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• Understanding System Components

• Sizing The Pump(s) For The Application

• Risk Management

• Summary
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System Components

System Components Design
• Flow

• Design
• Strength

System Components Physical Conditions
• Flow

• Elevation
• Distance



System Components

5

What You Should Know About Existing Conditions:

• Line size, condition, quantity

• Flow Conditions  ( Low, Peak, Average Flow )

• Product being pumped ( Solids, pH, Temperature, Chemicals, Sludge, Slurry )

• Suction & Discharge Point Depth and Footprint 
( Suction Lift & Line Configuration )

• Profile and Plan Details ( HGL, Road Crossings, Obstacles )

• Project Duration ( Diesel vs. Electric )

• Environmental & Health Issues ( Noise, Emission Regulations)



System Components: Flow
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Sewage flow duration pattern for a typical municipality

• Gravity sewer flows vary during the day with peak times at 6:00-9:00 AM and 6:00-9:00 PM.
• Storm water may enter lines through cracks, which will dramatically increase flow during rain events.



System Component: Product Pumped
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System Component: Suction/Discharge Points 
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System Component: Suction/Discharge Points 
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System Components: Profile Details
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System Components: Plan Details
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System Components: Duration Impacts Cost
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Calculate Operating Cost
• Electrical Cost ($/KW-HR
• Diesel Cost
• HP Required
• Calculates $ to Operate

Cost Comparison
• Initial Pump Cost
• Capital Cost
• EHS Cost



System Components: EH&S 
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Emission Regulations
• EPA’s Clean Air Act
• Tier 4 Emission required on All Non-road Diesel by 2016
• Reduce Particle Matter (PM) & Nitrogen Oxides (NOx) 

Contamination Concerns
• Diesel Fuel
• Hydraulic Oils
• Wastewater Spills

Residential Concerns
• Visibility
• Noise
• Odors



Pump Sizing By Application 
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Sizing Application: R & E

15

BEP OPERATION
• BEP is the FLOW & HEAD the Pump was Designed for

• Minimizes Shaft Deflection & Recirculation
• Increases Reliability & Efficiency



Sizing Application: R & E
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Sizing Applications
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Duty Conditions 
Peak Flow: 4,882gpm @ 125’
Average Flow: 4,000gpm @ 105’
Low Flow: 2,200gpm @ 75’

OPTION 1: ONE HL250M PUMP
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(1) CD225M
Low Flow: 2,200gpm @ 75’

Sizing Application
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OPTION 2: THREE CD225M’S – SINGLE PUMP OPERATING – LOW FLOW



Sizing Application
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GODWIN OPTION – (3) CD225M’S– TWO PUMPS OPERATING – AVG FLOW
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(2) CD225M’S
Average: 4,000GPM @ 105’



Sizing Application
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GODWIN OPTION – (3) CD225M’S– THREE PUMPS OPERATING – PEAK FLOW

2200 rpm  

2000 rpm  

1800 rpm  

1600 rpm  

1400 rpm  

25%
40%

50%

60%

63%

60%

55%

45%

33%

0

5

10

15

20

25

30

35

40

45

50

55

60
0 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250 2400

0

25

50

75

100

125

150

175

200

0 750 1500 2250 3000 3750 4500 5250 6000 6750 7500 8250 9000 9750 10500

H
ea

d 
(m

et
er

s)

System Flow (m^3/hr)

H
ea

d 
(F

ee
t)

System Flow (USGPM)

(3) CD225M’S
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Impeller Design
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Impeller Design

Head
Flow
NPSHr
Eff.
Solids



Impeller Design
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B 
• .25” Solid 
• 55% Eff.

D
• 3.1” Solid
• 35% Eff.



Risk Management
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Risk Management
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• Planning

• Professional Assistance

• Operation

• Noise Abatement

• Freeze Protection

• Crossing

• Misc. Components 



Risk Management: Planning
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Planning the Bypass

• Scheduled repair, Upgrade, Emergency
• Duration: Operational Cost
• Redundancy



Risk Management: Professional Assistance
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Techincal Proposals

• Ensure that the system will fit the project before a single pumps is shipped

• Develop tailored system designs and curves using a combination of the 

physical environment and system conditions

• Conduct a job-walk to determine logistics and onsite obstacles

• Complete SPECIFICATION in bid package

• Review submitted bypass plan carefully



Risk Management: Operating the System
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Operating Pumping Equipement

• Increase Reliability & Efficiency with Scheduled/Preventative Maintenance Plan 

• Tier 4 Emission Reduction Engines Operating Range

• Fuel consumption & refueling plan



Risk Management: Operating the System
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Operating Pumping Equipement with Control Systems

• Increase Reliability & Efficiency by operating near BEP

• Tier 4 Emission Reduction Engines Operating Range

• Fuel consumption & refueling plan

Drive Controls & 

Transducers

ECU & Control 

Panel

Remote Monitors 

& Controls



Risk Management: Noise Abatement
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EHS Requiring Noise Reduction

• Sound attenuated cabinets reduced to 69 dB at 30’
• Electric Drive pumps w/ VFDs
• Submersible Pumps



Risk Management: Freeze Protection
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Designing System for Freezing Conditions

• Continuous Flow

• Continuous Drainage

• Schedule Running

• Trickle Charges

• Block Heater

• Heat Wrapping



Risk Management: Crossings
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Designing System for Access

• Maintain Traffic Flow w/ Roads Ramps
• Reduce Cost
• Reduce Disruption

• Environmental Crossing
• Reduce Cost
• Reduce Labor



Risk Management: Misc. Components
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Designing System for Safety & Reducing Cost

• HDPE & Fusion Machine
• Filters
• Sewer Plugs
• Light Towers
• Auxiliary Fuel Tanks
• Stream Box



Knowledge Check  

Operating a pump where on 
a pump curve, increases 
Reliability and Efficiency ? 

ANSWER:
• BEP



Summary
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Summary
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• Bypass applications require continuous, reliable pumping during Operation. R&E

• Bypass applications sometimes require sophisticated solutions. Planning

• Using solid engineering principles, pump systems must be sized and designed to handle 
project flows.  Low, Peak, Average

• System Components Design & Physical Conditions are key in pump selection.  
Diesel,Electric,Self-priming,Submerisble

• Detailed specifications for the bypass application are critical to the successful 
implementation of a bypass.


