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Non-Time Critical Removal Action 

 Associated with a former MGP site near the 
Menominee River in Marinette, WI – Superfund 
Alternative Site 

 Mechanical dredging of NAPL and elevated PAHs in 
Menominee River sediment to address risks to human 
health and ecological receptors (purpose for interim 
action) 

 Affected sediment adjacent to a private marina and 
highly utilized public boat ramp 

 Project evolved to address unplanned activities  

• Additional dredge volumes 

• Removal/replacement of sewer outfall 

• Placement of isolation/treatment barriers to 
address dredge residuals 

 Project Team adapted to unplanned extreme  cold 
weather conditions 



History of the Site 

 Constructed 1901-1910; operated 
through 1960 
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Presentation Notes
Former slough connecting MGP to Menominee River used as a logging slipMGP residuals in the Menominee River likely migrated from the MGP via the slough that drained into the Menominee RiverCity of Marinette purchased the property in 1962Structures were removed during the wastewater treatment plant expansionMGP-residuals were removed and disposed as part of the WWTP expansion in 1960 and sewer expansion in 2004



Before Removal 



Work Plan 

Plans were approved for: 
 Installation of a temporary  

cofferdam to contain  
suspended sediment and  
wood debris 

 Mechanical dredging of  
nearly 7,000 cubic yards of  
sediment 

 Sediment stabilization & de-watering pad construction 
 Installation of contact water treatment system 
 Disposal of stabilized sediment in an engineered landfill 
 Shoreline and upland support area restoration 
 Dredging work planned to be completed October-December 2012 to 

minimize impacts to recreational fishing 
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Presentation Notes
In 2012 a sediment investigation was conducted to define extents of river impacts



Marching Orders 

• "We want to make sure Boom Landing will be returned 
in as good a condition, or better, than when we got it” 

 

• "Significant below-zero temperatures for a prolonged 
period of time would hamper our efforts, but barring 
adverse weather, we feel we can make it work” 

 

• “Boom Landing will again be ready for use by the start of 
fishing season this spring” 
 

-Brian Bartoszek, Wisconsin Public Service Corporation   
 
 

Source: EagleHerald Marinette & Menominee online newspaper 



Cofferdam Installation, Maintenance & 
Monitoring 

 Installed in two phases  
 Installed majority while PAH 

and navigational dredging 
occurred outside of 
cofferdam. Remainder 
installed before interior NAPL 
dredging. 

 Electric deicer units 
 Deflection monitoring survey 

program   

Presenter
Presentation Notes
West and north walls installed first.  East wall left open to facilitate transport of exterior sediments dredged from adjacent marina.  East wall closed upon completion of  exterior dredging.Electric deicer units were installed on the cofferdam to prevent ice from forming near the cofferdamDeflection monitoring survey program for existing shoreline sheet pile walls was extended to include portions the temporary cofferdam 



Dredging Within Temporary Coffer Dam 

 Dredging inside the temporary 
cofferdam began in November 
2012 and ended in January 2013 

 Two large track backhoes with 
environmental buckets stationed 
on work barges 

 Dredged sediments were loaded 
and transported in roll-off box 
containers on top of transport 
barges. Sediments off-loaded 
near shore. 
 
 

Presenter
Presentation Notes
Western and southern portions dredged to bedrock.Sequence dredging against existing sheet pilings.Impacted sediments in “cove area” extended beneath existing storm and treated sanitary outfall structure. Necessitated removal and replacement.Dredging operations required pre- and post-dredge quality assurance (QA) bathymetric surveys, post-dredge sampling, and daily quality control (QC) bathymetric surveys to monitor progress. 



Sediment Stabilization 

 Asphalt stabilization pad constructed to: 
 Provide a location to mix dredged sediments with stabilization 

amendments Decontaminate equipment while minimizing impacts to 
the soils in the upland support area 

 LOTS of product used (Cal Cement => Portland Cement => Quick Lime) 

 Pad consisted of  three areas: 
 Pad extension to convey dredged sediments from off-load area to 

mixing/stabilization area 
 Large section for mixing and stabilizing sediments 
 Load-out and truck decontamination area 

 Pad surface was graded for liquids to drain to a sump.  Liquids 
pumped from sump to adjacent water treatment plant. 

