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CANADIAN CouNCIL OF PROFESSIONAL ENGINEERS
CONSEIL CANADIEN DES INGENIEURS

Vil infrastrocsiaen Systom National Guide to Sustainable
Technology Road Map Municipal Infrastructure - InfraGuide

= Partnership FCM-CNRC (2000)

2003-20713

..... * e * = Funded by Infrastructure Canada, NRC and in-kind
E ' i Lo R contributions
S e = A national network of infrastructure experts AND a growing
. 1A collection of best practices to support decisions and actions for
sustainable municipal infrastructure.
: Ja o E = Activities in 6 key areas
--1'»—_1 —o— _‘L" _“' - Precerving g = Municipal roads and sidewalks
e e F — ! : | ity | “ Potable water

RN * Storm and wastewater

_.*‘#5 "“ ' ' Decision making and investment planning

Environmental protocols
DINDUSTRY CINFORMATION  CIINVESTMENT CHMNOVATION = Urban transit
See www.infraguide.gc.ca




o - Sustainabler Development
f\ THE TRIPLE L IINE

y \ v Social

v Economic

v Ecological



$1.10 billion
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Can we maintain
performance standards ?
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Information Evaluation of O&M $$$
about O&M, repair,
Capital assets upgrading & Capital $$$
(condition, replacement
capacity, etc) needs Reserves $$$

CORPORATE ASSETS

DELIVER SERVICES TO THE PUBLIC

CORPORATE RESPONSIBILITY C G WATER SUPBLY




e VValuation

e Inventor

locating deep,
(electro-magneti

DESIGN &
RENEWAL &
REMAB CONSTRUCTION

accepted methods and va

Condition
non-destructive, non-invasive ins

tools for above grade and below gra

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:
water supply, systems

PIPE TYPE- CANADA TREND OF BREAKS 1992 TO 1993

1036% S0

11.99%

24.14%

aGCl
mDCl
OASB.-CEM
apve
WPCCP

No of breaks
/100Km 1993

No of breaks
/100Km 1992

B PCCP
apvC

0 ASB.-CEM
| DCI

o GCl

GClI DCI ASB.-CEM PVC PCCP
(GREY CAST (DUCTILE CAST (ASBESTOS- (POLYVINYL (PRESTRESSED CONCRETE
PIPE TYPE IRON) IRON) CEMENT) CHLORIDE) CYLINDER PIPE)
%OF TOTAL
LENGTH 50.0% 24.1% 12.0%0 10.4% 3.6%0

Number of breaks/100km of water pipes in Canadian municipalities 1992, 1993 (Canadian National Research Council, 1996)




Level of
Performance

Minimum acceptable quality level

Deterioration — Time Relationship for Different Levels of Maintenance (Mirz




Oldi metheds: visual
INsSpection of the' site With
Interpretation ofi details
suchs as pavement Cuts,
change In greund: level or
even tracing of
underground pipe outlets

Ground Penetrating Radar
-high level of accuracy.

Other applications off GPR

Typical view of an underground s
Color scale traces (www.sensoft.ca






AM best practices framework

Business Drivers

Customer Expectations Corporate Strategic Goals Legislative Requirements
Service Delivery Standards

Demand Asset Lifecycle
Management Management

Asset Portfolio

Asset Report on

Fu i Capacity, Historical Asset Tangible
Demand Condition & Data Valuations Capital
Performance Assets

- - Cost of
Lifecycle Analysis Service

Assessment
: Cost
Risk Benefit

Water Rate
Design

Lifecycle Management Plans

Demand — -
Management Addition & Replacement & Operations & Cash Flow

Plan, I/, Upgrade Refurbishment Mainten e
UFW, etc .l Plan I Plan l Plan " Forecast

Funding Plan

Monitoring and Improvement




Basic AM Worksheets

System Inventory Worksheet ]
Date Worksheet Completed/Updated:

Expected - : ; Adjusted Remaining
Asset Useful Life Condition Service History Age Useful Life

Prioritization Worksheet 2

Date Worksheet Completed/Updated:

Remaining Priority

| ' !
Required Reserve Worksheet'
Date Worksheet Completed/Updated:

Asset (list from highest to Years until Cost ($) Reserve required
lowest priority) action needed current year
E_=
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Source: UN Population Division; WORLD POPULATION PROSPECTS
Population Reference Bureau: WORLD POPULATION DATA SHEET
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NO 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

©World Bank 2002

IUGE NEEDS ARE OUNF NSRS

AN OLD STORY
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WHAT CAN WE DO?
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Gaps In the water sector

Urlban water and sanitation — s the  CRINNCAITPePEIER
Itis S-U-G .... Seneus:, Urgeniand Growinek

90% of the problem (and cest)rsibured tuRedermneune!
O&M capacity ofiten

Revenues do not mate

REE S
v  Inadequate service coverage
v Poor quality of service
v Financially weak public utilities
v Inappropriate pricing policies

v Unresponsiveness to user needs
v’ Inefficient operations



YAMUNA RIVER POLLUTION CRISIS

~, HIMACHAL PRADESH . —

apnn —~ N YAMUNA BASIN

= YAMUNA ACTION PLAN
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YAMUNA RIVER POLLUTION CRISIS

Tajew ala / Hathnikund

Kalanaur

Sonepat

Palla

Nizamuddin Bridge
(Delhi

Agra Canal
Mazaw ali

Mathura U/S

Mathura D/S

Agra U/S

Bateshw ar

Etaw ah

MADHYA PRADESH
uDl

Juhika/Auraiya WATER QUALITY MONITORING

Desired bathing level- 3mg/ml BOD LEVEL SAMPLING STATIONS
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e | ow Cost Systems
v. Management Options
e Private Sector Participation
e Asset Management
= Capacity building




