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Considerations for Cleanup
Options

ASediment transport: tides, currents,
waves, wakes, scour, prop wash
ANater depth

AShip traffic

AContaminants

Mistribution of contaminants
A-uture uses

Avildlife



Alternative must meet criteria In
the NCP

Arotect human health and the environment?
AComply with local, state, federal laws
(ARARS)?

As it possible?

A=ffective over the short and long term?

Al reatment decrease the mobility and
volume of contaminants?

Ao the community and state accept the
alternative?



Two categories of
remediation

ARe mov al THECLASH

SHOULD I STAY(OR'SHOULD I GO

A N eremoval



Removal

ADredging
I Hydraulic

I Mechanical (clamshell,
environmental bucket)



Dredge Equipment

A Standard
AR clamshell

digging bucket 0

used to dredge

more compact
sediments

= Environmental
§ Bucket -usedto
dredge soft
sediments
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Environmental Bucket
One type of mechanical dredging

A Canbe cheaper tharthe hydraulic methodif
sediment spoll areas a@jacentto the dredged
area

A The Cable Arm Bucket has been proven and is th
most widely accepted tool for excavation of
contaminated aquatic material.

A Less turbidity than hydraulic dredges

A Will handle much larger debris than a hydraulic
dredge

A People do not come in contact with
contaminated material



Hydraulic

A Faster than mechanical dredging

A Typically the most cosffective for large
dredging projects
A Can get clogged easily by debris

A Water and sediment are treated eshore
I Water is returned to waterway
I Sediment is disposed or treated



Hydraulic vs. Clamshell

A For every 100,000 gallons treated:

i Clamshell: 60% sediment, costing $256,893 to
$1,031,140

I Hydraulic: 12% sediment, costing $1,284,466 to
$5,155,702

AUnit Costs from Federal Remediation Technologies
Roundtable websitevww.frtr.gov



http://www.frtr.gov/

Resuspension

AOne concern of dredging

Mredging can cause contaminants to float
up into the water column instead of being
captured

AResuspension rates are dredge -specific
AJsually less than 0.5% for cutterhead
dredges ( Bridges 2008)

AJsually less than 1% for bucket
dredges without barge overflow
(Bridges 2008)



Resuspension and prevention

A Spills duringbite, lift, empty, barge fill

AOperationSBPS, silt curtains, wg monitors, no
overflow barge loading

A Operating conditionswind, waves, flow,
temperature, ship traffic

A Operators:experience, training, skill
A Vigilancemonitoring and observers
A Goals largest volume fast OR clean removal



Treatments etc.

AWashing
AThermal

A Chemical
ASonic
ABioremediation
A Landfill
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Nonremoval

Capping

Natural Recovery
Enhanced Natural
Recovery
Treatment



In place treatment

A Limited options for sedimentsleep water
A Fewer for PCBs

A Bacteria

A Maybe fungi

A Some plantsunder development

A Metalsc break the ClI bond

A Mostly treatment of dredged sediments



Capping

Placing a covering or cap over the
contaminated sediment to keep
the contamination In place

Photo courtesy of US Navy



Monitored Natural
Recovery

AUses ongoing, naturally
Ooccurring processes to
contain, destroy, or reduce the
bioavailability or toxicity of
contaminants in sediments o
EPA 2005 guidance



N\

;’H

WHKT WE DO 15 TREAT A SMALL AREA
AND THEN TAE REST WILL.CLEAN )P

WitA *"MATURAL. RECOVERY /.

&

i

™HE cl.c’;mﬁ.

.




Enhanced Natural Recovery

A Involves placing a thin layer of sand over
the contaminated sediment to encourage
natural recovery processes

AStill depends on river sediment deposition
Alrack record?



Map 3.5-1 from RI 2009 shows areas of deposition in brown and erosion in blue
According to scale in upper right. Potential natural recovery areas ?




