Welcome
to the
Randle Reef Sediment
Remediation Project

Public Meeting

Bienvenue

concernant
le projet d’assainissement
des sédiments
de Randle Reef

Assemblée publique

REMEDIAL ACTION PLAN

 Hamilton Harbour is one of 43 Areas of Concern identified in international
(U.S-Canadian) and Federal- Provincial Agreements which call for protection
and restoration of the Great Lakes.
 The Great Lakes are an important environmental and economic resource:
z largest fresh, surface water system on earth - roughly 18% of the world supply;
z home to more than 1/10 of the U.S. and 1/4 of the Canadian populations; and
z provides water for essential uses - consumption, transportation, power, etc.
 The Remedial Action Plan (RAP) is the local community’s solution to clean-up
and de-list the harbour as a toxic hot spot in the Great Lakes.
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As part of the Remedial Action
Plan “Clean-up” of Hamilton
Harbour, it is proposed to
contain, in place, the most
contaminated sediment
(approximately 130,000
cubic metres) found in
the area of Randle Reef.
Approximately 500,000
cubic metres of
contaminated sediment
dredged from the
surrounding area
will be placed inside
an engineered
containment
facility (ECF).
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Le plan d’assainissement et
de « nettoyage » du port
de Hamilton vise le confinement,
sur place, de la plupart
des sédiments contaminés
(environ 130 000 mètres cubes)
que l’on retrouve dans
la zone du récif Randle.
Environ 500 000 mètres
cubes de sédiments
contaminés dragués
des environs du port
seront placés dans
une installation
d’élimination
confinée (IEC).

Projet d’assainissement des sédiments du récif Randle
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Basis of Design
Sediment Priorities

Contaminated sediments to be contained include Priority 1,
Priority 2 and part of the Priority 3 areas. This will remove
approximately 99.5% of the PAH mass from the study area.
The four priority categories are:
Priority 1
Priority 2

Highest concentrations of contaminants (PAHs and metals),
with demonstrated toxicity.
Toxic and elevated concentrations of total PAHs >100 mg/kg
and/or concentrations of one or more of the metals
of interest (arsenic, chromium, copper, iron, lead, nickel,
and zinc) above applicable criteria.

Priority 3

PAH concentrations >100 mg/kg or concentrations of one
or more metals of interest above applicable criteria.

Priority 4

PAH concentrations <100 mg/kg, and lower concentrations
of metals of interest. Toxicity present.

Randle Reef Sediment Remediation Project
2008-04

Selecting a Remedial Option
Who Was Involved?
Stakeholder Project Advisory Group (PAG)
ff Bay Area Restoration Council
ff Canadian Coast Guard
(correspondence participation only)
ff Central/North End West Neighbourhood Association
ff City of Burlington
ff City of Hamilton
ff Clean Air Hamilton
ff Environment Canada
ff Fisheries and Oceans Canada
ff Great Lakes United
ff Hamilton Beach Preservation Committee
ff Hamilton Industrial Environmental Association
Citizen Liaison Group
ff Hamilton Conservation Authority
ff Hamilton Port Authority
ff Landsdale Neighbourhood Group
(correspondence participation only)
ff North Central Community Council
(correspondence participation only)
ff Ontario Ministry of Environment
ff Ontario Ministry of Labour
ff RAP Coordinator
ff U. S. Steel Canada (formerly Stelco)

What Was Done?
The PAG reviewed:
ff sediment and contaminant
characteristics
ff approximately 24 remedial
options
ff issues of concern

The PAG recommended:
ff construction of a facility that optimized containing,
in place, the majority of highly contaminated sediments
(>800 ppm PAH-N) in the area of Randle Reef and dredging
and placing other contaminated sediment (200-800 ppm
PAH-N) from the surrounding area of Randle Reef and
potentially other parts of the Harbour in the facility

PAG’s goal is to deal with all PAH-contaminated
sediment greater than 200 ppm less naphthalene
as a whole harbour solution.
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ENVIRONMENTAL ASSESSMENT
A Comprehensive Study has been conducted under
the Canadian Environmental Assessment Act to ensure
sound environmental decisions are made about
the Randle Reef Remediation Project.

