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Infrastructure Capacity BuildingInfrastructure Capacity Building
CURRENT CHALLENGESCURRENT CHALLENGES





Capacity building is the keyCapacity building is the key

•• The Infrastructure Deficit in CanadaThe Infrastructure Deficit in Canada

•• Global Infrastructure NeedsGlobal Infrastructure Needs

•• Sustainable DevelopmentSustainable Development
THE TRIPLE BOTTOM LINETHE TRIPLE BOTTOM LINE

SocialSocial
EconomicEconomic
EcologicalEcological



The Infrastructure DeficitThe Infrastructure Deficit

•• In 1992 In 1992 ……estimated atestimated at
$20 billion$20 billion

•• In 2002 In 2002 ……estimated atestimated at
$57 billion$57 billion

•• By 2027 By 2027 …… more thanmore than
$110 billion$110 billion

INSUFFICIENT ANNUAL INVESTMENT TO KEEP UP WITH DETERIORATIONINSUFFICIENT ANNUAL INVESTMENT TO KEEP UP WITH DETERIORATION

Caused by Deferred Maintenance & DeteriorationCaused by Deferred Maintenance & Deterioration



Can we maintainCan we maintain
performance standards?performance standards?



THE INNARDSTHE INNARDS THE DIGESTERTHE DIGESTER

Can we maintain
performance standards ?
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Infrastructure (asset) management Infrastructure (asset) management 
is a simple model is a simple model 

CORPORATE RESPONSIBILITY



Building CapacityBuilding Capacity

DESIGN & 
CONSTRUCTION

DESIGN & 
CONSTRUCTION

OPERATIONSOPERATIONS

RENEWAL & 
REHAB

RENEWAL & 
REHAB

PLANNING & 
DEVELOPMENT
PLANNING & 

DEVELOPMENT• Inventory
locating deep, inaccessible sewer 
(electro-magnetic technology, etc)

• Valuation
accepted methods and valuation tools

• Condition
non-destructive, non-invasive inspection 
tools for above grade and below grade 
infrastructure

• Life-cycle profiles
tools to determine factors that influence 
service life of assets (e.g. maintenance, 
rehab)

• Financing Models & Rate Design
Inccluding P3’s, PUC’s, etc. to leverage 
commercial financing for infrastructure.



Here’s an example: Here’s an example: 
water supply systemswater supply systems
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Infrastructure deteriorates over Infrastructure deteriorates over 
time and requires maintenancetime and requires maintenance

Time 
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2%  maintenance
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6052.54530
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Level of 
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Deterioration – Time Relationship for Different Levels of Maintenance (Mirza, 2005)



There are many new methods for There are many new methods for 
detection of buried servicesdetection of buried services

•• Old methods: visual Old methods: visual 
inspection of the site with inspection of the site with 
interpretation of details interpretation of details 
such as pavement cuts, such as pavement cuts, 
change in ground level or change in ground level or 
even tracing of even tracing of 
underground pipe outletsunderground pipe outlets

•• Ground Penetrating Radar Ground Penetrating Radar 
--high level of accuracy high level of accuracy 

•• Other applications of GPROther applications of GPR

Typical view of an underground scan: 
Color scale traces (www.sensoft.ca)



Repair & RehabRepair & Rehab
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AM best practices frameworkAM best practices framework



Basic AM WorksheetsBasic AM Worksheets
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HUGE NEEDS ARE OUT THEREHUGE NEEDS ARE OUT THERE

•• over 1 billion people without safe over 1 billion people without safe 
water,  2  w/o sanitation,  4 w/o  water,  2  w/o sanitation,  4 w/o  
sewage treatmentsewage treatment

•• existing systems are runexisting systems are run--downdown
•• needs in developing and needs in developing and 

transition economies: up to transition economies: up to 
$50bn/year or 1% of GDP$50bn/year or 1% of GDP

NO MONEYNO MONEY

fiscal constraints
official aid stagnant (< $3bn/yr, 
WB $1bn)
public utilities unable to self-
finance or to carry debt
private investment: a relative 
trickle so far

AN OLD STORY AN OLD STORY 

WHAT CAN WE DO?WHAT CAN WE DO?

