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Protecting our most valuable 
resource, water.



30 million 
gallons per day



De Pere Facility
8 MGD



Who or What is NEW Water?

• Brand of the Green Bay Metropolitan Sewerage District (GBMSD)

• Two treatment facilities serving NE Wisconsin 24/7/365

• Approximately 100 employees



About NEW Water

• 47 Permitted 
Pretreatment 
Facilities

• 10 Streamlined 
Pretreatment 
Facilities

• 30 Permitted 
and Approved 
Waste Haulers

• Service area of 285 square miles

• 15 municipal customers (232,000 people) and two direct 
industrial customer



WPDES Permit Limit Changes

• Current WPDES permit limit – 1.0 mg/L TP

• MOU next permit term 0.6 mg/L TP

• Following 3 permit terms 0.5 mg/L TP

• Ultimate goal 0.1 mg/L TP



Trident of Phosphorus

1. Adaptive Management

2. Treatment facility operational improvement

3. Indirect dischargers – Pretreatment Program



Phosphorus Species

Particulate reactive

Particulate nonreactive

Dissolved reactive

Dissolved nonreactive



Analytical Tests

• Total phosphorus

• Total phosphorus, filtered

• Soluble orthophosphate

• Soluble orthophosphate, filtered





Calculations

• Particulate, reactive = ortho P – dissolved ortho P

• Particulate, nonreactive = total P – dissolved total 
P – (ortho P – dissolved ortho P)

• Soluble, reactive = dissolved ortho P 

• Soluble, nonreactive = dissolved total P –
dissolved ortho P 





Fox River Fiber

• Wet lap mill – anaerobic digestion

• Micronutrients for digester (50% H3PO4)

• 2015 (922 MGD)
• 2016 (843 MGD)
• 2017 (785 MGD)



Fox River Fiber (continued)

• 2015 total – 26,581 lbs. TP (9.24 mg/L)

• 2016 total – 28,426 lbs. TP (10.68 mg/L)

• October 25, 2016 changed to Super Phos.

• 2017 total – 16,274 lbs. TP (6.68 mg/L)



Fox River Fiber (continued)

• July, 2016 dissolved nonreactive P

−32.86 lbs./day
−65.41 lbs./day
−40.04 lbs./day

−Average 46.10 lbs./day 



Fox River Fiber (continued)

• Dec ‘16/Jan ‘17 dissolved nonreactive P

−13.09 lbs./day
−13.17 lbs./day
−10.33 lbs./day
−30.36 lbs./day

−Average 16.74 lbs./day



Fox River Fiber (continued)

• Reduced diss. nonreact P by 10,716 lbs./yr

• Reduced total P by 17,826 lbs./yr

• H3PO4 is 48% dissolved nonreactive P

• Super Phos is 35% diss. nonreact P



ProActive Solutions

• Chemical blending facility

• Sanitation and cleaning chemicals

• Product line broken into acidic and caustic

• Batch discharge after pH adjustment



ProActive Solutions (continued)

• H3PO4 is used to pH adjust the caustic waste 
tank (500-1,100 gallons per dump, 2-3x per 
week)

• 4.44 lbs. of P in each gallon of H3PO4

• 1-50 gallons H3PO4 necessary to adjust a tank. 
Volumes recorded each event



ProActive Solutions (continued)

• Researched product substitution as a pollution 
prevention strategy

• Concerns raised regarding heat and vapor with 
the use of high concentration sulfuric acid



ProActive Solutions (continued)

• The facility already uses 40% sulfuric acid as 
an ingredient

• Bench scale test was employed to determine 
changes in temperature using the lower 
concentration acid



ProActive Solutions (continued)

• Full pH adjustment was completed with no 
measurable change in temperature. Tech 
memo was drafted and shared with the industry

• Facility agreed to make the change from 
phosphoric acid to sulfuric acid



ProActive Solutions (continued)

• Facility averaged 2.3 lbs. dissolved nonreactive 
P per dump (est. 400 lbs./year)

• Facility averaged 22.9 lbs. of total P per dump 
(est. 4,000 lbs./year)







Conclusion

• Pollution prevention strategies such as product 
substitution work well to reduce/eliminate P 
discharges

• Communication with industrial dischargers 
paramount



Conclusion (continued)

• More time is necessary to better understand 
phosphorus speciation and its impacts

• Phosphorus reduction is a long term campaign





Thank You!
Questions / Comments?

Contact Information: 
Bill Oldenburg, Laboratory & 

Research Manager
boldenburg@newwater.us

(920) 438-1074

For more information 
please visit: 

www.newwater.us

Stay connected with us:


