Lot IslandsLot Islands

#1 Undisturbed#1 Undisturbed
Natural AreasNatural Areas

#18 Natural#18 Natural
DrainagewaysDrainageways

0       100     200

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Site Details
If site taken as one unit:
18 ac total area
10 ac impervious (56%)
WQ
= (0 009*56+0 05)*1 2*18/12

Cpv = 1.20 ac-ft 
(32% reduction)
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= (0.009 56+0.05) 1.2 18/12
= 0.997 ac-ft
Was 1.45 ac-ft
 31% savings just using 

Better Site Design

(32% reduction)
Qp25 = 2.77 ac-ft

(41% reduction)

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes

23

Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Credit investigation:
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Drugstore

Shops

Shops

Shops

UndisturbedUndisturbed
AreaArea

Same number of parking spaces but with slightly narrower widthsSame number of parking spaces but with slightly narrower widths

DisconnectedDisconnected
Roof DrainsRoof Drains

0.8 A0.8 A

Additional 0.38 ac-ft reduction in WQv due to credits!

25

PALMETTO GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

UndisturbedUndisturbed
AreaArea

3.9 A3.9 A
Overland Overland 
Flow AreaFlow Area 2.2 A2.2 A

0       100     200

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Table 3.1.2-1 
Overall Applicability
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Screening:

Vegetated channel treatment?
 But we wanted to have a conservation 
area

W t d f th h l it ?
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Wet pond for the whole site?
 But we had a concern for vector problems
Bioretention chosen
 More costly, uses parking lot, treats Cpv

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan



Drugstore

Shops

Shops

Shops

UndisturbedUndisturbed
AreaArea

BioretentionBioretention
& & CPvCPv AreaArea

BioretentionBioretentionArea 4Area 4

Same number of parking spaces but with slightly narrower widthsSame number of parking spaces but with slightly narrower widths

Area 1
4.7 A

Area 1
4.7 A
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PALMETTO GLEN -- BETTER SITE DESIGN

DetentionDetention
PondPond

SupermarketRestaurant

UndisturbedUndisturbed
AreaArea

BioretentionBioretention
IslandsIslands

1.8 A1.8 AOverland Overland 
Flow AreaFlow Area

Area 4
6.5 A

Area 4
6.5 A Area 2

1.5 A
Area 2
1.5 A Area 3

3.8 A
Area 3
3.8 A

3.9 A3.9 A

0       100     200

Original Plan                        Better Site Design & Credits
18 Acres
84% impervious
-0- acres preserved

18 Acres
57% impervious
3.9 acres preserved

Comparison
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60% TSS removal
WQv = 1.45 ac-ft

p
80% TSS removal
WQv = 0.61 ac-ft

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Downstream assessment:

 18 ac at site outlet
 58 ac at junction with main stem
Slight increase in peak flow; increase in 

Qp25 from 2.77 to 2.95 ac-ft
Alternates: flow easement or channel 

18 acres18 acres

58 acres58 acres
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improvement.

 420 ac is next check point - no 
further increase

58 acres58 acres

420 acres420 acres

Develop Concept Develop Concept 
Plan Using Better Plan Using Better 

Site Design Site Design 
PracticesPractices

Use Unified Sizing Use Unified Sizing 
Criteria to Determine Criteria to Determine 
Stormwater Control Stormwater Control 

and Treatment and Treatment 
VolumesVolumes

Apply Stormwater Apply Stormwater 
“Credits” for “Credits” for 
Better Site Better Site 

Design to Reduce Design to Reduce 
VolumesVolumes
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Screen and Select Screen and Select 
Appropriate Appropriate 
Structural Structural 

Stormwater Stormwater 
ControlsControls

Size, Design and Size, Design and 
Site Structural Site Structural 

Stormwater Stormwater 
ControlsControls

Perform Perform 
Downstream Downstream 
AssessmentAssessment

Final Final 
Site Site 
PlanPlan

Moving on to the 
final design:
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final design:
SW Mgmt Plan



A Look Ahead…
Design details  to be shown in 

future presentationsfuture presentations

Bioretention

38

Bioretention
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Af = (WQv) (df) / [ (k) (hf + df) (tf)] 

where:
A = surface area of ponding area (ft2)

Bioretention & Darcy’s 
Formula
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Af = surface area of ponding area (ft2)
WQv = water quality volume (or total volume to be captured)
df = filter bed depth  (4 feet minimum)
k = coefficient of permeability of filter media (ft/day)

(use 0.5 ft/day for silt-loam)
hf = average height of water above filter bed (ft)

(3 inches, which is half of the 6-inch ponding depth)
tf = design filter bed drain time (days)

(2.0 days or 48 hours is recommended maximum)

And it looks like this…
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Infiltration Trench

42



Infiltration Trench
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Infiltration Trench
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A = WQv/(nd+kT/12)
= WQv/(0.32d+k/6)

Infiltration Trench Volume
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n=0.32
d=depth in feet
k=percolation rate 

(in/hr)
T = fill time = 2 hrs.

And it looks like this…
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…NOT this.
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Questions?
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