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1.3 Limitations 

This report was prepared for the exclusive use of the City of Regina, and is not intended for general 
circulation or publication, nor is it to be reproduced or used without written permission of Deloitte.  It 
relies on certain information provided by third parties, none of which Deloitte has independently 
reviewed. No third party is entitled to rely, in any manner or for any purpose, on this report. Deloitte’s 
services may include advice or recommendations, but all decisions in connection with the implementation 
of such advice and recommendations shall be the responsibility of, and be made by, the City of Regina. 
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2 Strategic Assessment 

2.1 Introduction 

The strategic assessment is a qualitative assessment of delivery models for a project at a strategic level.  
This has been accomplished for the Project through: 

 An initial screening assessment to determine if Public-Private-Partnership (P3) models may be 
suitable for the Project; 

 A qualitative risk assessment to identify the Project’s risks and assess the relative risk-mitigation 
benefits of various delivery models; 

 A “market sounding” to determine the capacity of the market to participate in various delivery 
models; and 

 A multi-criteria analysis to qualitatively assess the delivery models on a number of weighted 
criteria derived from Project objectives and constraints. 

The list of models considered in the strategic assessment evolved over the course of the assessment.  
Overall, at least12 different models have been considered (through the process documented herein as well 
as some separate analysis led by AECOM).  The models carried into the strategic assessment are as 
follows. 

Table 2 - Delivery Models Considered in Strategic Assessment 

1. Traditional Design-Bid-Build (DBB) (multiple tenders) Traditional model, baseline for analysis 
2. Construction Manager at Risk (CMAR) 

 
Alternative 

models 

3. Alliance 
4. Progressive Design-Build (PDB) 
5. Fixed Price Design-Build (DB) 
6. Design-Build-Operate-Maintain (DBOM) 

P3 models 
7. Design-Build-Finance-Operate-Maintain (DBFOM) 

2.2 P3 Screening Assessment 

The Project was screened against the criteria in the City’s P3 Policy to assess at a high level whether or 
not a P3 model may be beneficial for delivery of the Project.  Nearly all screening questions were 
answered in the affirmative for the P3 models (see Appendix B), meaning that P3 was worthy of further 
consideration by the City.  A high-level analysis of procurement schedules was also conducted during 
the screening assessment, whereby it was concluded that all models are able to meet the draft permit 
liquid effluent requirements by the end of 2016 assuming that procurement proceeds in a timely manner. 

2.3 Market Sounding 

A Stage 1 “market sounding” was completed in August 2012 with eight firms that would be expected to 
have interest in some or all of the delivery models under consideration.  The prime objective was to 
establish the extent to which the delivery models are likely to attract competition in the marketplace 
because competition is crucial to realize value from any of the models.  The firms interviewed included 
water/wastewater specialty firms (designers and operators), general contractors (constructors), and P3 
developers (equity investors/financing arrangers).  Based on the interviews, it is determined that all 
models with the exception of the Alliance are well understood by the participants and are likely to attract 
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The MCA analysis led to a refinement of the PDB and DB models as they were found not to be suitable 
for the upgrading of existing infrastructure at the WWTP, but beneficial for the new nutrient removal 
portion of the Project which is envisioned to be an offline “greenfield” project with minimal interface 
with the existing infrastructure.  PDB or DB may therefore be used in conjunction with another model to 
complete the overall Project. 

2.5 Conclusions of Strategic Assessment 

The strategic assessment eliminated the following from consideration: 

 DBB (all alternative models expected to be superior); 
 Alliance (marginal benefit expected, weak market of service providers, high demands on City 

resources); and 
 PDB (not applicable to full Project, inferior to DB due to demands on City resources). 

The following models are carried forward into the Value for Money (VFM) assessment. 

Table 3 - Delivery Models Carried Into VFM Assessment 

1. Traditional Design-Bid-Build (DBB) (multiple tenders) Baseline for analysis only 
2. Construction Manager at Risk (CMAR) 

 
Alternative 

models 
8. CMAR (brownfield) + DB (greenfield)1 
6. Design-Build-Operate-Maintain (DBOM) 

P3 models 
7. Design-Build-Finance-Operate-Maintain (DBFOM) 

 
The P3 models are only feasible if the City is willing to transfer operational responsibility for the WWTP 
to a contractor for a 25 to 30 year period post-construction completion.  On a qualitative basis, DBFOM 
is superior to DBOM because the contractor-provided financing provides a strong and liquid security for 
the long term performance of the contractor.  DBOM relies on weaker security such as performance 
bonds and parent company guarantees, but nevertheless has been used successfully and is a viable option.  
It may be possible to strengthen the security of a DBOM with methods such as extended holdbacks or 
requirements for relatively small (compared to DBFOM) amounts of private financing – these measures 
would raise the cost of the DBOM and have not been explored. 

The distinction between CMAR and the CMAR + DB hybrid is that the latter is likely to result in capital 
cost savings over the former and is less demanding on City resources.  The City would allow a short list 
of prequalified nutrient removal processes to be used in the DB portion, to reduce process selection risk. 
There is concern with the long term quality of DB-built projects, but as with DBOM, the model has been 
used extensively for wastewater projects and is a viable option. 

On a strategic basis, the recommended delivery models would be DBFOM (if the City is willing to 
transfer operations responsibility) and CMAR + DB (if the City wishes to retain operations 
responsibility).  Therefore, these two models are carried forward into the value for money analysis.  
The other models were carried forward as well as a matter of interest. 

 

 

 
                                                                          
1 Numbering presented is used to maintain consistency with previous analysis and communications 
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4 Closing 

4.1 Conclusions 

Based on the findings of the screening analysis, strategic assessment, and value for money assessment, the 
following key conclusions are made. 

1. DBFOM is the preferred delivery model as it provides the greatest strategic benefit, and has the 
highest VFM and lowest debt capacity impact of all models (the latter two points assuming it 
attracts a PPP Canada grant of 25% of eligible costs). 
 