The EA Study is triggered by:
 partnership funding by
Environment Canada and the
Hamilton Port Authority (HPA)
 use of HPA lands
 authorization under the Fisheries Act
and Navigable Waters Protection Act

The Comprehensive Study
will assess:
 what can be impacted by the project
 what the impact is and its
significance
 how to prevent or minimize the
impact
 other public concerns
 requirements for follow-up
 requirements for monitoring

Public Comment Period:
 a 30 day public review and comment period for the
Comprehensive Study Report is scheduled from
January 4 to February 3, 2013
 advertised in local newspapers and provided at local venues
(e.g., library)
 Federal Minister reviews report and announces decision in
Spring 2013
 ongoing project updates to the public
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Environmental
Effects Assessment
Potential Measures To Reduce
or Eliminate These Impacts:
ff restrict where, when and how work
is conducted
ff comply with residential noise by-law
ff use of specialized sheet pile installation
techniques to minimize noise and
vibration
ff avoid trucking near residential areas
as much as possible
ff work with local residents to design
acceptable truck haul routes and establish
safety measures (e.g. crossing guards)

Minimizing
The Impact
To The Community
Residential Areas
Adjacent to Pier 14
and along Haul Routes
May be Impacted by:
ff truck traffic
ff construction impacts
(i.e. nuisance – noise,
vibration, dust)
Installing Steel Sheetpile Wall

Surface Water May Be
Impacted By:
ff construction activities in the water
ff construction activities around shoreline
areas

Potential Measures to Reduce
or Eliminate These Impacts:
ff isolate in-water construction zones with silt

Steel Sheetpile and Silt Curtains
Providing Containment

curtains/sheetpile walls
ff minimize re-suspension from dredging
(e.g. use of specialized equipment)
ff slow down dredging production rate
ff use a stormwater management system
around the staging area
ff monitor and follow up on effluent
discharges to water
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Design Rendering

Section A-A’

Section B-B’

Engineered Containment Facility
The proposed remediation of Randle Reef involves the
construction of an engineered containment facility (ECF)
about 7.5 ha (18.5 acres) in size. A double steel sheet pile
wall (outer structural, inner environmental) will form
the ECF. The ECF will cover in place about 130,000 m3
of contaminated sediments, and contain about 500,000 m3
of PAH-contaminated sediments dredged from the Randle
Reef surrounding area. The total volume of sediment
would fill three major sporting arenas. Its proposed end
use will be a mix of about 2/3 port activities and 1/3 green
space or light industrial space. Long term monitoring will
be undertaken over the 200 year life span of the facility.

Randle Reef Sediment Remediation Project
2012-07

DESIGN ELEMENTS
Conceptual VOC Emission Scenario

B

A

Conceptual Process Flow
for Hydraulic Dredging
A

B

1

2

3

4

Dredging will be accomplished
using hydraulic and mechanical
operations.
The dredged sediment will
be transported by pipeline
to the ECF.
The dredged sediment will
be dewatered through unaided
settling in internal cells that
subdivide the ECF.

Air emissions resulting from the
volatilization of sediment contaminants
is a major design issue impacting both
dredging and transport operations.
The sediment in Priority 1 and 2 areas
contain relatively high levels of Polycyclic
Aromatic Hydrocarbons (PAHs) as well as
other volatile organic compounds (VOCs).
This resulted in a preference for design
options requiring minimal disturbance,
minimal handling and minimal exposure
of sediment to the atmosphere.
The greatest risk of volatilization is from
mechanical dredging, because this method
will expose sediment to the atmosphere
during removal and placement in the
ECF. Therefore, mechanical dredging
will be minimized and will account for
approximately 4% of the total sediment
to be dredged.
The majority of the dredging will
be conducted by hydraulic means.
Hydraulic dredging has less potential
for contaminant volatilization because
the sediment is removed into a pipeline
at the dredge head, then transported
directly to the ECF via the pipeline and
discharged into the ECF below water.

Conceptual Process Flow Diagram
B

Polymers are added to the
effluent to aid in further settling
in a polishing cell.
Additional treatment of effluent
will involve sand filters and
activated carbon adsorption.
Final effluent will be discharged
to Hamilton Harbour.
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ASSESSING THE EFFECTIVENESS
OF RANDLE REEF REMEDIATION
Collecting Suspended Sediment

Baseline studies (prior to remediation) have been
conducted from 2005 to 2012.
 to be compared with studies undertaken during
and post remediation
The studies will provide solid baselines for monitoring
changes to the environment and aquatic organisms
during construction and after remediation as a result
of the Randle Reef Sediment Remediation Project.

Deploying Caged Mussels

Sub-sampling for Benthic Community

Observing Embryo Deformities

Collecting Wild Fish

List of Studies
 PAH concentrations and profiles in suspended sediments
 sediment toxicity and benthic invertebrate community
structure
 Haemocytic leukemia in caged bivalves
 larval and embryo deformities in fish exposed to PAHs
 genetic and reproductive endpoints for caged fish
and second generation inherited effects
 wild fish health endpoints
 tumours and external abnormalities in wild fish
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ECF ConStruction
Step 1
STEP 1 - The ECF isolation
structures will be constructed
prior to dredging activities.
Two parallel steel sheet pile walls
will form the ECF perimeter.