©World Bank 2002



•• Urban water and sanitation Urban water and sanitation –– is the is the CRITICALCRITICAL problemproblem
•• It is SIt is S--UU--G   ....   G   ....   Serious , Urgent and Growing.Serious , Urgent and Growing.
•• 90% of the problem (and cost) is buried underground!90% of the problem (and cost) is buried underground!
•• O&M capacity often weak!O&M capacity often weak!
•• Revenues do not match costs!Revenues do not match costs!
•• Result isResult is

Inadequate service coverageInadequate service coverage
Poor quality of service Poor quality of service 
Financially weak public utilities Financially weak public utilities 
Inappropriate pricing policiesInappropriate pricing policies
Unresponsiveness to user needsUnresponsiveness to user needs
Inefficient operationsInefficient operations

Gaps in the water sectorGaps in the water sector



YAMUNA RIVER POLLUTION CRISISYAMUNA RIVER POLLUTION CRISIS
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Innovations & best practices Innovations & best practices 
are emergingare emerging

A wider choice of optionsA wider choice of options
is neededis needed

Technology Options Technology Options 
•• Metering and LeakageMetering and Leakage
•• Trenchless TechnologiesTrenchless Technologies
•• Alternate Design StandardsAlternate Design Standards
•• Low Cost SystemsLow Cost Systems

Management OptionsManagement Options
•• Private Sector ParticipationPrivate Sector Participation
•• Asset ManagementAsset Management
•• Capacity buildingCapacity building



Small bore sewerage in NepalSmall bore sewerage in Nepal



Carlsbad Springs water supplyCarlsbad Springs water supply

Carlsbad Springs System Flow
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Forms of private participationForms of private participation

COMMERCIALIZED
PUBLIC ENTERPRISE

Private O&M + financingPrivate O&M

BOO & 
DIVESTITURES

CONCESSIONS
& BOTLEASES MANAGEMENT

CONTRACTS
SERVICE

CONTRACTS

©World Bank 2002
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The PUC model works wellThe PUC model works well

The Public UtilityThe Public Utility
•• Holds the assets.Holds the assets.
•• Employs the staffEmploys the staff
•• Manages the infrastructure Manages the infrastructure 

and operations via a and operations via a 
Management Agreement Management Agreement 
with the Citywith the City

•• Shares services and Shares services and 
facilities via a services facilities via a services 
agreement with Cityagreement with City

•• Operates on commercial, Operates on commercial, 
profit making basis at arms profit making basis at arms 
length with the Citylength with the City

•• Pays an annual dividend to Pays an annual dividend to 
the Citythe City

CITIZENS AND CUSTOMERSCITIZENS AND CUSTOMERS

MUNICIPAL MAYOR & COUNCIL

WATER 
ASSETS

SEWER 
ASSETS

PLANT 
ASSETS

PUBLIC UTILITY

SERVICES 
AGREEMENT

MANAGEMENT  
AGREEMENT



Updating the CSCE Guidelines on Updating the CSCE Guidelines on 
Sustainable DevelopmentSustainable Development

Ata Khan, Laurie Ford, Brian C. Burrell, Jean Heroux,

Alan Perks, and Bob Korol

Members of the CSCE Task Force on the Review and 
Comparative Analysis of the CSCE Guidelines on Sustainable Development



LegacyLegacy

THE GREAT EASTERN 
I.K. BRUNEL – 1853

THE BELL ROCK LIGHTHOUSE
ROBERT STEPHENSON – 1807

THE STOCKTON AND
DARLINGTON RAILWAY

GEORGE STEPHENSON – 1829

THE LONDON SEWERS
JOSEPH BAZALGETTE – 1858

http://www.cwhistory.com/history/html/GtEastern.html


THE VICTORIA BRIDGE 
GEORGE STEPHENSON – 1859

THE PANAMA CANAL
FERDINAND DE LESSEPS – 1894, 
AND GEORGE GOETHALS – 1904

THE ST. LAWRENCE SEAWAY (1957)

THE CANADIAN PACIFIC RAILWAY 
SIR SANFORD FLEMING – 1877

THE CONFEDERATION BRIDGE (1997)

LegacyLegacy

http://archives.cbc.ca/IDC-1-69-637-3462/life_society/seaway/clip5


Vision, mission, valuesVision, mission, values

•• Civil Engineering offers needed solutions.Civil Engineering offers needed solutions.

•• Increasingly populated and technology dependant.Increasingly populated and technology dependant.

•• Need social, environmental and economic sustainability.Need social, environmental and economic sustainability.

•• Individual and collective responsibility.Individual and collective responsibility.

•• The challenge of our generation.The challenge of our generation.



The global water cycleThe global water cycle
1,360,000,000 km1,360,000,000 km33 on earth on earth (Sandra (Sandra PostelPostel, 1997), 1997)
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This can’t be good!This can’t be good!

