Presentation through NAPRM
May 26, 2010

Charles Menzie, PhLB:r EXPeRENT

571-214-3648

F*ponent




PREPUBLICATION COPY

Sediment Dredging at Superfund Megasites:

Assessing the Effectiveness

Commitiee on Sediment Dredging at Superfund Megasies
Board on EMANAMANTH S0 3N TODCoITY
Dovision on E&m and Like Slaks

HATICINAL RESEARCH COUNCIL

o B b il fofual

United States
Envirgnmenlal
Frotection Agency

by
% Contaminated Sediment Remediation

Wz,

Guidance for Hazardous Waste Sites




The USEPA guldance offersinsighnisiinte hew. to

compare altemanveNemesiZINNEESUES

Monitored Natural
Recovery

In-situ Capping

Dredging/Excavation

Expected human
exposure is low and/or
reasonably controlled by
ICs

Site includes sensitive,
unique environments that
could be irreversibly
damaged by capping or
dredging

Expected human
exposure is substantial
and not well-controlled by
ICs

Long-term risk reduction
outweighs habitat
disruption, and/or habitat
improvements are
provided by the cap

Expected human exposure is
substantial and not well-
controlled by ICs

Long-term risk reduction of
sediment removal outweighs
sediment disturbance and
habitat disruption




ComparatiVve approaCHESE .

Monitored Natural In-situ Capping Dredging/Excavation
Recovery
Contaminant Contaminants have low Higher contaminant
concentrations in biota rates of flux through cap concentrations cover discrete
and in the biologically areas
active zone of sediment Contamination covers
are moving towards risk- contiguous areas (e.g., to | Contaminants are highly
based goals simplify capping) correlated with sediment grain
size (i.e., to facilitate
Contaminants readily separation and minimize
biodegrade or transform disposal costs)

to lower toxicity forms

Contaminant
concentrations are low
and cover diffuse areas

Contaminants have low
ability to bioaccumulate




The exposure zone concept helps
guide selection of remedial approaches
iIncluding MNR and In-situ

Potential for
substantial
exposure (tar at
surface oi higin
toxicity)

Potential foir low
exposure

(lowy toxicity o
exposute)

No sighificant risk

(no toxic effects or risk,
altihough concentrations
may be elevated
relative to ambient
conditions)

Ambient,
chemical, and
biological
conditions are
similar to up-
stream areas




Remedial altermanves caniercompared 1oy,
considernng rnskireduchien iiialecielies GVEr time

/\ p Dredging

/

Y ears (from Todd Bridges)

B-A=Risk Reduction Benefit

an acceptable timeframe? ¥




Most Inr Situ
Appreaches Rely
on Mechanical

Photo courlesy of
Organic Wasle Technologior HKY
Gold Mountain Consuliants

Limnofix In Situ Sediment
deameniechnelogy (EISi)

(Golder Associates)
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Slurry Injection System
(Williams Environmental Services, .
Stone Mountain, GA) HURERSHEEIRIATRISHESHS 2004




SediMite™ as a means of delivering
IN-Situ treatment materials

Tens of grams/day
production in the
laboratory

2-5 Million Ib/
production

-

A

1800 Ib bulk bags

o




SediMite™ |s, Designed to Provide a
Low-Impact Delivern:System

BE 17T 00T Low ltpact Syadam




SediMite™ Granules Break Down
over Time




And Are Mixed by Bieturbation, Thus
Targeting the BielogicallysActive Zone




Bilelogicalt MidanereifSediiviites
Ireatmenit ViateralsShnterSEealimeEnts

Mixing of treatment
materials after 30 days




The Workers

(burrewine| deptnincreasesHensieieiin)




A leow-ImpactinEsitirappreachNs attractive
when nattiraifeselicesmeNAbelimpacied
Y mere InvasivermeoesHeredaiinegrand
cappIing)

PR .

1e most productive regions of a lake or river and
contribution to chemicals in pelagic food Web I:




Case 1: SEDIMITE™ application in a tidal creek and
wetland contaminated with PCBs




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

Total # of taxa
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Before  After Before  After RBefore  After RBefore  After

Control sites Treatment sites Control sites Treatment sites




Case 2: SEDIMITE™ application in a tidal creek
contaminated with PCBs and mercury

Canal Creek, Edgewood Area off Aberdeen Proving Greund (APG)

Inset 1 - Upper Canal Creek
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DDx in worm ug/g wet
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Reducing Methyvimercury: Eermation
and Bloaccumulatien

! MeHg sediment (ng/gdw)
MeHg worms (ng/gww)
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Notes: Methylmercury concentrations in sediments and in worm bodies, by treatment.
Error bars represent the standard deviation of triplicate experiments.




Distribute SediMite’™ over test plots and control plets in
Upper and Lower Canalf Creek

Monitor efficacy of treatment eVver c=10Mmenthas (thirough
summer of 2009)

Compare test plots ter cenitrel plois

Measure chianges Infsedimenmnercuiy ancNDBiyDDX

Measure changes IR poeWalermercuiana
DD/DDX

Measure Impacis o ERtICRVERERIEIEICOMITUIRILY
Measure Impacisttonven eneNelcisconaungiLy,




Deployment of SediMite™:

Barge-mountead spreader (Millcreek
“Turf Tiger”)

Thin-layer cap placemeni-harge

Deposition rate and pesiion Canie
controlled

Can access shallew areas

Field test campleted:




Pre- and poest-treatment meniteing te
assess effectiveness off Sediviiet

Pre-treatment
2-Month poest-treatnient

8 to 10/ Moenthr pest=treatmenioNates iz
end off SUmmenr)

Comparisen el treatceipleisserinieaied
control plots




Sediment Colonization Study

And other studies of effects




MNR
Site
Characteristics
Human and
Ecological
Environment
Hydrodynamic
Conditions
Sediment
Characteristics
Contaminant
Characteristics

Compatible ]

Moderate
Low to Moderate

Not Compatible ]

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

Uncertain

Dredging

In-Situ

Reactive Caps

Uncertain



Need to consider longer timeframes torlet nature and/or
In-situ accomplish healing

Need to broaden the diimensions el theplioject (o
consider everalligeals, ConsSEqUERCES, ac ENeEnlis

May need additienaifreguiaieRActicanceral e
regional Werkgreups




