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Grand Calumet River
Great Lakes Legacy Act (GLLA) Gleéan
Grand Calumet River Area of Concern

East Branch (Zone B) of
the Grand Calumet River:

AL.8-mile stretch of the river
from Indianapolis
Boulevard to Holhman
Avenue

A850,000 cubic yards of
sediment were removed

A\ cap was placed over the
dredged sediment.

ANear shore habitats were
restored with native plants
ACompleted in 2015.



http://www.epa.gov/greatlakes/aoc/grandcal/index.html

Mix of Historic Industrial Use Drives
Target Contaminants & Remedy

A PAHs primary driver of
remediation L

A Remedy Cap Objectives

Total PAH Bulk
Sediment 27.0m g / kg T dw D STEEL INDUSTRY D RESIDENTIAL OR OPEN WATER
Concentration in (3 4dm g /k g -dw 1 D INDUSTRY—Oter han see cr petochenicel D WASTE TREATHENT OR DISPOSAL
bioturbation %OC) D PETROCHEMICAL INDUSTRY B NATURAL
Zone
Cap Design Life 100 yrs
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Reactive Cap Model & Design Considerations

A Model Assumes Uniform
Distribution of Organoclay
within Layer

A Thickness = Residence Time [55sassaatanttnatin st
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A Adsorption Capacity of
Organoclay Expressed by
Partition Coefficient

A Adsorption Capacity Must
Protect from Possible
Isolated Seep Zones

Reactive = Treatment Layer

A Material Approach Must
Allow for Reduction in
Permeability Due to Swell of
Organoclay

Residual Contamination

not to scale



Data to Develop & Run Cap Model

A Contaminant characteristics
I Site specific data

A Sediment characteristics
I Site specific data

A Active layer characteristics

I Material characteristics
(studyl/literature based data)

A Conventional cap

characteristics
TABLE 1B
DESIGN SPECIFIC MODEL INPUTS
Material Property Value Unit

Effective adsorption partition coefficient (Ky)*

Area A (STA 5+54 to STA 55+00) 19,950 | L/Kg

Area B (STA 55+00 to STA 95+15) 39810 | L/Kg
Active layer thickness

Area A (STA 5+54 to STA 55+00) 10.14 cm

Area B (STA 55+00 to STA 95+15) 10.14 cm
Active adsorbent loading

Area A (STA 5+54 to STA 55+00) 4.1 kg/m2/cm

Area B (STA 55+00 to STA 95+15) 1.37 kg/m2/cm
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Initial Model Output Results

Reactive layr Sand thicknes Initial Surface sediment (0 -10 cm) Average bulk concentra
Loading (cm) Porewater
Formode b Oclay/cf % Oclay by thickness conc(CO)(ug/L
CasgMedia (kg/m2/cm) wit (cm) Log Kot Conc at 100 yrsConc at 200 yrsConc at 300 yrsConc at 400 yr
Area A:

Extent of removal ranges from approx 1 feet to potentially 6 feet of sediment to reach a target elevation of 573 feet
Porewater concentrations range from 1.6 ug/L to 958.2 ug/L with a mean of 195.8 ug/L and a 95 UCL
Koc index ranges from 3.7 to 5.0 with a mean of 4.3

of 427.5 ug/L

Active Layer Mix of Organoclay and granular media

Oclay 2.28 14.20 14% 7.6 30.5 4.3 427.5

Oclay 1.52 9.47 9% 15.22 30.5 4.3 427.5

Oclay 5.32 33.14 45% 7.6 30.5 4.3 427.5

|Oclay 2.28 14.20 14% 15.22 | 30.5 4.3 427.5
= 10clay 3.8 23.6/ 2(% 15.22 | 30.5 3.7 958.2

AC 1.95 na na 1 30.5 4.3 427.5
Area B:

Extent of removal ranges from none to 1 feet of sediment to reach a target elevation of 573 feet
Porewater concentrations range from < 1 ug/L to 119.9 ug/L with a mean of 23.76 ug/L and a 95 UCL
Koc index ranges from 3.8 to 5.6 with a mean of 4.6

of 41 ug/L

<0.01 <0.01 0.23 3.1:

Active Layer Mix of Organoclay and granular media
Oclay 0.76 4.73 4% 7.6 30.5 4.6 41
Oclav 076 473 A% 15 92 305 46 a
Oclay 1.52 9.47 9% 76 | 305 4.6 41 |
Oclay 2.28 14.20 14% 7.6 30.5 4.6 41
Oclay 2.28 14.20 14% 15.22 30.5 4.6 41
** |Oclay 3.8 23.67 27% 15.22 30.5 3.8 119.9
AC 1.95 na na 1 30.5 4.6 41
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EBGCR Cap Specification

2.2 ADSORPTIVE LAXEBBASE DESIGN

The adsorptive layer shall consistvirfgin organoclaybound to an aggregate material substrate
The properties of th@rganoclayare summarized below:

A Theorganoclayshall have minimal swelling after placement and shall have a minimum
predicted longterm permeability of 168 centimeters per second (cm/s)

A Theorganoclayshall have a documented partition coefficieridf of at least 50,000 L/Kg for
light weight PAHs=0. phenanthreng and 350,000 L/Kg for mid to heavy weight PAgds (

pyrene.
A Theorganoclaywill have a minimum quaternary amine loading of 25%.

A Theorganoclayshall applied such that the loading is at a minimum 4.1 kg/m2/cm (25.5
Ib/ft3) in Area A and 1.37 kg/m2/cm (8l&/ft3) in Area B.

A Aggregate material used in the adsorptive layer shall meet the gradation shown in Table 2
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Overview of Capping Material

AJUAGATE! ORGANOCLAY™

Uniform Placement of Small Quantities of High-Value Material

A Uniform Distribution of Reactive Material Within Layer

A Positive Placement Through Water i No Drift / Separation
A Adsorbs Approximately 15% by Weight - Pure Phase Oil
A High Surface Area / Adsorption Capacity

A Flexible/Rapid Installation i Range of Methods/Equipment




Shipment / OrRSite Stockplle

This Project is .
Believed to be the
Largest Installation of
an Organoclay-Based
Active Cap for
Contaminated
Sediment Remediation
A Deliveries in 2,500lb Bulk

Bags

Approximately 4-5

A

Trucks/Day 1 at 22 tons
A Stockpile protected During
A

Storage
Placement Began in
August T Completed
November

A Production = + 16,600
tons



J.F. Brennagp Broadcast Capping
System (BCB)

A Able to accurately place over soft
sediment with limited intermixing

A Limits resuspension of in-situ
sediments

A Onboard tracking system records
thickness, volume, and position of
material placement

A Can accurately spread materials in
very thin lifts, while achieving even

distribution.
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