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Environment Canada’s role in Managing
Great Lakes Contaminated Sediment
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GREAT LAKES WATER QUALITY
AGREEMEMT

°* GLWOQA is ajoint Canadian -
U.S. agreement first signed in
1972

* Annex 7 governs dredging
(1978)

* Annex 14 governs
contaminated sediment (1987)

* To identify the nature and
extent of sediment
contamination in the Great
Lakes

* To develop methods to
evaluate the impact of
sediment contamination on
the ecosystem.

* To develop Sediment .
Management Options Canada



COA Sediment Assessment Decision
Making Framework

P : \«3 - , s, OVERVIEW
et \4 W Need for consensus on
CANADA-ONTARIO conduct of scientific
DECISION-MAKING FRAMEWORK assessments of contaminated
FOR ASSESSMENT OF GREAT LAKES CONTAMINATED SEDIMENT sediments
* Need for a framework that is
consistent, transparent,
scientifically rigorous,
technically defensible,
understandable by laypersons

Acknowledges and fits with
existing guidance/criteria and
clearly articulates decision
rules and outcomes based on
science.

~ * Extensive review within EC
nation wide, internationally
(US, Spain & Australia) and
scientific journal peer review
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Randle Reef Sediment Remediation Project

w Project Overview
* Approximately 630,000 m3 of contaminated sediment
* Historic operation of coal gasification plant and current Steel Operations

* Average total PAHs concentration in Priority Area near 5,000 ppm with peaks
over 67,000 ppm.

mProject Components

* Construct a 7.5 hectare Engineered Containment Facility (ECF) over the
most highly contaminated sediment (130,000 m3 insitu)

* Using a combination of hydraulic and mechanical dredging remove 500,000
m3 and place within ECF

Use a double sheet pile wall — inner environmental and outer structural as
ECF perimeter

Dewater sediment using physical and chemical processes
Cap ECF and construct a Port Facility and open green space

Environment Environnement 9e1
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Project Advisory Group (PAG)
Selected Remediation Option in
2002

« PAG Multi-stakeholder group: (17 organizations)

— local community associations, federal/provincial government
agencies, City of Hamilton, City of Burlington, Hamilton
Conservation Authority, Hamilton Port Authority, Stelco Inc., Local
1005 of the United Steel Workers of America, Bay Area Restoration
Council, Great Lakes United, Clean Air Hamilton, consultants

» Options to manage contaminated sediment included:

— dredging followed by treatment (thermal biological chemical) and or
disposal/reuse or

— dredging and in-situ containment

» In situ Containment was selected by PAG for the following reasons:

— Whole harbour solution

— Partnership potential

— Lower technological risk

— Accelerates the process for delisting contaminated sediment
impairment

— Cost-effectiveness
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RANDLE REEF (RR) CONTAMINATION

RR Largest PAH Site in the Great Lakes
°* RR second largest site in Canada
* Sydney Tar Ponds #1

Remediation Project equivalent to:
* 40 dump truck loads (338 tonnes of PAHS)

* Filling a professional sporting arena 3 times
over (630,000 cubic metres)

PAH-contaminated sediment

* PAH concentrations up to 67,000 ppm (PAH
cleanup level 100 ppm) & elevated
concentrations of metals

* Polycyclic aromatic hydrocarbons (PAHSs) are
linked to cancer

* PAHSs suspected of causing developmental &
reproductive deformities in fish and wildlife

Canada
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Randle Reef — Chemistry

MOE 1975 (6) ﬁ DOE 1988 (12) ﬁ DOE 1989 (81)
DOE 1996 (75)-D0E1996 (41) h DOE 1994 (31)

1999 TROW (9) ﬁ DOE 1999 (27) ﬁ DOE 2000 (10)

BBL/RRT 2004 (43) -DOE 2002 (80) h MOE 2001 (38)
RRT 2005 (20) ‘ RRT 2006 (36) ‘ TOTAL (509)
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Sub-area Priorities
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Enginearad Containment Facility
(Prasent Concapt)

FRELIMINARY DRAFT DOCUMENT
WORK IN PROGRESS
SUBJECT TO BBL REVIEW/REVISION
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Preliminary PAH Mass Distribution

D R AFT —_— Subarea Priority Designation Preferred Weighted-Average Mass PAHs (kg) Percentage Mass PAHs (%) Cummulative Mass PAHs (%)

SUbJeCt tU 1A

205304 4538 458
ReV|S|0n 1B 74905 16.7 62.5
2 4159 0.9 63.4
3 110248 246 88.0
4 3969 0.9 88.8
5 1841 0.4 89.3
6 4334 1.0 90.2
7 1544 03 90.6
8 3722 0.8 91.4
9 19190 43 95.7
10 504 0.1 95.8
11 609 0.1 95.9
12 2583 06 9.5
13 257 0.1 96.6
14 73 0.0 9.6
15 87 0.0 96.6
16 3 5201 1.2 97.8
17 3 6226 1.4 99.2
18 3 1803 0.4 99.6
19 3 1596 0.4 99.9
20 3 (534,000 m3) 122 0.0 100.0
114 0.0 100.0

29 0.0 100.0
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Preliminary Contaminated
Thickness Layer
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30 % Design Rendering
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Engineering Design Tasks I

* Geotechnical

e Structural

* Dredging & Dewatering
* Groundwater

* Air

e Capping

* Stelco Channel

* Hydraulics

* Landscape

Envi t Envi t 101
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Treatability Studies