 



Contact Water Treatment Plant 
 Treatment plant consisted of: 

• Influent & effluent storage 
tanks 

• Sand and bag filters 
• Oil-water separator 
• 0.5-micron cartridge filter 
• Granular activated carbon 

vessels 
 Discharge parameters: 

• TSS, oil and grease 
• Hg and Pb 
• PAHs and benzene 

 Treated  and untreated contact 
water storage tanks were tented 
with propane and electric 
heaters to reduce freezing.   

Presenter
Presentation Notes
Contact water generated from:Precipitation and sediment pore water captured on the stabilization padDecontamination water & backwash from the water treatment systemDetectable concentrations of mercury in treated contact water became problematic – mercury was not allowed to be discharged back into the Menominee River.Treatment reduced concentrations of remaining parameters to acceptable levels – including “non-detect” concentrations.Available treatment plant upgrade options to handle mercury were cost prohibitive.Discharge option to Menominee River was replaced with transporting treated water (and later untreated water) to an approved off-site treatment/disposal facility.



NRT’s Role – Pre-Construction 
 Plan/Perform 

investigation of sediment 
contaminants (RI) 

 Prepare Engineering 
Evaluation /Cost Analysis 
(EECA) for removal 
action alternatives 

 Regulatory agency 
negotiations 

 Prepare plans & 
specifications 

 Procurement support 
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Presentation Notes
Remedial Investigation consisted of: - Ambient (background) sediment samples - Site characterization sediment samples on transects with step out locations - Samples analyzed for benzene, toluene, ethylbenzene, xylenes, PAHs (16 & 34), PCBs, inorganics, total organic carbon - Select samples were used in 28-day growth and survival endpoint toxicity testing with Hyallela aztecaConceptual site model focused on human health recreational user and benthic invertebrates exposed to MGP-residuals in sedimentRisk assessment evaluated multiple lines of evidence to determine risk zones, including bulk chemistry, equilibrium sediment partitioning benchmarks, and toxicity testing resultRemoval action was ultimately based on the conservative generic probable effects concentration (PEC) screening value of 22.8 milligrams per kilogram total PAH. Risk assessment indicated a risk break point of approximately 50 mg/kg total PAH would be protective of benthic invertebrates



NRT’s Role – Construction Management 

 Real-time design adaptations  
 Project communications and bi-weekly 

progress meetings 
 Contractor invoice, budget & schedule 

review 
 Community stakeholder presentations 

and tours 
 Deployed/maintained air sampling  

stations monitoring particulates , VOCs  
 Deployed/maintained turbidity buoys 
 Analyzed sheet pile wall deflection 

survey data 
 Post-dredge sediment sampling 
 Post-stabilization sediment sampling 
 Contact water treatment sampling 
 Landfill manifest coordination 
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Presentation Notes
Perimeter Air MonitoringEstablished baseline conditions prior to dredging Air monitoring program consisted of: - Real-time telemetry meteorological station - Real-time telemetry monitoring stations with hand-held photoionization detectors for TVOCs and DustTrak units for particulates (PM10) - Summa cannisters for VOCs (including naphthalene)Action levels were established to be protective of human exposure off siteTurbidity MonitoringIn river turbidity was monitored during dredging with two real-time turbidity buoys outside the cofferdam, one positioned upstream and one downstream, until ice formed in the riverThe specification required the downstream turbidity could not be more than 70 NTU above upstream turbidityDue to concern for seiche (dredging took place near mouth of river on Lake Michigan), upstream and downstream buoys determined flow direction by monitoring in real time with an Acoustic Doppler Current ProfilerThis turbidity criteria was never exceeded, even while dredging occurred outside the cofferdam (silt curtain was deployed in dredge areas outside of the cofferdam)Wall Deflection MonitoringDeflection monitoring of the shoreline sheet pile walls adjacent to dredging activities was performed as the materials were excavated along sheet pile walls, in a sequenced manner as described in Cofferdam Area Dredge Plan, exposing the wall and removing the lateral support until placement of competent backfill materialDeflection was monitored at the top of the wall about every 25 ft of length using weekly optical surveys with a total station and prism – deflection averaged a little over one inchAlso monitored lateral deflection at the mid-span of the sheet pile walls using direct read surveys with a total station - deflection averaged a little over one inchPost-Dredge Sampling18-inch long push cores were collected after:NAPL dredging to facilitate visual confirmation of removal (defined as no undisturbed inventory remaining and less than 6 inches of residuals)Non-NAPL dredging to document residual PAH concentration. Backfill was required if total PAH(13) concentration greater than removal action objective, but less than 50 mg/kg, at bottom of dredge cuts. If total PAH(13) concentration was greater than 50 mg/kg, dredging would continue until PAHs were below 50 mg/kg, or refusal (e.g., bedrock encountered)Sand Cover verification samplingUneven bedrock surface caused dredge residuals with total PAH(13) concentrations above removal action objective; all NAPL removed10-inch thick sand layer placed to address risk posed by dredge residuals – areal extent approximately 12,000 sq ftSemi-annual monitoring of PAH concentrations at sediment surface requiredTransportation & DisposalStabilized sediment was hauled by truck approximately 10 miles to a commercial, non-hazardous landfill in Michigan for disposalSediment was tested for geotechnical parameters for landfill documentation 



