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Winnipeg’s water supply
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Why Treat Winnipeg's Water?

@2 Reduce the risk of a waterborne disease
outbreak caused by chlorine-resistant
microorganisms

2 Reduce chlorine disinfection by-products

2 Meet the Canadian Drinking Water Quality
Guidelines
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Waterborne Pathogens

2 Chlorine is effective against
bacteria and viruses

@ Chlorine is relatively
Ineffective against Giardia
and requires high doses and

long contact times

@ Chlorine is not effective
against Cryptosporiduim
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Water Treatment Process
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Location of the Water Treatment Plant

RRBC — “the Power of A Dream



In the Beginning
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The Final Product

Capacity:
Maximum Finished Water Production — 400 ML/d
Average Finished Water Production — 254 ML/d
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The Size of the MTS Centre
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Front entrance
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Project Estimated Final Cost $300 million
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Construction 60% Complete

RRBC — “the Power of A Dream

13



Construction to be completed March 2009

Commissioning to be completed late 2009
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Construction Detalls

2 Project Detalls:

+ Construction/Supply Contracts - 59
+Committed Contract value - $251 million
+ Spent to date - $182 million incl. eng.

+ Engineering and other consultant fees on project

» Designer - $26 million
» Construction Manager — $10 million

» Other: Operations, Environmental, Security - $2 mill  ion

+ Construction Staff on-site - 300
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UV Light Disinfection In Place

Installed in the existing Deacon pumping station at a
cost of $9 million

Protects the water against parasites such as
Cryptosporidium and Giardia

Does not change the taste, odour, appearance, orth e
general chemistry of the water

The ultraviolet light will make water-borne parasi  tes,
such as Cryptosporidium, harmless
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UV Light Chamber: 1200 mm (48") diameter
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UV Light Chambers
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Wastewater Treatment Improvements

4 2003 Clean Environment Recommendations
+ Disinfection
+ Nutrient Reduction

+ Combined Sewer Overflow Reduction

2 Environment Act Licences have been issued
for all three plants with treatment
requirements and dates for compliance

RRBC — “the Power of A Dream 19



Wastewater treatment plants

NEWPCC | SEWPCC | WEWPCC
SEW;/;CC
Population Served 374,000 160,000 86,000
Recorded ADWF 1 160 50 27
ADWF Design
Capacities 2 302 59 32

1 Average Dry Weather Flow (ML/d)

RRBC — “the Power of A Dream

2 Conventional Secondary

treatment process

20



Effluent Disinfection

2 North End UV Disinfection
facility completed June 2006
($19 M)

2 UV Disinfection has been in
place at the South End plant
since 1998

2 West End UV facility under
review, natural disinfection by
sunlight in polishing ponds

+ Potential saving of $10 * M
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Nutrient Reduction

January 2003
+ Clean Environment Commission hearings commenced
February 2003

+ Province released Interim Nutrient Reduction Planf  or Lake
Winnipeg — return to pre-1970 levels

April 2003
+ Hearings concluded
August 2003

+ Clean Environment Commission submitted to Province that
Winnipeg should reduce both Phosphorus (P) & Nitro gen (N)

Licences issued require:

+ reduce P by 10% and N by 13% to meet interim target s by 2008
+ reduce P & N at SEWPCC by 2012 and NEWPCC by 2014
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Centrate Nutrient Reduction

at the North End plant

Centrate Nutrient
removal under
construction

Estimated at $34
million

Phosphorus
removal in
operation since July
2007

Nitrogen removal
under construction,
In operation Oct.
2008

PYTTTYrrrrrres
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Nitrogen reduction
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Full Biological Nutrient Removal (BNR) at
the West End plant

Under construction
at $37 million

Construction
started Oct 2006

Phosphorus
removal in
operation since
November 2007

BNR operation in
late 2008
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WEWPCC - Biological Nutrient
Removal
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BNR & Expansion at the South End plant

Engineering
started Jan
2006

Estimated at
$203* million

Cost estimate
greatly
influenced by
assumed
escalation

Estimated
completion date
in Dec 2012
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North End plant full BNR

