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C i t y  o f  W i c h i t a
Preferred Site Design Strategies

December 7th, 2010

Water Quality Volume
1. Standard site design 

produces a big WQv
2. I reduce the WQv with 

Preferred Site Design 
strategies

3. I obtain WQv
Reductions through 
specific qualifyingspecific qualifying 
designs

4. I treat the remaining 
WQv volume with 
structural controls to a 
set standard

Source: National Source: National 
Home Builders Home Builders 
AssociationAssociation

No, I’m not No, I’m not 
kidding !kidding !

There are some There are some 
good reasons to good reasons to 
follow this approach follow this approach 
that have nothing to that have nothing to 
do with beingdo with being ggdo with being do with being 
altruistic…altruistic… No guarantees, butNo guarantees, but

these approaches these approaches 
cancan save moneysave money
while protectingwhile protecting
the environment.the environment.
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“You treat this much water volume”

A simple equation:

WQv = P*Rv *A/12   ac-ft
Where:    P = 85% rainfall depth = 1.2”

Rv = Table 4-13
A = site area in acres

Rv

Like a Rational “C” Factor but for volume

Rv directly related to IA
Reductions in 
impervious area
are directly 
related to 
reducing the 
overall cost of 
development

15% IA increase ≈ 
0.1 Rv increase 
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Rv directly related to disturbed 
open space

Reductions in 
disturbing and 
compacting the 
open space 
soil also 
reduces yourreduces your 
overall cost of 
development

To reduce Rv and thus the WQv the developer might naturally want to 
reduce imperviousness using Preferred Site Design principles:

Reducing Rv

#1: Preserve Undisturbed Natural Areas.
#2: Preserve Riparian Buffers.
#3: Avoid Floodplains.
#4: Minimize Siting on Permeable or 

Erodible Soils.
#5: Locate Development in Less

#9: Minimize Building Footprints.
#10: Minimize the Parking Footprint.
#11: Minimize Setbacks and Frontages. 
#12: Use Fewer or Alternative Cul-de-

Sacs.  
#13: Create Parking Lot Storm Water#5: Locate Development in Less 

Sensitive Areas.
#6: Minimize Limits of Clearing and 

Grading.
#7: Utilize Open Space Development.
#8: Minimize Roadway Lengths and 

Widths.

#13: Create Parking Lot Storm Water 
“Islands”.  

#14: Use Vegetated Swales Instead of 
Curb and Gutter.         

#15: Drain Runoff to Pervious Areas.

Restoring Infiltration

Swales and 
filter strips 
reduce runoff 

25%

by 20-40% on 
annual 
average.

50%
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WQv Reduction

Reductions work on the “A”

• Areas qualifying for Reduction are subtracted
from the “A” in the treatment volume equation 
– reducing treatment cost

WQv = P*Rv *A/12   ac-ftQ
• They might also reduce Rv
• And…

“but wait, there’s more!”

• Not only do you get a 
volume reduction but 
each of the reductions 
acts like a Structural 
Control in the TSS 
calculation 
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Practices That Provide Reductions

• Natural Area Conservation
• Stream Buffers
• Use of Vegetated Channels
• Overland Flow Filtration/ 

Infiltration Zones
• Environmentally Sensitive

Large Lot Subdivisions

Rule: Subtract conservation areas 
from total site area when computing

Reduction #1 – Natural Area Conservation

from total site area when computing 
water quality volume requirements.

Criteria:

• Area not disturbed during project construction
• Native. Non-invasive, vegetation
• Protected by limits of disturbance on construction 

drawings
• Located within an acceptable reserve that ensures 

perpetual protectionperpetual protection 
• Boundaries marked during construction and 

permanently
• Contiguous area ≥ 10,000 sq ft
• Reduction area gets 100% TSS removal
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Example: Residential Subdivision

Note: Triple Dipping !
1. A is reduced by the 

qualifying area
2. Include natural area in 

Rv calculation thus 
reducing Rv

3. Natural area gets 100% 
TSS removal in weighted 
TSS reduction calculation

Rule: Subtract areas meeting 
specifications and draining via 

Reduction #2 – Vegetated Buffers

overland flow to the buffer from total 
site area when computing water 
quality volume requirements.

