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Municipal Pipelines

eSurface water
*Groundwater

Often ignored but
critical component

N\

Water Treatment

*Trunk lines
eDistribution lines

eService connections
*Hydrants and valves

Linear Water Distribution

Network

Linear Wastewater rLaterals,
: *Back flows preventers
Collection eCleanouts
*Mainli

runk lines

*\Nastewater
Wastewater Treatment eInflows & infiltration

* Leakage



Municipal Infrastructure Assets

Asset Category Quantity Replacement Value Typical Life
(yrs)

Parking Lots . $1,522,780 20
Storm Ponds : $87,433,507 50
WENTEVE $4,138,861 40
Road & Sidewalk 980 lane*km $371,190,374 30
Bridges 24 $8,025,000
Culverts 61 $5,977,164
Dams 2 $2,000,000

$1,258,647,483




Infrastructure Asset Value Distribution

Water and Sewer systems
48% of
Total Asset Value




Construction of Water
Distribution Networks

e Approx. 1880’s construction of water distribution
networks start
* Fire protection

e Use as potable water was an after thought

e As population density increases in cities
constructed wastewater collection systems



HISTORY OF PIPE MATERIALS

e 1850’s: oak trees (wired and tarred)

* 1880’s: pit cast cast iron (lead joints)

e Early 1900’s: steel (tarred)

* 1920’s: spun (grey) cast iron (lead joints)



HISTORY OF PIPE MIATERIALS contd..

¢ 1950’s +:

* Ductile iron

 Lining: Asphalt, coal tar bitumen,
cement, epoxy, Polyurethane

e Asbestos-Cement

e Reinforced Concrete
e HDPE

e PVC

e Fusible PVC



The Sewer Design Paradigm Shift

1880 to 1970’s - 80’s (Pre wastewater treatment)

e Dump untreated waste into the
receptors

e Dilution is the solution

e Combined storm and sanitary
system




The Sewer Design Paradigm Shift

Post wastewater treatment

o Cost S to treat every litre of
wastewater

o Reduce infiltration/inflows

o Separate storm and sanitary
systems




Water Infrastructure

CANADIAN
INFRASTRUCTURE
REPORT CARD

Volume 1: 2012

Replacemeﬂt COSt:S686B| | | |On Municipal Roads and

Replacement value: linear assets (pipes)

Local $37,?48,856,532
Transmission $12 165 631 491
Total $49,914 488,023

Replacement value: non-linear (discrete) assets
Plants $14 199 688 75?

Pumping stations  $2.203,004,013
Resewmrs $2 159 600 862

Total $18 653,283,631

Water Systems
Pumping Reservoirs

Stations 3%
3%

Transmission
18%

Linear Assets = 73%



CANADIAN

INFRASTRUCTURE

Wastewater Infrastructure REPORT CARD

Volume 1: 2012

Replacement Cost=570.1Billion i o

Water Systems

Reservoirs
1%

Pumping Stations
2%

Replacement value: linear assets (pipes)

Small Local Sewers $39,976,283,477
Large Local Sewers $9,823,7009,769
Trunk Sewers $5.678,053,860
Total $55.478,047,107
Truck Sewers
- L] 8%
Replacement value: non-linear (discrete) assets Small Local Sewers
57%
Plants $12,610,005.910
.............................................................................. Large Local Sewers
Pumping stations $1.685.933.044
Reservoirs $315,159.971
Total $14,611,098,926

Linear Assets = 79%



PLANTS VS PIPES

e Plants = 20 to 30 % replacement cost

 Linear Pipes = 70 to 80 % replacement cost



Cost to Fix Canada’s
Water Infrastructure

e Total estimated replacement cost
e $138.9 Billion

» $88 Billion needed for upgrades

Need = 63% replacement cost

e Infrastructure deficit continues to

grow

Municipal Infrastructure Deficit: Total Growth

Billions of dollars

IIIII

2007

2012

RBC Canadian
Water Attiludes PR |

Study

CANADIANS BELIEVE WATER INFRASTRUCTURE

IS IN Q00D CONDITION AND DON'T REALIZE
THE NEED FOR INVESTMENT

i 60%

fesl thers is no nead for major

and immediate invwaatment in
thair community's drinking water
wastewatsr facilibes, which they
balisve o be in good condition.

$88

BILLION

IS NEEDED IN INVESTMENT
TO UPGRADE INFRASTRUCTURE

More than thres-quartsrs of respondants stated thair main source of
waater comes from the municipal waeter supply. Howewver, one-thind of
Canadians who use municipal water are not very aware of the condiion
of the water and sswags infrestructure ssning ther own home.




The Canadian Water Utility Problem

e Water rates have been traditionally set to cover
operation costs only

e Water utilities in Ontario and across North America have
a big infrastructure deficit/backlog
* No or limited funds for capital works
e 1 to 5 year financial plans developed

e Long-term (10 to 50 years) financial sustainability not
considered

Smoking gun could be coming....



Broad Categories

Trenchless

Technologies

New
Installations

On-line Condition Rehabilitation
Replacement Assessment Renovation
Locating Asset
Mapping Management




Where are those utilities?







