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Merrill — 1881
v" Nekoosa — 1883
v Tomahawk — 1891
v" Brokaw — 1906

v" Port Edwards - 1908
v Mosinee — 1910
v Rothschild — 1917
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e Treated mill effluent >95% BOD reduction




Activated Sludge Treatment &
Phosphorus Demand

1,000 Ib BOD vyields ~500 Ib biomass & needs 5 Ib P
Ex. 65,000 Ib treated BOD - 32,500 Ib biomass
32,500 Ib biomass requires 325 Ib P

Assume 240 Ib/d P in raw effluent:
v Then 325 Ib demand - 240 Ib input = 115 Ib P deficit
v AST mills must add P to maintain healthy biomass
v' AST-type treatment typical at many WI paper mills



Anaerobic Treatment &
Phosphorus Demand

1,000 Ib BOD vyields 100 Ib biomass & needs 1 Ib P
65,000 Ib BOD ->» 6,500 Ib biomass
6,500 Ib biomass requires 65 Ib P

Assume 240 Ib/d P in raw effluent:
v Then 65 Ib demand - 240 Ib input = 175 |Ib P surplus
v AnT mills must remove P to meet discharge limit
v AnT-type treatment NOT typical at paper mills




 Then supplemental Pneeded < Then surplusP
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(217 Ib/d P) (4 1b/d P)

Raw effluent (174 Ib/d P) | . hate (1 Ib/d P)

Sanitary (1 Ib/d P)
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Presenter
Presentation Notes
395 lb/d Phos mass balance

If WQC becomes the discharge standard, the mill is allowed to discharge 4.7 lb/d P


v' 20X MR w/ Fe,Cl; = ~ 1.5 mg/L discharge — not reliable
v' Competing anions impede PO43 precipitation
v' $7.6 million capital + $5.4 million annual O&M
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Presentation Notes
AnT = ~ 85% BOD reduction
MR = Molar Ratio
Costs in 2011 $





e 2010 NPDES permit = 2.0 mg/L

Limit = weighted avg of 2 outfalls



Industry Phosphorus Removal Options

Pulp/paper AST phos discharges are < 1.0 mg/L
Add-on technologies needed to meet lower limits
Potential “conventional” treatment add-ons

v Have been used in some municipal plants

v Biological phos removal

v Chemical precipitation + coagulation

v’ Clarification + filtration

Adaptive management option triggered If filtration
(or equivalent) required



o Examples
v Carbon adsorption
v Membrane filtration

v" lon exchange
v Reverse osmosis




e “Investment” & downstream impairment persists

« Wringing results solely from point sources




Phos WQC: 3" Party Observation

“In my experience, no existing pulp/paper facility In
WI can currently achieve this low an effluent TSS.

To meet this effluent TSS level, a tertiary treatment
process would be required, such as effluent filtration.
At the high wastewater flows of most paper/pulp
facilities, this cost would be prohibitive.

You are welcome to quote me. The above Is just
rational science and reality.”

Dr. Michael Richard, PhD 1/9/2012


Presenter
Presentation Notes
Dr. Michael Richard is a world authority on wastewater treatment microbiology and he provides microbiological analysis and filament identification for bulking, foaming and other treatment problems for activated sludge systems, lagoons, filters or any biological treatment process. This information is used in troubleshooting, problem diagnosis and suggestion of remedial actions for wastewater treatment problems. Dr. Richard has been providing this analysis since 1980 and has analyzed more than 20,000 sludges for more than 5,000 clients. He is the co-author of the definitive Manual on activated sludge microbiology problems and has received numerous national and international awards for research, consulting and training. 
����


WI River: Rhinelander to Nekoosa

e Phosphorus Vectors
v Pulp/paper sector 2007-2009 Avg = 166,220 Ib:
v' Pulp/paper sector 2011 estimate ~128,000 Ib>
v Non-Point “most likely” total = 630,573 Ib?

 Implications
v'Problem w/ traditional regulatory approach
v'Big tool for small problem & vice versa
v TMDL approach — not perfect, but better

1 Source: DNR, 2007-2009 point source average
2 Source: lbid, minus mill closures since 2009
3 Source: DNR, PRESTO long-term regression estimate at Nekoosa, WI WWTP


Presenter
Presentation Notes
P/P is ~37% /26% of “most-likely” total (using 2007-2009 avg’s) at Nekoosa (point source/total load, respectively)

P/P is ~ 34%/22%  of “most likely” estimate in 2011 at Nekoosa (point source/total load, respectively)
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Presentation Notes
Note abrupt NP spike that occurs between Nekoosa (27) and the Dells (32).
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WI River TMDL

o Study scope: Rhinelander to Lake Wisconsin

e Objectives:
v Improve water quality & attain standard
v Determine impact of P discharge on W1 River water quality
v Derive Waste Load Allocations for point dischargers
v" Derive Load Allocations for non-point sources
v Determine impact from sources upstream of impairment
v Accurately link P sources to biological effects
v' Complete in ~ 4 years



v WDNR
v National Council for Air and Stream Improvement
v Modeling Consultant(s)
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» New Page —
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Presentation Notes
Since 1990
White = no impact
Black = mill closures
Red = machine closures
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Source: WI Workforce
Development
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Wage loss values in 2010$

U.S. Department of Commerce Bureau of Economic Analysis Regional Input-Output Modeling System (RIMS II) economic impact multipliers for Paperboard mills used to calculate indirect wage loss. 
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