1 tailpipe = 5 cm = 19.625x10-10 km2

In North America 300 million vehicles

In Europe 300 million vehicles 

In Asia, LA, Africa 400 million vehicles

Total  1 billion vehicles
900 million tailpipes

=  a 1.96 km2 volcano!



Sustainable Development GuidelinesSustainable Development Guidelines
1. Natural environment
2. Financial and economic sustainability
3. Green construction
4. Human resources
5. Social, regulatory, and health concerns
6. Ethics
7. Participation
8. Implementation



Reducing the Urban FootprintReducing the Urban Footprint

•• Sustainability through innovation Sustainability through innovation 
and “Best Practices”and “Best Practices”

•• Cost efficiency through custom designCost efficiency through custom design
•• Community amenities / value addedCommunity amenities / value added
•• “focused, cooperative, innovative and “focused, cooperative, innovative and 

responsible” responsible” 

–– CLC, Queen’s Land forum, 2000CLC, Queen’s Land forum, 2000



Customized DesignCustomized Design

TransportationTransportation
•• Light railLight rail
•• Car Car 

alternativesalternatives
•• Narrower Narrower 

roadsroads

Energy Efficient Energy Efficient 
BuildingsBuildings

•• Renewable or Renewable or 
recyclable recyclable 
materialsmaterials

•• Solar energy Solar energy 
orientationorientation

•• Solar roof Solar roof 
panelspanels

•• District heatingDistrict heating
•• Green roofsGreen roofs
•• Smart metersSmart meters
•• Less embedded Less embedded 

energyenergy

Air QualityAir Quality
•• NonNon--toxic toxic 

materialsmaterials
•• Reduced Reduced 

emissionsemissions
•• Improved Improved 

ventilationventilation
•• Less Less 

chemical usechemical use



Customized DesignCustomized Design

WaterWater
•• ConservationConservation
•• Small bore Small bore 

systemssystems
•• Rainwater Rainwater 

harvestingharvesting
•• Grey water Grey water 

systemssystems

Waste Waste 
•• ConservationConservation
•• Small Bore Small Bore 

sewerssewers
•• OnOn--site site 

TreatmentTreatment
•• CompostingComposting
•• DiversionDiversion
•• BiogasBiogas

Storm WaterStorm Water
•• Source Source 

ControlsControls
•• InfiltrationInfiltration
•• Natural Natural 

DrainageDrainage
•• Dry/Wet Dry/Wet 

PondsPonds
•• Water Water 

AmenitiesAmenities



Sustainable StreetscapesSustainable Streetscapes



Natural Design ElementsNatural Design Elements



The Road Through The The Road Through The 
Approvals Process?Approvals Process?

Courtesy of Al Lucas, Utilities Kingston



It is a “Capacity Building” Challenge:

… knowledge (information and processes for 
sustainability)
… technology (tools to gain knowledge & support 
decision-making)
… financial (finding enough money in the industry to do 
the job)

it is about the ability to “spend the right amount of 
money, at the right time, on the right things”

SUMMARY SUMMARY -- InfrastructureInfrastructure



We are technology dependant!We are technology dependant!

We canWe can’’t go back to naturet go back to nature
Sustainable Technology Sustainable Technology 
Behavior modificationBehavior modification

SUMMARY SUMMARY –– Sustainable DevelopmentSustainable Development



A Gap still exists between concept and practice.A Gap still exists between concept and practice.

Civil Engineers have to advocate and lead for Sustainability.Civil Engineers have to advocate and lead for Sustainability.

Reduce, recycle and reuse for Civil Engineering projects Reduce, recycle and reuse for Civil Engineering projects 
–– a closed circuit is the goal.a closed circuit is the goal.

Civil Engineering needs broader understanding of the Civil Engineering needs broader understanding of the 
technical, financial and social issues re public infrastructure.technical, financial and social issues re public infrastructure.

Time to “walk the talk”Time to “walk the talk”

The Gorilla is waiting in the other room!The Gorilla is waiting in the other room!

SUMMARY SUMMARY –– Sustainable DevelopmentSustainable Development



““Never doubt that a small group of Never doubt that a small group of 
thoughtful, committed citizens can thoughtful, committed citizens can 
change the world”change the world”

Anthropologist Margaret MeadeAnthropologist Margaret Meade

Civil Engineers should be among Civil Engineers should be among 
those agents of change!those agents of change!

SUMMARY SUMMARY –– Sustainable DevelopmentSustainable Development
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Thank you for your time!Thank you for your time!
For more information please contactFor more information please contact
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