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GREAT LAKES

CONTAMINATED SEDIMENT
REMOVAL PROGRAM

CLEANUP FUND :

LE FONDS D'ASSAINISSEMENT
DES GRANDS LACS



JLNE,1a94

CONTAMINATED SEDIMENT
REMOVAL PROGRAM

"The environment sector offers one of the
gre atest op po rtu n iti es to r

technological innovation that
the world has ever seen.

Canada needs a guiding vision
to develop our 'gteen' industries."

The Right Honourable Jean Chretien
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INTRODUCTION

The 1978 Canada/United States Great Lakes water

Quality Agreement committed the two Iederal
governments, in co-oPeration with the Province of Ontado
and U.S. state govefiments, to the virtual elimination of
persistent toxic substances.

Some U.S. environmental jurisdictions are considedng
options, other than removal, fol contaminated sediment
problems- Natural processes of degradation and
overtopping with cleaner sediments are two oPtions being
considered.

This publication is about cleaning up contaminated
sediment in the Great Lakes basin. l t  discusses d unique
prograr:] - Contalfiindted Sediment Remottal - brrngjng
together governments, industry, communities and
concerned citizens. It also outlines innovative technology,
now achieving worldwide recognitioi! and commercial
opportunities for Canadian comPanies to market this
advanced technology abroad.

All of which will bring Canada a signi{icant steP closer

to meeting its international obligations of virfual
elimination of persistent toxic substances fiom the Great
Lakes ecosystem.



The rapidly
expanding world
market for
environmental
technologies
presents a major
growth opportunity
for Canadian
companies

FUNDING

ovERvtEw

The Cleanup Fund, a component of the recently
annor.:nced $150 million federal Great Lakes 2000
Program, concentrates on the rcstotation of impailed
beneficial uses in Canada's 17 Areas of Concern (AOCs).

It is part of the federal goverrunent's response to the
Canada-United States Creat Lakes Water Quality
Agreement to imprcve water quality in the Great Lakes
basi! which contains approximately 20 per cent of the
world's fteshwater.

The Cleanup Furld was established to test and
demonshate workable cost-effective technology that could
help in cleanup of pollution hotspots in the Great Lakes.
Simply put, this means cleaning up past mistakes.

Pdodties for funding include cleaning up
contaminated sediment combined sewer overflow control,
stormwater management municipal wastewater treatment
(STPS) and habitat rehabilitation. To date, the Cleanup
Furld has spenl approximately $25 rnillion in support of
more than 100 projects. As a result, arlot}|er $50 million
has been contdbuted to these projects from 130
participating partners.

This approach to remediation of water quality
problems involving Bovernment agencies, industry and
community groups has shown that our partners are
increasingly aware thatjobs and livelihoods are at dsk if
the lakes are not cleaned up.

One of the Cleanup Fund's top priodties is
remediation of contaminated sediment. This toxic mud at
the bottom of some lakes, rivers and harbours thrcatens
benthic organisms, fish, wildlife, and humans fiom direct
exposure/ or exposure through the food chain.

Technology for the removal of sediment is evaluated
under the Cleanup Fwrd's Contaminated Sediment
Removal Prograrn, a key aspect of which is the kansfer of
technology between agencies and organizations
potentially faced with sediment removal.

An important consideratiory aside flom benefits to the
quality of our aquatic environment, is that the Fund's
activities provide employment and commercial
opportunities for Canadian companies to market this
successful technology globally.
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A new sense of
common
purpose is
evolving

Governments
are no longer
perceived as
wo*lngin
isolation but
co-operatively

Also promising is the Potential for Partnershrps

r,"*Ji i"*urutoi ugencie' and industry for ioint

.r"r""o otli*" *-!' this cost-saving technology'
'''"i"tft 

t"i.t"a*O"tirio technical teams are developrng

o"ri"ai"io"u.^ "f"* (RAPs) in co-oPeration with the

piiil",..-i.ipur g"uernments dnd.Pnvate sector

lJ-olt", ,o ,",to't" imPaired beneficial uses in AoCs'

a'ff d"i"""., ,f'" 'noCs have problems with

contaminated sediment'
RAP teams to8ether with Public Advisory

a;;;t;;;tff P"rtnershiPs between business and

.il.*Ji"t a g"titrate involvement and Public

,-*o.un"r, of *t" ,ot'" PeoPle have in lheir communihes
'"?"l'q�a.n, 

,"p'"'eni changing attitudes that

*ot".lt ""it u," rro fonger perceived as working in

,o.lniur"n L,rt .o-op"t'tively with the FUblic in areas that

affect liJestYle and commerce'_"_ftti, 
ouUti."tio" *ill describe suc'essful

a"-o,Jiuiio,t, ttna"r the contaminated Sediment

i"*i""i "'"5'"'. i"gn"qnt:qliT$"i#,"Ji * "^o
innovative technologies and rccntuql

