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1. Fargo Water Utility Overview
• Water Treatment Plant Overview
• Raw Water
• Plant Performance

2. Impossible Triangle
• Quality
• Efficiency
• Cost

3. Strategies and Innovations to Get 
the Job Done

OUTLINE



Fargo Water Utility 
Overview



• 30 MGD Lime Softening 
WTP (1997)

• 15 MGD Integrated Duo 
Membrane WTP (2018)



Fargo Lime Softening WTP

• Fargo Water Treatment Plant (WTP) in operation since 1912
• Current WTP completed in 1997 with a capacity of 30 million gallons per day (mgd)

UV Disinfection

GAC Bio-Filtration



Fargo 15 MGD 
Integrated Duo 

Membrane 
WTP
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Fargo Raw Water 
Overview
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Fargo WTP Raw Water Total Hardness

Rivers are increasingly exhibiting more 
extreme variations in water quality.
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Meet EPA Primary Drinking Water Standards

Total Hardness: 115-130 (120) mg/L as CaCO3

TDS: < 500 mg/L

Sulfate: <250 mg/L

Taste and Odor: no complaints

Fargo WTP Finished Water Goals
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Fargo WTP Finished Water – Total Hardness
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The Average TOC removal rate 
was 76.5% since 2020
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Fargo WTP Community 
Engagement and Recognitions



Public Education

Plant tours to K-12 students, college students, and professionals. 



https://www.tpomag.com/editorial/2024/12/in-fargo-award-for-good-taste-reputation-for-quality

TPO. November 2024



Top-Tier 
Operation 

Staff



We Care About Water Quality



2024 
Membrane 

Facility of the 
Year Award



Impossible Triangle
Quality, Efficiency, Cost



How to operate two plants 
in a way to achieve:

Great Water Quality

High Efficiency

Low Cost

Win Them All

Quality

1

2

3



Operation 
Strategies



Operation variables:
1. Raw water selection: two rivers
2. Flow split between two WTPs
3. Intermediate RO permeate transfer between two WTPs
4. Finished water quality from each plant
5. 13 chemicals

Production Cost Model: A real time chemical cost estimate based 
upon real-time water quality monitoring

Operation Strategies



New SCADA System
Team Approaches

Fargo WTP has been working closely with NDDEQ, ND PFA, and 
DWR on various projects aimed at improving finished water quality 
and enhancing overall plant efficiency.



New SCADA System
Tools in Place for Operational Improvement

A New SCADA System



Past Fargo WTP SCADA System
• 4 mouse clicks to get trend of single data point
• Slight data Retrieval delay
• Data point not trended with other related data
• Limited performance ‘information’

Information Speed with New SCADA System
Over 100x Faster for Operations Personnel

New Fargo WTP SCADA System
• Each mouse click 4 to 6 different trend graphics 
• Multiple related data point on each screen
• Graphic load quickly (minimum delay)
• Example screen has 27 trended data points
• 4 mouse clicks get roughly 108 data points trended

Times about 15 end users  1,500 times faster plant-wide!



Full WTP Assessment in Seconds to Minutes



Tools in Place for Operational Improvement
Chemical Cost Calculator



Power Costs
Tools in Place for Operational Improvement

Power Cost Analysis



Slide XX
Tools in Place for Operational Improvement

Treatment Cost Model
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Tools in Place for Operational Improvement
Environmental Lab



Slide XX
Tools in Place for Operational Improvement

Treatment Cost Model



Slide XX
Tools in Place for Operational Improvement

Treatment Cost Model



Tools in Place for Operational Improvement
Continuous Monitoring



Accurate Cost to Produce 
Water at Each Plant and 

Finished Water Quality from 
Each Plant are Key to Achieve 

the Impossible Triangle



Big Three

Chemical

Landfill 
(sludge)

PowerMajor Cost to 
Produce 
Water
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WTP is much softer, 
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LSWTP and MWTP Finished Water Quality
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1. Lower Total Hardness
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1. Use more lime and soda ash to 
drive up chemical cost

2. Produce more sludge to increase 
landfill cost

What will be the total cost impact?

LSWTP and MWTP Finished Water Quality
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Knowing the membrane process is more cost-efficient, the plant 
staff relies more on the MWTP to manage both water quality and 
production costs.

