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Project Concept
and Challenges



Key Project Goals

Support growth

Improve irrigation of 
agricultural lands

Manage water quality 
of Swan Lake

Create a regional 
solution

Source: Urban Systems



Project Concept

16 km of gravity/forcemains, and five lift stations
1.7 MLD Sequencing Batch Reactor (SBR) treatment plant
285 ML reclaimed water storage pond and distribution

Source: Urban Systems



Capital Funding Summary

2018 estimate of total 
project cost at $36.9 M 
$24.3 M (66%) grant 

Source: Urban Systems



Project Concept

Concept development
Potential plant site became 
available/was purchased 
before concept developed
Site pre-purchased to meet 
schedule
Size and location limited 
potential alternatives

Source: Urban Systems



Project Concept

Site
Very restrictive
Requires process-
intensive solution

Source: Urban Systems



Cost Estimate

2021 estimated 
total project 
cost of $48.8 M 
Funding 
shortfall of 
$11.9 M
No additional 
grant funding!



Challenges to Sustainable Regional System 

Sustainable 
Regional 
System?

Regulations/Policies

Funding

Operations

Governance

Storage on Lands Irrigated
No Outfall to Lakes

Land Use Restrictions

Limited Cost Recovery

Phasing Restrictions

Grant Expiration

ICI Flow Estimate

Regional Subset

Limited Operational Experience
5-Yr Wet Weather Storage

Low Density Development

Municipal Interrelationships

Governance Model

No Mandate to Connect



VM Strategy



VM Strategy

Virtual event
Limit work module durations
Lots of breaks

Short duration workshop
24 hours
4 days

Scheduling Objective
Maximize Development Phase
Enhances value opportunities



VM Schedule

Modifications
Pre-workshop 
meeting

Focused team
Ensured 
readiness

Post-workshop 
evaluation 
meeting

Defined 
alternative 
choices

Value Study Schedule/Project Team Interfaces
Week  

-4
Week 

-3
Week 

-2
Week 

-1 WS Week 
+1

Week 
+2

Week 
+3

Week 
+4

Interface Meeting Type
Knowledge Transfer
Decision
Assessment

Pre-Workshop Post-WorkshopWorkshop

P roject 
Overview 

P resentation
2021.04.07

P roject 
Overview 

P resentation
(Recap)

2021.04.26

Mid-Workshop
Status Review

2021.04.27

Value Team
P relim. R esults 

P resentation
2021.04.29

Value Opportunit ies 
Disposition Meeting

2021.06.12

Value Team
P re-Workshop 

Meeting
2021.04.15

Workshop duration based on 6 hrs./day for virtual meeting

Value Opportunit ies 
Alt. E valuation

2021.05.26



Functions

Rapid 
FAST

Intuitive
Engaging
Partially 
pre-built
Augment 
to finalize
Colours!



Key Value
Opportunities



CW-01  Phase Collection System

LS #5 
Catchment

LS #1 & 
LS#2 
Catchment

Service LS#3 & 
LS#4 catchment 
areas with a low 
pressure sewage 
system and 
forcemain  

Places gravity sewers only in areas 
of highest wastewater generation
Reduces excavation works along 
Highway 97 corridor
Simplifies connection of existing 
holding or septic tanks



CW-10  Greater Use of Low-Pressure Systems

Simplifies connection of 
existing holding or septic tanks
Eliminates most gravity sewers 
and several lift stations
Reduces excavation works 
along Highway 97 corridor



CW-15  Delete LS-1/Use Low Pressure System

Simplifies connection of 
existing holding or septic tanks
Eliminates gravity sewer and 
one lift station



CW-18  Pump Commercial Properties to Gravity Sewer

Places gravity sewers only 
in areas of highest 
wastewater generation
Reduces excavation works 
along Highway 97 corridor
Simplifies connection of 
existing holding or septic 
tanks



SW-01 Integrate with Armstrong

Order of Magnitude Costs 
+ $15M - $16M for Armstrong Upgrades
- $10M - $12M for NOWRP Changes



TW-01 Eliminate mechanical plant and install [aerated] 
lagoon-based treatment in storage pond cell