l,]"i,rated The cost-efficient results will continue to

t'-"-".]"i". qt"uty in the Great Lakes basin and

"ti'iol" i.nu ttjt c."ating a climate of commercial

oossibilities worldwide
with the Public
in areas that
afiect llfestyle
and commerce



l
l
l
I
I
I

t
T
I
I
I
T
F
I
F
F
F
t

Demonstrations
of removal
technologies
have been
successfully
done in various
Areas of Concern
throughoutthe
Great Lakes

GONTAMINATED SEDIMENT
REMOVAL PROGRAM

Sedimentation occurs as a result of natural erosion
forces and onshore development. Sediment that is eroded
by flowing water is deposited into water bodies through
settling. lvhen s€diment is contaminated, water quality is
diminished. This subsequently jeoPardizes fish.and
wildlife populations, human health and develoPment
oDDortunities.

How can contaminated sediment be rcmoved from a

dver or harbour without stirring uP the bottom material
and spreading contaminants through the water column?

This is the question the Contaminated Sediment
Removal Program, created by Envirorment Canada's
Great Lakes Cleanup Fund, set out to answer.

lntroduced in 1990, the program's focus is Primarily to

demonstate innovative technology that allows the
removal of sediment, with the least disturbance and
adverse envirorunental impact.

It is expected that this irurovative technology will have
a wide commercial application in such aleas as routine
navigational diedging of contaminated sediment across
the Grcat Lakes basin. Additionall, this technology can

be applied to dredge non-contaminated materials where
greater efficiency and production are a Priority.

Demonstrations of removal technologies have been

successfully done in various Areas of Concem throughout
the Great Lakes, including the Welland River (a Niagara
River tributary), as well as Toronto, Hamilton and
Collinswood Harbours.

SEDIMENT PROGRAMCLEANUP FUND PRIORITIES

REMOVAL $2.3M 30%

OFttba T|BatrEnt $3.1M :lO%

In.Ptac6 Tt€atrEnt l1-2M 16%

A!6€aJ|Ent $O-7M 9%
Oth€r t0.4M 5%



NIAGARA RIVER AREA OF CONCERN

The Welland River, part of the Niagara River Area of
ConcerrL has a contaminated sediment problem in
sechons of its dver bed. Here, the Cleanup Fund
contributed to a project to develop an turovative
technology for removing and heating contaminated river
sediment, with minimal disturbance and no adverse
environmental impact.

The process involved in removing contaminated
sediment from river beds poses different challenges than
lake bottoms. Removal operations must tackle not only
an uneven bottom surface, but also the turbidity and
sediment resuspension caused by river currents and
fluctuahng water flow. The Welland River project
adapted existing dredSing equipment in an effort to
develop a more efficimt and mvironmentally sound
removal capability for rivers.

Using a modified Mud Cat dredge, a portable suction
dredge with shallow water capabilities and specifically
designed by Ellicott Machine Corporation for the Welland
River project, the Contaminated Sediment Removal
Program demonstrated the eqrdpment in November,
't991.

This modified dredge, owned and operated by
Auburn Contractors Incorporated, Sudbury, Ontado,
removed contaminated sediment from the river bottom.
The sediment was then transported in a flexible pipeline
to a multi-stage s€diment treatment plant about a
kilometre away. Here, the sediment was treated in a
solid/liquid separation technology, a system designed to
seDarate solids into various ftactions in order to rcduce

significantly the volume of material requiring further Eeatment.
Demonstration results indicate two significant findings. First, the modified

dredge can meet all operahonal and performance specifications developed by the
Contaminated Sediment Removal Proglam for river sediment removal. Second, the
modified Mud Cat model can remove s€diment from shallow nearshore areas of ihe
Crcat Lakes in a more efficient and environmentally sound mamer than
conventional dredging techniques.

The successful performance of the Mud Cat dred&e in the Welland River
contributed to its selection by the Province of Nova Scdtia for a multi-million dollar
long-term.proiect for removal of contaminated sediment in the Sydney Tar Ponds,
Nova Scotia.

Through this effot in the Welland River, the Cleanup Fund and its partneG
demonstrated what can be done to effectively remediate similar dver contaminahon
problems in the Grcat Lakes.

