































































































































































































Appendix 5 Risk Workshop Attendees

Participants of the risk workshops and risk review sessions included:

Fred Nenninger, Metro Vancouver

Paul Dufault, Metro Vancouver

Jeff Carmichael, Metro Vancouver

Mark Ferguson, Metro Vancouver

Doug Humphris, Metro Vancouver

Paul Lam, Metro Vancouver

Tracey Husoy, Metro Vancouver

Sean Smyth, Metro Vancouver

Dr. Alan Russell, University of British Columbia
John Haanstra, Mapel Rienders

Rick Bitcon, AECOM

lan Dickinson, AECOM

Scott Wolf, Miller Hull

Matthew Woodruff, Matthew Woaodruff Architects
Steve Hadden, BTY

= Jack Mclnerney, BTY

Trevor Fitzell, Golder Associates
Gary Webster, KPMG
Paul Levelton, KPMG

1 John Andrews, KPMG
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Greater Vancouver Sewerage & Drainage District - 157

ATTACHMENT 2

57



Appendix 6

The results of the risk workshops are as follows:

Thousand dollars, | Timeline

Risk Workshop Results

ATTACHMENT 2

i Aliocation

_Prob

"Owner's Project Management Team Experience Pre-Construction (All | Retained| 7.5% | 1,879 ] 3,006 ] 7,516 | Retained |[17.5% | 2,255] 3.608| 9.019| Retaned [17.5% | 3,758 ] 6,013 | 15,032
Evaluation of submissions Pre-Construction (All) | Retained| 3.5% 100 250 500] Retained |25.0% 200 500 1,000 Retained 25.0% 200 500 1,000
Incomplete RFP / Tender Documentation Pre-Construction {All) | Retained| 25.0% 1,046 | 2,092 5,229 Retained |17.5% | 1,046 | 2,092 5,229 Retained 17.5% | 1,046 | 2,092 5,229
Shortlisted Proponent Withdraws Pre-Construction (All) | Retained| 7.5% - 3,138 | 15,688 Retained 7.5% - 3,138 | 23,532 Retained 7.5% - 3,138 ] 31,376
Design delay Pre-Construction {All) | Retained| 17.5% | 3,000| 6,000| 12,000 | Transferred | 3.5% 3,000] 6,000f 12,000 Transferred | 0.0% - - -
Scope Changes by Owner - During RFP Last Year Pre-Construction] Retained| 7.5% 500| 1,000 5,000 Retained 17.5% | (3.138) - 5,000 Retained 17.5% (3,138 - 5,000
Contract Award / Commercial Close Delay Last Year Pre-Construction] Retained| 3.5% 500| 1,000 2,000 § Retained 7.5% 500| 1,000 2,000 Retained 7.5% 500 1,000 2,000
Existing Conditions are different than what could
reasonably be inferred Construction {(Year 1) | Retained| 17.5% 2,050 | 6,970 10,250 J Transferred | 17.5% | 2,050 | 6,970| 10,250 Transferred | 17.5% | 2,050 | 6.970| 10,250
Owner's Project Management Team Experience Construction (Ali) Retained| 7.5% 1,879 | 3,006 7,516 Retained | 25.0% | 2,265 | 7,215 | 22,548 Retained 17.5% | 2,255 | 3,608 | 30,064
Third party stakeholder interaction Construction (All) Retained| 7.5% 100 200 3,138 Retained 17.5% 100 200 3,138 Retained 17.5% 100 200 3,138
Community amenities Construction (All) Retained| 7.5% 100 200| 3.138 Retained 17.5% 100 200 3,138 Retained 17.5% 100 200 3,138
Scope Changes by Owner - During Construction Construction (All} Retained| 17.5% | {2,353} - 3,922 Retained | 25.0% | (2,353} - 3,922 Retained 10.0% | (3,138) - 4,706
Incomplete RFP / Tender Documentation resulting in
Scope Change Construction [(All} Retained{ 17.5% | {2,353} 3,922 ] Transferred | 17.5% | (2,353} - 3,922 1 Transterred | 17.5% | (2,353) - 3,922
Construction Schedule - ability to be operational in 2020 Partially I
{December) Construction (Last Year) | Retained| 17.5% 600 | 1,200 2,400 ] wansferred | 7.5% 600| 1,200 2,400 4 Transferred | 3.5% 600 | 1,200 2,400
Un-anucipated Operating Costs - Electricity Usage Operations {Every Year) [1]] Retained| 17.5% {78) - 311 Retained 7.5% {78) - 311 Transferred | 3.5% {78) - 31
Un-anticipated Operating Costs - Labour usage Operations (Every Year) [1]] Retained| 17.5% 37 74 186 Retained [ 17.5% 37 74 186 | Transferred | 17.5% 37 74 186
Un-anticipated Operating Costs - Chemical Usage Operations (Every Year} [1]] Retained| 17.5% {28) - 112 Retained 7.5% {28) - 112} Transferred | 3.6% (28) - 112
Life-Cycle Maintenance Costs Operations (Every Year} [1])] Retained| 7.5% 29 58 145 Retained 17.5% 29 58 145 } Transferred 7.5% 29 58 145
Operation for Intended Use Operations (All) Retained| 7.5% 200 500 5,000 Retained 17.5% 200 500 5,000 ] Transferred | 3.5% 200 500 5,000
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Appendix 7 Risk Analysis

