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Presentation Topics

Historical background of drainage issues
Need for integration of urban water elements
Problems that must be overcome

Emerging approaches and new opportunities

One Early Method of Getting Rid of Wastewater

Wastewater treatment

has only been around

since the late 1800s.
People dumped wastes

into gutters, ditches,

and out open windows.
People started wearing hats
at this time....

"Tout-a-la-rue” (all in the
streets), with the
expectation thatdogs, pigs,
and rain would effectively
remove wastesThis was
the waste disposal policy in
most western cities until
the late 1800s.
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Ancient springs at Delphi, Greece (site of Oracle) : A g [ «Sewer” is from the old
(bronze age center of the universe) — water has always beemtral _ 1 g | . English for “seaward.”
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Early Flush Toilet Vast Improvement in Sanitation

CRAPPER'S
Improved
Registered Ornamental
Flush-down W.Q.

! With New Design Cast-iron Syphon Water
Waste Preventer.

No 518.

Improved Ornamental Flush-down W.C. Basin
(Registered No. 145,823), Polished Maho-
gany Seat with flap, New Pattern 3-gallon
Cast-iron Syphon Cistern (Rd. No. 149,284),
Brass Flushing Pipeand Clips, and Pendant
Pull, complete as shown ... . £615 0

Major Receiving Water
Beneficial Uses

Stormwater Conveyance (flood prevention)
Recreation (non-water contact) Uses
Biological Uses (Warm water fishery,
aquatic life use, biological integrity, etc.)
Human Health Related Uses (Swimming,
Fishing, and Water Supply)

Receiving Water Effects of
Stormwater Pollutant Discharges

Sediment (amount and quality)

Habitat destruction (mostly through high flows
[energy] and sedimentation)

Eutrophication (nutrient enrichment)
Low dissolved oxygen (from organic materials)

Pathogens (mostly from municipal wastewater and
agricultural runoff)

Toxicants (heavy metals and organic toxicants)
Temperature

Debris and unsafe conditions

etc.
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Typical Urban Receiving Water Problems

Historical concerns focused on increased flows during rairsnd
associated flooding. However, decreased flows during dry perisd
are now seen to also cause receiving water problems.

Failing Infrastructure

Discharge of sanitary sewage
leak into Village Creek;
Birmingham

Extremes in Flows
Urbanization causes extremes in flows;
extended dry periods and short periods o
higher flows in many areas. In the arid
west, urbanization increases dry weather
flows in intermittent streams due to
excessive irrigation 7
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Urb?j” Wildlife  However kids stll play in urban creeks Sewage only source of urban water bacteria
and Sewage

Contamination CANOPY V/S NON CANOPY ROOFS

Potential health effects
due to exposure to 3000

pathogens in urban 2500 ﬂ

receiving waters.
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Navasink River, NJ, public swimming beach
adjacent to CSO discharge and public works
yard.
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Canopy is tree overstory and habitat for birds andsquirrels

Transportation Accidents Fire from 200,000 gallons of spilled

Alabama has about 200 transportation accidents gasoline into an urban creek, Bellingham,
every year involving hazardous materials. This is Washington, 2000.

a typical amount for many states. Many of these
accidents affect the stormwater drainage system.

Bellingham News photos
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Auckland, New Zealand
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However, infiltration severely limited by compaction and cloggig
of typical disturbed urban soils
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Same pattern

in other parts

of the country,
just shifted.

Pitt, et al.(1999)
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Infiltrating swale as part
of treatment train, Lake
Oswego, OR
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Milwaukee, WI, Ruby Garage Maintenance Yard MCTT
Installation

Hydro International, Ltd.

Upflow filter insert for
catchbasins at smaller
critical source areas

Able to remove particulates and targeted
pollutants at small critical source areas.
Also traps coarse material and floatables
in sump and away from flow path.
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Performance Plot for Mixed Media on Suspended Soild s for Influent

Concentrations of 500 mg/L, 250mg/L, 100 mg/L and 5 0 mgiL

Influent Cone. Effluent Conc.

— High Flow 501
— Mid Flow 500
Low Flow 500
High Flow 25
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— Low Flow 250
— High Flow 101
— Mid Flow 100
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Nid Flow 50
— Low Flow 50
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LA River
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Land Use

Area (ac)

Area (%)

TOTAL
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% TSS Mass Reduction

100%
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$92,155, 90.7% $144,432, 91.8%

Calculated annualized . .

Street cleaning, bioretention

total life cycle costs and ~ Stectceanrs ant green 001 in alland wes

uses plus wet pond at outlet plus wet pond at outlet

flow and pollutant
reductions for different
stormwater controls.
This example for TSS.

Street cleaning,

Street cleaning bioretention and

and bioretention green roofs in all

in all land uses *
Bioretention in <* $55,251, 27.2% $107,528, 30.3%

commercial
and institutional
9
Street cleaning and ® $29:497. 16.8%

bioretention
Green roofs in

1 onlyin residential 0
commercial and
$8,947, 6.1% ¢ $55.51,16%
$0 $20,000 $40,000 $60,000 $80,000 $100,000 $120,000 $140,000

Annualized Values of all Costs ($)

$160,000

Conventional
Development

Conservation
Design
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Conventional
Development

Conservation
Design

22



8/27/2009

www

r
h«&

LLLLLEFUEN 72
-

»
..__________.”\x A &)
'ﬂ 11% TILEI Y L

y 1111

.
T

23



8/27/2009

24