#1 - Natural Area Conservation

How #1 and #2 work together

#2 – Flows to Vegetated Buffer
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Criteria:

• Buffer width ≥ 50 ft from bank top
• Contributing length ≤150 ft pervious surfaces and 
≤ 75 ft impervious

• Area slope ≤3% maximum or use flow spreader 
• Runoff must be overland sheet flow• Runoff must be overland sheet flow. 
• Buffers shall remain naturally vegetated other 

than routine debris removal
• Reduction area gets 80% TSS removal

Example Residential Subdivision

Note: Double Dipping !
Must include runoff area  
in Rv calculation

1. A is reduced by the 
qualifying area

2. Runoff area gets 80% 
TSS removal in weighted 
TSS reduction calculation

Rule: Subtract the areas draining to a 
grass channel meeting specifications 

Reduction #3 – Use of Vegetated Channels

from total site area when computing 
water quality volume requirements.
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Criteria:
• Residential only ≤ 3 dwelling units per acre
• Flow velocity for WQv ≤ 1.0 fps
• Residence time ≥ 5 min
• The bottom width ≤ 6 ft or use compound 

channel
• The side slopes ≤ 3:1 (H:V)The side slopes 3:1 (H:V)
• The channel slope ≤ 3%
• Locate channel in a reserve
• Reduction area gets 50% TSS removal

Example: Residential Subdivision

Note: Double Dipping !
Must include runoff area  
in Rv calculation

1. A is reduced by the 
qualifying area

2. Runoff area gets 50% 
TSS removal in weighted 
TSS reduction calculation

Rule: If impervious areas are 
adequately disconnected, they 

Reduction #4 – Overland Flow Filtration /
Infiltration Zones

can be deducted from total site 
area when computing the water 
quality volume requirements.
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Criteria:
• A and B soils should be present & not a designated hotspot
• Must drain through a vegetated conveyance to property line or 

structural control
• U.S. Impervious flow path length ≤ 75 ft
• The surface imperviousness area per discharge location ≤

5,000 sq ft
• The length of the “disconnection” ≥ the contributing length
• The vegetative “disconnection” slope ≤ 3 %
• Located in a reserve
• Downspouts ≥ 10 feet away from any impervious surface
• Areas draining to such zones receive 80% TSS reduction

Example

Note: Double Dipping !
Must include runoff area  
in Rv calculation

1. A is reduced by the 
qualifying area

2. Runoff area gets 80% 
TSS removal in weighted 
TSS reduction calculation

Rule: Targeted towards large lot 
subdivisions (e.g. ≥2 acre lots). 

Reduction #5 – Environmentally Sensitive
Large Lot Subdivisions

Structural practices requirement 
waived.
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Criteria:

For Single Lot Development:
• ≤ 12% imperviousness
• Lot size ≥ 2 acres
• Rooftop runoff is disconnected 
• Grass channels

For Multiple Lots:
• ≤ 12% imperviousness• ≤ 12% imperviousness
• Lot size ≥ 2 acres or 

Clustering: ≥ 25% natural conservation, ≥ ½ acre lot size
• Rooftop runoff is disconnected 
• Grass channels
• Designed as Reduction Method #4

Franklin Strip Mall

Conventional Design

Our site is pretty basic:

Basic Site Analysis

Farm Field

FRANKLIN STRIP MALL -- CONVENTIONAL DESIGN

Natural Vegetation

Small Pond
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ParkingParking

ParkingParking

ShopsShopsRestaurantRestaurant

Basic Concept Plan

FRANKLIN STRIP MALL -- CONVENTIONAL DESIGN

ParkingParking ShopsShops
AnchorAnchor

ConcentratedConcentrated
Parking AreaParking Area

RevegetatedRevegetated
(Disturbed)(Disturbed)

AreaArea

Shops

Restaurant

Preliminary 
Plan

Extended Extended 
DDetentionetention

PondPond

Drugstore Shops Supermarket

RevegetatedRevegetated
(Disturbed)(Disturbed)

AreaArea

FRANKLIN STRIP MALL -- CONVENTIONAL DESIGN0       100     200

Franklin Strip Mall 
Conventional Design

• Area = 18 acres 84% impervious, B Soil
• Rv = 0.84*0.95 + 0.16*0.20 = 0.83
• WQ = 0 83*1 2/12*18• WQv = 0.83 1.2/12 18

= 1.494 ac-ft
• Dry Ed Pond at 60% TSS removal 

hmmm?
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Franklin “Glen”

Ok what will the method do for me?