Mud Cat drcdge at Weland.

The Welland River
proiect adapted
existing dredging
equipment in an
effort to develop a
more efficient and
environmentally
sound removal
capability for
nvers
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In Torcnto
Harbour, the
Cleanup Fund
suPPorted the
design,
develoPment and
demonstration of
a new, more
mechanicallY
efficient and
environmentally
sound model of
dredging bucket

Cable Am Enwonnental B6ket

METRO TORONTO AND REGION AREA
OF CONCERN

Given the sheer size of the Toronto shoreline, the

environmental problems in this Area of Concern are

complex and often interrelated The waterfront of

Canida's largest city has been af{ected by physical

restluctuling, the removal of the area's natural resources'

thc impact of nutdents and toxic contaminants, and the

introduction of foreign sPecies of Plants and animals And

vears of neglect-
The challenge of this cleanuP is to develoP new'

inercensive anJ effective ways to deal with contaminated

sediment removal Woiking v/ith its Partne$ and

rool\ inq dn arrav Lri new rnd inno\ arive te(hnologies' lhe

it"onuif .-a a".nnslratcd remediation methods thdt

appiy to lar8e cities on the Gieat Lakes' - 
O.r" -ay of r"^ouing lake bottom sediments is with

conventional dredging equiPment. This technique has

severai drawbacks, including resusPension of

contaminated sediments and pitting of the take bottom ln

Toronto Harbour, the Cleanup Fund supported the

design, develoPment and demonstration of a new, more

mcciranically ef{icient and environmentally sound model

of dredging bucket
The Contaminated Sediment Removal Program

demonstrated this nev/ equiPment in the inner harbour in

Junc, 1992.
The new Cable Arm Environmental Bucket,

manufactured by Cable Arm (Canada) Inc , is a Plec$ron
clamshellbucket which removes the layer of contaminated

material with less disturbance than a conventional bucket'

To accornplish this several major design modifications

were nra,l_e. The traditional fixed arms o{ the bucket were

reulaced bv cables yielding a lighterbucket with a

h;dzontal bite that doesn't pit the bottom ln addition'

lhc bu.ket 5 m"uth has been sealed to minirni/e

contaminant leakage once the bucket is closed and moves

to the surface
During the Toronto demonstiation the Cable Arm Envrronmental Bucket

removed sedirnertt without significant recontamination flom its operation' The

sediment, in the form of a sludge, was treated at the Toronto Harbour

Comrnission's Soil Recycling Pilot Plant in a three-stage treatment Process of soil

washins, metals extraction and bioremediation
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HAMILTON HARBOUR AREA
OF CONCERN

Hamilton fbrbour, on the west side of Lake Ontario' is

the second largest Canadian Port on the Great Lakes lt

serves a large, heavily industrialized urban alea and its

waters rece-ive contaminants and sewage discharges from

manY Soulces.
Iientified as an Area of Concem in 1985, Hamilton

Harbour is a challenge to new and cost-efficient cleanuP

technology. Projecls like contaminated sediment removal

suoported by fte CleanuP Fund, its Partners and the

oubiic, are demonstrating successfr- aspects of cleanup in

maior industrial areas of the Great Lakes.

h October, 1992 the Contaminated Sediment Removal

Prosram demonstrated the Cable Arm Environmental

Buc"ket, manufactured by Cable Arm (Canada) Inc , in a

hieNv polluted area in the harbour'

Tie obiectives for this demonstration were three(old'

First, to test the applicability of the bucket to oPen water

conditions. Second, to find out what skuctulal

modifications would enhance Lhe bucleL's operational
performance. Third,ito supply harbour sediment to the

Grace Dearbornbioremediatlon demonstration in

Hamilton Harbour.
Contaminated sediment was temoved, ttansported in

lugger boxes and off-loaded to the treatment facility'
"-The 

Cable Arm Envilonmental Bucket Proved
oarticulatlv impressive in its ability not only to minimize

iediment iistuibance, but also in its handling of off-

loadins material.
SitJ evaluation and monitoring showed that the bucket

met and in some cases exceeded operational and

performance standards established by Lhe program for

iield testing of the technology All performance standards

were deveioped prior to demonstration'

Since these demonstrations, the commercial value of

the Cable Arm Envirorunental Bucket has received

sisnificant recognition throughout Norlh Amerjca' not

on-lv for its envionmentat use, but also for its ability to

decrease operational costs.
Based on these positive demonstrason results' this

removal tectmology was used by Ontado Hydro at the

Pickering Nuclear Power Plant to remove sediment from

I
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Hamilton Harbour
is a challenge to
new and cost'
efficient cleanuP
technologY'
Proiects like
contaminated
sediment rcmoval
arc demonstrating
successful aspects
of cleanuP in maior
industrial areas of
the Great Lakes

tlanilon tla ft ou I de n onst at io n.
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The Cable Arm
Environmental
Bucket proved
particularly
impressive in its
ability not onlv
to minimize
sediment
disturbance, but
also in its
handling of off-
Ioading material

the cooling water intake channel. The technology is now

being commercially marketed by Ontario Hydro
Internahonal.