2. Without a PPP Canada contribution, DBFOM is estimated to provide a Project VFM very similar 
to CMAR+DB.  Since DBFOM was preferred over CMAR+DB from a strategic standpoint (i.e. 
the multiple criteria analysis), DBFOM is preferred to CMAR+DB even without a PPP Canada 
contribution. 
 

3. DBFOM has a much stronger form of long term security than DBOM, which may not be fully 
reflected in the VFM analysis. 
 

4. DBOM is likely preferred if a PPP Canada grant is not secured, due to strategic and VFM 
benefits.  Its impact on debt capacity is similar to CMAR and CMAR + DB.  How much of a 
VFM advantage DBOM truly offers, due to conclusion #3 above, may require additional analysis 
to establish. 

Both DBOM and DBFOM models require transfer of operating responsibility to a contractor.  If the City 
is unwilling to do this, then: 

5. CMAR+DB is the preferred delivery model, having strategic and VFM benefits over DBB and 
CMAR. 

4.2 Recommendations 

Based on the forgoing analysis and the conclusions drawn, the following key recommendations are made. 

1. A “business case” should be developed for submission to PPP Canada in application for a grant 
from the P3 Canada Fund for 25% of eligible costs.  The business case must be submitted to 
PPP Canada no later than March 31, 2013, although earlier submission would be beneficial. 
 

2. The City should determine whether transfer of operating responsibility to a contractor under a 
DBFOM contract is acceptable as this is a key determinant in the final selection of delivery 
model. 
 

3. If the City is willing to transfer operating responsibility: 
 

a. If a PPP Canada grant of 25% of eligible costs can be obtained, the DBFOM model 
should be pursued. 
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b. If the PPP Canada grant is not secured, the DBFOM should still be considered, as it has 
strategic benefits over CMAR+DB. 
 

4. Otherwise, the CMAR + DB model should be pursued. 
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Traditional Delivery Model 

A project “delivery model” is the means by which a public purpose infrastructure project is designed, 
constructed, operated, maintained, and financed.  Each of these components of a project can be handled 
by the City directly, or contracted to the private sector.  And, the components that are contracted can be 
bundled together in various combinations. 

The procurement approach for capital projects traditionally used by the City is the Design-Bid-Build 
(DBB) approach.  This model entails the City contracting with a consulting engineer for the 
development of detailed design drawings and specifications.  Then, a small number of separate 
construction tender packages would be issued and awarded on low-bid basis.  The WWTP would be 
operated and maintained by City staff.  Coordination of tenders and construction inspection would be 
done under contract by the design engineer.   

Notable with this model is lack of connection between the designer, the builder and the operator of the 
WWTP.  For this project, a multiple-tender approach has been selected to reduce exposure to 
construction cost escalation by getting a portion of the work into the construction market as early as 
possible.  This means that several smaller separate tenders for construction packages would be 
introduced into the market sequentially. 

The City has used this model for hundreds of projects and has the capacity and expertise to fulfil its 
project role in DBB for several small to mid-size projects annually.  However, the WWTP project, due 
to its size, is expected to overwhelm the capacity of the City’s engineering and purchasing resources to 
the extent that Project delivery could be significantly delayed and/or more routine (but nonetheless 
important) projects would suffer. 

Alternative Delivery Models 

Any delivery model other than the traditional DBB model is considered an “alternative model”.  
Approximately one dozen alternative delivery models have been considered to some extent for the 
WWTP project.  Several have been screened out as the analysis proceeded.  The five models that have 
been given detailed consideration are as follows. 

Delivery Models Given Detailed Consideration 

1. Design-Bid-Build (DBB) Traditional model 
2. Construction Manager at Risk (CMAR)  Alternative 

models 
8. CMAR (brownfield portion) + DB (greenfield portion)6 
6. Design-Build-Operate-Maintain (DBOM) P3 

models 7. Design-Build-Finance-Operate-Maintain (DBFOM) 
 
All of the alternative models, among other features, improve the connection between the designer and the 
builder.  The DBOM and DBFOM models are considered public-private partnerships as defined by the 
P3 Policy because of the greater risk transfer to the contractor (as compared to DBB) and the long term 
role of the contractor in project operations and maintenance (and financing, in the case of DBFOM).  In 
these models, the contractor will operate and maintain the plant for approximately 27 years after 
construction is complete.  In Models 1, 2, and 8, the contractors’ obligations are largely complete once 
construction is completed, with the City operating and maintaining the plant once construction is 
complete. 

                                                                          
6 Delivery model numbering presented is used to maintain consistency with previous analysis and communications 
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Fixed Price Design-Build (DB) 

This model, which is being used by the City for the Mosaic Stadium Replacement, involves selecting a 
design-builder based on a date and cost certain price for construction of the Project.  The competition 
would be based on a performance specification developed by the City and the owner’s engineer.  The 
model is different form DBB in the following key ways: 

 The City is responsible for developing a performance specification instead of detailed design and 
tender documents; and 

 The competitive procurement process creates a design competition among the bidders for the best 
overall solution (with the competition primarily limited to capital cost). 

The capital costs may be paid during construction as progress is made, on significant milestone 
achievements, or at substantial completion.  The latter has been assumed as it provides a strong incentive 
for the DB contractor to complete construction and put the infrastructure into service. 

Unlike the other delivery models examined, this model was deemed suitable for use on only a portion of 
the overall Project: that being the brand new nutrient removal treatment process.  It was deemed 
unsuitable for the overhaul of the existing WWTP infrastructure because of the interface risk between the 
DB contractor and the City, which would be operating the existing WWTP during the overhaul. 

Design-Build-Operate-Maintain (DBOM) 

Under this model a contractor with bundled responsibility to design, build and then operate and maintain 
the Project for a period of approximately 27 years would be selected based primarily on the net present 
value of the total capital and O&M cost that is bid.  They key differences from DBB are as follows: 

 The City is responsible for developing a performance specification instead of detailed design and 
tender documents; 

 The procurement amounts to a design competition not just on design and capital costs, but on 
long term operations and maintenance costs as well; and 

 The model requires that the City transfer existing WWTP staff to the contractor. 

