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ﬂNTAH'UFﬁWER BUSINESS CASE SUMMARY
Niagara Tunnel Project (EXEC0007)

BENERA"DN July 28, 2005 (Confidential)

FULL RELEASE FOR NIAGARA TUNNEL PROJECT {EXEC0007)

1. RECOMMENDATION:

Approve the release of $963 M for design and construction of the Niagara Tunnel Project (the
“Project”), bringing the total Project cost estimate to $985 M, including $22.5 M previously approved.
Based on the recommended design / build proposal, the new tunnel will be in-service by June 2010,
will increase the diversion capacity of the Sir Adam Beck Niagara GS complex by 500 m®/s and
faciiitate a 1.6 TWh increase in average annual energy output. The cost contingency and schedule
contingency included ($112 M and 8 months respectively) are each based on a confidence level of
90%. This Project compares favourably with other renewable electricity supply options and is aligned
with directions provided to OPG by the Province. Project approval is contingent upon financing,
satisfaciory to OPG, being provided by the Province.

Total Investment Cost: $985 M (including $22.5 M previously approved)

Year 2032 2005 | 2006 | 2007 | 2008 | 2009 | 2010 Totals
Project Capitai 4 69 194 215 228 209 66 985
2005 Business Plan 5 65 170 160 180 140 15 735
Variance -1 4 24 55 48 69 51 250

Type of Investment: Strategic Projects (OAR - Section 1.3)
Release Type: Full

Funding: The Niagara Tunnel Project is in the approved Business Plan as presented above,
contingent on financing being provided by the Province.

Investment Financial Measures: The increased energy output resulting from the Project will receive
a regulated rate as part of OPG’s regulated hydroelectric assets. An equivalent Power Purchase
Agreement (PPA) Price estimated for the incremental energy output is 6.7 ¢/kWh (2011$) and
compares favourably with the approximately 8.0 ¢/kWh {20113) PPA rate offered under the recent RFP
for renewable energy development. Other project financial metrics and sensitivities are presented in
the Financial Analysis section of this BCS.

2. SIGNATURES

Submitted by: Reviewed By:

mad Elsayed Date

Vice President Senior VP

Niagara Tunnel Project Energy Markets

Approved By: Approved By:
Tl el AR putnd

Donn Hanbidge Déje’ Jirt;léénkinson Date

Chief Financiai Officer (Actifig) Prestdent and CEO
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3. BACKGROUND & ISSUES

Background

¢ The Sir Adam Beck {SAB) hydroelectric complex at Niagara consists of two generating stations
(SAB1 and SAB2), and a pumping / generating station {SAB PGS). SAB1 and SAB2 have a total
generating capacity of 1,960 MW. SAB PGS has a capacity of 174 MW and is generally utilized to
pump / store water during off-peak periods for use during periods of peak electricity demand. The
SAB complex currently produces average annual energy output of approximately 12 TWh.

e The Niagara Tunnel development is a unique, site-specific opportunity for OPG to produce
additional, low-cost, renewable and environmentally sustainable energy for its customers,
enhancing the existing Sir Adam Beck — Niagara hydroelectric facilities in the efficient use of
Niagara River flow available to Canada for power generation with a resultant 14% increase in
average annual energy output.

« The Canadian streamflow share of the Niajgara River has been calculated as ranging from about
600 to 3000 m“/s, averages about 2000 m*/s and exceeds the capacity of the existing SAB
diversion facilities (canal and two tunnels) about 65% of the time.

« Feasibility studies for expansion of Ontario Hydro's hydroelectric facilities at Niagara commenced
in 1982. Definition phase engineering and environmental assessment work started in 1988 and
was suspended in 1993. The Environmental Assessment (EA) was submitted in March 1991 and
approval was obtained on October 14, 1998.