Step 2

STEP 2 - Priority 1 sediment will
be dredged from between the
walls using a mechanical dredge.

Step 3

STEP 3 - Production dredging
(outside the ECF) will be
conducted using a cutter
suction hydraulic dredge.

Step 4

STEP 4 - The discharge pipeline
carries the sediment from the
dredge pump to the ECF.

Step 5
STEP 5 - Sediment management
will consist of gravity settling
of decant water within the ECF,
followed by polymer-assisted
settling in a final settling cell.

Step 6

STEP 6 - Additional treatment
of effluent will include sand
filtration and granular activated
carbon (GAC) adsorption. Treated
effluent will be discharged directly
to Hamilton Harbour.
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ECF Cap
ff T
 his shows a section of the
ff A combination of self-weight
engineered containment facility cap.
consolidation and induced
Cap materials to be used include
consolidation will lower the
aggregates of various sizes,
contaminated dredge material
geo-textile and geo-grid, wick
elevation from +1.5 m to between
drains, and surface materials
+0.2 m and +0.5 m.
(asphalt and/or concrete).
ff The layers in the cap serve various
ff Cap construction will follow
functions, including isolation of
completion of environmental
the contaminated dredged sediment
dredging. The cap materials
from the environment, a base
will be placed sequentially from
foundation for the surface, and
the bottom up, and induced
the structural ability of the area
consolidation will take place
to provide end uses for both the
in advance of final surfacing
port facility and the greenway.
with asphalt and/or concrete.
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ECF Structure - Section

This shows a section through the parallel double wall of the ECF.
The ECF will be constructed using various structural components.
Some of these components are:

ff Steel Sheetpile Facewall (Outer Wall)

This is the outer steel sheetpile wall forming the parallel double wall system that defines the
perimeter of the ECF. It is also referred to as the structural wall. The south face of the ECF
is the location where vessel berthing would take place for port use.

ff Steel Sheetpile Anchorwall With Sealed Interlocks (Inner Wall)

This is the inner steel sheetpile wall forming the double wall system of the ECF. It is also
referred to as the environmental wall. This wall serves as the anchorage for the outer steel
sheetpile wall.

ff Tie Rods

Tie rods are the long round steel bars that connect the two parallel steel sheetpile walls
(outer and inner walls). Typically tie rods are spaced 6 to 8 feet apart, and act in tension
to hold the double wall system together.
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WHAT ALTERNATIVES
WERE CONSIDERED?
ff no action
ff wait / no action now
ff leave in place and cap (in-situ capping)
ff leave in place and treat* (in-situ treatment)
ff dredge and dispose at off-site waste facility
ff dredge, treat* and reuse
ff containment
ff combinations of the above (24 options)
				 *biological, organic & inorganic extraction, thermal

Selected Option
Environmental Dredging and Containment
Within a State of the Art Engineered
Containment Facility

This Option
is Best Suited
Because It:

ff offers a whole harbour solution – addresses over 90%
of PAH contamination in the harbour
ff utilizes a proven technology
ff ensures a long-term solution
ff meets timeline and budget requirements
ff improves fish and wildlife habitats
ff minimizes airborne emissions during construction
ff ensures health and safety of public
ff maintains shipping routes
ff is cost-effective
ff provides an opportunity for funding, ownership
and maintenance partnerships
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HOW WAS THIS
SOLUTION SELECTED?
Who Made the Decision?
ff consensus reached by 17 stakeholder groups
Scientific Community
Local Industry
Local Environmental Groups

Photo courtesy of Glenn Barrett

Photo courtesy of Spirit of Nature

Agreement

Local Community Groups
Photo courtesy of Glenn Barrett

Government

Local Neighbourhood Groups

When Was the Decision Made?
ff seven year review to assess alternatives
ff several major reviews of alternatives
ff consensus reached on dredging and containment solution in 2002
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IS DREDGING AND CONTAINMENT
A PROVEN METHOD?
Reliable Technology Used
With Great Success on Similar
International Clean-up Projects

Before

During

After

Thunder Bay, Ontario

Seattle, Washington
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Why Clean Up?
Stops the “spill in slow motion”
Environmental Benefits:

Photo courtesy of Juraj Dolanjski

ff preserve health of harbour
ff improve fish and wildlife habitat
ff reduce spread of contaminants through
the harbour
ff essential to delisting Hamilton
Harbour as an Area of Concern

Photo courtesy of Sue Hall

Economical and Social Benefits:
ff estimate of $126M in economic impact
to the community
(job creation, business development, tourism)
ff enhances recreational opportunities
(beaches, boating, fishing)
ff enhances shipping and port facilities
ff promotes a positive image of the harbour
and community as a place to live and work
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