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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




Capital Funding Summary

2018 estimate of total
project cost at $36.9 M

$24.3 M (66%) grant
funding (Canadian gov’t)

pwnship of Spallumcheen

Total Estimated Project Cost
$36.9 M

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
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Project Concept

Site
— Very restrictive

— Requires process-
iIntensive solution

Source: U'?ban Systems




Cost Estimate

2021 estimated
total project
cost of $48.8 M

Funding

shortfall of
$119 M

No additional
grant funding!

Div Description Total
1 Wastewater Recovery Facility
1.010  |General Regurements F100,000
1.020 |Femovals 5275, 000
1.030  |Site Works 5645 D00
1.040  JPumping Systems 51,370,000
1.050 |WAWREF Building $2.623.000
1.060  [Treatment Tankage, Process Plping ar 55,054 000
1.070  |Electrical $2 655 000
1.080 [HVALC $1.010,000
1.080 [Misc 5165 000
1.100  [Opticnal 50
Subtotal 514,905,000}
2 Reclaimed \Water Storage Facility
2010 |Gereral 30
2020 |Reclaimed Water Fond 36 621,000
_ Subtotal $6,621,000
3 Irrigation Pumping Station
3010 JGensral B0
2020  |Removals HE3 D)
3.030  |Site Works _ £806,000)
23.040 |irrigation Pump Station Buikding 5270 000
3.050 |Process Piping and Equipment £520 000
3.0680 |Electrical B280, 000
3070 IMisc. &0
3.080 |Optional 50
Subtotal $2,048,000
4 Collection System
4010 |General 5345 000
4020 |Concrete 34,000
4030 [Earthwork S895, 000
4040  |Foads and Site Impravements H3.052 000
4,050  JUtilnes &0
4060 |Sanitary Sewers $4 824 000
4070 JLift Stations $4 125 000
4080 [Honzontal Crilling Ha18, 000
4080 Other 320,000
Subtotal $13,787,000]
Construction Subtotal $37,361,000
Total Markups 511,468,000]
Project Total $48,6829,000]




Challenges to Sustainable Regional System

Regulations/Policies

Operations

Storage on Lands Irrigated ICI Flow Estimate
No Outfall to Lakes Low Density Development
Land Use Restrictions Limited Operational Experience

5-Yr Wet Weather Storage No Mandate to Connect
Sustainable

Regional
System?

Governance Model

Limited Cost Recovery
Phasing Restrictions Municipal Interrelationships

Grant Expiration Regional Subset

Governance



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

24-Hr Workshop Schedule
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Value Study Schedule/Project Team Interfaces

VM Schedule %mﬂ
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evaluation Value Opportunities
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® Defl ned Workshop duration based on 6 hrs./day for virtual meeting
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Functions

Rapid

FAST
Intuitive
Engaging
Partially
pre-built
Augment
to finalize
Colours!
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Key Value
Opportunltleg



1 Phase Collection System

I 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—} 0 Greater Use of Low-Pressure Systems

Simplifies connection of
existing holding or septic tanks

—— Jan Eliminates most gravity sewers

te oNai Lnc} and several lift stations
i

% s Reduces excavation works
| along Highway 97 corridor




|
CW—}S Delete LS-1/Use Low Pressure System

Simplifies connection of
existing holding or septic tanks

Eliminates gravity sewer and

I T o ﬁ S one lift station
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CW-18 Pump Commercial Properties to Gravity Sewer

Places gravity sewers only
in areas of highest
LY SN wastewater generation
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. ! o Reduces excavation works
' along Highway 97 corridor

Simplifies connection of
existing holding or septic
tanks




SW-01 Integrate with Armstrong

Corrert
NOWRP

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

% _*
s
2 *

Alternative Concept

WAN LAKE

LS5
125 L/S




TW-05 Optimize SBR treatment system
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TW-20 Utilize Geotube for Dewatering

Eﬂgztube'

Industrial Fabrics
Dawaing Sysmng

A2 TENCATE
CEQSYNTHETICS




TW-20 Utilize Geotube for Dewatering
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TW-21 Provide Package Mechanical Treatment Plant

-
g

MBR Package Plant Example
Q=1.63 MLD
Skids = $4.0 M
Total = $8.0 M
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Defining
Affordable Solu{ions
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Making Choices

How to meet the budget?

— Combining value opportunities
o« Compatible
o Measurable cost impact
e Limited schedule impact

— Target cost review

o Can new alternatives shift estimate
toward target cost?