SWAN LAKE

RECLAIMED WATER STORAGE
285,000 M³

IPS
165 L/S

300Ø 300Ø

LS5
125 L/S

WWRF

Alternative Concept



TW-05  Optimize SBR treatment system 

Alternative Concept - ultimate

SBR 
CELL

SBR 
CELL

FUTURE 
CELL

SBR 
CELL

FUTURE 
CELL

FUTURE 
CELL



TW-11  Utilize UV Instead of Hypochlorite



TW-20  Utilize Geotube for Dewatering



TW-20  Utilize Geotube for Dewatering 



TW-21  Provide Package Mechanical Treatment Plant

MBR Package Plant Example
Q = 1.63 MLD
Skids = $4.0 M
Total = $8.0 M



TW-21 Provide Package Mechanical Treatment Plant



Defining
Affordable Solutions



Making Choices

Quick but decisive
Rely on specialist expertise



Making Choices

How to meet the budget?
Combining value opportunities

Compatible
Measurable cost impact
Limited schedule impact

Target cost review
Can new alternatives shift estimate 
toward target cost?

B
as

el
in

e

A
lt 

1

Al
t 2 A
lt 

3

Target
Cost



Evaluation Process Example

Weighted-additive method
Identify performance attributes (criteria)
Weight the attributes (capture team member inputs) using Base-100
Score the options

Always compare to baseline
For each performance attribute

Baseline rated 5
Options rated 0-10 against baseline

Calculate and total up scores for each option

Best-value selection
Score/LCC



Evaluation Process Example

1 5 0 2 5 5 5 1 0 5 1 0 0
2 2 3 1 0 5 0 2 5 1 0 1 0 0
3 2 5 3 0 2 0 2 0 4 1 1 0 0

T o t a l 7 7 5 8 3 5 7 5 3 9 1 6 3 0 0
W e ig h t  (N o r m ) * 2 6 1 9 1 2 2 5 1 3 5 1 0 0

T e a m  M e m b e r T o t a l  W e ig h t  
A s s ig n e dE x e c u t e  P r o j e c t M e e t  S c h e d u l e G o v e r n  W W  

S e r v i c e

K e y  F u n c t io n a l  P e r fo r m a n c e  A t t r ib u t e s
O p e r a t e /  
M a in t a in  

F a c i l i t y /S y s t e m

E n s u r e  F u tu r e  
F l e x ib i l i t y

M a n a g e  
C o m m u n i t y  

E x p e c t a t i o n s

Wt. Score T o tal Score T o tal Score T o tal Score T o tal Score T o tal
1 Op erate / M ai nta in F acility /Sy st em 26 5 130 7 182 6 156 9 234 10 260
2 En sure Futu re Flexi bilit y 19 5 95 5 95 4 76 7 133 7 133
3 M an age  Com mu nity  Expectatio ns 12 5 60 5 60 5 60 3 36 4 48
4 Execute  Project 25 5 125 6 150 7 175 6 150 5 125
5 M ee t Sched ule 13 5 65 5 65 6 78 4 52 3 39
6 Govern WW Service 5 5 25 5 25 5 25 5 25 7 35

T o tal 100 500 577 570 630 640
5 3 4 2 1

Criteria

Ran k (Best Performa nce = 1)

Descrip tion
Modified SBR  Plant Pack age Plant Int Aerate d Lagoon

Adjustments - rev ise  site pre p
- add  U V

- use Geo tubes

(in tegra ted w/ o ther 
jur isd icti on)

VE Al t. 4Baseline VE Al t. 2VE Al t. 1 VE Al t. 3

Aera ted Lagoon

Fu nctio nal Performa nce At tri but es/Alt ernat ives

Trea tment App roach SB R Plant
- rev ise  site pre p
- consolida te tanks
- add  U V - use Geo tubes

