Active and Passive Stormwater
Capture Methods to Achieve
Stormwater Detention and
Management Goal
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Growth of Impervious Cover
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Growth of Localized Flooding Issues
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Stream Erosion Issues
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What is Stormwater Management?

* Post-development runoff must not exceed
the pre-development runoff

» Calculate the pre- and post-development
storm runoff

e Difference must be retained/detained
onsite such that the additional runoff is not
routed to the existing storm water system
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Traditional Stormwater Management

* Gray Infrastructure / Stormwater sewer systems

* Focus on collection and rapid removal of
rainwater away from the point of impact

* Focus is to reduce or control localized flooding

e Stormwater treated as a waste product to be
removed or “disposed”
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Case Against Traditional Stormwater
Infrastructure
Repair and replacement is becoming
increasingly expensive
Effective pollutant transport
Concentrates flow

It is a wasted opportunity







Sustainable Stormwater Management

* Green Infrastructure / Low Impact Development

* Focus on detention and infiltration of rainwater
away from the point of impact

* Focus on retaining rainwater for beneficial use
* Stormwater treated as an opportunity and asset




Tomorrow VS. Yesterday

The landscape can be a ora

GREEN FILTER - GRAY FUNNEL

filtering pollution as the rainwater allowing pollution and toxins to be
slowly sinks into the ground. washed Iinto our waterways.




Typical Urban Water Balance Model
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Integrated Urban Water Balance Model
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Onsite Stormwater Management

* Sink it: holds stormwater and slowly infiltrates
it into the ground

* Slow it: holds stormwater flow and slowly
releases it to the sewer / river system

* Reuse it: holds stormwater and uses it to
meet building/property water demands




Stormwater Management via
Passive Harvesting Systems

Groundwater Recharge
Improved Water Quality
Flood & Erosion Mitigation
Supports Biodiversity

Lower Utility Costs

Reduced Infrastructure Stress
Energy Savings
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Missouri Botanical Garden
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Stormwater Curb Extensions

e Creates stormwater infiltration area in the
existing street area

e Easy to retofit

e Traffic calming
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Stormwater Planters

Reduces both the amount and flow rate of
stormwater

Naturally treats the water stream by capturing
and removing pollutants

mproves the aesthetic appeal of sidewalks
Requires minimal space
Provides a cost-effective way to treat runoff

Offers versatility (can be various shapes and sizes,
depending on the location and available space)
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PLANTS FILTER AND
TRANSPIRE WATER
WHILE ENHANCING THE
STREETSCAPE

J ATER FROM
SIDEWALK FLOWS INTO

STORMWATER FROM
ROADVYAY FLOWS INTO
THE FLANTER

STONE OR OTHER STORAGE
MEDIA PROVIDES ADOITIONAL
STORMWATER STORAGE



Green Roofs

* Benefits of green roofs
— Energy conservation in building
— Water quality
— Stormwater runoff reduction
— Biodiversity and wildlife
— Provides green space

— Reduce heat island effect
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Stormwater Management via
Active Harvesting Systems

Time based drawdown to meet stormwater
regulations

Long term storage needs for true water
conservation

Potential to over-size storage volume to
meet both

Technology that solves this problem



Twin Oaks Library
Austin, TX




Twin Oaks Library
Austin, TX

* First testing of Opti-RTC System in 2012
e Batched draining based on rain forecasts

Admin Tools Sign Out

Twin Oaks Advanced Harvesting Sy|Navigate to Executive ||  Map

NWS Precipitation Forecast
oxport chart tools
. L v 48-Howr Forecest Latest record at ¥28/2013 840 20 AM

Rainwater Storage Capacity

Past 24 Hours Latest record at 9/26/2013 85059 AM

1180 gallons

Operation Mode

Current state is Automatic

Manual Override
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Storage Level NOAA Graphical Precipitation Forecast
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Twin Oaks Library
Austin, TX
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Internet Based ( )
Weather Forecast

Automatic valve
opens before
forecasted storms

a Control
B Panel

Raingarden catches
and infiltrates
drained water
Irrigation pump
activates during
dry weather

'y l_i y
Roof runoff and AC
condensate drains
to cisterns

Water level sensor
tracks storage
volume
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Belmont Village Senior
Living, Westlake, TX
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Completed March 2014
Required 40,000 gallon for WQV .

Drawdown must happen in 72 hours

Irrigation of cedar forest






Well Elementary School,
Wimberley, TX
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Fort Worth, TX

CubeSmart,




Austin Community College, Leander, TX '
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CHAIN ATTACHMENT, TYP,

STAINLESS STEEL CHAIN CENTERED
ON CISTERN OPENINGS, TYP,

RE4RRIGATION
SYSTEM FLOAT
SWITCH

TO BE HUNG 14'
BELOW THE TOP OF
OVERFLOW FIPE
SHORT TETHER

AUTO-FILL FLOAT SWITCH
TO BE HUNG 21" BELOW

OVERFLOW PIPE
TETHER OF 2
%
N
N
v
2
>
b
N
v
N
PUMP 4
ENCLOSURE 2
b
N

4" FLANGED
GATE VALVE

RE-IRRIGATION
WATER STORAGE

IRRIGATION
WATER STORAGE

4" FLANGED
GATE VALVE



?

Why not both

Active + Passive Water Harvesting
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\

. ‘s
PRy ARy g

g

JLWW/WMMVA










Green Infrastructure

Case Studies




Assessing the effects of catchment- scale urban green

"l infrastructure retrofits on hydrograph characteristics

* Before and after control-
Impact assessment, in
which streets served as
subcatchments, to
quantify hydrologic
effectiveness of street-
scale effectiveness of
green infrastructure

e Bioretention cells, rain
gardens and rain barrels

Ry

son, and Grieser
of Geology, Kent State University, 2015
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O Rain Garden i% Street Side Bioretention
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Assessing the effects of catchment- scale urban green
infrastructure retrofits on hydrograph characteristics

* Voluntary participation resulted in 32.2% (Parkhaven St.) and
13.5% (Klusner St.) of parcels having green infrastructure
installed on two streets

e Klusner: Reduced peak discharge by up to 33% and total storm
run-off by up to 40%

— Phase 1: Lag times increased, bioretention cells built with underdrains

— Phase 2: Lag times not changed bioretention cells built without
underdrains

* Parkhaven: No significant reduction in peak or total stormflows




Case Study: Camellia Development,
Richmond, TX

* 90-acre community

* Original design intent was to use stormwater
canals to manage stormwater while offering
100% of the homes to be built on an amenity

* Canals would be required to manage the 100-
vr 24-hours flood event (approximately 13-
inches in 24-hours) with detention canals

Source: Construction Ecoservices






Case Study: Camellia Development

e Lot Yield - 224 residential lots

e Cost Per Lot - $34,700
e Total Construction Cost - $7,770,500




Case Study: Camellia Development

LID concept consisted of placing bioretention
basins that use high flow biofiltration inside
medians of a public roadway

Roadway would be designhed by an inverted
boulevard section so that the storm water run-off
would come off the lots, enter the paved street
and then continue to drain toward the middle of

the boulevard.

Resulted in a wider right of way section than the
typical boulevard but placed a green, parklike
area, in front of nearly every single residential lot
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Case Study: Camellia Development

* Lot yield —323 (99 more lots)
e Cost Per Lot - $21,156 (S13,543 less than
traditional)

e Total Construction Costs - $6,833,400
(S937,100 less than traditional)
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Case Study: Missed Opportunity

* Drainage ditch that experienced erosion over
time was “redeveloped”

* Gray infrastructure was chosen

* Opportunity for a series of terraced rain
gardens
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