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Opportunities to use InOpportunities to use In--situ treatment situ treatment 
arise, in part, from lessons learned arise, in part, from lessons learned 
and recent guidanceand recent guidance



The USEPA guidance offers insights into how to The USEPA guidance offers insights into how to 
compare alternative remedial measurescompare alternative remedial measures



Comparative approaches Comparative approaches ……



The exposure zone concept helps The exposure zone concept helps 
guide selection of remedial approaches guide selection of remedial approaches 
including MNR and inincluding MNR and in--situsitu
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Remedial alternatives can be compared by Remedial alternatives can be compared by 
considering risk reduction trajectories over time considering risk reduction trajectories over time 
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(from Todd Bridges)

What is an acceptable timeframe?



Most Most In SituIn Situ
Approaches Rely Approaches Rely 
on Mechanical on Mechanical 
MixingMixing

Slurry Injection SystemSlurry Injection System
(Williams Environmental Services,
Stone Mountain, GA) Hunters Point, August 31, 2004Hunters Point, August 31, 2004

Limnofix Limnofix In SituIn Situ Sediment Sediment 
Treatment Technology (LIST)Treatment Technology (LIST)
(Golder Associates)
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SediMiteTM as a means of delivering 
in-situ treatment materials

30 lb buckets

1800 lb bulk bags

Tens of grams/day 
production in the 

laboratory

2-5 Million lb/year at a 
production facility



SediMiteSediMiteTMTM Is Designed to Provide a Is Designed to Provide a 
LowLow--Impact Impact Delivery SystemDelivery System

TimeTime



SediMiteSediMiteTM TM Granules Break DownGranules Break Down
over Timeover Time

TimeTime



And Are Mixed by Bioturbation, Thus And Are Mixed by Bioturbation, Thus 
Targeting the Biologically Active ZoneTargeting the Biologically Active Zone

TimeTime



Biological Mixing of SediMiteBiological Mixing of SediMiteTMTM

Treatment Materials into SedimentsTreatment Materials into Sediments

Mixing of treatment 
materials after 30 days
Mixing of treatment 
materials after 30 days



The WorkersThe Workers
(burrowing depth increases left to right)(burrowing depth increases left to right)



A lowA low--impact inimpact in--situ approach is attractive situ approach is attractive 
when natural resources may be impacted when natural resources may be impacted 
by more invasive methods (dredging and by more invasive methods (dredging and 
capping)capping)

Note: these same areas are often the most productive regions of a lake or river and 

can make a proportionally greater contribution to chemicals in pelagic food webs



Case 1: SEDIMITECase 1: SEDIMITETMTM application in a tidal creek and application in a tidal creek and 
wetland contaminated with PCBswetland contaminated with PCBs

August, 2009



Field application reduces Field application reduces 
bioavailable PCBs (2 months)bioavailable PCBs (2 months)



Effects on Benthic CommunityEffects on Benthic Community

Error bars indicate ±95% CI

Data courtesy of Dr. Upal Ghosh, UMBC

Comparison of pre-treatment and 2-months post-treatment benthic 
community at a field demonstration site



Canal Creek, Edgewood Area of Aberdeen Proving Ground (APG)Canal Creek, Edgewood Area of Aberdeen Proving Ground (APG)

Case 2: SEDIMITECase 2: SEDIMITETMTM application in a tidal creek application in a tidal creek 
contaminated with PCBs and mercurycontaminated with PCBs and mercury



Site DescriptionSite Description



Treatability results for PCBs and DDxin Treatability results for PCBs and DDxin 
upper Canal Creek sedimentsupper Canal Creek sediments

1414--day bioaccumulation day bioaccumulation 
studies with studies with L. variegatus  L. variegatus  

Treatment at the low dose of Treatment at the low dose of 
SediMite (0.5xTOC as carbon) SediMite (0.5xTOC as carbon) 
reduced total PCB reduced total PCB 
bioaccumulation by 81% and bioaccumulation by 81% and 
total DDx bioaccumulation by total DDx bioaccumulation by 
87%87%