The capital costs may be paid during construction as progress is made, on significant milestone 
achievements, or at substantial completion.  The latter has been assumed as it provides a strong incentive 
for the DBOM contractor to complete construction and put the infrastructure into service. 

Design-Build-Finance-Operate-Maintain (DBFOM) 

Under this model a contractor with bundled responsibility to design, build, partially finance and then 
operate and maintain the Project for a period of approximately 27 years would be selected based primarily 
on the net present value of the total capital and O&M cost that is bid.  This model is the same as 
DBFOM with the exception of the provision of private financing. 

The portion of the capital that is not financed by the contractor is paid to the contractor by the City either 
on a milestone basis during construction or upon substantial completion.  The latter has been assumed as 
it provides a strong incentive for the DBFOM contractor to complete construction and put the 
infrastructure into service. 

This model is eligible for a contribution of up to 25% of the capital cost of the Project by PPP Canada, a 
federal crown corporation. 
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Memo 
 
 
Date: September 19, 2012 

To: Mr. Rob Court, P.Eng. 
Manager, Environmental Engineering 
City of Regina 

c: File 824603 – 1000014 

Subject: WWTP Upgrade Project 
Delivery Model Assessment 
Overview of Canadian Water/Wastewater P3 

 
Introduction 
 
This memorandum provides a brief overview of public-private partnerships in the Canadian municipal 
water/wastewater sector.  Delivery models considered P3s for the purpose of this memo are the Design-
Build-Operate-Maintain (DBOM) model, and the Design-Build-Finance-Operate-Maintain (DBFOM) 
model. 
 
Overall Prevalence of P3s in Water/Wastewater 
 
Some of the first P3s in Canada were in the water/wastewater sector, most notably the City of Moncton’s 
water treatment plant DBFOM which has been running successfully for over 10 years.  However, the vast 
majority of projects in the sector are delivered as conventional design-bid-build with operations and 
maintenance conducted by municipal forces.  Jurisdictionally, Alberta stands out as having the most P3 
activity with a considerable number of municipal DBOM projects dating back perhaps 10 years.  In 
Ontario, there are many municipalities that contract out the operations and maintenance of water and 
wastewater systems – although O&M contracts are not considered P3s, they do illustrate that in some 
markets municipalities have confidence in the private sector to operate their systems (there is also a 
Provincially-owned O&M contractor in Ontario, similar to SaskWater). 
 
Use of the DBFOM Delivery Model 
 
The DBFOM model is not prevalent in Canada.  Below is a table of some Canadian water/wastewater 
DBFOMs. It can be seen that most of the projects are relatively small, in terms of capital cost.  
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Project 
Approx. Capital 
Cost ($millions) 

Owner 
Project Commencement 
(approx.) 

New Water Treatment Plant 23 City of Moncton, NB 1998 

Britannia Mine Drainage 
Treatment Plant 

16 Province of BC 2005 

Wastewater Treatment Plant 
Upgrade1 

15 Town of Taber, AB 2008 

Cartier (New) Water System 10 Manitoba Water Services Board 1998 

Wastewater Treatment Plant 10 Dysart, ON  

Evan Thomas 
Water/Wastewater Project 

40 Province of AB In procurement 

  
There are few examples of DBFOM outside Canada either.  Below is what we believe is a fairly 
comprehensive list. 
 

Northern Ireland 
(UK) 

 Project Alpha: UK’s first DBFOM for water (June 2006) –refurbishment of 5 regional water 
treatment plants 

 Project Omega: refurbishment of 4 major wastewater treatment plants 
Australia  Barwon Water Biosolids Management Project (awarded 2007) 

 Campaspe Water Reclamation Scheme (Wastewater Treatment) (awarded 2002) 
 Sydney Water WTPs: 

o Prospect Water Filtration Plant (1996 operational) 
o (Wyuna) Illawarra Water Filtration Plant (1996 operational) 
o (Wyuna) Woronora Water Filtration Plant (1997 operational) 
o Macarthur Water Treatment plant (1995 operational) 

 Mundaring Water Treatment PPP (awarded 2011) 
UK  Project Aquatrine – 3 large contracts for water, sewer, drainage services on Ministry of 

Defense sites (awarded 2005) 
US  Keystone Wastewater Treatment (SD) (1999 operational) 

 Santa Paula Water Reclamation Plant (CA) [$58 million capital cost] (2010 operational) 
 
A DBFOM is currently being planned for the biosolids portion of the Capital Regional District (Victoria, 
BC) wastewater system project. 
 
Use of the DBOM Model 
 
The DBOM model is more prevalent than DBFOM in Canada and the US.  Some DBOM examples in 
Canada and the US are listed below. 
 

Project 
Approx. 
Capital Cost 
($millions) 

Owner 
Project Commencement 
(approx.) 

New Wastewater Treatment 
Plant 

14 Town of Jasper, AB 2002 

New Wastewater Treatment 
Plant 

13 Town of Banff, AB 2001 

Wastewater Treatment Plant 
Upgrade 

11 Town of Okotoks, AB 2005 

                                                      
1  We understand that the privately financed amount in this project is quite a small proportion of the overall capital 
cost. 
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Project 
Approx. 
Capital Cost 
($millions) 

Owner 
Project Commencement 
(approx.) 