+« The Environmental Assessment (EA) approval was for the Niagara River Hydroelectric
Development consisting of two new tunnels, an underground powerhouse and fransmission
improvements in the Niagara Peninsula. The EA approval provided Ontario Hydro with the
flexibility to undertake the development in phases. A plan to proceed with only one tunnel was
initiated in 1998, and tenders were called for detailed design and construction, but work was
suspended in 1999 due to uncertain market conditions and imminent corporate reorganization.
Expenditures in 1998/99 totalled $2.5 M and are inciuded in the estimated total project cost.
Earlier definition phase expenditures of $57 M on the Niagara River Hydroelectric Development
were written off by Ontario Hydro.

+ In November 2002, the Province announced that it had directed OPG to proceed with a new water
diversion tunnel at Niagara and subsequently indicated a strong desire to have the project
completed in the shortest possible timeframe.

+« The timing for comptetion of the new tunnel is also linked to the required rehabilitation of the
83-year old SAB1 canal, which delfivers over one third of the water used at the SAB complex. The
canal rehabilitation work is expected fo start in 2011 and will require taking the canal out of service
for approximately 8-12 months. Having the new tunnel in place will avoid an energy generation
loss of 2.7 to 4.0 TWh caused by the canal autage (depending on available Niagara River flow and
cutage duration).

+  OnJune 24, 2004, the OPG Board of Directors approved a preliminary release of $10 M to
conduct a Request For Proposal process and to carry out such preconstruction activities as OPG
deems necessary. Commitments for this work, to the end of June 2005, total $8.7 M.

« Provisions of an agreement between the Niagara FParks Commission (NPC) and OPG, dated
February 18, 2005 (which agreement forms part of the larger Niagara Exchange transaction
concerning the long term disposition of water rights on the Niagara River), committed OPG to
undertake remedial work at the retired Ontario Power and Toronto Power generating stations as
part of reversion of these stations to the NPC and secured the agreement of the NPC that until
2056 it would grant water rights to no party other than OPG. An associated $10 M settlement with
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Fortis Ontario, approved by the OPG Board on February 8, 2005, secured an irrevocable
assignment of the water associated with Rankine GS. These costs are included in the release
estimate for the Project.

Under Ontario Regulation 53/05, effective April 1, 2005, the Project will become part of OPG's
regulated hydroelectric assets and OPG will be given a fair opportunity to recover prudently
incurred costs through the regulated rates.

OPG has been in discussions with the Pravince regarding financing for the project. However,
formal agreement including cabinet approval is still pending.

Project Execution Strategy

[ ]

A Design / Build contracting approach was selected for the Niagara Tunnel Project to minimize
Project duration, to capture contractor experience and innovations, to appropriately allocate project
risks and to provide as much price certainty as practical for design and construction of the Project.

The Design / Build Contract transfers most tunnel design and construction risks to the contractor
and includes bonuses for exceeding the Guaranteed Flow Amount’ {tunnel fiow capacity} and for
early Substantial Completion® {(In-Service Date), and liquidated damages for failure to achieve the
Guaranteed Flow Amount and late Substantial Completion.

The proposal process followed to determine the preferred Design / Build Contractor for this
undertaking included:

s prequalification following receipt of seven responses to an international invitation for
expressions of interest

an invitation to four contractor consortia to submit proposals

submission of proposals by three contractor consortia

proposal evaluation and negotiation

contract award based on the best value considering evaluation criteria that included the design
and construction approach, cost, risk profile, tunnel flow capacity, schedule, project team,
health and safety management, environmental management and quality management.

® » & =

Regulatory Approvals & Third Party Agreements

Conditions of the EA Approval have been addressed to the extent possible without contractor input
regarding means and methods to be empioyed during construction.

The Community Impact Agreement, signed with the host communities on December 23, 1993
addresses predicted impacts on tourism, roads, domestic water supply, and sewage treatment
during construction of the Project and includes provisions for engagement of locat contractors,
suppliers and labour and for local road improvements.

The Project incorporates work and associated costs required under terms of the agreement
between the Niagara Parks Commission and OPG as described above.