Transport Canada is considering use of the Cable Arm

for dredging in Prescott, Ontario and it is exPected that
Ford Motor Co. will use the technology for a dredging
project in the Rouge River, which flows into the Detroit

River in the United States.
The Cable Arm Envirotunental Bucket demonstrahon

in Hamilton Harbour has Proved the technology to be

effechve, environrnentally friendly and commercially
viable. However, a maior demonstmtion using the

technology for a full-scale rernoval project of highly
hazardous material in the harbour still remains to be

done. A demonstration Project of this nafure is curently
being plarured for Hamilton Harbour by the

Contaminated Sediment Removal Program.
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PneLn a P unp at Coll i ngwaod.

COLLINGWOOD HARBOUR
AREA OF CONCERN

Until recentlv, Collingwood Harbour hacl
a prolrlem with urban discharges an.l
marginallv contan,Iinated sediment.

Selected ior its chemical ancl physical
sedinent characteristics, Collingwood
Harbour r'r,as chosen b,y the Contaminated
Sediment Removal Program to demonsirate
an innovative technology for the removal of
marginallv contaminated sediment in
Novcmbcr, 1992.

A Pncrlma airlift pumping system,
manllfactured bv Pneuma s.r.l., was used lor
the denrnrstration. fhis technololiv uses
hvclrostatic pressure to f i l l  coniainers wrih
sediment. When ihe cyl inders are iul l ,  the
sediment is forced up a delilery tLrbe by

compressecl air. Ihe pump has no roiating parts or
nlechanisDls in contact widr ihc scdimcnt, minimizing
rcsuspcnsion problcms.

Clontaminated sediment $ts remoYed from the
harbotrr ancl transportccl t lrrough a pipcl inc to a confinecl
dispostrl facility nearby.

Usin!i  this icchnology, a frr l l-scale clcanup of
coll tamilratcd sL-dimcnt rcmaining in ihe harbour has been
complctcd. Thc rcsr-llts show that the pumlring s),stcm is
most efficicnt ('hen scmisubmerged in secllment.

Aftcr clc.rnup, Transport Canada used the Pneuma
fump to suplrlv fill and cap material for a confined
disposal facility in Collingwood Hartrour, with excellcnt
resr.tlts achievecl ahead of sche.lule.

It  is expected ihat these operai ions wil l  play a role in
thc delist ing of Coll ingrvood Harbour as an Area of
Corcern ancl eventlrally pave the \a.ay for a reium to
rccrcntio] lal use of the harhour by the communitv.

Collingwood
Harbour was
chosen by the
Contaminated
Sediment
Removal Program
to demonstrate an
innovative
technology for the
femoval of
marginally
contaminated
sediment in
November, 1992

13
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FROM DEMONSTRATION TO
GOMMERGIALIZATION
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Workinq with a consoltir'm ot

oartners, th-e Contarninated Sediment

Removal Program has successfully
demonstrated imovahve and cost-

efficient technology that provides

Canadian indusky with Promotional and

marketing opportunities worldwide'
The MUb CAT DREDC E USCd iN thc

Welland River demonsbation, is owned

and operated by Auburn Contractors

lncomorated, Sudbury, Ontario The

successful demonstration in the Welland

River led to the Government of Nova

Scotia using the technology for the multi-

D€btb | | o n Coll i n gwooct Ha tuo u

The MUD CAT
DBEDGE is ownect
and oPeraAd bY
Auburn
Contractors
lncorporated,
Sudbury, Ontarlo

The CABLE ABM
ENWRONMENTAL
BUCKET,
manutactured bY
Cdble Arm (Canada)
tnc, ol Plclering'
Onbrto, evolved from
a grab bucket used
tor the loadlng anct
unloadlng of butk
cargoes

year cleanuP of the Sydney Tar Ponds'

The manufacture$ are now considering incorPoratmg

the successful principles demonshated by the removal

proqtaJn for use in its Production models The

innJvations demonstrired are not only environrnentally

friendlv and economicaUy sound but also have

commercial application here and abroad'