1. Maintain high production at the membrane water treatment plant (WTP).
2. Transfer RO permeate to the lime-softening WTP to support overall system 

performance.
3. Slightly elevate total hardness in the effluent from the lime-softening basins 

to reduce lime and soda ash usage and associated chemical costs.
4. Minimize scaling in the primary softening basin and downstream processes to 

help lower operations and maintenance (O&M) expenses.

Strategy to Run Both Plants



A series of projects/programs aimed at enabling Fargo WTP 
staff to operate both plants with optimal cost efficiency and 
water quality:

1. Red and Sheyenne Raw Water Intake Projects
2. Raw Water Meter/Valve Vault Project (with photos)
3. Grow Our Own Staff

• Routine Staff Training Program
• Conferences/Workshop

4. Empowering our staff to develop innovative solutions.

Supporting Projects



Supporting Projects – Intake Projects



Supporting Projects – Raw Water Valve Vault



Supporting Projects – Routine Training Program



Plant Innovations and 
Operations Creativities 

to Get the Job Done



Accelerate UF membrane replacement schedule:
• Release the stress on the operation team to 

repair broken fibers
• Increase MWTP treatment availability to manage 

the overall cost and production

Membrane Replacement Schedule

1

2 Steady pace to replace RO membranes
• Competitive RFP to reduce the replacement cost
• Manage RO permeate quality



Select Appropriate Technology

3 Liquid Oxygen (LOX) –VSA Installation
• Annual usage reduction: 624 tons

- 2017-2018 (Ave): 1,065 tons
- 2022-2023 (Ave): 441 tons

• Cost reduction: $88,875 in 2024.



T&O Removal and Bromate Formation Mitigation
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Data Driven Operation Decision to Improve Water Quality



Solids content increased from 
37% up to 41% on an average.
What is the impact?

Creative Plant Operation – Sludge Thickening
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0.02 N Standard acid solution 
for online hardness and 
alkalinity instrument:
Home-Made
• 40% sulfuric acid: $0.53-$0.77/lb
• Weekly Usage: 80-100 mL
• Annual Cost: $6-$9

Annual Saving: $40,000

Staff Go Above and Beyond



Staff Go Above and Beyond

1. Feed chlorine to Filtrate 
wetwell

2. Feed sodium bisulfite to 
quench chlorine residuals

3. Relocate anti-scalant feed 
point

4. Install an inline mixer

5. Feed hydrogen peroxide to RO 
feed

6. Test various anti-scalants

7. Test a biocide (NSF approved)

8. Evaluated various CIP regimes

1) Circulate time/flow rate

2) Soaking time

3) CIP chemicals

9. Rinse the 1st stage lead 
elements

10. Replace the RO element 
interconnectors

11. Replace RO brine seals

12. Relocate 1st stage lead RO 
elements

13. Blackboxes monitoring

14. Bacteriological testing (HPC)

15. Membrane autopsy

16. Cleaning study



1. MWTP Design: $1.30 million annually
• RO Transfer line
• Biological GAC after ozone-peroxide
• Cost information analysis tools

2. LSWTP Solids Production Avoidance ($1,7-$3.3 million)

3. Ozone: Phase 2: $60,000 annually
• VSA System Installation

4. MWTP Sludge Settling: $100,000-$150,000 annually
• 2024 to landfill: 37%  41% 
• Hauling less water
• Less sludge plant polymer use ($38,000)

5. Analyzer Reagent Savings: $40,000 annually

6. What’s left: More than $200,000 annually
• Increase MWTP/RO operation
• RO CIP Optimization
• Lime softening WTP process optimization

Cost 
Efficiency



Cost 
Efficiency
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What is in the 
Near Future?



Every 7 years or so….

Assess Whole Water System
• Water Plant
• Raw Water Supply
• Water Distribution System
• Future Financial Needs

Work In-progress
• LSWTP Processes Rehab
• Treatment Process Optimization (CO2, Ozone,…)
• City-wide AMI project
• Lead Service Line Replacement

Master Planning: Next 2-3 Years



QUESTIONS?
THANK YOU!

T. Hall, Water Utility Director, Fargo
Q. Chang, Senior Advanced Technical Specialist, AE2S