2 North End Master Plan and Biosolids studies underwa
2 Estimated at $400+ million

2 Estimated completion date: Dec 2014

y
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Nutrient Reduction

Nutrient Removal at All Winnipeg WPCCs, >$670 * Million

Nitrogen (tonnes/year)
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Change Drives Capital Budget Reqg'd
1996-2013

Water & Waste Department Capital Budgets
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Costs and Rates

@2 Rates are increasing much faster than
Inflation due to required improvements:

+ to remove nitrogen and phosphorous in
treated wastewater

+ to reduce combined sewer overflows
+ for water treatment

+ to reflect the impact of increased
construction costs

RRBC — “the Power of A Dream
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2008 rates

Sewer rate increase from $4.46 to $5.12(per 100 cu.
Water rate increase from $3.15 to $3.45(per 100 cu.

The recommended combined water/sewer rate
Increase for 2008 is, unchanged from the 2007
projection

Rate increase averages about 12% for residential to
149% for large commercial and industrial users

RRBC — “the Power of A Dream
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Future Challenges

2 Need to continually update cost estimates, buoyant
economy and active construction market driving up
costs

@ Considering alternate project delivery methods

2 Need to be mindful of concurrent major capital
projects:

+ limited staff, consultant and contracting resources
+ diminishing competition

+ basic economics...

» |laws of supply and demand apply

RRBC — “the Power of A Dream
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SUZANNE ZWARUN

COSRESPONDENT

vervthing from  skyrocketing
concrele prices to a shortage of
labour is trashing the budget for
the Pine Creck wastewaler treat-

ment plant m Calgary.

The single higgest capital project m the
City of Calgary’s history (outside the total
LRT system: o .

2HH

Now lll{O:thT $40 to $50 million has
to be added 1o the capital budget this fall
and maore money will be required to finish
the fermenter and digester portions of the
plant.

That could take the cost of the plant

If the extra money somehow material-
ized i's still doubtful the entire plant can
be completed quickly, said Jim Miller, the
manager of infrastructure delivery for the
city’s water resource business unit.

“Even if we were given the money, 1
don’t think we'd have the contracior abil-
ity to build it hy 2008, Zennon Zalusky,
the city’s acting general manager of water
services, told a city commitiee contemplat-
ing the overruns.

The Pine Creek plant is being built on
the west bank of the Bow River north of the
Deerfoot Trail extension bridge to accom-
modate srowth in the city’ sih.
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ihe price ol concrete jumped 37 per
cent between December 2005 and Febru-
ary 2006 and another 27 per cent in the
next month

Tenders for the first contract came
so much above budget that the city divid-
ed the contract
into  four smaller
jobs, but three of
the four that have
come back are still
higher than hoped
and the fourth when
it arrives probably
won’t be any better,
Miller said.

While most of
the plant will be
completed by 2008,
only a vear behind
schedule, trucks
will have to ferry
waste through the
¢ity to other plants until the fermenter and
digester needed for the solid waste portion
are compleed.

The city is now planning to build the
fermenter in 2009 und 2010 and the digest-
erin 2011 and 2012,

Their cost was estimated st $33.22 mil-
fion last year but administration officials
aren’t even hazarding a guess aboui what
their cost will be in three years, he added.

“It's a boatlead of money,” summed up
Mayor Dave Bronconnier, who is among
those who feel the city has 1o go ahcad or

Dave Bronconnier

rocketing

g the mayor said, sighing.

His recent bathroom renovation at
home “already cost us more than the whole
kitchen we did in 2001 and he hasn’t been
able to persuade the “trades guys to come
back and put the hinges on a cabinet.”

Winnipeg CastlIn-Place
Concrete Prices

«in 2005, $ 900/
*in 2006, $ 1500/
«in 2007, $ 1900/
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Wastewater Treatment Improvements
Decades of Neglect?

