November 17, 2010

Siphons Aren’t Just for

River Crossings
SE Basin ProjecRichmond, Indiana
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Siphon Design Parameters ——
Siphon Features Included

Siphon Construction
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SE Basin Location



SE Basin
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Challenge

Wet Weather

Sanitary Surchargmdf T

due to Infiltration
and Inflow

Bypass Pumping to
relieve surcharging

Violation Letter
from IDEM 1619-06
Fines paid

Agreement to
correct by end
of 2010
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Donohue Performed Study to
Analyze Situation

* Ongoing Flow Monitoring by City
Dry weather average 1/9GD

Wet weather approaches IGD 3
OO0 LI OAGe 2F UKS SEA&GAY3I HN:

* SWMMmodeling

Future flows could reach 204GD

* Developed alternatives

Parallel Interceptor
Temporary Storage in Upstream areas
Relining Sewers to Minimize I/l

®* Recommendation



Recommendation

* Alternate 1¢

Parallel
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Interceptor
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* Estimated cost L

$6.65 Million -

* 2Phases
Construction

* North of L Streeti/
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¢ Contract A

®* South of L Street
¢ Contract B




Siphon Location

* Siphon crosses a 1900 ft wide by ~85 feet deep valley

* An existing triple barrel (6, 12, 12) siphon exists but connected
to an overloaded sewer, so the last 500 feet were relocated
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Siphon Alignment




Siphon Alignment




Siphon Alignment




Siphon Alighment




Siphon Alignmen




Siphon Profile View
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Siphon Sizing Design

Available
Head new old
49.23 downstream 891.92 893
Hydraulic grade line slope = 2.605%
Head loss=f*VA2/2g*L/D
Hazen Williams Method
Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4
H= 49.23 H= 49.23 H= 49.23 H= 49.23
V= 5.79 V= 8.73 V= 8.73 V= 12.39
g= 92,2 n= 32.2 g= 32.2 g= 32.2
= 0.025 = 0.022 f= 0.022 f= 0.020
L= 1890 L= 1890 L= 1890 L= 1550
D= 0.5 D= 1 D= 1 D= 15
Q= 735,000 Q= 4,432,215 Q= 4,432,215 Q= 14,145,242
Gallons Gallons
total Q= 5,167,215 total Q= 9,599,430 per Day total Q= 23,744,672 per Day
Head loss=(V"1.85*L)/((1.318*Ch)"1.85*R"1.17)
Darcy Weisbach Method
Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4
H= 49.23 H= 49.23 H= 49.23 H= 49.23
V= 5.91 V= 9.16 V= 9.16 V= 11.84
Ch= 120 Ch= 120 Ch= 120 Ch= 120
R= 0.125 = 0.25 R= 0.25 R= 0.375
L= 1890 = 1890 L= 1890 L= 1890
D= 0.5 = 1 D= 1 D= 15
Q= 749,992 = 4,650,482 Q= 4,650,482 Q= 13,522,169
Gallons Gallons
total Q= 5,400,475 total Q= 10,050,957 per Day total Q= 23,573,126 per Day