Panaces to Waste

Water Dusposal inVilleges




Carlishad SprmgswWalelirsupply,

CARLSBAD SPRINGS WATER SUPPLY

CURB STOP

(1) SHUT-OFF VALVE (1) FLOW REG
() FLOW METER (5) STORAGE
{3) BACKFLOW PREVENTER (&) FLOAT coi _ 30

5 300
(7) Low waled S
2 250

STEADY FLOW SYSTEN ” o




EermiSs) @i priVate perticClpaiie)n

COMMERCIALIZED

PUBLIC ENTERPRISE

SERVICE ‘MANAGEMENT LEASES:

CONTRACTS CONTRACTS

CONCESSIONS ' BOO &
& BOT DIVESTITURES

Private O&M Private O&M + financing

Population served by services "privatized"
since 1990 (millions)

300
250
2001
1501
1001

50:

©World Bank 2002

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000



The PUC model works well

The Public Utility

Holds the assets.
Employs the stafi

Manages the Infrastructurre
and eperations via a
Management Agreemeni
with the City

Shares services and
facilities via a services
agreement with City:

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

Pays an annual dividend to
the City

e s | T
" L .—ﬁ:‘ﬁ_ﬂf_‘é T L

CITIZENS AND CUSTOMERS

MUNICIPAL MAYOR & COUNCIL

SERVICES
AGREEMENT

WATER SEWER PLANT
ASSETS ASSETS ASSETS

MANAGEMENT
AGREEMENT

PUBLIC UTILITY




R.V. Anderson
a Associates Limited

environment - infrastructure

Updating the CSCE Guidelines on
Sustainable 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



THE STOCKTON AND
DARLINGTON RAILWAY
THE BELL ROCK LIGHTHOUSE THE GREAT EASTERN GEORGE STEPHENSON — 1829
ROBERT STEPHENSON — 1807 I.K. BRUNEL — 1853

THE LONDON SEWERS
JOSEPH BAZALGETTE — 1858


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

THE VICTORIA BRIDGE THE ST. LAWRENCE SEAWAY (1957) THE PANAMA CANAL

GEORGE STEPHENSON — 1859 FERDINAND DE LESSEPS — 1894,
AND GEORGE GOETHALS — 1904

THE CONFEDERATION BRIDGE (1997)

THE CANADIAN PACIFIC RAILWAY
SIR SANFORD FLEMING — 1877


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

Need social, ' mentalf and economic stStaneiitys
Individual and' collective respensionlity:

The challenge ofi our generation.



ATMOSPHERIC
CIRCULATION

500,000 km3

Excess 40,000 km3
Floods 26,000km?3
Base SW/GW 14,000km3



In Asia, LA,

900 million tailpipes
= a 1.96 km? volcano!




. Financial &

. Green constr
Human resource

. Social, regulatory, a
. Ethics

Participation
Implementation

1.
2
3
4.
5
6
7.
8.




“focused, coope

responsible”
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| Energy Efficient Al @Uality,
Light rail sjtilfeliale}s > Nejgj=ionde
car RENEVWAIIIE Ol MEtERIEIS

alternatives

Narrower
roads

District heating
Green roofs
Smart meters

Less embedded
energy
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] s Consenvation ~ Sioljfee
Small bore Simailil Bere Controls
systems * 1S =" Ipiiltration

Rainwater M-St = NS twiral
harvesting B reljpleiefe
Grey water St S Bl AN/
Systems Diversion PeoRnds

Biogas






Natural Design Elements




STREET
NOT
THRU

ONE WAY
DO NOT
ENTER

Courtesy of Al Lucas, Utilities Kingston




SUMMARY - Infrastructure

Itisa “C

... knowledge (i
sustainability)

... technology (tools t
decision-making)
... financial (finding enough
the job) ™\

y &

. {

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



SUMMARY — Sustainable Development

We are technology dependant!

v_ We can’'t go back te) nature
v Sustainable Technoelogy.
v Behavior modification

THINK GLOBALLY. ACT LOCALLY.

Did wou knaw that linens and tawals sashed daily by hotels w I,r|-:|.|,,,--|. < lise mi. s of
gallons of fresh water and add tons of cetergants ¢

A5 part of Hyart's ong
energy and reat

BB EEraam ||-u- f you don
BUESE request of the hnbel cparaty woir linang s --ll I:-- r- |:;||1r ed -..ul-

Many af sur guests have expresied interest in joming us in our offarts. Wwe appreciate
vour participation. Togethar wa can make a difference.




SUMMARY — Sustainable Development
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v " Time to “walk the talk”

v The Gorlilla is waiting in the other room!



SUMMARY — Sustainable Development

“Never dout that a smallFgreue oji
thoughtiul;, committed citizEnRs can

change the wordF
Anthropolegist Margaret Vieade FgESH

R
Civil Engineers should e amoeng | ANTELOPES,

those agents of change! | STk HEAD
W HOLE,

PERSPECTIVE IS EVERYTHING.
1-866-36-GLOBE 70 SUBSCRIEE
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Thank you for your time!
For more information please contact

Alan R Perks, P.Eng, FCSCE, FEIC
R.V. Anderson Associates Limited

aperks@rvandersomn.com
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