Winnipeg invested over $200 million from 1980 to 1999

& South End Water Pollution Control

2 North End Water Pollution Control
Center (NEWPCC)

a4

w

w

1937: primary treatment

1954: major plant expansion

1965: secondary treatment

1980: primary treatment expansion

1984: secondary expansion convert to
pure oxygen and computer control
system

1988: digesters expansion
1990: dewatering building

o

Center (SEWPCQC)

w

-

w

1974: conventional secondary plant
1993: plant expansion
1999: UV effluent disinfection

West End Water Pollution Control
Center (WEWPCC)

w

w

1964: lagoons commissioned

1976: mechanical plant (aeration)
commissioned

1994: new conventional secondary plant
commissioned

1998: ponds operated in summer and
winter mode
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Estimated Nutrient Loading to Lake Winnipeg

Total Nitrogen (N) (tonne/year)

Total Phosphorus (P) (tonne/year)

Province's . Province's Province's . Province's
Estimates Estimates w/BNR at Estimates Estimates w/BNR at
WPCCs WPCCs
United States (Red River)f 19,000 | 21.9% 19,000 | 22.3% 2,500 | 31.4% 2,500 | 32.7%
United States (Souris River) 1,100 1.3% 1,100 1.3% 200 2.5% 200 2.6%
Saskatchewan River 8,300 [ 9.6% 8,300 | 9.8% 400 | 5.0% 400 | 5.2%
Ontario (Winnipeg River)|f 16,800 | 19.4% 16,800 | 19.7% 800 | 10.1% 800 | 10.5%
Ontario (other Rivers) 3,700 4.3% 3,700 4.3% 300 3.8% 300 3.9%
Point sources (without Winnipeg) 1,400 1.6% 1,400 1.6% 300 3.8% 300 3.9%
Natural background & unidentified|f 18,100 | 20.9% 18,100 | 21.3% 1,300 | 16.4% 1,300 | 17.0%
Agriculture 5100 [ 5.9% 5100 | 6.0% 1,200 | 15.1% 1,200 | 15.7%
Atmospheric Loads 9,500 | 11.0% 9,500 | 11.2% 500 6.3% 500 6.5%
Winnipeg WPCCs 3,318 | 3.8% 1,773 2.1% 417 | 5.2% 118 | 1.5%
Winnipeg CSOs 150 | 0.2% 150 | 0.2% 18| 0.2% 18| 0.2%
Winnipeg LDS 150 | 0.2% 150 | 0.2% 15| 0.2% 15| 0.2%
| Totals (tonnes/year) | 86,618 | | 85,073 | | | 7,950 | | 7,651 |
| Winnipeg's Percent Contribution |[ 4.2% | | 24% | | [| 5.7% | | 2.0% |
| Reduction (tonnes/year) || - | | 1,545 | | -] I 299 |

At licence limits
reduced by 72%

Based on 1994 to 2001 data from Manitoba Water Stew ardship
City of Winnipeg figures based on most recent data.

nitrogen reduced by 47% and phosphorus
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Phosphorous Loads to Lake Winnipeg

B Red River
8,000
’ O City of Winnipeg
7,000 OCity oF W (est)
’ OWinnipeg River 75% Inc
6.000 O Saskatchewan River

@ Other
O Atmosphere

5,000

4,000

Tonnes/year

1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004

Year

RRBC — “the Power of A Dream

38



EXAMPLES OF WASTEWATER TREATMENT
PLANT REGULATIONS ACROSS CANADA

Plant Parameter LIMIT (mg/L) COMMENT
TP 1.0 monthly average
Calgary - Bonnybrook NH, 5/10 July-Sept. /Oct.-June
TN
TP 0.5 monthly average
Calgary - Pine Creek NH, 5/10 July-Sept. / Oct.-June
TN 15 monthly average
TP 1.0 monthly average
Edmonton - Gold Bar NH, 5/10 July-Sept. / Oct.-June
TN
TP 1.0 annual basis
Saskatoon NH;
TN
TP 1.0 monthly average
Regina NH,
TN
TP 1.0 monthly average
Toronto (all 4 plants) NH,
TN

RRBC — “the Power of A Dream
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2008 vs. 2007 combined rate Forecast