Project Management

! Guaranteed Flow Amount means the tunnet flow capacity guaranteed by the contractor at the reference
hydraulic head and the reference elevation of energy grade line defined in the Design / Build Agreement.

* Substantial Completion means work has progressed to the point where the tunnel facifity is ready for use and is
sufficiently complete to be usaed for it's intended purpose.
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A strong team has been assembled for management and execution of the Niagara Tunnel Project
and includes:

+ The OPG Project Director empowered to ensure effective integration of internal and external
resources and timely communications befween the project team and other stakeholders

+ Other OPG personnel representing Niagara Plant Group, Water Resources, Law Division,
Supply Chain, Corporate Finance, Real Estate, Health & Safety and Risk Management

+ Hatch Mott MacDonald (HMM), an Ontario-based consultant with considerable experience in
tunnel design and construction, has been engaged as Owner's Representative and holds
primary responsibility for project management, design review and construction oversight with
Acres International providing assistance in the areas of geotechnical and hydraulic engineering
and third party liaison

+ Torys has been engaged as external legal counsel and has been part of the core project team
providing advice on contractual, procedural fairness, environmental, real estate and regulatory
matters

+ Strabag AG (a large Austrian construction group, supported by ILF Beratende Ingenieure of
Austria, Morrison Hershfield of Toronto, and Dufferin Construction of Oakville), the selected
Design / Build Contractor, has extensive international experience in tunnelfing and heavy civil
underground works.

+ Expert consultants and contractors are engaged, as required, to provide support in areas such
as project risk assessment, financial modeling, teambuilding, field investigations, surveying,
etc.

Decision authority for this Project remains with OPG and delegation will be in accordance with
OPG’s Organization Authority Register (OAR).

A Project Execution Plan, currently focussed on pre-construction efforts, has been developed and
tssued to provide the framework for management of the Niagara Tunnel Project, and will be
reviewed and revised as necessary during project execution.

The favourable score of 115, achieved on the Construction Industry Institute's Project Definition
Rating Index (PDRI) in April 2005, indicates a high likelihood that completed project planning will
result in a successful project {less than 200 = within budget and schedule).

OPG, with the assistance of URS (a specialist consultant), completed a comprehensive risk
assessment (qualitative and quantitative) for design and construction of the Niagara Tunnel Project
hased on “The Joint Code of Practice for Risk Management of Tunnel Works in the UK", and the
recommendations have been incorporated into the project including maintenance of the Risk
Register by the Owner’'s Representative. The quantitative risk assessment provided the basis for
establishing the required cost contingency and schedule contingency.

ALTERNATIVES AND ECONOMIC ANALYSIS

Investment Cost and Project Funding Assumptions:

+« Key assumptions are documented in the Niagara Tunnel Project Model Support
Documentation binder.

* The Project is estimated to cost $985 M, including the previously released funding.

+ The Project wilt receive a 10-year “holiday” for Gross Revenue Charge (GRC) payments.

s The Project will be funded through financing arranged with the Province.

Base Case — Do Nothing (Not Recommended)

« The Do Nothing option would forego the epportunity for OPG to significantly increase average
annual energy output from the Sir Adam Beck generating stations and underutilization of
Niagara River water available to Canada for power generation would continue, In addition,
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OPG commitments, under the Niagara Exchange Agreement, for remedial work at the retired
Ontario Power and Toronto Power generating stations would continue to be required as part of
the reversion of these stations to the Niagara Parks Commission. A write-off of about $37 M
would be required to cover expenditures committed to date ($22.5 M) and remaining costs
associated with the reversion of the Ontario Power and Toronto Power generating stations.

Alternative 1 — Design & Construct a Diversion Tunnel (Preferred Alternative)
¢ Design, construct and commission a new diversion tunnet to convey 500 m>/s from the upper
Niagara River to the Sir Adam Beck GS complex at Queenston using a design / build
contracting approach developed to minimize the risk to OPG, optimize the additional diversion
capacity, and achieve price and schedule certainty. The total cost for the Project is estimated
at 3985 M.

s Appendix A provides a more detailed breakdown of costs for the Project.