1. Weight Performance Attributes

2. Score Options

3. Score Options

4. Determine Best Value Option(s)



Making Choices - Collection
Alternative Evaluation Summary - Weighting

1 50 25 5 5 10 5 100
2 2 3 10 50 25 10 100
3 25 30 20 20 4 1 100

Total 77 58 35 75 39 16 300
Weight (Norm)* 26 19 12 25 13 5 100

Team Member Total Weight 
AssignedExecute Project Meet Schedule Govern WW 

Service

Key Functional Performance A ttributes
Operate/ 
Maintain 

Facility/System

Ensure Future 
Flexibility

Manage 
Community 

Expectations

Alternative Evaluation Summary - Performance

Wt. Score Total Score Total Score Total Score Total Score Total
1 Operate/ Maintain Facility/System 26 5 130 6 156 6 156 8 208 3 78
2 Ensure Future Flexibility 19 5 95 5 95 5 95 7 133 5 95
3 Manage Community Expectations 12 5 60 4 48 4 48 4 48 2 24
4 Execute Project 25 5 125 6 150 6 150 8 200 7 175
5 Meet Schedule 13 5 65 5 65 5 65 7 91 7 91
6 Govern WW Service 5 5 25 4 20 4 20 4 20 4 20

Total 100 500 534 534 700 483
4 2 2 1 5

Criteria

Rank (Best Performance = 1)

Description
Mod Gravit y /FM Mod Gravit y /FM Low Press. Inject or

Adjustmen ts -  Pump  IC I p rop
-  Pump  to  FM

VE A lt. DBaseline VE A lt. 2 BVE A lt. A VE A lt. C

Mod Gravit y /FM

Functional Performance A ttributes/A lternatives

C ollection  App roach Gravi ty /FM
-  D elete  LS1

-  Elimin . Gr avity  Swr

-  Smalle r LS 1 - 4
-  Pump  7 p r op

-  D elete  LS1 /LS3 /
/LS4



Making Choices - Collection

Alternative Evaluation Summary - Best Value

Low Press. Inject or
-  Smalle r LS 1 - 4

-  Pump  7 p r op -  Pump  to  FM

4

534

Rank (Most Preferred = 1)

VE A lt. D

5

30 59

VE A lt. 2 BBaseline

500

23
$21,996,000

VE A lt. A

3 1

534
$18,391,000

29
Value Improvement (over Baseline) 0% 33% 160%

Description

Performance
Total Life Cycle Cost
Value Ratio V ~ P/C

28%

$8,169,000
483

$17,661,000
700

$13,677,000
51

125%

-  Elimin . Gr avity  Swr

Cost Components/Alternatives

C ollection  App roach
Adjustmen ts -  D elete  LS1 -  Pump  IC I p rop

Gravi ty /FM Mod Gravit y /FM Mod Gravit y /FM

2

VE A lt. C

Mod Gravit y /FM
-  D elete  LS1 /LS3 /
/LS4

Alternative Evaluation Summary - Cost

$5,489,000

$2,680,000

-  Elimin . Gr avity  Swr

VE A lt. D

$17,202,000 $14,415,000

VE A lt. 2 B

$17,202,000 $5,489,000$14,415,000

VE A lt. A

$11,763,000

Rank (Lowest Cost = 1) 5

Total Future Cost
Total Life Cycle Cost

-  Smalle r LS 1 - 4
-  Pump  7 p r op -  Pump  to  FM
-  D elete  LS1 -  Pump  IC I p rop