The risk analysis process involves the risk identification and risk quantification processes required to
precede the ultimate Monte Carlo analysis that was used to quantify the risks retained by Metro
Vancouver and transferred to the private sector.

Monte Carlo analysis involves using a software program that repeatedly runs random simulations of risk
values to generate a risk distribution ranging from low to high impact that is referred to as a probability
distribution.

The quantified risks discussed in this section were used as inputs to the financial model to calculate the
Net Present Value of each procurement option on a risk-adjusted basis

Risk Register & Risk Workshop

The risk identification process started with creation and review of a detailed risk register that included
hundreds of potential risks that could apply to a wastewater sector project. Specific risks from water and
wastewater sector precedent projects were incorporated into the original risk register.

A risk workshop consisting of Metro Vancouver, KPMG and other external consultants was held. As a
result of this workshop and subsequent discussion between the project team, the initial risk register was
reduced down to approximately 24 key risks.

The following criteria were used to assess if a risk was quantified:

1 There must be a difference in risk between the DBB, DB(f) and DBFOM procurement models
analyzed
1 A method for quantifying the risk was identified

1 The risk was material
Retained Versus Transferred Risks

Risks were guantified separately for both retained and transferred components. Retained risks are the
value of the risks retained by Metro Vancouver. Transferred risks are the value of the risk transferred to
the contractor and/or concessionaire under either the DBB, DB(f) or DBFOM models.

[t is important to note a subtle difference between how the transferred risks are ultimately incorporated
into the discounted Net Present Value for the purposes of the VFM Analysis:

1 Transferred risks under the DBB and DB(f) options are assumed to be costs that the contractor would
price into their construction contract bid price or facilities operator would price into their FM contract
bid so are ultimately incurred by Metro Vancouver in either the construction or operations period

1 Transferred risks under the DBFOM model are assumed to be costs that the concessionaire prices
into their construction and operational cost estimates and are ultimately incurred by Metro Vancouver
via the payment of the concessionaire’s availability service payment.

As a result, transferred risks have been added to the cost estimates used to derive the estimated ASP
under the DBFOM model.

KkPiG
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Risk Workshop & Risk Quantification

The purpose of the Risk Workshop was to quantify a range of possible risks at the individual risk fevel.
The project team quantified risks using a triangular distribution consisting of three values, summarized

from low to high impact below

@ Perfect (P) — the smallest quantified impact an individual risk could potentially have, typically
considered to be equivalent to the 1% percentile in a probability distribution;

@ Likely (L) - the most likely quantified impact of an individual risk; and

= Qutrageous (O) - the quantified upper limit impact of an individual risk, typically considered to be the

99" percentile in a probability distribution.