Combined Rate
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NEWPCC — Phosphorus
Removal
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NEWPCC - Nitrogen Removal
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Biosolid Background

2 What does Winnipeg do with biosolids?

+ Biosolids are a beneficial resource

» organic soil conditioner
® nutrients rich, stimulates health plant growth

» lowers fertilizer costs for farmers, at least 5 years of benefit

+ Produce ~ 13,000 dry tonnes per year
+ Applied to farmlands around Winnipeg “WINGRO”

» Environmental Licence in place since 1990
» In full compliance

» Successful program, continually improved

RRBC — “the Power of A Dream
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NEWPCC Dewatering Building

Load Specially Designed Truck

Transport to Field & Load Spreader Spring — Summer - Fall
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Water supply and distribution

@®uv &
WTP
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Impact of Loads on Lake

Water Quality

P mg/L

Lake Winnipeg North Basin

0.080
0.070
e Model
f
0.060 : Teano Data .
= Range
0.050 :
Eutrophic
0.040
0.030
0.020
Mesotrophic
0.010
Oligotrophic
0.000

1910

1920 1930 1940 1950 1960 1970 1980
Year

1990

2000

2010

RRBC — “the Power of A Dream

46



Disinfection

2 |n place at South End Plant — 1999
2 |n place at North End Plant — 2006

@2 West End uses natural sunlight UV through
polishing ponds

RRBC — “the Power of A Dream
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Schedule

3 April 2005

+ Finish preliminary design and environmental
effects study

@ Spring 2005
+ Started building the water treatment plant

2 |Late Fall 2008
+ Start testing the plant

2 End of 2008

+ Begin Commissioning

RRBC — “the Power of A Dream
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Loads are Driven by Runoff and River Flow

6 Year Moving Average of Phosphorus Loads to Lake W

innipeg
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Plant Design Capacity

2 Water Treatment Plant Design Life projected
to be 2040

2 Maximum Finished Water Production — 400
ML/d

2 Average Finished Water Production — 254
ML/d

2 Minimum Finished Water Production — 100
ML/d
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Wpg.'s New Water Treatment Plant

2 Being built at the Deacon Reservoir site

& Using state-of-the-art water treatment process
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59 Construction Contracts
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UV Light Disinfection Chamber

RRBC — “the Power of A Dream

53



Program considerations

@ QOur current estimate for all wastewater
treatment system improvements is $1.2 billion

+ plant upgrades estimated at $670 million

+ Federal and Provincial governments have

earmarked $67 mil

2 Need to continually u

lon for program

ndate cost estimates,

buoyant economy and active construction
market driving up costs
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Customer impact

Annual
Consumption 2007 2008 Increase
cubic feet
Residential 8,400 $ 694 | $ 775 8l | 11.6%
Small Restaurant 56,000 $ 4248 | $ 4,786 538 | 12.7 %
Large Restaurant 626,000 $ 44094 | $ 50,104 6,010 | 13.6 %
Foundry 8,987,000 $ 600,260 | $ 686,541 86,281 | 14.4 %

2 2008 combined rate is $8.57 per 100 cubic feet

+ (block 1) or $3.02 per 1,000 litres
2 Average monthly cost residential is $64.57

2 3.31 litres per penny

RRBC — “the Power of A Dream
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Program Funding

Federal and Provincial governments via Canadian Str  ategic
Infrastructure Funding have earmarked $67 M forap  ortion of Winnipeg's
Wastewater Improvement Program

+ Total estimated program cost, about $ 1.2 Billion
+ $67 Million towards $290 Million to support some of t he upgrades

+ Prepared an Environmental Assessment (EA) as part o f conditions to access
Federal Funding

» Public consultation done as part of EA

Need to continually update cost estimates, buoyant economy and active
construction market driving up costs

Winnipeggers will pay the vast majority of costs

+ Ongoing assessment of annual water and sewer utilit  y rate increases to fund
wastewater capital projects — cash flow/debt conside rations

Need to be mindful of concurrent major capital proj ects:

+ Limited resources and diminishing competition
+ Basic Economics...laws of supply and demand apply!
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