New Water Treatment Plant 4  Town of Port Hardy, BC 2000 

New Wastewater System 23 Town of Sooke, BC 2004 

New Wastewater Treatment 
Plant 

16 Lac La Biche County, AB Under construction 

New Water Treatment Plant 81 City of Seattle (Cedar), WA 1997 

New Water Treatment Plant 65 City of Seattle (Tolt), WA 2004 

Wastewater Plant Upgrade and 
New Combined Sewer Overflow 
Facility 

24 City of Holyoke, MA 2005 

New Wastewater Treatment 
Plant 

20 City of Cle Elum, WA 2005 

New Wastewater Treatment 
Plant 

43 City of Filmore, CA 2006 

New Water Treatment Plant > 100 Lake Pleasant, AZ 2003 

New Wastewater Treatment 
Plant 
(under construction) 

172 Pima County, AZ 2010 

New Wastewater Treatment 
Plant 

130 Spokane County, WA 2009 

New Water Treatment Plant 160 
San Diego County (Twin 
Oaks), CA  

2005 

 
Market of P3 Contractors 
 
There is a ready market of service providers with interest and capability to pursue such projects.  Both 
Canadian and international firms are represented.  As an example and as evidence, the Evan Thomas 
DBFOM project in Alberta recently received RFQ responses from the following teams: 
 

- Black & Veatch/SNC-Lavalin 
- EPCOR 
- Forum/CH2M Hill 
- Hochtief/Deassau/Flatiron 
- Integrated Team Solutions (a joint venture between EllisDon and Fengate Capital) 
- Plenary 
- Mountain Water Solutions 
- Maple Reinders 

 
Opposition to Water/Wastewater P3s 
 
P3s in the water/wastewater sector are opposed by some special interest groups, most notably organized 
labour.  Following is a list of projects that were started by their municipal owners as P3s, but aborted 
during the planning or procurement process in response to such opposition. 
 

- Resort Municipality of Whistler WWTP Upgrade (DBFOM) – aborted in 2005 after 
shortlisting four proponents due to counter-petition.  BC Municipal Act requirement for approval 
of electors for the project was a major factor. 
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- Greater Vancouver Regional District Seymour Water Treatment Plant (DBO) – aborted in 
2001 after shortlisting three proponents. 

- City of Abbotsford Stave Lake Water Supply (DBFOM) – aborted in 2011 prior to 
commencing procurement process due to referendum results.  BC Municipal Act requirement for 
approval of electors for the project was a major factor. 

 
The rejection of the DBFOM in Abbotsford, despite a $66M grant from PPP Canada, is evidence of the 
potential effectiveness of anti-P3 campaigns.  Such campaigns may rely on use of illegitimate examples 
and deliberate misinformation and usually ignore mention of successful projects. 
 
Failed P3s 
 
A wastewater O&M contract in Hamilton, Ontario is often cited a “failed P3”.  Whether the project was 
truly a success or failure continues to be the subject of debate.  However, we do know that the contract 
was sole-sourced and as such did not follow contemporary P3 procurement practices. 
 
Successful P3s 
 
Deloitte is confident that the following projects (taken from the tables above) are considered successful 
by their owners, based on personal discussion with the municipal or provincial owners and/or public 
information provided by the owners. 
 

Project 
Approx. Capital 
Cost ($millions) 

Owner 

New Water Treatment Plant 23 City of Moncton, NB 

New Wastewater Treatment Plant 16 Province of BC (Britannia) 

Wastewater Treatment Plant Upgrade 15 Town of Taber, AB 

Cartier (New) Water System 10 Manitoba Water Services Board 

Wastewater Treatment Plant 10 Dysart, ON 

New Wastewater Treatment Plant 14 Town of Jasper, AB 

Wastewater Treatment Plant Upgrade 11 Town of Okotoks, AB 

New Water Treatment Plant 4  Town of Port Hardy, BC 

New Water Treatment Plant 81 City of Seattle (Cedar), WA 

New Water Treatment Plant 65 City of Seattle (Tolt), WA 
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Memo 
 
 
Date: September 17, 2012 

To: Mr. Rob Court, P.Eng. 
Manager, Environmental Engineering 
City of Regina 

c: File 824603 – 1000014 

Subject: WWTP Upgrade Project 
Delivery Model Assessment 
Multi-Criteria Analysis Process and Results 

 
Introduction 
 
As part of the Strategic Assessment, a Multi-Criteria Analysis (MCA) has been conducted.  The MCA is 
a qualitative assessment of delivery models based on a number of weighted criteria that are scored 
relative to a base case.  The base case delivery model is the Design-Bid-Build using multiple tenders.  
The MCA methodology used is the same as the “Triple Bottom Line (TBL)” methodology established for 
the assessment of wastewater treatment processes for the Project.  This memorandum briefly documents 
the MCA analysis and results.  It is the intent that the information presented herein be considered in the 
overall strategic assessment. 
 
Assessment Criteria Categories 
 
Assessment criteria were developed based on previous documentation, analysis, workshop sessions, and 
discussions with City staff.  Twenty-one criteria have been organized into four criteria categories as 
follows. 
 

• City Resource Capacity     25% of weighting 
• Economic      40% of weighting 
• Alignment with Managerial Goals and Strategy  25% of weighting 
• Social       10% of weighting 

 
The category weightings were approved by staff and to the extent that the categories are consistent with 
the treatment process TBL categories, the weightings are the same (i.e. Economic criteria are 40% of the 
weighting, and Alignment with Managerial Goals and Strategy are 25% of the weighting). 
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Assessment Criteria Weightings 
 
The 21 criteria, organized into the four categories, are presented below.  As with the TBL analysis, each 
criterion is assigned a relative weight within the category (Low, Medium, or High) which correspond to 
weightings within the category of 1, 2, or 4.  The importance ratings shown were approved by City staff. 
 

