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Solidification and Stabilization of
Contaminated Sediments

* Chemical fixation and solidification or
Solidification/Stabilization Treatment, S/S is
widely used for the management and disposal
of a broad range of wastes, especially those
classified as hazardous.

o The USEPA considers S/S an established
treatment technology, and has identified it as
the best demonstrated available technology,
BDTA, for 57 RCRA-listed wastes.

Types of Remediation Methods

Encapsulation
Solidification
Chemical Fixation
Chemical reaction
Pathway Interception

Solidification and Stabilization of
Contaminated Solis
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Deep Soil Mixing as a part of Remediation
Strategy for Contaminated Sites
(Method of Delivery!)

In the U.S., significant amount of DSM was carried
out in the early 1990s as a part of EPA’s Superfund
campaign.

DSM has been used in the U.S. for encapsulation,
stabilization and chemical fixation on a large number
of successful projects.

The lack of continuation of Superfund resources has
slowed significant growth in soil mixing in the U.S.
Growing use of DSM for remediation work in Europe
(particularly Scandinavia)




Application of DSM in Solidification and
Stabilization S/S of Contaminated Sediments

» Used primarily in upland contaminated sites

* Majority of S/S applications in Sweden,
Norway and Japan

* Target contaminants include: hydrocarbons,
heavy metals and PCBs

« Site specific mix design needed to address
specific S/S needs

* Operation on many upland sites conducted
under ground water level

Numbes of projects per year
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Cumulative volume of soil treated by deep mixing and number of
Projects on annual basis in Japan (CDIT 2002)
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Table 3. Remedy Cost Comparison

Solidification and Stabilization of
Contaminated Sediments

» Target contaminants in the Passaic River

— PCBs
— Dioxins
- Polyaromatic Hydrocarbons, PAH

Description of Capital Costs ROD Estiinated Cost Original Bid Flna) Estimated Cost
Adminstative Rajirenents $255.000 $228.128 $228.128
Health & Satety $130220 $72.492 $§29.085
Includes air monstoring)
Teuyorary Facilities & Control $87.200 $9¢.260 $175.967
Exccution Requireruenty $63.900 $81.246 $81.246
Wastewater Treanuent Svarems $351.2%0 $5.370 $13.000
Solidification & Stabitization $1.420.000 $1,776.601 §3.121 529
Site Prepasation $16.00¢ $11.816 $12.836
Soil Cover-Placemeut & Compaction $70.0:0 $22.800 $68.350
Exeavation - Ou-site Bortow Area $40.000 $27.240 $23.838
Soil Erovion & Sediment Coutrol $4.000 §8.77% $2.010
Constructed Wetlands 563,800 $73.839 $5.000
Security Gate $1.280 $2.1%0 $2.19
Hydiaulic Secding $4.950 $3.000 $9.000
Sample Analyses NA $200.000
Contingeney (28%) NA NA
Engincering ( 20%) NA $575.000
Total Capitat Costs $4.238.236 32.418,537 $4,047.136

Bates and Mallot, 2005

Advantages

* Uses established technologies
* Reduces off-site disposal problems
* Relatively fast

* Reduces surface exposure

« Cost effective

+ Low noise and vibration level

+ Enables rapid redevelopment of sites

+ Additional ground improvement of
contaminated soils

Pilot Study — Phase |
2004-2005

Location: Newark Bay
Volume Treated: 1000 Yd?




PILOT STUDY on NEWARK BAY (NJ)

*« PROJECT TASKS
— Site designation and investigation
— Laboratory testing and evaluation
— Field design (column layouts)
- Field operation
— Monitoring program
* SPT survey
*» Turbidity

PROJECT TEAM

* Sponsors
— NJ OMR ( Lisa Baron, PM)
— CAIT (USDOT), Rutgers University

+ Industrial Partner
— Raito, Inc. Baltimore, MA

* Advisor
— Scott Nicholson, Army COE

Site Designation / Investigation

— Location
* Darling
International
site
waterfront

* The mouth of
Newark Bay

Newark B|

sM PILOTSUDY SITE

Laboratory Testing Program
~ Mixture design
Mix Deaign 1D
ltem Unit
MD-1 MD-2 M3
kym' 100 150 200
Douge
Mix Design By 1686 2528 nu
Waer - Cennct Ratio of Shaty s 0 0 w0
Top 5.0 foet 10
ion Specd
Boftom 3.0 feet 10
Spood fet/min
Top 5.0 ot 30
Spoed
Battom 5.0 fot o
Inoction Rete Top 5.0 6t 154 21 303
During Panciration N or
e Borttom 3.0 foct ) LI 16 .|
Rate
Injoction Rate Top 5.0 foat 00 00 00
Dusing Wbdrawal | g 3.0 foct 00 00 00