Preferred Site Design

Drugstore

Shops

Shops

Shops

Concept Plan

SupermarketRestaurant

FRANKLIN GLEN -- PREFERRED SITE DESIGN



12/5/2010

13

Site Details
If site taken as one unit:

– 18 acres with 12.38 acres IA
– 1.5 acres undisturbed
– 4.12 acres disturbed

• Rv = 12.38*0.95 + 1.5*0.03 + 4.12*0.20 = 0.70
• WQv = 1.2*0.70*18/12 = 1.260 ac-ft
• Was 1.494 ac-ft

– 15.7% reduction due to preferred site design
– Still have not taken a WQv reduction

WQv reduction investigation:

Drugstore

Shops

Shops

Shops

Undisturbed
Buffer

Same number of parking spaces but with slightly narrower widthsSame number of parking spaces but with slightly narrower widths
#4 Disconnected#4 Disconnected

Roof Drains

0.7
1.5

0.4

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

Undisturbed
Buffer

Overland 
Flow Area

0       100     200

1.8

2.0

0.6

0.4
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Drugstore

Shops

Shops

Shops

0.4

1.5

4.5

0.4

0 7

0.7

Bioretention
Area

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

0       100     200

1.5 3.5

0.6

0.7

1.8

2.0

0.4

Bioretention
Strips

Extended 
Detention

Pond

Drugstore

Shops

Shops

Shops

Area 1Area 1
6.0 acres6.0 acres

4.5

Statistics:
• 4.5 ac. impervious
• 1.5 ac. disturbed
• WQv = 0.458 af
• bioretention
• no Reductions
• flows to dry pond
• 85% TSS removal

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

0       100     200

1.5

Bioretention
Area 
bioretention

Parking strips
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Drugstore

Shops

Shops

Shops

Area 2Area 2
3.5 acres3.5 acres

Statistics:
• 3.15 ac. 
impervious
• 0.35 ac. disturbed
• WQv = 0.306 af.
• bioretention
• no Reductions
• flows to dry pond
• 85% TSS removal

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

0       100     200

3.5

Drugstore

Shops

Shops

Shops

0.4

0.4

1.5
0.7

Statistics:
• 1.40 ac. impervious
• 0.10 ac. disturbed
• 1.5 ac nat. cons.
• 1.10 ac o’land flow
• WQv = 0.140 af.
Reduction
• WQv= 0.02 af.
• 79.3% TSS removal

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

0       100     200

Area 3Area 3
3.0 acres3.0 acres
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Drugstore

Shops

Shops

Shops

0 7

Statistics:
• 3.32 ac. impervious
• 0.18 ac. disturbed
• WQv = 0.325 af.
• 2.00 ac nat. cons.
• 2.80 ac. o’land flow 
Reduction
• WQv = 0.041 af.
•80% TSS removal

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

0       100     200

0.6

0.7
0.4

Area 4Area 4
5.5 acres5.5 acres

1.8

2.0

Drugstore

Shops

Shops

Shops

Area 1Area 1
6.0 acres6.0 acres

0.4

1.5

4.5

0.4

0 7

0.7

Area 2Area 2
3.5 acres3.5 acres

%TSS = (6*85% + 3.5*85% + 3*79.3% + 5.5*77.1%)/18 = 81.6%

FRANKLIN GLEN -- BETTER SITE DESIGN

SupermarketRestaurant

0       100     200

1.5 3.5

0.6

0.7

1.8

2.0

0.4

Area 4Area 4
5.5 acres5.5 acres

Area 3Area 3
3.0 acres3.0 acres

Comparison
Original Plan                        Better Site Design & 
Reductions

• 18 Acres
• 84% impervious
• -0- acres preserved

• 18 Acres
• 69% impervious
• 3.5 acres preservedp

• 60% TSS removal
• WQv = 1.49 a-ft

p
• 81.6% TSS removal
• WQv = 0.89 a-ft

Note that the detention volume will also be less ≈ 35% 
(longer Tc, subtract bioretention volume, smaller CN)