Category No.1 Criterion 

Criterion Relative 
Weight Within 
Category 

C
it

y
 

R
e

s
o

u
rc

e
 

C
a

p
a

c
it

y 14 Minimize demand on existing City resources procurement High 

24 Minimize design-related demands on City resources High 

25 Minimize construction-related demands on City resources High 

15 Solve WWTP O&M resourcing challenges High 

25.0%   
 

 

E
c

o
n

o
m

ic
 

2 Minimize exposure to construction cost escalation  High 

3 Maximize capital cost certainty (i.e. degree of cost certainty) High 

4 Earliest capital cost certainty (degree of certainty varies per criteria 4) Low 

5 Maximize O&M cost certainty over 20+ years Low 

6 Optimize whole-of-life costs (between capital and O&M) Low 

23 
Maximize flexibility for future expansions and upgrades or other 
changes 

Low 

8 Maximize scope for innovation (i.e. design, construction, operation) Med 

9 Maximize competitive pressure on capital costs High 

10 Maximize competitive pressure on O&M costs High 

11 Maximize costs covered by other levels of government High 

40.0%      

A
li

g
n

m
e

n
t 

W
it

h
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12 Ensure a robust and easy to operate WWTP High 

13 Avoid deferring major maintenance Med 

17 Transfer design risk (rather than embrace it) Med 

18 Transfer construction risk (rather than embrace it) Med 

19 Transfer O&M risk (rather than embrace it) Med 

22 Maintain labour support for project High 

25.0%      

Social 21 Maintain public support for project High 

10.0%      

 
The category weightings and criterion weightings within the categories establish the relative contribution 
of each criterion to the overall MCA scoring, as shown in the chart below. 
 

                                                      
1 The criterion numbers allow reference to previous versions of the matrix and therefore are not consecutive 
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Criterion Scoring 
 
Each criterion was scored against the base case by the Advisory Team (i.e. AECOM and Deloitte) in a 
workshop setting to arrive at consensus on the relative merits of each delivery model relative to the base 
case DBB.  Consistent with the TBL, scores were assigned on a scale of +4 to -4 with positive scores 
being progressively better than the base case, and negative scores being progressively worse than the 
base case.  A score of zero is assigned if the delivery model being assessed is the same as (i.e. no worse 
and no better) than the base case DBB.  The resulting detailed scoring matrix is provided in Appendix A. 
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Overall Results 
 
The methodology calculates an overall score for each delivery model relative to the base case DBB 
delivery model.  Positive results indicate that a delivery model better meets the criteria than the base case, 
and negative results indicate that a delivery model is not as good as the base case at meeting the criteria.   
The numeric scores are relative only and have no absolute meaning.  The results are presented 
graphically as follows: 
 

 
 
 
These results indicate that all of the alternative models are believed to address the criteria better than 
DBB, with Alliance having a slight benefit and DBFOM having the greatest benefit.  The general scoring 
outcome is that the more that a delivery model allows the transfer of project responsibility and risk to a 
contractor, the better it meets the City’s criteria.   There is some obvious clustering of models as well. 
 
It is also possible to examine the relative scores within each of the four criteria categories.  The graphical 
results are shown in Appendix B.  The key finding are that in the Resource Capacity and Economic 
categories, the general order of the models does not change from the above (other than that the Alliance 
scores worse than DBB in the Economic category).  In the Alignment with Managerial Goals and 
Objectives category, there is strong clustering of DBB/CMAR/DB followed by PDB/Alliance, with 
DBOM and DBFOM scoring progressively better.  And, in the Social category, DBOM and DBFOM 
score negatively (due to potential public concern with contracted O&M) , while all other models are the 
same as DBB. 
 
Sensitivity Analysis  
 
The sensitivity to the overall results of different category weightings was tested, with graphical results 
provided in Appendix C.  The general conclusion is that even with significant changes in the category 
weightings, the general order of the models does not change from the baseline shown above, other than 
that the Alliance scores slightly worse than DBB if the Economic category is given higher weighting. 
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Appendix A – Scoring of Delivery Models 
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Appendix B – Baseline Analysis, Scoring Within Categories 
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Appendix C – Sensitivity Analysis, Changes in Category Weightings 
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Memo 
 
 
Date: December 14, 2012 

To: Mr. Rob Court, P.Eng. 
Manager, Environmental Engineering 
City of Regina 

c: File 824603 – 1000014 

Subject: WWTP Upgrade Project 
Recommended DBFOM Contract (or “Concession”) Term 

 
Introduction 
 
The typical post-construction operating term of a financed P3 project (e.g. DBFOM) in Canada is 30 
years, resulting in total contract lengths varying from 32 to 34 years, taking into account the 
design/construction period as well as operations.  A term of 20 to 30 years has generally been assumed in 
development of the DBFOM delivery model in all analysis to date.  All financial analysis to date has 
assumed a 30-year operating term post-construction completion as a “default”.  
 
This memo outlines the considerations in selecting a contract term of between 20 and 30 years and 
recommends a contract term. 
 
Preliminary Schedule 
 
The preliminary high-level procurement schedule for a DBFOM is as follows: 
 
Period Key Milestones Estimated Date 

Procurement 
Selection of Preferred Proponent December 2013 
Financial Close February 2014 

Design & Construction Commence Design & Construction March 2014 

 
Interim 
Operating 

Take-over of Existing Plant Operations April 2014 
Construction Completion December 2016 

Long-Term Operating 
Commencement of Capital Payments & O&M 
Payments 

January 2017 

Last Month of Service TBD 
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Considerations in Selecting Contract Term 
 
The table below sets out the key considerations in selecting the term for the Regina WWTP project if 
implemented as a DBFOM. 

 
Consideration Discussion Conclusion 

Legislative restrictions 

Division 2 of the Cities Act states:  
A council may grant a right to a person to 
provide a public utility service in all or part 
of the city for not more than 30 years. 
 
The City Solicitor advises that the 30 year 
period for measurement against this 
restriction would start at the 
commencement of the Interim Operating 
Period (see above). 

Total of Interim Operating 
and Long-Term Operating 
periods may not exceed 30 
years. 
 
This is a governing criteria. 

City financing policy 
We are not aware of any City policy that 
dictates the term of long term debt incurred 
for infrastructure financing. 

Not a governing criteria. 

O&M market preferences or 
limitations 

Based on market sounding feedback, any 
term between 20 and 30 years is attractive 
to the market.  Longer or shorter terms are 
also possible. 

Not a governing criteria. 