The P, L & O values were quantified for each individual risk resulting in a triangular distribution for each

risk.

The example exhibit below shows a simple triangular distribution with $10,000 (P); $20,000 (L); and

$30,000 (O) values and 100% probability of occurrence. The 75™ percentile, a measure of the level of risk

certainty, has been marked on the exhibit below.

Exhibit A5.1 - Example Triangular Risk Distribution

1.0 1
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The next exhibit below demonstrates the same triangular risk distribution as above, but presented as a

1

3,161

14,000

26,838

[ 50% | 90.0%

e 75% = 22,928.57

16,000
18,000
20,000
22,000
24,000
26,000
28,000
30,000

[l so000

Minimum  10,131.40

Maximum 29,914.30
50% 19,999.16
75% 22,928.57

cumulative ascending function which better demonstrates the minimum and maximum level of risk
exposure as you move from the P to O value:

Kkbmb
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Construction Year 1 Risks e

Construction Last Year Risks
Operations Every Year Risks
Operations (All) Risks

N oo s

Results of Monte Carlo Analysis
The exhibit below summarizes the guantified risks and allocation for each of the seven Combined Risk
categories at the 75th percentile. All risks below are stated in real 2013 dollars. The results of the Monte

Carlo simulation are as follows:

Exhibit A5.3 - Risk Results at 75" Percentile

DBB DB DBFOM

Retained Transferred! Retained"  Transferred Retained Transferred
Pre-Construction Risks 2,712.8 2,409.6 245.0 29394 -
50th Percentile 2,693.2 2,374.4 238.1 2,886.8 -
75th Percentile 3,031.0] 2,740.7 291.4 3,4109 -
90th Percentile 3,345.8 3,098.8 338.7 3,888.0 -
Last Year of Pre-Construction 203.3 196.1 196.1 -
50th Percentile 190.8 174.0 1729 -
75th Percentile 257.1 403.4 407.0 -
90th Percentile 315.2 607.9 609.7 -
Construction (All) 664.9 3,291.4 915 2,549.0 915
50th Percentile 653.9 3.172.7 724 2,365.9 72.4
75th Percentile 891.3 4,091.0 252.2 3,3521 252.2
90th Percentile 1,122.9 4,922.2 | 411.8 4,226.0 411.8
Construction (Year 1) 1,124.1 - 1,124.1 - 1,124.1
50th Percentile 1,144.7 - 1,144.7 - 1,144.7
75th Percentile 1,339.9 - 1,340.0 - 1,339.9
90th Percentile 1,506.7 - 1,506.6 - 1,506.6
Construction (Last Year) 245.0 - 105.0 - 49.0
50th Percentile 238.1 - 102.1 - 47.6
75th Percentile 2914 | = 124.9 = 58.3
90th Percentile 338.6 - 145.1 - 67.7
Operations (Every Year) 416 38.8 - 26.8
50th Percentile 40.1 384 - 26.4
75th Percentile 53.1 45.2 - - 314
90th Percentile 64.7 51.8 - 35.9
Operations (All) 1425 3325 - - 66.5
50th Percentile 128.5 299.8 - 60.0
75th Percentile 200.7 468.3 - - 93.7
90th Percentile 264.8 617.7 - - 123.6
RSpA 2
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Exhibit A5.4 - Combined Risk Distributions by Procurement Model at 75'" Percentile
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75% = 1,339,887.20
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75% 1,339,887.20
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Appendix 8 Efficiencies

An efficiencies workshop was heid on August 12, 2013 to assess any efficiencies that could be realized
in the alternative delivery models.

