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Innovative Alternative for
Large CSO Control Projects

PateniNos. 6,503,404,
7,341,670, 7,485,221
Other Patents Pending

Improved Performance and
Lower Cost Compared to
Tunnels or Basins
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1. SystemComponents and Processes
2. Cost Savings

3. Construction Options

4. Operational Advantages

5. Regulatory Compliance
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TREATMENTHSHAFT
FOOTRRINTEVS
BASINFEOOTRRINT

EXAMPLE BASIN
Volume = 3.1 MG
Peak Flow: 50fs
Constructed: 1994
Cost in 2008%$3%.1M
Pump Station: YES

INKSTER BASIN
VOLUME =3.1 MG TREATMENT SHAFT
IS 15% OF BASIN
EXAMPLE SHAFT FOOTPRINT

Volume = 3.3 MG
Peak Flow: 578s
Under Construction
Cost in 2008%$28.5M
Pump Station: NO

DEARBORN CS0 018
VOLUME = 3.3 MG LEGEND
I BUILDING



PatenNos. 6,503,404,
7,341,670, 7,485,221
Other Patents Pending

Shaft Structure

Influent Channel .
Upstream Disinfection (Optional)
Baffle Wall [
Dewatering/Chopper Pumps
Horizontal Bar Screens

Effluent Channel

Backwater Gate

Control Building
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SUMMARY OB ADVANTAGES

Full capture of CSO f@0-95% of stormvents

Skimming, settling, screenimigsinfectiorof any overflows
Gravity operation eliminat@sgepump stations

Compact structure with smalleotprintcompared to basins
Simple hydraulics with very low flow velocities (<0.1 ft/sec.)
Very low head losses throughout entire facility (<0.5 ft)

No surge analysis or protection as requiredtwmihels
Screenings automaticaigntto WWTIB no hauling required

Control facilities (1,500 sq. ft.) may be located underground
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SCREENINGIANDNMHANDLING

Selfcleaningfine horizontal raked b&areens
Numerous installations: Detroit pilot stodgib& St.Aubin

Screens achiewveveragef 98.5 mass reductionftafatables
(EPA Combined Sewer Overflow Technology Fact Sheet, 1999)

Screen bars are continually cleaned with self lubricating combs
Uniform upward velocity through screel®vy head losses
Screens operate automatically based on level sensors

Low power electric motors operate screen hydraulic packs
Screenings fall to shaft bottom and are sent ditectiierceptor by
pumps(NO MANUAL HANDLING)
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FLUSHINGYSYSTEM

High velocity nozzles mix waste water at the shaft bottom
Contents rotate asumitin a verticabxis vortex field of flow

Resuspended solids are dewatered to the WWTP interceptor using

submersible dewatering/chopper pumps
Flushing/Dewatering Chopper pumps activated at set level
No extra handling of solidsio dumpster® no hauling

Odor problems minimized with effective flushing
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1/1OSCAL EFRENSICAID Y DRAWULIEIMODE

UNIVERSITY OF MICHIGENLLEGE OF ENGINEERING

Universityof Michigan Hydraulic Laboratdy, Steven Wright, 2005
Scale model simulatdsametef 95feet; volumef6.8MG

Basedon 5 year, 24 hour, 5 minute peak flow rate ofcis867
Testedor 10 year, 1 hour peak hourly flow rate of ¢{205

Head losseapproximatel9.4 feett peak flow rate

Disinfection contact tinggeaterthan 11 minutes

No impact issues on bottom due to plunge pool effect



PHYSSICAH HYBRAUMCOMODEL

UNIVERSITY OF MICHIGERLLEGE OF ENGINEERING
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PHYSSICAH HYBRAUMCOMODEL

UNIVERSITY OF MICHIGERLLEGE OF ENGINEERING
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PHYSICAE HYDRAUMCIMODEL

UNIVERSITY OF MICHIGERLLEGE OF ENGINEERING




PHYSICAE HYDRAUMCIMODEL

UNIVERSITY OF MICHIGERLLEGE OF ENGINEERING

Flow at 100 cfs




PHYSICAE HYDRAUMCIMODEL

UNIVERSITY OF MICHIGERLLEGE OF ENGINEERING

Flow at 500 cfs
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PHNYSICAHHYDRAUMCOMODEL

UNIVERSITY OF MICHIGERLLEGE OF ENGINEERING

C/Co or 1-C/Co
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CURRENTRRROJECTS

FourTreatment Shafts are currently under construction
First projectompleted FourtQuarter 02010

Shafts range in volume fré3to 7.7 MG

Depth of shafts ranges frdiB8to 161feet below grade

Shaft diameters range frgidto 104 feet

Do o D> Do Po I

Peak flow treatment capacity ranges #@bto 186 £fs



COST ($Millions)
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COST.COMPARISON EXAMPLE

DEARBORN CONTRACT NO. 6

COST SAVING $333$42.6

TUNNEL BASIN TREATMENT SHAFT BID
SHAFT PRICE, 2005

ENGI NEEROS ESTI MATE VERSUS AC’
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CONSTRUCTHON\ADVAN-TAGES

Flexible Construction: Slurry/Diaphragm Wall, Sinking Caisson,
Tangent/Secant/Sheet Pile, Ground Freezing

Lower risk than tunnel boriédess pregrouting

No tunne&ditsor deaeration chambers, shorter connector sewers, less
surface disruption

Ability to split/combine projects to enhance competition
Small footprint reduces land acquisition costs

Independent completion at each project site



TRRAEATTIMEANTTONSTRIARON: 9CONS T R L

VOLUME: 6.8 MG
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VIEW-FROMABASEASLAB

=
=
©
L
=
)
_
@)
>







lw LN ‘ o Luiding J,m‘m / T

SS®Tu, ,

my
e

AR o g

b
~ ""Q -

-

4
»

QL I ¥ [VOLUME: 68MG

e S A ne .n.luh‘

S S it e




PREPARINGOFOR\COVER ANDSCREENS INSTALLATION




CONER ANBCSCREENS AINSTALLATION
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COMERANDCSCREENS AINSTALLEATION
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COVERANBLSCREENS INSTALLATION
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ALUMINUM@QOVER




ALUMINUNMICOVER
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