Private finance preferences or 
limitations 

Any term between 20 and 35 years is 
attractive. 

Not a governing criteria. 

The lifecycle of major replacement 
subcomponents of the Project, to 
ensure that at least one refresh of 
each is included within the term and 
thereby ensure that there is transfer 
of significant “lifecycle” cost risk in 
the P3 delivery models. 

Based on its concept plan for the WWTP, 
AECOM advises that significant lifecycle 
reinvestment is likely required at year 25 of 
the Long Term Operating period, so a Long 
Term Operating period longer than 25 
years is appropriate. 
 
While actual bid designs will be different, 
there’s no reason to expect a significantly 
different lifecycle investment timing profile. 

The Long-Term Operating 
period should be maximized 
within the constraint of the 
legislative restriction. 
 
This is a governing criteria for 
achieving long term value in 
a P3. 

The operating term necessary to 
ensure that full accountability for the 
performance of the treatment 
process is transferred to the P3 
contractor.   

While the suitability of the process would 
likely be known quite early, its long term 
performance can only be proven by the 
passing of time.  All terms under 
consideration are sufficiently long.

Not a governing criteria . 

The potential ability to avoid an 
expansion of treatment capacity 
within the term. 

There is insufficient information to 
determine when, if ever, the WWTP will 
need to be expanded.  Expectations are 
that new development will need to be 
handled by a new, separate, WWTP, and 
so this consideration is a minor one. 

Not a governing criteria. 

Affordability – Impact on Rates 

Matching the term of the financing to the 
life of the asset is beneficial, which favours 
longer terms.  This also leads to lower 
annual costs and lower utility rates. 

Not a governing criteria. 

Value for Money 

Shorter terms reduce the total financing 
costs over the project term, and are 
sometimes required to achieve Value for 
Money.   Preliminary value-for-money 
assessment shows positive VFM at a 30-
year term, so there is no need to shorten 
the term in pursuit of VFM. 

Not a governing criteria. 
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Qualitative Risk Assessment 

A qualitative risk workshop was conducted in July 2012 to: 

 Identify key project risks that may distinguish the delivery models under consideration; 
 Stimulate discussion of the relative merits of the delivery models by the City’s project team; 
 Assess the probability and impacts of the risks, qualitatively, for each delivery model; and 
 Prepare the project team for a future quantitative risk assessment to be done as part of the 

Value for Money Assessment. 
 
Seven delivery models were assessed, including DBB and DBFOM.  A register of project risks 
(approximately 50 risks) was assembled based on risk registers from past project assessments and 
modified to reflect Project and City-specific characteristics and issues.  The definition of the risks 
evolved during the workshop through discussion.  One additional risk was identified and added during 
the workshop.  Several of the risks, upon discussion, were identified as not relevant to the project and/or 
to the distinguishing of delivery models as they were similar to other risks, or as very minor concerns, and 
as such were not assessed during the workshop.  27 risks were fully assessed by ascribing qualitative 
probabilities and impacts.  Appendix D contains more information on the qualitative risk assessment. 

Qualitative Risk Assessment Results 

The figure below provides a graphical overview of the risk assessment results using a red-yellow-green 
colour scale where red represents relatively high risk and green represents relatively low risk.  The 
lowest possible risk score is 1 (probability=rare, impact=negligible), and the highest is 25 
(probability=expected, impact=extreme). 
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No. Name Description 

44 Early expansion 

Risk that WWTP 
capacity needs to be 
expanded sooner than 
anticipated 

23 Scope changes 
during construction 

Change orders by 
Operator during 
construction 

21 Delay 
Facility not 
constructed on time - 
not caused by Owner 

32 Equipment failure 

earlier-than-expected 
equipment failure 
earlier than planned 
life 

14 
Wastewater 
treatment process 
selection 

Risk that selected 
treatment process 
does not meet 
discharge permit 
requirements 

16 Design exceeds 
requirements 

"Goldplating" - 
facilities are better 
than needed to meet 
performance 
specification.  i.e. 
"nice to haves" are 
included in the 
project.  Does not 
encompass lifecycle 
optimization decision. 

22 Construction cost 

Total construction 
costs exceed 
expectations/budget - 
quantities, prices, 
complexity, weather.  
"Construction risk".  
Excludes costs 
associated with latent 
defects in existing 
infrastructure. 

24 Contractor default General contractor 
bankruptcy 

07 Unclear project 
documentation 

Risk that the project 
documentation 
(design/spec or 
performance 
specification) poorly 
defines project scope 
and/or risk allocation 
or is poorly 
coordinated. 

17(1)(d)
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No. Name Description 

09 Wastewater flow and 
quality projections 

Projections are 
inaccurate… realized 
flow and quality is 
different 

34 
Operating costs 
(other than power 
and chemicals) 

operating costs 
(labour, supplies) 
higher than 
anticipated (and 
excluding inflation 
effects) 

30 Latent defects in 
new infrastructure 

Risk that construction 
defects are found 
after the warranty 
period expires 

17 
Scope changes 
during design - 
scope creep 

Owner alters project 
scope while design is 
in progress. 

 

The estimated cost of each quantified risk takes the form of a risk distribution with a range of possible 
outcomes ranging from best case to worst case.  To add the risks together into an estimate of total project 
risk, a Monte Carlo simulation is used.  The figure below presents the total estimated project risk cost 
distribution (in net present value terms10) for each delivery model. 

                                                                          
10 The net present value numbers presented herein are suitable only for comparison of alternatives and must not be used for any other purpose, 
and in particular must not be used as budget estimates or estimates of nominal “as-spent” costs. 