Participants from Metro Vancouver and external advisors attended the efficiencies workshop to quantify
efficiencies between the alternative delivery models. Efficiencies were quantified as a percentage of the
base cost estimates. Results of the efficiencies workshop are as follows:

The project team developed the following efficiencies:

DB (compared to DBB)
Program
Design / Construction Interface 313,760,000 3% 9,412,800 [Construction
Design / Construction
Site work 31,800,000 0% 0 Construction
Foundation 41,000,000 5% 2,050,000 Construction
Structural 71,800,000 5% 3,590,000 Construction
Architectural 15,400,000 0% 0 Construction
Equipment 45,400,000 10% 4,540,000 Construction
Special Construction 20,900,000 5% 1,045,000 Construction
Conceying 200,000 0% 0 Construction
Mechanical 40,900,000 5% 2,045,000 Construction
Electrical 27,000,000 5% 1,350,000 Construction
Professional Services
Professional Fees 313,760,000 0.5% {1,668,800) |Construction
DBFOM (compared to DB) ?
Program
Design / Construction / Operations interface 313,760,000 | 1% | 3,137,600 |Construction
Design / Construction
Design / Construction 313,760,000 | 00% | 0 |Construction
Operations & Maintenance
Operations & Maintenance 7,758,156 0.0% 0 Annual during Operations
Insurance 500,000 -15.0% (75,000) Annual during Operations
Lifecycle
Repair & Replace 2894874 | 10% | 289487  [Annual during Operations
Professional Services Additional management involvement above that of DB.
Professional Fees 313760000 | -1.0% | (3,137,600) |Construction

Key Assumptions:

2 Constrained site
2 Each delivery model will meet project objectives, including Community integration requirements

1 Treatment includes:
UV treatment

kPG o8
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- No Chemicals (2 x ADWF)
Activated sludge
Digestion

a3 Biogas utilization

Key Risk Categories identified:

= Program: Integration efficiencies for combining multiple aspects of the program, including design,
construction, operations and maintenance. Efficiencies are gained as responsibility for delivery
remains with one party. Designers, Contractors and Operators are involved in the procurement
process, and throughout the design, and help to ensure that constructability and operability are
directly included in the design.

u Integration between Design and Construction: Innovation as the design build approach focuses on
performance specifications, this provides a wider opportunity to use competition as an incentive for
private parties to develop innovative solutions to meeting these service specs. Areas of innovation
include process design, constructability, logistics, construction techniques. Also, asset utilization is
improved as costs to government are reduced, through a more efficient design to meet performance
specifications.

Site Work - potential for different construction materials
- Foundation — Alternative foundation strategies are available
Architectural — Alternative materials and design

Equipment efficiency: Combining design and construction allows optimisation of equipment
specifications, increases purchasing efficiency, as bidders have more ability to change the type of
equipment

Mechanical — Optimal specifications

1 Integration between DB and O&M / Repair and Replacement:

Adding O&M / Repair and Replacement to the design build approach allows the trade-off
optimization between capital, maintenance and rehabilitation

— It also provides a wider opportunity to use competition as an incentive for private parties to
develop innovative solutions to meet O&M and Repair and Replacement requirements, while
reducing costs.

Metro Vancouver already run plants, so the private sector efficiencies are for the most part
cancelled by Metro Vancouver's operating economies of scale. Operational efficiencies including
less FTE's are counteracted by higher rates/margins.

1 Professional services: Changes in costs to Metro Vancouver for professional services including
consultants, legal, project management, and ongoing management of Project Agreement. Metro
Vancouver would require additional management involvement as this would be its first significant
alternative delivery program.

KPiMG!
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TMELIME

The plant is to be fully commissioned and operational by December 31, 2020, Procurement for the design and construction
phase should commence in 2014. Construction and commussioning is to take place between 2017 and the end of 2020.
Once the plant is in operation, the existing Lions Gate pnimary treatment plant will be decommissioned and deconstructed.

I ('S TAHT PROCURELENT
Y 542155 DESIGH 250 COLUMENTATICH
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FRCUECT BUDGET

Metro Vancouver has completed the
Project Definition phase and Indicative
Design of the Lions Gate Secondary
Wastewater Treatment Plant project, and
based on current design considerations,
the estimated cost of the project —
including decommissioning of the old
facility — is approximately $700 million.