* Flocculation Jar Test — Determine the most effective
coagulant/flocculant

* Column Settling Test (CST) — Simulate settling using preferred
polymer

* Column Media Filtration Test —Determine the most effective
filtration media

* Batch Media Adsorption Test - Determine adsorption capacity
(Kd) of filtration media

* Thin Column Leach Test (TCLT) - Models sediment leaching
in a ECF by groundwater and rain water

Dredge Elutriate Test (DRET) - Simulates chemical release at
the point of dredging

Pore Water Extraction - Measure pore water chemical conc. in
equilibrium with sediment

Bl ™" Ganada Canadd



Cutter Suction Hydraulic Dredge

CONMCEPTLAL ILL LIS TRATION OF HYDRAULI]
DREDGING AND BETIUML SEDMERT
5 ARCADE, | "1-:"

S
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Conceptual Design of Water Treatment

SAND CARBON
FROM CREDGE POLYMER FILTER FILTER

@ GRAVITY SETTLING IN ECF

HAMLTON, ONTARID
RANDLE REEF SEDIMENT REMEDIATION PROJECT
SEDIMENT MANAGEMENT MEMO

CONCEPTUAL ILLUSTRATION OF
DECANT WATER TREATMENT

L 4-XX

Environnement
Canada




Conceptual lllustration of ECF Filling
and Components of Consolidation

SELF-WEIGHT CONSOLIDATION: STEPS 1 -4

FINAL FINAL FINAL
POLISHING POLISHING POLISHING coLpve @
CELL—, CELL—., MEMERANE

DOUBLE STEEL
SHEETFILE WALL

WICK DRAINS

INTERMAL CELL
SHEETPILE WALL

{T1PRIORITY 1 SEDIMENT (Z1PRIORITY 1 & 2 SEDIMENTS (3YPRIORITY 1, 2 & 3 SEDIMENTS {Z)WICK DRAIN INSTALLATION
PLACED IN CELL 1 PLACED IN CELL 2 FILLED TO MAX. ELEVATION
- PRE-LOAD

CAP MATERIAL

SURCHARGE CONSOLIDATION: STEPS 5 & 6

—EL.+7.5M{TBD) SELF-WEIGHT CONSOLIDATION

PRE-LOAD CONSCOLIDATION

- DREDGED MATERIAL FILL
EL+05

H COBBLE BACKFILL

NOT TO SCALE

MNOTE:

IN ALL SECTIONS INTERNAL
CELL CANTILEVER SHEET

FILE WALL IS WVERTICALLY
EXAGGERATED FOR CLARITY.
ACTUAL HEIGHT MAXIMUM IS
APPROXIMATELY 3 M ABOVE
MUDLINE WITH TOP ELEVATION
5.5 M BELOW CHART DATUM.

HAMILTON, ONTARIC
RANDLE REEF SEDIMENT
REMEDIATION PROJECT

CONCEPTUAL ILLUSTRATION OF ECF
FILLING AND COMPONENTS OF
(5} CAP-INDUCED CONSOLIDATION {6) PRE-LOAD CONSOLIDATION CONSOLIDATION
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Conceptual VOC Emission Scenario

Adjacent Industrial Facility ECF Dred ge Barge

11|

I Dredged Sedimant Pipeline

Poterial Sources of Vdasiization

1 Active Dredging OpemSons

2 Dredged Matedal Exposed to Air Not Shown)
3 Placement of Dredged Materid n ECF

4 Quesoert Setting inPonded ECF

5 Dewstered, Capped ECF (Nt Shown)

HAMILTON, ONTARIO
RANDLE RECF SEDIMENT REMEDIATION PROUECT
AIR EMISSIONS MEMO

AIR EMISSIONS CONCEPTUAL MODEL
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Benefits Assessment Study completed by York
University’s Schulich School of Business in 2007

* Economic

— $126M linked to sediment cleanup and $900M linked to
all harbour restoration initiatives.

— Increases capacity for international trade (deep draft
vessels)

— Increases property values
— Increases growth and redevelopment
° Environmental

— Removes 340 tonnes of PAHs and associated
environmental and health risks

— Allows harbour delisting from list of Areas of Concern in
2015

* Social

— Helps to change negative public image to positive one
— Increased recreation and harbour use

Bl ™" Ganada Canadd



8 Studies to Assess the Clean-up

® Baseline studies (prior to remediation) have been conducted
2005, 2006, 2007 and some planned in 2008.

® To be compared with studies undertaken during remediation,
and post-remediation studies conducted again in 5,10 and 15
and 20 years.

Multiple endpoints should help indicate
the effectiveness of

PAH/metal-contaminated sediment
removal.
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Assessing the Effectiveness of the
Randle Reef Clean-up

/<%PAH concentrations & profiles in suspended
sediments.

S<@Sediment toxicity & benthic invertebrate
community structure.

—l<@Toxicity Identification & Evaluation (TIE).
—k@Haemocytic leukemia in caged bivalves.

3@%%_\'/& & embryo deformities in fish exposed to
S

X <<lGenetic & reproductive endpoints for caged fish
and second generation inherited effects.

&=c\Wild fish health endpoints.
J@@Eumours & external abnormalities in wild fish.
va@'Georeferenced Database.
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WHERE ARE WE?

Jan‘07

Engineering Design 1]

\
Environmental Assessment []

/
Project Funding. Partngrships




Construction andt®est Schedule

ECF Construction | — $46 M
Dredging
ECF Capping

2090° 2011 2012 2013 2014200




Randle Reef Required Funds

Committed

Uncommitted

Randle Reef Required Funds

Committed

)

Committed

m Provincial Government m Federal Government m HPA m Local Stakeholders
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