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Impact of Urbanization on the
Environment

m Hydrology — Higher flood peaks, larger
runoff volume, faster flood flows, less
evaporation, less groundwater recharge

m Water Quality — Stormwater runoff
pollution, larger wastewater volumes

m Air Quality
m Other Effects — e.g., Temperature
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Basic Goal of Green Development
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= Preserve the hydrologlcal cycle under natural
conditions BT ——

How do you
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Water Management
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= Quantity Management — Drainage,
Flood Control, Low Flow Management
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= Quality Management — Urban Streams,
Ponds and Lakes, etc.
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Integrated Water Resource Management
B Y AR
= Water Supply
A s ()
= Wastewater
= ()
= Stormwater — Quantity, Quality and
Ecological Considerations
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i Stormwater Management

3 g e WO

T T e e =

Peak Flow Rate Control
W ater Quality Control
Volume Control
Groundwater Recharge
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i Stormwater Management Practices (BMP)

= Detention/Storage — Ponds, Tanks

= Infiltration —Trenches, Porous Pavement
= Filtration — Sand Filters

= Vegetative — Buffer Strips, Swales,

= Combined storage/filtration/vegetative —

Constructed Wetlands, Bioretention
Cells
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Examples of Stormwater
* Practices -- BMPs

Some Pictures

a Dry and Wet Detention Ponds

*Reduce peak flows

*Pollutant removal mainly by
gravitational settling and decay
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Ultra-urban BMPs (bil-grit
separator)

‘ Infiltration Practices

*Reduce runoff volume

*Pollutant removal mainly by
filtration and mass reduction




Permeable Pavement

‘ Filtration Practices

*Space-limited applications
*Pollutant removal mainly by
filtration including adsorption, etc.




Sand Filters

a Vegetative Practices

*Landscape features, low cost

*Removal by infiltration and
vegetative uptake of, e.g.,
nutrients




Rain Garden

Treatment Train Approach
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Gras Filter
_a % 2w Bioretention Cell Strip
Storm Drain System

Combined Storage/Filtration/Vegetative
‘ Practices

*Constructed Wetlands

*Bioretention Cells — Can be
iIntegrated into the landscape




Wetland Pollutant Removal
Mechanisms (im0

Partition Water Column

Particulate Dissolved

Form Form

Adsorption
Settling Adsorption
Mass
Transfer

Particulate - Dissolved

Form Form

Plant ®ptake Sediment/Substrate
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An aerial shot shows the gardens under construction.




What 1s Bioretention?

“Filtering stormwater runoff through a terrestrial aerobic
(upland) plant / soil / microbe complex to remove
pollutants through a variety of physical, chemical and
biological processes.”

The word “bioretention” was derived from the fact that
the biomass of the plant / microbe (flora and fauna)
complex retains or uptakes many of the pollutants of
concern such as N, P and heavy metals.

It is the optimization and combination of bioretention,
biodegradation, physical and chemical that makes this
system the most efficient of all BMP’s




Bioretention

- Shallow Ponding - 4” to 6”
 Soil Depth 2’ - 2.5’

 Sandy Top Soil

* 65% Sand

» 20% Sandy Loam

e 15% Compost
 Under Drain System

 Plant Selection

Under Drain

Aesthetic Value / Habitat Value
Property Value / Low Cost

PARKING EDGE AND PERIMETER WITHOUT CURE Low Maintenance
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Optional Infiltration Storage Drains to infiltration storage

-Media Tank with plants




Virginia

Examples of Bioretetnion
and Rain Gardens




Rain Garden in a median strip of a townhouse
project just inside the beltway. Please note the
depressed curb and grate inlet structure,




\\® Buckman Heights courtyard with infiltratio
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The first Rain Garden in Virginia, located in a turning
circle in front of St. Stephens School, Alexandria.




Rain Garden (in use) in a'highi/ landscaped
commercial site along Route. 1.

NEW 50' RIGHT-OF-WAY

SERVICE UP TO 25 RESIDENCES
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Urban LID -- Rooftop Storage, Bioretention Landscaping, Parking
Lot Storage, Longer Flow Paths, Swales, Water Use, Pollution
Prevention




Bioretention Facility Site E UNITED STATES
| E POSTAL SERVICE

Stormwater Inlet Point

Note: Green shapes approximate location
of facility. The facility extends off the
photo to the left as well.

Facility to be located in large grass island between roadway and parking lot.
Facility has drainage area of 0.29 acres, nearly all impervious.

Bioretention Facility Design

Estimated Costs:
Piping & Drainage $1,500
Grading & Soil Preparation: $695
Plants & Planting Costs: $1,500
TOTAL ESTIMATED COST: $3,695
Cost is $12,741 per acre of drainage area served

Estimated flow reductions to storm sewer of 25+% in
average summer rainstorms

Flow storage provided for 400 cf. of water, which is
approximately the expected volume of runoff from an
average summer rainshower producing 0.4” of precipitation

In heavy storms, flow will fill bioretention and then bypass
to existing storm sewer system
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Bioretention Benefits

Restores Hydrologic Functions

Economically Sustainable
Efficient Use of Space / Reduced Infrastructure
Property Value
Scale of Maintenance Burdens
Reduces Development Costs

New Tool for Urban Retrofit
Practical / Simple / Universally Applicable

i Maintenance and Management

= Cost-sharing

= Cleaning

= Replacement of Parts or Whole
= Cost-effectiveness

= BMPs in a Watershed

= Public Education

= Motivation




Issues for Full

ol D 4-%" e

aters H BTVIP |

Implementation

Regulatory Framework
Cost — Construction and Maintenance

Technical Issues: Design Specifications,
Water Quality Goals, etc.

Watershed Partnerships
Public Education
Other Issues — Motivation, etc.