At the higher dose of SediMite At the higher dose of SediMite 
(1xTOC as carbon), PCB (1xTOC as carbon), PCB 
bioaccumulation was reduced bioaccumulation was reduced 
by 95% and DDx by 95% and DDx 
bioaccumulation by 92%bioaccumulation by 92%



Reducing Methylmercury Formation Reducing Methylmercury Formation 
and Bioaccumulation and Bioaccumulation 



Test DesignTest Design
•• Distribute SediMiteDistribute SediMiteTMTM over test plots and control plots in over test plots and control plots in 

Upper and Lower Canal CreekUpper and Lower Canal Creek

•• Monitor efficacy of treatment over 8Monitor efficacy of treatment over 8--10 months (through 10 months (through 
summer of 2009)summer of 2009)

•• Compare test plots to control plotsCompare test plots to control plots

–– Measure changes in sediment mercury and DDT/DDxMeasure changes in sediment mercury and DDT/DDx

–– Measure changes in pore water mercury and Measure changes in pore water mercury and 
DDT/DDxDDT/DDx

–– Measure impacts to benthic invertebrate communityMeasure impacts to benthic invertebrate community

–– Measure impacts to wetland plant communityMeasure impacts to wetland plant community



SediMite Application planned for SediMite Application planned for 
lower Canal Creek lower Canal Creek –– access via access via 
Gunpowder RGunpowder R

•• Deployment of SediMiteDeployment of SediMiteTMTM::

–– BargeBarge--mounted spreader (Millcreek mounted spreader (Millcreek 
““Turf TigerTurf Tiger””))

•• ThinThin--layer cap placement bargelayer cap placement barge

•• Deposition rate and position can be Deposition rate and position can be 
controlledcontrolled

•• Can access shallow areasCan access shallow areas

•• Field test completed: Field test completed: 

–– minimal breakage of pellets minimal breakage of pellets 

–– 23 kg/min application rate23 kg/min application rate

–– 10 ft. wide application area10 ft. wide application area



Test Design:  Sampling PlanTest Design:  Sampling Plan

•• PrePre-- and postand post--treatment monitoring to treatment monitoring to 
assess effectiveness of SediMiteassess effectiveness of SediMiteTMTM

–– PrePre--treatmenttreatment

–– 22--Month postMonth post--treatmenttreatment

–– 8 to 10 Month post8 to 10 Month post--treatment (no later than treatment (no later than 
end of Summer)end of Summer)

•• Comparison of treated plots to untreated Comparison of treated plots to untreated 
control plotscontrol plots



Sediment Colonization Study

And other studies of effects



Examining the compatibility of site conditions Examining the compatibility of site conditions 
with  sediment management alternativeswith  sediment management alternatives

MNR Capping Dredging In-Situ Reactive Caps
Site 
Characteristics     
Human and 
Ecological 
Environment
Hydrodynamic 
Conditions
Sediment 
Characteristics
Contaminant 
Characteristics

Compatible
Moderate
Low to Moderate
Not Compatible



MNR Capping Dredging In-Situ Reactive Caps
Site 
Characteristics     Compatible Uncertain Low to Moderate Compatible Uncertain

Human and 
Ecological 
Environment Compatible Not Compatible Not Compatible Compatible Not Compatible

Hydrodynamic 
Conditions Moderate Moderate Moderate Moderate Moderate

Sediment 
Characteristics Moderate Compatible Low to Moderate Moderate Compatible

Contaminant 
Characteristics Moderate Compatible Low to Moderate Moderate Compatible

Compatible
Moderate
Low to Moderate
Not Compatible

Examining the compatibility of site conditions Examining the compatibility of site conditions 
with  sediment management alternativeswith  sediment management alternatives
at a site in Pennsylvaniaat a site in Pennsylvania



Key challenges and possible stepsKey challenges and possible steps

•• Need to consider longer timeframes to let nature and/or Need to consider longer timeframes to let nature and/or 
inin--situ accomplish healingsitu accomplish healing

•• Need to broaden the dimensions of the project to Need to broaden the dimensions of the project to 
consider overall goals, consequences, and benefitsconsider overall goals, consequences, and benefits

•• May need additional regulatory guidance along with May need additional regulatory guidance along with 
regional workgroupsregional workgroups