Financial Analysis

s While the Niagara Tunnel is expected to be part of OPG’s regulated hydroelectric assets and
receive a regulated rate reflecting cost recovery and a return on capital, it is appropriate to
consider several financial metrics, as follows, to ensure that this is an economic investment
relative to other generation options:

+ Levelized Unit Energy Cost (LUEC) represents the price required to cover all forecast
costs, including a return on capital over the service life, escalates over time at the rate of
inflation, and it permits a consistent cost comparison between generation options with
different service lives and cost flow characteristics.

« Equivalent Power Purchase Agreement (PPA)} Price represents the price required if one
ware to bid the project into the renewable RFP. Itis similar to LUEC except only 15% of
the PPA escalates at the Consumer Price Index.

» Revenue Requirement is a measure that represents the annual accounting cost of this
project including an aliowed return on capital employed. Revenue Requirement generally
declines over time as the rate base is depreciated.

+« These metrics are equivalent in present value terms over the life of the asset and reflect
full recovery of costs including a return on the investment.

Financial Analysis Bage Case Alt.1
inifial or Remaining Costs (M3) 14 963
NPV {current year PV M%) n/a n/a
impact on Economic Value
{current year PV M$) nia

for Value Enhancing projects include:
IRR (%) n/a
Discounted Payback Period (years) n/a
LUEC (¢/kWh in 2005%) 4.8
Equivalent PPA Price (¢/kWh in 20115} 6.7
Revenue Requirement (¢/kWh in 2011$) 5.8
Revenue Requirement for OPG Baseload
Hydroelectric (¢/kWh in 2011%) 3.8 39
- Includes 10% Return on Equity

o The estimated equivalent PPA Price of 6.7 ¢/kWh {2011%) is approximately 84% of the
estimated average PPA Price of 8.0 ¢/kWh (20118} for the successful propenents in response
to the Province's recent RFP for renewable electricity supply alternatives.
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s« Completion of the Project wilt result in a significant increase in average annual energy output
from the Sir Adam Beck GS complex with only a marginal increase in the estimated regulated
rate for OPG's hydroelectric assets.

s Key assumptions used in the financial analysis are listed in Appendix B.

Financial Sensitivity Analysis

« Financial sensitivity analysis of the Project is summarized below and indicates economic
results that compare favourably with other future electrical energy supply options in Ontario,
including recent submissions for renewable generation options.

Equivalent Revenue
Seansitlvity Analysis Incremental LUEC PPA Price Requirement
[Jun-2010 In-Service Date] Energy ¢/KWh in ¢/KWh in ¢ Wh in

TWh 2005% 2011% 2011%

Preferred Alternative 1.6 48 8.7 5.8
Water Availabitity
Lower quartile for first & yaars
of service 0.7 5.4 8.1 nia
Upper quartile for first 5 years
of service 2.4 4.2 55 nfa
Overall reduction of 5% in
Niagara River Flow? 1.2 6.4 9.3 n/a
Higher Cost {(+10%) 1.6 5.2 7.4 6.3
Shorter Service Life
(30 year Life) 1.6 5.8 7.6 7.1
Elimination of 10 year Gross
Revenue Charge Holiday 1.6 5.8 8.5 9.1
Other Renewable Supply 8.0

(1)

2 Calculated for the first § years of service only

Annual flows assumed to be reduced by 5% each year, compared to historical flows for the
life of the tunnel