17(1)(d)
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Memo 
 
 
Date: January 22, 2012 

To: Mr. Rob Court, P.Eng. 
Manager, Environmental Engineering 
City of Regina 

c: File 824603 – 1000014 

Subject: WWTP Upgrade Project 
Delivery Model Assessment 
Preliminary Value for Money Assessment, Updated Based on Preliminary Design Costs 

 
Introduction 
 
Deloitte and AECOM (the “Advisory Team”) have been engaged by the City of Regina (“the City”) to 
undertake an assessment of project procurement options for City of Regina’s WWTP project (the 
“Project”).  The assessment is to be carried out in compliance with the City’s P3 Policy, since P3 delivery 
models are included in the range of alternatives.  There are three stages of analysis as described by the P3 
Policy: Screening Analysis, Strategic Analysis, and Value for Money (VFM) Assessment.  The Screening 
Analysis was completed in April 2012, confirming that P3 delivery models may be suitable for the 
Project.   
 
A wide range of delivery models have been considered for the Project.  From an original list of 12, the 
potential models were narrowed down through Strategic Analysis (as reported on September 18, 2012) to 
the following candidates: 
 

Non-P3 Models 
Model 2 - Construction Management at Risk (CMAR) 
Model 8 -  A hybrid of CMAR for refurbishment of existing WWTP infrastructure and Design-

Build (DB) for new infrastructure (primarily the nutrient removal infrastructure). 
 

P3 Models 
Model 6 -  Design-Build-Operate-Maintain (DBOM) 
Model 7 -  Design-Build-Finance-Operate-Maintain (DBFOM) 

 
These four models, in addition to the baseline Traditional Design-Bid-Build (DBB, Model 1) are carried 
forth into the Value for Money assessment described herein to assist in making the final determination of 
the preferred procurement model.  The numbering above is maintained for consistency with previous 
communications. 
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The value for money herein is described as “preliminary” to contrast it with what may eventually be 
calculated as a “final” value for money after the City awards a contract.  There will likely be several 
updates of the VFM analysis in the interim. 
 
Overview of Value for Money Assessment Process 
 
Value for Money (VFM) assessment entails the comparison of the net present values of the risk-adjusted 
project cost estimates over the project term.  The key steps are as follows: 
 

1. Estimation of all costs for each delivery model: 
 Procurement 
 Design 
 Construction 
 Operation 
 Minor/Routine Maintenance 
 Major Maintenance / Rehabilitation 
 Financing 

2. Cash flow modelling over the procurement/design/construction/operating period 
3. Estimation of risk costs for each delivery model 
4. Combination of cash flow and risk modelling results to arrive at the risk-adjusted net present 

value cost of each delivery model 
5. Comparison of risk-adjusted net present value costs to calculate VFM 

 
Each of these steps is briefly described in the following sections. 
 
Cost Estimates 
 
The preliminary value for money is based on AECOM’s preliminary cost estimates as documented in the 
December 2012 predesign capital cost estimate.  AECOM has also provided an estimate of the major 
maintenance costs over a 30-year period (post construction completion) which were not available 
previously in the concept design, and these costs are now included in the VFM modelling. 
 
The cost estimates assume a DBB delivery model.  The costs have been adjusted to reflect expected 
variations in costs between delivery models as follows: 
 
Table 1 - Adjustment of Baseline Cost Estimates for Different Delivery Models 

Model Capital O&M Major Maintenance
1 – DBB Baseline Baseline Baseline 
2 – CMAR No adjustment No adjustment Baseline 

8 - CMAR + DB 
No change on brownfield portion,  
20% capital cost savings on 
greenfield portion expected 

No adjustment Baseline 

6 – DBOM 15% capital cost savings expected 
10% savings on energy 
and chemicals 
expected 

5% savings expected 

7 – DBFOM 15% capital cost savings expected 
10% savings on energy 
and chemicals 
expected 

10% savings expected 

 
Private financing costs have been estimated based on recently-closed Canadian P3 transactions.  Models 
6, 7, and 8 entail private financing.  It is assumed for the baseline DBFOM that the City makes a capital 



January 22, 2012 
Page 3 
 

 

contribution of $100 million at construction completion, with the remainder of the capital cost financed 
by the contractor1. 
 
The City’s cost of financing is based on recent communications to the City from CIBC.  City financing is 
entailed in Models 1, 2, 6, and 8.  Although City financing costs are modelled so that cash flows can be 
calculated, they have no impact on the VFM assessment because the discount rate used to calculate NPVs 
is equivalent to the City’s cost of financing2.   
 
The cost of procurement also varies between models.  Estimates have been made for the cost of internal 
and external resources for all models. 
 
Cash Flow Modelling 
 
Using the adjusted cost estimates as input, cash flow models for each delivery model have been 
developed which have the costs incurred as expected over the procurement, construction, and operations 
periods.  The time period modelled for comparison commences October 1st, 2012 and ends March 31st, 
2044, and reflects a 326 month Long Term Operating period3 for the DBFOM model.  The preliminary 
procurement schedules as documented in the May 2, 2012 memo “Summary of Delivery Model 
Workshop” are the basis for the cash flow timing. 
 
The cash flow model calculates the total estimated project costs in net present value terms (as of March 
31 20134), and also calculates sub-component NPVs such as capital, operations, and maintenance. 

                                                      
1 This capital contribution is determined by maximizing the contribution that preserves at least $100M for private 
financing to ensure market interest (the actual amount estimated is $103.5M).  A “handback test” shows that if the 
City withheld all payments to the contractor in the last 5 years of the operating period, the cash withheld would be 
approximately $177M.  The estimated nominal cost all of the major maintenance required over 30 years if assuming 
none of the required maintenance is completed until the end is approximately $135M.  Therefore, even in a worst 
case major maintenance scenario, the City would have sufficient liquid security to cover the necessary works. 
2 The use of the government project owner’s “cost of capital” as the discount rate for VFM analysis is the standard 
approach in most jurisdictions in Canada, and is endorsed by Deloitte. 
3 See December 14th 2012 memo “Recommended DBFOM Contract (or “Concession”) Term” for a discussion of 
project term.  The cash flow model cannot easily accommodate the design & construction period that is 2 months 
longer than the interim operating period as documented in the memo, so a slight simplification has been made in the 
model thus reducing the Long Term Operating period to 326 months from 328.  This will have no appreciable effect 
on the comparison of delivery models. 
4 This date is selected for NPV purposes as it is estimated to be the date by which the City will have made a final 
determination of delivery model. 
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 With a PPP Canada contribution of 25% of eligible costs (i.e. the maximum PPP 
Canada contribution), the VFM of DBFOM is superior to DBOM. 

