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What?
• The “team”

• Combination remedy

• Monitoring

• Issues



It takes a village…
OU 1 OU 2 - 5

PRPS

Cooperating 
Companies

Glatfelter
WTMI

Menasha

API
NCR
GP

Contractors
Brennan

CH2MHILL
Foth

Tetratech
Brennan

Boskalis-Dolman
Agencies WDNR - EPA

Agencies oversight Boldt, NRT, etc.



“Collaborative” process

• Early & extensive Agency input into design

• Work Groups – empowerment

• Extraordinary effort but better, faster result



OU 1
2004 – 2009
750,000 cy

OU 2 - 5
2007 – 2017

7.2 million cy



Progress

Operable Unit
& Phase

Start 
date

Completion 
date

Volumes 
addressed 

(cubic yards

OU 1 2004 2009 750,000
OU    
2 - 5

Phase 1 2007 2011 160,000
Phase 2 2009 2017 7,040,000

TOTAL 7,950,000

Final phase
2009 - 2017



Decisions

Dredging/disposal
(with capping backup plan)

Dredging/disposal

Engineered caps

Sand covers 

Long-term cap 
monitoring & 
maintenance

2002/2003
Decisions

2007/2008
Decision Amendments



Fox River OU 1
remedial actions

Dredging

Capping

Sand cover

Legend

3” 6”

From:  OU 1 Design Supplement, 2007



Fox River OU 1
dredging process

1

4

3

2

5



Disposal

2004 – 2008 dredging

Photos courtesy of Boldt

Dewatering (geotextile tubes)

Loading

Dredging



3” stone:  operational & 
overplacement

4” stone:  bioturbation & 
erosion protection

3” sand:  chemical 
isolation/operational/mixing 
layer

3” sand:  operational & 
overplacement

0.67” (D50)

0.67” (D50)

8” sediment:  interface  
(PCBs 10 ppm)

13” average

Engineered cap design



“Throwing stone”
(cap armor stone)

Photo courtesy of Boldt



Cap armor stone 
thickness 

measurement 
devices



2009 - OU 1 complete
• 370,000 cy dredged

• 245,000 cy capped/covered over 214 
acres (including 40 acres in 2009)

• Average surface PCB 
concentration goal of 0.25 
ppm met (0.22 ppm predicted)



OU 2 - 5
2007 – 2017

7.2 million cy



Extensive 
Core 

Sampling 
to 

Delineate 
PCBs         

(2004 & 
2005 

sampling)





Basis for a Combined 
Remedy

• Intensive investigation and design work in 
2004 and 2005 revealed new information 
to use in revising remedy
– Some contaminated sediments are deeply 

buried beneath cleaner sediments
– Several large areas have a relatively thin 

layer of sediments with 1-2 ppm PCBs



Basis for a Combined 
Remedy (cont.)

– Thick layers of sediment near some 
shoreline areas can’t be dredged without 
undermining the shoreline

– “Hot spot” in OU-4 near De Pere Dam 
(NCR and US Paper early action)



Basis of Design Report
Remedy Comparison

ROD Remedy Combined 
Remedy

SWAC (ppm) 0.25 – 0.26 0.25 – 0.26
Total PCB mass 
addressed

99% 99%

Near-surface PCB 
Mass removed                                    

92% 92%

Total PCB mass 
removed

90% 74%

Dredge volume 7.6 mm cy 3.6 mm cy
Cap & cover volume 0.56 mm cy 1.05 mm cy
Estimated schedule 15 to 24 yrs 9 yrs



OU 2 - 5 planned remedial actions

N

Dredging

Dredge 
and Cap Cover (sand only)

Cap (sand and gravel)

Courtesy of Tetra Tech

Next slide



Dredging

Dredge 
and Cap Cover (sand only)

Cap (sand and gravel)

OU 2 - 5 planned remedial actions

Courtesy of Tetra Tech

N

Dewatering & Water treatment facility



OU 2 – 5 dewatering location
before construction (2008)

Courtesy of Tetra Tech



Dewatering facility construction

From:  TetraTech weekly QC report



Plate and frame pressesPre-thickener

Dewatering 
and 

water treatment 
facility

Photos courtesy of TetraTech



Plate and frame presses – OU 2 - 5

Photo courtesy of Boldt



Effluent pipeline

Air filters

Filter cake 
storage area

Green Bay Press Gazette photos



Green Bay Press Gazette photo

Dredge 
cutterhead



Caps monitoring & maintenance

• Cores

• Geophysical surveys

• 30+ years



OU 2 - 5 cleanup schedule
Year Dredging (cy’s) Capping/covering (acres)
2009 460,000 --
2010 660,000 37
2011 510,000 32
2012 660,000 43
2013 660,000 53
2014 610,000 66
2015 440,000 28
2016 -- 25
2017 -- 40



Breaking news: 
dredging started



Costs

• OU 1:  $100 million

• OU 2 – 5:  $600 million



Issues
• Cap monitoring/maintenance & 

institutional controls

• Sediment disposal 
– “Workability” (OU 1 - geotextile tubes)
– Community acceptance - especially TSCA 

• Transportation

• Stakeholders




