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OPERATOR INGENUITY

Jim McElvogue

W
hen system upgrades at the Ames Water 
Pollution Control Plant (Ames, Iowa) led to 
problems with effluent reuse pumps, it took 
a clever operator, some polyvinyl chloride 
(PVC) pipe, and a simple idea to get things 
flowing properly again.

When originally constructed in 1989, the facility — a 
two-stage trickling tower filter facility with an accompanying 
solids contact process — did not include effluent reuse in its 
design. The original plan was to extract and treat water from 
onsite wells for facility use. But the well water contained a 
high iron concentration that requires extensive treatment 
with iron filters, potassium permanganate, and sodium 
hypochlorite. The labor-intensive pumping and treatment 
system required cleaning and flushing to maintain the 
189,000 L/d (50,000 gal/d) that the facility uses.

After a few years, it became apparent that using effluent 
water could be a highly cost-efficient alternative. Facility 
personnel designed and installed an effluent water system. 
The new system used well casings but installed the units in 
the effluent channel rather than underground.

Turbulent wet well 
The original pumps were located outside of the facility’s 

main buildings with the controls and filters housed in a 
small shed. But the design of a new ultraviolet disinfection 
system provided the opportunity to move the system inside 
to facilitate maintenance. But this change also created an 
unexpected problem.

The new pump location sits directly downstream from 
the of UV dosage control gate. As the water flows over 
the gate, it falls into the wet well and creates considerable 
turbulence near pump intakes. This turbulence caused 
pump cavitation and a complete loss of pressure. It 
rendered the effluent reuse system unusable.

Simple solution
Solving the turbulence and resulting pump cavitation 

problem could have taken several paths. Any engineered 
solution would require a considerable amount of time and 
incur substantial costs. Any time with the system down 

PUMP STRAWS
Avoiding turbulence to stop cavitation
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The City of Ames Water Pollution Control Plant in 

Iowa moved its effluent reuse pumps into the same 

building as its new ultraviolet disinfection system. The 

filters, backwash, and pressure control system use 

pressure sensors to relay info to the variable speed 

drive control for the pumps to maintain a constant 

pressure and pumping capacity.

The brown pump casings extend into the 

wet well immediately below the ultraviolet 

dosage control gate. However, the 

turbulence of the water caused cavitation 

in the pumps, rendering them unusable.
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meant a return to the well pumps and treatment 
system to provide the needed water.

One possible remedy included relocating 
the effluent pump system. This change would 
mean major costs for reconstruction, plumbing, 
and electrical work. Another solution could have 
been building a baffle to deflect water with the 
accompanying design, construction, installation, 
and testing. Both were viable solutions, but the 
question of who would pay for the fix — owner, 
engineer, or contractor — was unresolved.

Then, Joseph Krebs, one of the facility’s 
operators, offered a simple fix: move the pipe 
intakes away from the turbulent area. Krebs 
suggested building a “straw” for the intakes to pull 
water from a few feet down the effluent channel 
rather than right beneath the overflow gate.

City staff used stainless steel pipe restraints 
and anchors to attach PVC pipes to the pump 
intakes and routed the pipes downstream a few 
feet. Effluent water completely floods the end of the 
oversized pipe and provides a source of water not 
entrained with air.

Because leaks were not a concern, operators 
used stainless steel screws instead of glue to join 
the pipes. This allowed greater flexibility in installing 
the pipe by providing the means to adjust the pipe 
lengths and route. Installation took less than a day 
and cost was minimal.

The fix restored full pumping capacity and 
pressure. As a side benefit, it also reduced the 
intake of algae that had led to pump plugging 
problems before. Algae that grow in the final 
clarifiers and ultraviolet disinfection system come 
loose and travel down the effluent channel. The 
extended intake pipe deflects the algae away from 
the pumps. The larger pieces of algae that used to 
plug the pumps can’t be sucked up the extended 
intake in this configuration.

Jim McElvogue is superintendent City of 
Ames Water Pollution Control Plant (Ames, Iowa). 

Operator Joe 

Krebs invented a 

solution to the 

problem by placing 

“straws,” made of 

PVC pipe, around 

the pump casings 

and extending 

down the effluent 

channel. The pipes 

essentially move 

the intake to a less 

turbulent area.

The intake pipe 

(white PVC section) 

stretches out of the 

turbulent part of 

the effluent channel.

Because the entire intake pipe 

typically is submerged, Krebs used 

stainless steel screws, instead of 

glue, to join the pipes. The screws 

offer more flexibility in installing 

the pipe by providing the means 

to adjust the pipe lengths and 

configuration more easily.

Calling All Duct-Tape Gurus
Submit you entries now for WEFTEC®’s fourth annual Ingenuity Contest
This competition recognizes your ability to solve a persistent problem with nothing more than the materials at hand and 
your ingenuity and imagination. The competition is open to all clever ideas related to treatment processes, collection 
systems, laboratory practices, stormwater, administration, human resources, you name it.

Visit www.weftec.org/ingenuity
(Entry period ends June 5.)
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