$3,976,000

Baseline

$18,020,000Baseline Capital Cost
Adjustment to Capi ta l Cost

Gravi ty /FM

Total Capital Cost

Cost Components/Alternatives

C ollection  App roach
Adjustmen ts

$18,020,000

Description

13
$17,661,000 $8,169,000$18,391,000

4

$2,680,000
$0

$459,000
$459,000 $3,976,000

Mod Gravit y /FM Mod Gravit y /FM Low Press. Inject or

Baseline Future Cost (incl. societal costs)
Adjustment to Future Cost

$0

$21,996,000

$3,976,000
$0 $0

$3,976,000

$11,763,000
$0

$1,914,000
$1,914,000

$13,677,000
2

VE A lt. C

Mod Gravit y /FM
-  D elete  LS1 /LS3 /
/LS4



Making Choices - Treatment
Alternative Evaluation Summary - Weighting

1 50 25 5 5 10 5 100
2 2 3 10 50 25 10 100
3 25 30 20 20 4 1 100

Total 77 58 35 75 39 16 300
Weight (Norm)* 26 19 12 25 13 5 100

Team Member Total Weight 
AssignedExecute Project Meet Schedule Govern WW 

Service

Key Functional Performance A ttributes
Operate/ 
Maintain 

Facility/System

Ensure Future 
Flexibility

Manage 
Community 

Expectations

Alternative Evaluation Summary - Performance

Wt. Score Total Score Total Score Total Score Total Score Total
1 Operate/ Maintain Facility/System 26 5 130 7 182 6 156 9 234 10 260
2 Ensure Future Flexibility 19 5 95 5 95 4 76 7 133 7 133
3 Manage Community Expectations 12 5 60 5 60 5 60 3 36 4 48
4 Execute Project 25 5 125 6 150 7 175 6 150 5 125
5 Meet Schedule 13 5 65 5 65 6 78 4 52 3 39
6 Govern WW Service 5 5 25 5 25 5 25 5 25 7 35

Total 100 500 577 570 630 640
5 3 4 2 1

Criteria

Rank (Best Performance = 1)

Description
Modif ied SB R  Plant Package Plant Int  Aera t ed Lagoon

Adjustmen ts -  r ev ise site p r ep
-  add UV ( Ar mstr ong )

-  use Geotubes

VE A lt. 4Baseline VE A lt. 2VE A lt. 1 VE A lt. 3

Aera t ed Lagoon

Functional Performance A ttributes/A lternatives

Tr ea tmen t Appr oach SB R Plant
-  r ev ise site p r ep ( in teg r ated w/ 

Ar mstr ong )-  consolidate  tanks
-  add UV -  use Geotubes



Making Choices - Treatment
Alternative Evaluation Summary - Cost

$9,403,000

$4,679,000

VE A lt. 4

$17,828,900 $14,143,900

VE A lt. 2

$17,828,900 $9,403,000$14,143,900

VE A lt. 1

$5,450,000

Rank (Lowest Cost = 1) 5

Total Future Cost
Total Life Cycle Cost

-  use Geotubes
-  add UV -  use Geotubes

( in teg r ated w/ 
-  consolidate  tanks -  add UV ( Ar mstr ong )
-  r ev ise site p r ep -  r ev ise site p r ep

$11,248,000

Baseline

$19,481,000Baseline Capital Cost
Adjustment to Capi ta l Cost

SB R Plant

Total Capital Cost

Cost Components/Alternatives

Tr ea tmen t Appr oach
Adjustmen ts

$19,481,000

Description

24
$28,779,900 $14,082,000$25,391,900

3

$4,679,000
$0

$10,951,000
$10,951,000 $11,248,000

Modif ied SB R  Plant Package Plant Int  Aera t ed Lagoon

Baseline Future Cost (incl. societal costs)
Adjustment to Future Cost

$0

$30,729,000

$11,248,000
$0 $0

$11,248,000 $4,679,000
$10,129,000

1

VE A lt. 3

Aera t ed Lagoon

$5,450,000
$0

$4,679,000

Alternative Evaluation Summary - Best Value

Int  Aera t ed Lagoon
( in teg r ated w/ 

-  consolidate  tanks -  add UV ( Ar mstr ong )

-  use Geotubes

3

577

Rank (Most Preferred = 1)

VE A lt. 4

5

20 45

VE A lt. 2Baseline

500

16
$30,729,000

VE A lt. 1

4 2

570
$25,391,900

22
Value Improvement (over Baseline) 0% 23% 179%

Description

Performance
Total Life Cycle Cost
Value Ratio V ~ P/C

38%

$14,082,000
640

$28,779,900
630

$10,129,000
62

282%

Cost Components/Alternatives

Tr ea tmen t Appr oach
Adjustmen ts -  r ev ise site p r ep -  r ev ise site p r ep

-  add UV -  use Geotubes

SB R Plant Modif ied SB R  Plant Package Plant

1

VE A lt. 3

Aera t ed Lagoon



Project
Path-Forward



Path-Forward

Will proceed using 
Integrated Project 
Delivery (IPD)

Will further refine 
and assess two 
options



Summary
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