« QOverall, the project economics compare favourably against other renewable options. The
sensitivity results indicate that the calculated equivatent PPA Price will continue to be
competitive even under a range of pessimistic assumptions for water availability, project cost
and service life.
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5 THE PROPOSAL

s Enter into a fixed-price Design / Buitd Contract with Strabag AG to des:gn construct and
commission a new diversion tunne! to convey approximately 500 m s of water from the upper
Niagara River to the Sir Adam Beck GS complex at Queenston. The concrete-lined tunnel wif
be approximately 10 km long and have an average internal diameter of 12.6 m. Flow will
exceed the increased diversion capacity only about 15% of the time compared to the current
65%, and resultant incremental average annual energy output from the Sir Adam Beck
generating stations is estimated at 1.6 TWh (14%). The project includes a new intake and
associated modifications to the existing International Niagara Controt Warks, an outlet
incorporating the emergency closure gate near the existing PGS reservoir, and removal of the
PGS canal dewatering structure. The new tunnel will be in-service by June 2010 based on
Project approval by the OPG Board in July 2005 and award of the Design / Build Contract by
September 1, 2005.

« Extend the contract with Hatch Mott MacDonald, supported by Acres International, as Owner's
Representative for project management, design review, geotechnical and hydraulic
engineering, third party liaison and construction oversight.

+ Execute remedial work required at the retired Ontario Power and Toronto Power generating
stations related ta the reversion of these stations to the Niagara Parks Commission (NPC) to
secure agreement that the NPC will grant water rights to no party other than OPG.

« The estimated project cost of $985 M includes a negotiated firm price for the tunnel Design /
Build Contract, agreed payments under the Community Impact Agreement, engineering
estimates for Niagara Exchange Agreement costs, Owner's Representative costs, and OPG
direct costs, and an overall contingency of approximately 13% to address project risks,
including risks not transferred to the Design / Build Contractor.

« Provided that the Design / Build contract is awarded by September 1, 2005, the Substantial
Comptetion (In-Service) Date guaranteed by the recommended Design / Build Contractor is
October 2009, however a schedule contingency of approximately 8 months is recommended to
address potential schedule extension due to residual OPG risks primarily associated with
differing subsurface conditions. This contingency brings the expected completion date to
June 2010.

+ The design / build contracting approach for a fixed-price proposal from qualified contractors
will reduce the risk of construction cost and schedule over-runs, however, OPG has retained
risks associated with differing subsurface conditions and included cost and schedule
contingencies accordingly, as described above.

« The estimated project cost flow is as follows:

F’roject Cost Flow Estimate ($M) To

{including Contingency} 2004 2005 2006 2007 2008 2009 2010 | Totals
QPG Project Management 0.1 0.7 0.8 0.8 0.8 0.7 0.5 4.4
Owner's Representative 0.5 2.7 5.2 6.2 6.0 34 1.4 254
Other Consultants 0.4 2.4 0.2 0.2 0.2 0.3 0.3 4.0
Environmental / Compensation 7.6 4.0 0.1 0.1 0.1 0.0 12.0
Tunnet Contract 3051 1583 | 1803 | 1795 1389 36.2 723.6
Other Contracts f Costs 2.5 241 17.9 7.8 7.8 18.8 0.1 78.9
interest 1.3 7.9 201 33.2 46.6 27.7 136.8
Tota! Pro,ect Capltai 35| 692] 1941 2155] 227.7 | 2089 | 662 | 985.2
=2 ET i v T :.\"‘ Gar | s H A ‘ = Bl 7 e s
T Approved o Date [ 35 190 22 5
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6. QUALITATIVE FACTORS

+ Sustainable Energy Development

« The new tunnel will enable increased generation at the Sir Adam Beck GS complex utilizing
Niagara River flow available to Canada for power generation that exceeds the capability of
the existing diversion system (canal and two tunnels}, and reducing spilt over Niagara Falls
from approximately 65% to approximately 15% of the time.

+ Rehabilitation of Sir Adam Beck GS No.2, completed in April 2005, including overhaul or
reptacement of primary mechanical / electrical equipment, improving conversion efficiency,
increasing discharge capacity by 11% and adding 194 MW (15%) of capacity increases the
gap between the existing diversion capacity and generating station discharge capacity.

¢ There is potential to upgrade units at Sir Adam Beck GS No.1 by 100 to 150 MW, including
conversion of the 256 Hz units, and further optimize conversion efficiency of the additional
water to be supplied by the Niagara Tunnel Project.