Asset Management

e Fixing the right asset at the right time

* Making sure you have SS to fix and operate water
systems

e Develop defensible and realistic infrastructure
programs...not just projects



Trenchless Technologies

Tools In a Tool box



Trenchless Market

14t Annual Municipal Survey

Gas Distribution Outicok
Compact Excavators
Dewatering
Regilatory lmpacts
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Percent Of Cities That Have Used The Following
Trenchless Methods

I -
- Pipe Ramming 16.1%
Microtunneling 33.3%
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How Municipal Personnel View Various Trenchless Techniques

5= very beneficial 4= beneficial 3= somewhat beneficial 2= low benefit 1= no benefit 2013

CIPP  Directional Folded Micro-  Piercing Pipg  Slipning Groul Manhole Manhole Chemical  Poinl Lateral  Groul Manhole
Drilfing Pipa unneling Tools Bursting Comantitious Insorts Root Repalr Lining  In-Place Epoxy
Coalings Contral Linars.  Spray-on

Coalings
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Construction/Rehab Spending

201 3 {actual) 2014 (projected)

Growing
Trenchless w12
Industry

Source: Underground
Construction Feb. 2014

S Billion
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Personnel Performance Rating (per municipalities)
3.87 367 na

3.82
372 375 373

3.61 359

2009 § 2010 @ 2011 g 2012 § 2013 | 2009 § 2010 § 2011 g 2012 @ 2013

Contractors Consulting Engineers
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Municipal Performance Rating

Survey respondents also overwhelmingly (84.2
percent) cite ‘quality’ as the top characteristic
they want from consulting engineers followed by
‘understanding of new technology’ at 47.6
percent and ‘productive relationships with
contractors’ cited by 46 percent.



CATT 2013 Municipal Survey

New Burnswick,

Manitoba, 0.90% 0.90%

Alberta, 2.

British Columbia,
4.30%
i

Ontario, 90.50%

Nova Scotia, 0.90%

Survey Participation




CATT 2013 Municipal Survey

100%

20% 86.3% Wastewater Construction/Renovation Market

80%

70%

60%

30%

40%

30%

20%

10%

0%

Open cut Cured in Place Directional Drilling Tunnelling Sliplining Grout in Place
Pipe (CIPP) Pipe (GIPP)



CATT 2013 Municipal Survey

100% <» = )
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90% - Watermain Construction/Renovation Market
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Barriers To Trenchless Construction Methods

Contractor
Availability
34%

Consultant Lack
of Knowledge
29%




http://www.undergroundconstructionmagazine.com/hdd-evolves-match-new-
market-dynamics

HDD Market

October 2014, Vol. 69, No. 10
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HDD Evolves To Match New Market Dynamics

16th Annual Horizontal Directional Drilling Survey
By Robert Carpenter, Editor | June 2014, Vol. 69, No. 6

It's a big, new world. At least big in terms of
D horizontal directional drilling rigs (HDD).

Contractors — and even owners — continue to
increase the size of their rig fleet both in terms of By | C| |Ck Here
actual physical size and number of units as project

requirements become more demanding and key E TO Lea rn M ore
markets continue to display long-term health.
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This information and much more are detailed in the
16th Annual Underground Construction 2014 HDD
Survey of the U.S. market. This exclusive industry
research was conducted during March and April. Surveys were sent via both U.S. Postal Service and
email to contractors and organizations that actively own and operate HDD drilling units. The number
of completed surveys allowed for an accurate statistical portrayal of the market. Survey responses
came from all 50 states plus Puerto Rico.
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HDD Market Distribution

30
25
20
15
10

0

Water Sewer : (.Sas . Electric Telecom Other
Distribution

2009 15.7 11.7 16.5 17.3 19.2 5.2
2010 16.6 11.9 16.1 17.3 18.8 5.5
2011 13.7 10.9 17.3 16.8 22.6 5.2
2012 15.5 8.7 21.4 12.9 25.4 3.6
2013 17.6 9.6 16.9 12.9 21.5 6.6
2014 18.1 9.5 17 13.5 19.9 6.9




HDD Drill Rig Size Distribution
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HDD AVERAGE BORE LENGTH (FEET)

2400 2221
— 2200
$ 2000
= 1800
=

@ 800 607

Small Rigs Mid-Size Rigs Large Rigs

m 2010 430 685 1468

m 2011 361 646 1644
w2012 354 593 1040

W 2013 279 632 2029
w2014 263 607 2221 33




Long HDD Installations

e 2,000m (6,575-ft) of 36-inch steel watermain pipe
pullback installation crossing of the St. John’s River
in Jacksonville, Fla.

* Proposed 3,950m-long 48” steel pipe Lake
Sakakawea, Missouri River basin in central North
Dakota, US.

* a trenchless 24” natural gas pipeline installation
project spanned 5967 feet (1818.7 m) in rock



Pipe Materials
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Industry Issues

e Consulting engineers and municipalities, while
vastly improving their HDD knowledge the past two
years, are still woefully lacking in detailed
knowledge of the technology

e Their inability to effectively inspect HDD leads to a
lack of confidence in the technology and, in turn,
often unnecessarily inhibits contractor
management of projects by making invalid and
extraneous demands.



Industry Issues

e “Our jobs are hard enough without engineers
expecting us to give them on-the-job training about
what they should look for on a drill,” complained a
Southeast respondent.



INDUSTRY TRENDS

« HDD used to install larger diameter pipes
e Requires the use of larger size drill rigs

e Construction of gravity sewers with low grades

 HDD industry is suffering from poor design, contract
specifications and poor QA/QC

* Improved knowledge by owners and consultants



Major Frustrations

e Lack of understanding by the engineering
community on HDD construction method

e engineers lack of professional understanding of
how these projects are different than other
traditional pipeline construction projects



Summary

* Trenchless Industry continue to grow especially in
Ontario and Canada

e Canadais a leader in North America

* Water Utilities need SS to build programs to drive
projects

* Need improved understanding by Engineers to
grow the industry...