Baseline




Evaluation Process — Example

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

— Score the options
o Always compare to baseline

e 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

Key Functiona | Performance Attributes ot com ponenteate mat e o E1miine

Ensure Future cManage. i Proi Weet Schedul Govern WW ToAtasISiW:elght
Fle xibility S HOBTID /A |LIoot Beaoeri Service : SEAAmt  |Wodided3EAPIt Pankage Phnt Intferated Lagmin

Expectations -reiine e prp -renne e prap (ke e o W ke
10 -oonmhkiptetenis | -mdd L Jrddon)
7 B ] U Beiben
T - Gt

Eamline Ca3p il Cow § 15,451,000 § 17 2B ) §1+,143 5000 5+ 0|
3 AdhE menl b caplE ol
13 To ol Ca pial Cool ¥16,42 1m0 WiT.Sme00]  Wid, 14,600 W6, 4a0,000
. . Baline Fulire o | (d, sodE B oo by £ [ [ [
1. Weight Performance Attributes ‘ R R i FLE Coe | Tz Wesan]  Fi=enn]  freonm

Operate/
Maintain
Fa cility /S ystem

Team Member

Totl Fuim Cod 11,245, M0 10,661,000 11,242,000 4,878,000
Tohl Li# Cyoie Codt ¥E20,726, M0 22,7 78,B00| 26,861,600 §10, 178,000
Ranh [ lowe &ico &= 1) [ 4 B 1

3. Score Options ‘

Functional Performance Attributes/Alternatives Baseline VEAIt. 1 VEAIt. 2 VEAIt. 3 VEAIt. 4

Trea trent App roach SBR Phnt Modified SBR Plant] Package Plant Aerated Lagoon |Int Aerated Lagoon

Adjusiments} - revise sik prep - revise sike prep (integrated w/ o her
- consolidae tnks | -add UV furisdicton) Cod Com ponenteemaiwe miine | wE Mt 1 WwE olt 4
-add UV - use Geo tibes

_ use Geotibes 3ER.AmL N1 AER Plant]  Pankage Pant Int ferated Lagon
Criteria . Score | Total | Score | Total =ratime ol [rap - e o [rap
|0perate/ Maintain Facility/Sy stem 7 182 6 156 - betetenis | -mdd LI
|En sure Future Fiexibility 5 95 4 76 7 Ll R -
|Manage Com munity Expe ctations 60 5 60 4 -LIE Gl b=
|Execute Project 7 Perbrm anop B0 (1 670 [
6
5

Meet Schedule 65 78 Totl Li® Crole Cod E0,728,0M 22,77 e,6M ¥25,26 1,000 10, 128, M0
6 [Govern WW Service 25 25 T8 0 22 [H
Total 577 570 ‘Walue Improvementio wr Eamline] 0% Bah =0h 2200
Rank (Best Performance = 1) 3 4 Ranh (Mod Aedred = 1) [ 4 2 1

2. Score Options 4. Determine Best Value Option(s)




Making Choices - Collection

Key Functional Performance A ttributes

Manage Total Weight
Govem WW Assigned

Service

el Ensure Future
Maintain Flexibilit Com munity Execute Project] Meet Schedule
Facility/System Y Expe ctations

Team Member

Altemative Evaluation S ummary - Performance

Functional Performance A tiribute s/A Itematives Baseline VEAIt. A VEAIt.2B VEAIt.C VEAIt.D

Collection Approach Gravity/FM Mod Gravity/FM Mod Gravity/FM Mod Gravity/FM JLow Press. Injector
Adjusiments - Delek LS1 - Punp ICIprop - Delee LS1/LS3/ |- Smaller LS 1-4

- Punp 7 prop /LS4 -Pump b FM

- Elimin. Gravity Swr

Criteria . Score | Total
Operate/ Maintain Facility/System 78

Ensure Future Flexibility 95

Manage Community Expectations 24

Execute Project

Meet Schedule 91
6 Govern WW Service 20

Total 483
Rank (Best Performance = 1) 5




Making Choices - Collection

Altemative Evaluation Summary - Cost

Cost Components/Alternatives

Collection Approach
Adjustments

Baseline

Gravity/FM

VEAIt. A

Mod Gravity/FM
- Delek LS1

- Punmp 7 prop

VEAIt.2 B

Mod Gravity/FM
- Punp ICIprop

VEAIt.C

Mod G ravity/FM
- Delete LS1/LS3/
/LS4

VEAIt.D

Low Press. Injector
- Smalker LS 1-4

- Pump b FM

- Elimin. Gravity Swr

Baseline Capital Cost

$18,020,000

$17,202,000

$14,415,000

$11,763,000

$5,489,000

Adjustment to Capital Cost

Total Capital Cost

$18,020,000

$17,202,000

$14,415,000

$11,763,000

$5,489,000

Baseline Future Cost (incl. societal costs)

$0

$0

$0

$0

$0

Adjustment to Future Cost

$3,976,000

$459,000

$3,976,000

$1,914,000

$2,680,000

Total Future Cost

$3,976,000

$459,000

$3,976,000

$1,914,000

$2,680,000

Total Life Cycle Cost

$21,996,000

$17,661,000

$18,391,000

$13,677,000

$8,169,000

Rank (Lowest Cost = 1)

