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Service Area Details

⚫ Design Flow = 7 mgd
⚫ Average Flow = 3-5 mgd

⚫ Serve 11 entities
⚫ Approx. 16 square miles

▪ Elkhorn to Darien
▪ Delavan to Williams Bay

⚫ Total Population approximately 38,000

⚫ 31 miles force main, 10 lift stations, 
and WRF in Delavan, remote sludge 
storage and ag land

975 W 
Walworth Ave

Delavan, WI
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Process Details

⚫ Preliminary Treatment = screening and grit

⚫ Primary Treatment = rectangular clarifiers

⚫ Activated sludge 

▪ Ferric addition for TP control

⚫ Secondary Clarifiers

⚫ Low-Level TP Removal 

▪ Chemical Conditioning + Disc Filters

⚫ Anaerobic digestion

⚫ Liquid biosolids program
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Recent WRF Projects

⚫ Blower Optimization
▪ Aerzen high speed turbos, modulating valves, revised controls

⚫ MCC Replacements
▪ MCC-1, MCC-2, MCC-3

⚫ Low Level TP Removal – Convert sand filters to disc filters

⚫ SCADA Replacement and Hardware Upgrades
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Phosphorus Removal Strategy

⚫ Phosphorus compliance evaluation

▪ Couldn’t meet future discharge limits with existing system

⚫ Major capital project to install disc filters ($16M upgrade)

⚫ New equipment replaced sand filter process

⚫ Significant amount of programming modifications required
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SCADA Evaluation

⚫ Phosphorus project provided opportunity to evaluate SCADA

⚫ Contracted Donohue to complete the SCADA Path Forward Study

▪ Quick and affordable review of the existing conditions

▪ Evaluate the WRF and 10 lift stations

⚫ Completed during design of the phosphorus project
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Path Forward Study Recommendations

⚫ PLC Hardware
▪ Outdated, nearing end of life 

support
▪ Obsolete PLCs at lift stations

⚫ Mixed fiber optic network 
cybersecurity issues

⚫ Higher cost WonderWare 
licensing

⚫ Reused standard equipment in good 
condition. Replaced dated 
processors and provided new 
servers.

⚫ Replaced PLC controllers and 
separate business/process networks

⚫ Transitioned to Ignition (Inductive 
Automation) with expandable 
licensing structure. 

⚫ Avoid “double cost”
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Path Forward Study Recommendations

⚫ Outdated, “busy” graphics

⚫ Mixture of previous 
integrators’ programming 
efforts

⚫ Limited access to SCADA 
throughout facility

⚫ Created a local SCADA 
standards document

⚫ Reprogrammed all PLCs using 
object-based programming 

⚫ Leveraged Ignition’s HTML 
base to provide affordable 
touchscreen access points
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Process to Get There

⚫ Engaged Donohue to develop and execute the Path Forward 
recommendations

⚫ Development, programming and hardware supply contract - $1M

Develop 
SCADA 

Standards 
Report

Develop 
“sandbox” 
model for 

review

Lots of 
workshops

Procure and 
install 

hardware

Implement 
Programming

Test and 
Operate

2022 2023 2024
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SCADA Standards Report

⚫ Physical Systems
▪ Structure Numbers/Names
▪ Equipment naming/tagging
▪ Instrumentation types/names

⚫ Virtual Systems
▪ PLC and HMI tags/names
▪ Data management

• Type, frequency, duration

▪ Graphics
▪ Alarms
▪ PLC Programming

Provides a standard 
reference for any 

integrator to maintain 
consistency in our 

facilities.
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Report Example Figures

Also discussed things like 
• alarm indication, colors, and priorities
• Flow totalizer style and display (today, yesterday, last week, etc.) 



1212

Workshops

⚫ Design, Admin and Operations staff

⚫ Lots of effort, but good perspective

⚫ Reviewed all existing known issues

⚫ Discussed desired output

Needed to establish 
home base

Verified existing 
documentation (as-builts) 
against real world to create 
revised PID. 

Verified those against existing 
PLC programs. 
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Workshop Output

⚫ Control Narrative Documents (x6)
▪ Each unit process/related 

equipment

▪ Each piece of equipment with IO

▪ Description of local/remote and 
manual/automatic operation

▪ List of alarms and IO

▪ List of initial setpoints
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Install Hardware

⚫ Test and reterminate each fiber pair

⚫ New network panel at each location

▪ Clean up interior of control panels

▪ Modern equipment for network traffic

• Separate process and business networks

⚫ Incorporate with phosphorus project 
where possible

FIBER 
CONNECTION

NETWORK
SWITCHES

POWER 
AND
UPS
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Implement Programming
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Implement Programming
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Test and Operate

⚫ Rolled over 1 control center at a time, about 1-2 per week

▪ Multiple unit processes may be involved

⚫ Full conversion as of February 2024

⚫ Ongoing improvements and modifications
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SCADA

Questions?
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Disc Filter Project – Launder Covers

⚫ 5-man confined space entry team – every week about 4 hours

▪ About 1,000 work hours per year to clean weirs

⚫ Prevent algae growth to minimize downstream issues with filters
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Disc Filter Project – Launder Covers
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Disc Filter Project – Filter Feed Pumps

⚫ Dry-pit Submersible = known pump type, easy maintenance

⚫ Increase capacity to match peak hour flow = about 30 mgd

▪ Shouldn’t require in-plant bypass to disinfection = protect new P permit
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Disc Filter Project – Filter Feed Pumps
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Disc Filter Project – Chemical Conditioning

⚫ Convert two existing sand filters to chemical reaction tanks

⚫ Coagulation = add ferric to bring soluble P out of solution

⚫ Flocculation = add polymer to make bigger particles to filter out
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Disc Filter Project – Chemical Conditioning
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Disc Filter Project – Chemical Conditioning
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Disc Filter Project – Disc Filters
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Disc Filter Project – Disc Filters

⚫ WesTech Disc Filters

⚫ 20 micron media

⚫ 7 mgd rated performance

⚫ 7.5 mgd rated hydraulic

⚫ Tested up to about 8 mgd
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Disc Filter Performance


	Slide 1
	Slide 2: Service Area Details
	Slide 3: Process Details
	Slide 4: Recent WRF Projects
	Slide 5: Phosphorus Removal Strategy
	Slide 6: SCADA Evaluation
	Slide 7: Path Forward Study Recommendations
	Slide 8: Path Forward Study Recommendations
	Slide 9: Process to Get There
	Slide 10: SCADA Standards Report
	Slide 11: Report Example Figures
	Slide 12: Workshops
	Slide 13: Workshop Output
	Slide 14: Install Hardware
	Slide 15: Implement Programming
	Slide 16: Implement Programming
	Slide 17: Test and Operate
	Slide 18
	Slide 19: Disc Filter Project – Launder Covers
	Slide 20: Disc Filter Project – Launder Covers
	Slide 21: Disc Filter Project – Filter Feed Pumps
	Slide 22: Disc Filter Project – Filter Feed Pumps
	Slide 23: Disc Filter Project – Chemical Conditioning
	Slide 24: Disc Filter Project – Chemical Conditioning
	Slide 25: Disc Filter Project – Chemical Conditioning
	Slide 26: Disc Filter Project – Disc Filters
	Slide 27: Disc Filter Project – Disc Filters
	Slide 28: Disc Filter Performance