FROCUREMESIT OPHIONS

Metro Vancouver also commissioned
KPMG to undertake an in-depth value-
for-money analysis of the design and
construction procurement aptions
available for the new Lions Gate plant,
options that included three primary
models: the traditional design-bid-build
{DBB), design-build-finance (DBf), and
design-build-finance-operate-maintain
(DBFOM, or a full private/public

<@ metravancouver
SERVICES AND SOLUTIONS FOR

A LIVABLE REGION

oeCntssoH ExrsiG aws 54 v ?. D

pannership). A Committee of the

Metro Board of Directors recently
completed a detailed review of the
KPMG report, and based largely on
Metro Vancouver's 50+ years experience
in building, operating and maintaining
state-of-the-art wastewater treatment
facilities throughout the region,
concluded that the optimal procurement
model for the Lions Gate Secondary
Wastewater Treatment Plant is design-
build-finance.

EROIECT FUNDIFIG

The Metro Vancouver Board of Directors
has formally committed a one-third

share of the $700 million in estimated
costs for the Lions Gate project, and

is currently seeking a commitment

from the federal and British Columbia
governments for the remaining two-thirds
of the project’s capital costs. Given the

For more information on the Lions Gate S
please contact:

Simon So, General Manager

Liquid Waste Services
simon.so@metrovancouver.org
604-432-6479

4
ONSTGATE SECONDARY vemens

) — Treatment Plant

As part of Melro Yancouver's respansibilily to protect and enhance ihe nolural envirgnmen

a new secondary wastewstar treatment plant will be built on the North Shore.

Metro Vancouver s desagmng a new Lions Gate
ry W Plant —exp
commissioning 2020.

The plant will provide secondary treatment to
approximately 200,000 residents on the North Shore of
Burrard inlet - total estimated cost $700 million.

Project Definition is complate — projact can move rapidly
o full design and construction once federal/provincial
funding support has been secured.

d

PROJECT PHASES AND TIMELINE

JAN o DEC m
=1

IAN o DEC 2020

amount of capital expenditures involved,
the most appropriate potential funding
source for the Lions Gate project is

the new Building Canada Fund. The
allocations for the Provincial-Territorial
Infrastructure Component of the Building
Canada Fund, which total $3.685 billion
over the four main construction years

for the Lions Gate project {2016/2017
through 2019/2020), align perfectly

with the main capital outlays that will

be required to complete the project
within the mandated timelines stipulated
under the Canada-wide Strategy for the
Management of Municipal Wastewater
Effluent.

T T

View of the new plant along 14 Sweet West and Pemberton Avenue

METRO VANCOUVER

As the regional government on Canada’s southwest coast,
Metro Vancouver has legislatively mandated responsibility for
providing regional-scale utility services — water, wastewater
and solid waste management - to over 2.3 million residents
in the greater Vancouver area, or just over 50% of British

Managing our region's wastewater is a combined effort.
Residents, businesses and industries in Metro Vancouver
produce about 1 billion litres of wastewater per day, which 1s
brought to treatment plants through a municipal system of
sewers, collection systems and sewage pumping stations.

Columbia'stotal population.

econdary Wastewater Treatment Plant,

Fred Nenninger, Project Manager

fred.nenninger@metrovancouver.org
604-432-6478

/ metrovancouver
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Wastewater treatment plants

A REGIONAL UTIITY

To collect and treat wastewater, Metro Vancouver
operates a network of trunk sewers, pumping stations
and wastewater treatment plants that connect with
municipal sewer systems.

We are responsible for:
o five wastewater treatment plants

e about 530 km of trunk sewer pipes (large pipes that
connect to smaller municipal pipes)

® 33 sewage pumping stations

Metro Vancouver also supports municipalities in the
management of stormwater and habitat and drainage
areas around certain rivers.

Our prionty 1s to protect public health and the
environment by maintaining healthy nvers and
oceans. As part of the treatment process,

we are also finding innovative ways to use
wastewater as a resource.