ThE CABiE ARM ETWIRONMENTAL BUCKET,

manuJactuied by Cable Arm (Canada) Inc' of Pickedng'

Ontario, evolvei from a grab bucket used for the loading

and unloading ot bulk cargoes The environmental

orinciples incirporated into the bucket design allow fot

itr"r"u.sed "ffl.l"n.y "ttd minimal environmental impact'

As a rcsult of the successful demonstraton ln

Toronto and Hamilton Harbours in 1992, the Cable Arm

Environmental Bucket won siSnificant cornmelcial

dredeins. conhacts in Ohio, Geotgia, Michigan' San

rranisci Bay and Ontario Hydro's Pickering Nuclear

Power Plant. Transpolt Canada is considering using the ,
i"J.otogv irr f.".-tt, Ontario and it is exPected the Iord

rrtotor CJI wil also use the technology for dredging the

no"*" niu"t. Vancouver Port Corporation has recognized

irr. 6"tte arm fnvilonmental Bucket's caPabilities and

has included the technology in its dredging sPecifications

Revisions to the tecthology have allowed corrulrerclalrza-

tion and internatlonal marketing by Ontado Hydro'



The PNEUMA
PUMP dredging
technolow was
developed bY a
consortium of
three comPanies
- two Canadian
and one ltalian

The PNELMA PLMP dredging technology,

developed by a consortium of thiee comPanies (two

Canadian ald one Italian), was demonstrated successfully

in Collingwood Harbour in 1992. As a result of dxis

successful demonstration, the technology was then used

in a tull-scale removal project in Collingwood, managed

by Environment Canada, and funded by a grouP of

pa*icipating Partnels. Transport Canada has

subsequently used the PumP commercially in

Coltingwood to suPPly fill and caP material in the

harbour. A similar pumping system has been used by the

City of Santa Barbara, California, for rnaintaining the

Cresta Reservoir, which suPPlies the city with water'

Cable Atm commercial use al Pbkeing.
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Canada can
turn
environmental
needs at
home and
abroad into
economic
opportunities

CONCLUSION

The Cleanup Fund's Contaminated Sediment Removal Program is

unique. No other program like it exists an)'where. The need and market

for innovative technology demonstrated under this Program have a

broad commercial application in North America and intemationally.
To date, all the technologies suPported by the Prognm have

subsequently been used commercially, demonstrating that removal of

contaminated sediment is a viable long-term remedial oPtion for the

Great Lakes Arcas of Concem.
The demonstrations showed that meeting stringent oPerational and

performance cdteria had little effect on the Production and performance

capability of the equipment used Consequently, the trad€'off between

environmental concems versus profit and efficiency is minimal
With emphasis on {ull-scale removal projects, the Contaminated

Sediment Removal Program is advisilg Remedial Action Plan teams in

specfic Areas of Concern on the use of ihis innovative technology,
underlining the co-operation between govemment and industry in

ventures that link commerce with awareness and understanding of

benefits to communihes.
This successful technology to remove contaminated sediment

throughout the polluted Great Lakes basin is now achievin8 recognition

outside Canada - in the United Statet Europe, and worldwide
The Cleanup Fund's focus will continue to be on achieving effective

results, environmental safety, and co-oPerative Pa*ne$hiPs desi8ned to

find the most cost-efficient way to restore long-lasting beneficial uses in

the Great Lakes basirL home to one-third of Canadians.
The rewards for such investment and effort arc greater than a cleaner

Ontario harbour or river. lhese successfully demonstrated results can be

applied to other harbou6, waterfronts, rivers and bays beyond the

identified Areas of Concem.
They can also become part of a wider solution to worldwide

environmental problems and provide Canadian comPanies with

opportunities to market this innovative technology commercially all over

the world.
The federal government is committed to suPPorting the

envkoNnental industry sector. In order to achieve environmental
sustainability padnerships must be encouraged and Public awarcness
raised.

This publication conJirms that PartnershiPs between govemment and

the pdvate sector can work and should continue to be Put together to

tackle environmental problems.
It also emphasizes that removal of contaminated sediment remains

the focus of the federal government's commitment under the Canada/
United States Great Lakes Water Quality Act to virtual elimination of
persistent toxic substances.
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FOR MORE INFORMATION

Contact: Great Lakes CleanuP Fund
Envlonment Canada
P.O. Box 5050
867 Lakeshore Road
Burlingtoq Ontario
L7R 4A6
Tel.905-336-62'6

Cat. No. EN4G223/1 19948
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