Laboratory Testing Program

Field Design — Column Layouts

Top of Barge .
— Work area was divided into individual elements (7’ x 3°)

y with specific identification numbers

Grout Injection No Grout Injection

Mudline

2.24" (68.2 cm)
3'(914cm)

20 (6lem)  2.0° (61 cm)
2.0 (2134 cm)
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Field Design T .
Element Layout (Plan View) (i Q Field Design
(A = Element Layout (Cross Section)
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Field Design
As Built Coordinates for Each Block
with Survey Points

Back
(Coment: 100
Agraml)

Bloch 1
(Coment: 158
ke/m?)

Equipment -3

* Mixing rig
~ Crawler base machine and
lead to support and guide the
electric top driver motor

- Inclinometers in the lead for
left-right and fore-aft
alignment

- Sensors to monitor mixing
tool penetration/withdrawal
rates and mixing tool
rotation speed.

Equipment -4

* Mixing tool

- Triple shaft electric top
drive motor with 3 axle
mixing equipment

~ Mixing shafts with cutting §§
augers and mixing blades |
(paddles) arranged to
provide uniform mixing

Solidification Strength Gain

UC Strength (KN/m2)

Curing Time

10



UC Strength (KN/m2)

2000

1500 -

1000

500 -

Excavatabillity
(AC1229 R-05 CLSM)

Standard Tools

Maximum Laboratory Strength
Strength

Maximum Field Strength

Monitoring Program

» Turbidity and resuspention evaluation

1.

Turbidity Monitoring Program

To evaluate the effect of DSM process on the
fate of potential contaminants within the
sediments.

A component of the contaminant fate is the
potential migration of polluted suspended
solids within the water column.

A TSS survey study was implemented to
evaluate the potential effects upon the water
quality in the vicinity of the pilot CDSM site.

300

O = N e MBS e e = -~ = = -
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Phase | Conclusions

+ DSMis highly effective in solidifying soft river
sediments with material strength increasing
significantly with additive contents as low as 100
Kg/m3

+ The strength gain of solidified sediments is within
allowable range for excavation with standard
equipment

+ Solidified sediments can either be removed en-mass
or capped in place as an intermediate remedial
measure

Phase | Conclusions

Noticeable TSS increases (up to 450 ppm)
over baseline results from 0 to 75 ft from
mixing position and within 15 ft of depth.

TSS was at baseline values at any depth at
sampling points located > 125 ft from mixing.

Pilot Study — Phase Il

Location: Passaic River
Volume Treated: TBD

PILOT STUDY on a Passaic River Site
(Phase i)
The logistics and operational aspects of DSMin a

river environment, for example the optimal barge size
and its maneuverability.

Perimeter containment during COSM operations to
minimize potential migration of sediments during
mixing and solidification (clip).

Addressing specific health and safety measures
during field operations.

Real-time monitoring of suspended solids before,

during, and after field operations in river environment.

Once the results are available, determination could
be made if perimeter containment is required or not.

12




Contaminated Sediment

Clean Soil

PILOT STUDY on Passaic River
(Phase li)

« Validation of CDSM stabilization process for
improving leachate characteristics, which is of
critical importance for in-situ stabilization.

+ Optimization of admixture recipe for
solidification and stabilization

» Post treatment behavior of S/S mass wir to
strength and leachate characteristics

PILOT STUDY on Passaic River

+ Assessment of potential volatilization of
contaminants during S/S operation.

» Development of practical guidelines and field
specifications.

Frequently Asked Questions

Expansion of soil mass due to addition of cement/water
slurry (~20%).

Fate of contaminants, e.g. contaminated pore water
release into the water column or volatilization of
organics.

Health and Safety precautions.
Elasticizer Chemistry.

Production rates and associated costs.
Containment requirements.

Subsidence of solidified mass into the soft underlying
sediments.
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