The existing Lions Gate Wastewater Treatment
Plant serves the North Shore municipalities of West
Vancouver, the City of North Vancouver and the
District of North Vancouver as well as the Squamish
Nation and Tsleil-Waututh Nation with a population
of 200,000. The plant was commissioned in 1961 and
has provided primary leve! treatment on the North
Shore for the past 50 years. The existing plant will
continue in full operation until the new Lions Gate
Secondary Wastewater Treatment Plant (LGSWWTP)
is commissioned by 2020.

Project sita

NEW Plant site rendering

LIONS GATE SECONDARY WASTEWATER TREATMENT PLANT PROJECT

As identified in Metro Vancouver's Integrated Liquid Waste and Resource
Management Plan — which was approved by the BC Ministry of Environment
in May, 2011 - the Lions Gate project is part of the secondary upgrading
program of the two remaining primary WWTPs in the region. Under federal
regulations the Lions Gate Wastewater Treatment Plant must be upgraded
to secondary treatment by December 31, 2020.

The Lions Gate Secondary Wastewater Treatment Plant presents an
opportunity to simultaneously provide a needed upgrade to an essential
service, protect the iocal environment and contribute to development an
the North Shore

The new Lions Gate Secondary Wastewater Treatment Plant will occupy
much of its 3.5 hectare site, and will employ best practices for wastewater
treatment, resource recovery, and provide maximum flexibility for future
treatment technology upgrades and growth.

PROJECT OBJECTIVES

® Provision of secondary wastewater
treatment.

* Development and demonstration of a
project that is socially, ecologically and
economically sustainable.

« Implementation of tntegrated resource
recovery slralegnes.

= Creation of a facility integrated into the
community.

PROJECT DEFIMITION - INDICATIVE DESIGN

During the project definition phase, Metro
Vancouver used a multi-disciplinary process
in defining the scope of work required for
the delivery of a state-of-the-art wastewater
treatment plant. The resulting Indicative
Design specifically responds to Metro
Vancouver's four objectives for the project.
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Public meetings

The project team worked together in

a highly collaborative way with a large
number of stakeholder groups including
businesses, residents, technical experts,
local government and First Nations in order
to integrate these objectives into the
project design.

Intensive activities are focused at the

west end of the site, with digesters, salids
handling, headworks and dewatering
clustered to facilitate robust odour control
and efficient operation of the plant. Pnmary
and secondary treatment occur mid-black,
with a transparent cantilevered Operations
and Maintenance building at the corner of 1%
St. and Pemberton Avenue. These treatment
plant functions are contained in a clean,
architectural form balanced against the
industrial scale of neighbouring industries.
Translucent and glazed walls at the west end
also allow selected views from the street into
the plant, making the invisible visible.

INDICATIVE DESICN ~ COMPLETE

What emerged from the Indicative

Design process is a project characterized by
a diverse range of urban experiences across
the site, a pedestrian scaled public entrance
and outdoor open space at the foot of
Pemberton. A facility that is resilient and
future proof, is secure but visually open to
the community; has the potential to be a
net producer of energy; and can be used to
teach future generations about sustainable
building, wastewater treatment and
environmental stewardship.

COMMUNITY EMNCAGEMENT

Supporting the objectives of the Lions
Gate project is a detailed community
engagement plan. The project team works
with local stakeholders to identify issues
early, and addressed community concerns
throughout the Indicative Design process.
Community engagement will continue until
the completion of the project, through a
Public Advisory Committee, a Community
Resource Forum, an Intergovernmental
Advisory Committee, presentations to
Council, and meetings with local residents
and businesses.

In November 2013, the Lions Gate Advisory
Committee - representing the North Shore
communities - submitted a comprehensive
report, “Community Values and Interests
for the Design of the Lions Gate Secondary
Wastewater Treatment Plant”.

The committee supports the Indicative
Design as a reflection of their community
values: prudent use of taxpayers’ money,
design that integrates well with the
community, and using modern technology
to reduce local impacts while meeting
regulatory requirements.
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