5

3

4

2

1

Altemative Evaluation Summary -Best Value

Cost Components/Alternatives

Collection Approach
Adjustments

Baseline

Gravity/FM

VEAIt. A

Mod Gravity/FM
- Delek LS1

- Punmp 7 prop

VEAIt.2 B

Mod Gravity/FM
- Punp ICIprop

VEAIt.C

Mod G ravity/FM
- Delete LS1/LS3/
/LS4

VEAIt.D

Low Press. Injector
- Smalker LS 1-4
-Pump b FM

- Elimin. Gravity Swr

Performance

500

534

534

700

483

Total Life Cycle Cost

$21,996,000

$17,661,000

$18,391,000

$13,677,000

$8,169,000

Value Ratio V ~ P/C

23

30

29

51

59

Value Improvement (over Baseline)

0%

33%

28%

125%

160%

Rank (Most Preferred = 1)

5

3

4

2

1




Making Choices - Treatment

Key Functional Performance A ttributes

Manage Total Weight
Govem WW Assigned

Service

el Ensure Future
Maintain Flexibilit Com munity Execute Project] Meet Schedule
Facility/System Y Expe ctations

Team Member

Functional Performance A tiribute s/A Itematives Baseline VEAIt. 1 VEAIt. 2 VEAIt. 3 VEAIt. 4

TreaimentApproach SBR Plant Modified SBR Plant] Package Plant Aerated Lagoon [Int Aerated Lagoon
Adjusiments - revise site prep - revise site prep (ntgrated w/

- consolidat anks | -addUV (Armstrong)

-addUV - use Geotubes

- use Geotubes

Criteria . Score | Total | Score | Total
Operate/ Maintain Facility/System 182 156

Ensure Future Flexibility 95 76

Manage Community Expectations 60 60
Execute Project

Meet Schedule 65 78
6 Govern WW Service 25 25

Total 570
Rank (Best Performance = 1) 4




Making Choices - Treatment

Altemative Evaluation Summary - Cost

Cost Components/Alternatives

TreaimentApproach
Adjustments

Baseline

SBR Plant

VEAIt. 1

Modified SBR Plant
- revise site prep
- consolidak anks
-addUV
- use Geotubes

VEAIt. 2

Package Plant

- revise site prep
-add UV
- use Geotubes

VEAIt. 3

Aerated Lagoon

VEAIt. 4

Int Aerated Lagoon
(integrated w/
(Armstrong)

Baseline Capital Cost

$19,481,000

$17,828,900

$14,143,900

$5,450,000

Adjustment to Capital Cost

Total Capital Cost

$19,481,000

$17,828,900

$14,143,900

$5,450,000

Baseline Future Cost (incl. societal costs)

$0

$0

$0

$0

Adjustment to Future Cost

$11,248,000

$10,951,000

$11,248,000

$4,679,000

Total Future Cost

$11,248,000

$10,951,000

$11,248,000

$4,679,000

Total Life Cycle Cost

$30,729,000

$28,779,900

$25,391,900

$10,129,000

Rank (Lowest Cost = 1)

5

4

3

1

Altemative Evaluation Summary -Best Value

Cost Components/Alternatives

TreatmentApproach
Adjustments

Baseline

SBR Plant

VEAIt. 1

Modified SBR Plant
- revise site prep
- consolidak fanks
-addUV
- use Geotubes

VEAIt. 2

Package Plant

- revise site prep
-add UV
- use Geotubes

VEAIt. 3

Aerated Lagoon

VEAIt. 4

Int Aerated Lagoon
(integrated w/
(Armstrong)

Performance

500

577

570

630

640

Total Life Cycle Cost

$30,729,000

$28,779,900

$25,391,900

$10,129,000

$14,082,000

Value Ratio V ~ P/C

16

20

22

62

45

Value Improvement (over Baseline)

0%

23%

38%

282%

179%

Rank (Most Preferred = 1)

5

4

3

1

2




Project
Path-Forward



Table 4.1 - Value Opportunity Options

Capital Cost
Estimate Complementary Value Opportunity Options
(Incl. EAC)

Wi I I p roceed us i ng Treatment: Aerated Lagoaon with filtration®: $13,280,000 (Tw-01]
. Effluent Disposal: Reclaimed Water Storage $5300 000 [SW-14) with
I nteg rated Proj ect irrigation provided at nominal pressure $370,000 [SW-02)
" A $39,250,000" Collection: Low Pressure Sewer for the LS#1-LS#3 catchments areas
De I |Ve ry (I P D) $9,900,000 (CW-01)

Contingency: $6,000,000

Path-Forward

Option

Enginesring: $4,400,000

reatment: Mechanical Batch Blant 16,400,000 [TW-21)

n ]
WI I I fu rth er refl n e Effluent Disposal: Reclaimed Water Storage $5,300,000 (SW-14) with
d t irrigation provided at nominal pressure $370,000 (SW-02)
a n assess WO B S ENAR00 Collection: Low Pressure Sewer for LSi#1-LS#3 areas S9,900,000 [(CW-01)
options Contingency: $6,000,000

Engineering: 54400000
"Can be reduced with deletign of filtration by ~51.5M

“Costs to be confirmed by results of the geotechnical investigation fexcepted in Fall 2027)
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