NRT’s Role – Post-Construction 

 Coordination and 
documentation of site 
restoration 

 Preparation of removal action 
documentation report 

 Sand layer and isolation 
barrier verification sampling 

 



Project Metrics 

 Dredge volume: 15,028 cubic yards 
 Portland cement stabilization additive used: 1,840 tons (Avg. 

7.5% dry additive/wet sediment) 
 Stabilized sediment transported to landfill: 24,730 tons 
 Comingled wood debris separated and transported to landfill: 

357 tons 
 Volume of water treated: 113,700 gallons 
 Cost:~$7,040,000 (including landfill disposal, engineering & 

construction quality assurance) 
 Cost/in situ cubic yard: $492 
 Actual schedule mid-October 2013 through mid-March 2014  

 5 months 



Project Challenges 

 Expedited schedule 
 Small upland site to support in-

water work 
 On-the-water work took place 

during late fall and winter months 
(November through March); ice 
caused difficulties with dredging, 
placing sand, bathymetric survey, 
and sampling 

 Protection of shoreline structures 
 Sewer outfall bypass / temporary 

relocation 



Project Challenges - Weather 

 Reduced daylight impacted 
progress 

 Small temperatures = BIG 
challenges 

 Slippery surfaces – fall down 
“go crack” or get wet 

 Long work hours, decreased 
daylight and temperatures 
affected morale 
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Presentation Notes
Extension of work schedule into the colder months was not anticipated and was a result of nearly doubling our dredge volumes.Sediment freezing on stabilization padBoat motor and construction equipment freeze upsAir monitoring interruptionsIce breaking , removal , handling, and storage  issuesPresence of ice affected bathymetry surveysSnow plowing and storage reduced site foot printSheet-pile deicers attached to coffer dam not effectiveStabilization pad sump and conveyance piping freeze-upsContact water storage tank freeze-upsBarges and boats frozen in ice Slippery roads occasionally shut down treated sediment hauling to landfill and  material deliveriesSafety challenges - working on/through ice



Project Challenges - Weather 



Cold Weather Adaptations 

 Work schedule modifications 
 Working through or on ice 
 Health and Safety meetings 

twice daily which included 
physical preparation for cold 
weather 

 Change standard practices for 
operating equipment 

 Thin ice was broken by 
equipment and boats then 
consolidated and removed.  
Thick ice was broken by crane 
and wrecking ball. 
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Presentation Notes
Worked Saturdays and initiated earlier start times due to reduced daylight hoursSediment stabilization procedures changed to no overnight storage of untreated sedimentBoat motors lowered in water and keys left in ignitions to avoid freezingWorkers started equipment motors during the night. Winterization of air monitoring stations.  However periodic power interruptions caused equipment freezing – monitoring was eventually abandoned.Temporary treated sanitary sewer discharge outfall relocated to cove area to reduction of ice forming near western work areas and boat storage.Thin ice was broken by equipment and boats then consolidated and removed.  Thick ice was broken by crane and wrecking ballFast realization that no room for storage of broken ice and snow. Ice was crushed and hauled  with snow to an off-site location provided by City of MarinetteTreated  and untreated contact water storage tanks were tented with propane and electric heaters to reduce freezing.  Maintenance of system increased.Envirocon went through pallets of ice melt to reduce slipping Site safety plans were modified to work on and thru ice.  Overboard drill conducted in freezing waterMorning and mid-day safety and progress meetings were held to maintain safety culture



After Removal 

 
 
 
 
 
 
 
 
 
 
Source: Google Earth 

 



After Removal 

 
 
 
 
 
 
 
 
 
 
Source: Google Earth 
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