 
However, there is a significant difference in the value of long term security in DBFOM that is not 
available in DBOM, and that this difference does not appear to be fully captured in the risk quantification 
and the VFM.  It may be possible to strengthen the security of a DBOM with methods such as extended 
holdbacks or requirements for relatively small (compared to DBFOM) amounts of private financing – 
these measures would raise the cost of the DBOM and have not been explored. 
 
Concluding Discussion 
 
Based strictly on the VFM analysis, the delivery model that provides the greatest estimated VFM is 
DBFOM, assuming that PPP Canada contributes 25% of eligible costs.  Absent a PPP Canada 
contribution, DBOM provides the greatest estimated VFM however the discussion above about the 
quality of long term security must be considered in accepting this result.  Both of these models entail the 
City transferring operations and maintenance of the WWTP to a contractor.  If the City wishes to retain 
O&M responsibility, the CMAR+DB model provides the greatest VFM. 
 
These findings should be taken into account with the strategic findings to select the preferred delivery 
model.  The quality of the long term security of DBFOM over DBOM should be given particular 
attention.
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APPENDIX A – PROJECT VFM SENSITIVITY ANALYSIS 
 
Baseline Analysis 
 

 
 
No Capital or Operating Efficiencies in DBOM and DBFOM 
 

 
 
DBFOM does rely on some “P3 efficiencies” for VFM to be achieved. 
 
½ of the Capital and Operating Efficiencies Estimated in Base Case 
 

 
 
A 7.5% capital efficiency in DBOM and DBFOM will provide positive VFM. 
 
Long Term Debt Spread in DBFOM + 1% 
 

 
 
VFM remains positive even if long term private financing debt spread increases substantially by 1%.  It is 
quite likely that if the private financing spread went up by this much, the City’s spread would as well, 
and the impact on VFM would be less dramatic than what is illustrated by this table. 
 
Long Term Debt Spread in DBFOM - 1% 

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 452,872 452,323 434,059 429,439 460,173

Retained Risk 60,905 43,860 43,028 11,081 12,693

Risk Premium 767 418 1,202 6,944 6,359

Total Risk-Adjusted Project Cost 514,545 496,601 478,288 447,464 479,224

"Project VFM" 3.5% 7.0% 13.0% 6.9%

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 452,872 452,323 457,963 467,035 510,346

Retained Risk 60,943 43,839 44,971 11,932 14,041

Risk Premium 764 418 1,481 7,904 7,488

Total Risk-Adjusted Project Cost 514,580 496,580 504,414 486,871 531,876

"Project VFM" 3.5% 2.0% 5.4% -3.4%

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 452,872 452,323 446,011 448,237 485,265

Retained Risk 60,901 43,793 43,979 11,572 13,402

Risk Premium 762 416 1,346 7,423 6,914

Total Risk-Adjusted Project Cost 514,535 496,533 491,336 467,232 505,580

"Project VFM" 3.5% 4.5% 9.2% 1.7%

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 452,872 452,323 434,059 429,439 474,385

Retained Risk 60,827 43,905 43,017 11,118 13,113

Risk Premium 768 417 1,205 6,933 6,759

Total Risk-Adjusted Project Cost 514,466 496,645 478,281 447,490 494,257

"Project VFM" 3.5% 7.0% 13.0% 3.9%
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DBFOM VFM increases if the private financing debt spread drops.  The improvement in VFM would 
likely not be as dramatic as shown, as the City’s debt spread would probably drop as well in such a 
scenario. 
 
Construction Cost Escalation -1% 
 

 
 
A drop in cost escalation improves DBFOM’s VFM because the DBB model completes construction 
earlier than DBFOM. 
  
Construction Cost Escalation +1% 
 

 
 
VFM drops slightly if construction cost escalation is higher than baseline assumption, because the 
DBFOM model completes construction later than DBB. 
 
Reduced Leverage 85% Debt, 15% Equity 
 

 
 
If contractor’s or lenders assessment of project risk demands higher debt service coverage, a reduction in 
leverage from 90:10 to 85:15 reduces VFM somewhat, but VFM remains positive.  

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 452,872 452,323 434,059 429,439 447,119

Retained Risk 60,895 43,904 42,991 11,073 12,223

Risk Premium 760 417 1,201 6,948 6,013

Total Risk-Adjusted Project Cost 514,527 496,644 478,251 447,460 465,355

"Project VFM" 3.5% 7.0% 13.0% 9.6%

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 449,257 448,928 430,560 425,582 454,114

Retained Risk 60,002 43,399 42,290 10,927 12,428

Risk Premium 753 406 1,180 6,817 6,195

Total Risk-Adjusted Project Cost 510,012 492,733 474,030 443,325 472,738

"Project VFM" 3.4% 7.1% 13.1% 7.3%

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 456,545 455,764 437,612 433,362 466,148

Retained Risk 61,865 44,390 43,697 11,211 12,990

Risk Premium 790 426 1,229 7,066 6,523

Total Risk-Adjusted Project Cost 519,201 500,580 482,539 451,639 485,661

"Project VFM" 3.6% 7.1% 13.0% 6.5%

1 - DBB 2 - CMAR
8 - CMAR + 

DB 6 - DBOM 7 - DBFOM

Total Project Base Cost 452,872 452,323 434,059 429,439 466,240

Retained Risk 60,799 43,922 43,070 11,077 12,910

Risk Premium 765 420 1,204 6,945 6,513

Total Risk-Adjusted Project Cost 514,436 496,665 478,332 447,461 485,664

"Project VFM" 3.5% 7.0% 13.0% 5.6%
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