»  Completion of the Niagara Tunne! Project in advance of an 8 to 12 month outage required for
rehabilitation of the Sir Adam Beck GS No.1 diversion canal will significantly reduce
associated energy losses (2.7 to 4.0 TWh) and financial losses.

« Community, Government & Customer Relations
+ The Province, through the Ministry of Energy, has indicated a strong desire for the Niagara
Tunnel! Project to be completed in the shortest possible timeframe.
e There is broad support for the project in the host communities.
e«  There will be significant benefits to the local economy during the approximately 4-year
construction period,

e Technical / Operational Considerations
» The Niagara Tunnel design life is 80 years without the need for any ptanned maintenance.

¢ Health & Safety
»  Safety program / performance was a significant factor in contractor pre-qualification.
»  The Design/ Build Contractor will be required to develop and implement comprehensive
project site specific plans for construction safety and for public safety and security.

+« Staff Relations
+  An agreement has heen reached with The Society of Energy Professionals regarding
“purchased services” required for the Niagara Tunnel Project.
¢« Purchased Services Agreement discussions have been completed with the Power Workers
Union.
e In accordance with the Chestnut Park Accord Addendum, trades work has been assigned to
the Bullding Trades Unions.

» Electric Power Systems Construction Association (EPSCA) conditions appiy to the
performance of this work.
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7. RISKS

e OPG, with the assistancs of URS (a specialist consultant), conducted a comprehensive risk
assessment (qualitative and quantitative) for design and construction of the Niagara Tunnel. Major
project risks were identified through a series of workshops involving the project team and key
stakeholders.

« A Risk Register and associated Risk Management Plan will be maintained throughout project
execution to manage residual risks.

« Project risks, consequences, mitigation activities and residual risks are summarized in Appendix C.

e Based on risks identified and mitigation measures implemented, it has been determined that the
contingency for OPG residual risks associated with the tunnel construction component of the
Project, based on a 90% confidence level, is $96M (15%) and this provision has been included in
the release estimate. The overall Project contingency included in the release estimate is $112M
{13%).

+ Based on risks identified and mitigation measures implemented, it has been determined that the
schedule contingency required for OPG residual risks, based on a 90% confidence level, is
approximately 8 months and this provision has been included in the estimated in-service date.

« The financial analysis completed for the recommended aiternative is based on spending the entire
cost and schedule contingency and is therefore considered to be conservative and robust.

8. POST IMPLEMENTATION REVIEW (PR} PLAN

Type of PIR Target Project In Service Date Target PIR Completion Date
Comprehensive June 2010 December 2010
Measurable Current Target Result How will it be Who will measure it?
Parameter Baseline measured? {person/group)
Pesign / Build
. Contractor with
Tunnel Capacity 500 m’/s 500 m’/s tif;ﬁ?&f:;‘gﬁfger oversight by an
’ independent Chief of

Test retained by OPG

Compared with
contracted Substantial

in-Service Date June 2010 Completion Date and
approved changes.
Actual Cost $985 M Compared to the

approved release,

Responsibilities

+ The OPG Project Director will be responsible for the execution of the Project, and will be
responsible for the completion of the PIR.

+ The PIR will be undertaken after Substantial Completion of the Project (within 3-6 months).
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Project Execution Monitoring
« The OPG Project Director, with the assistance of the Owner's Representative, will monitor on
an ongoing basis and summarize as part of the PIR:
s Project costs to ensure there are no material variances,
« Project schedule and Schedule Performance Index (SPI) to track progress and to ensure
completion in accordance with the contract,
« Compliance with legistation and project-specific permits and approvals including periodic
audits and non-compliance reporting
« Compliance with the Project Execution Plan including scope management, deliverables,
program and resource management, execution, risk management and the handling of
health and safety issues.

« Disruption to the local community is to be minimized and will be measured by the public
reaction inctuding the number of complaints received

e Oversight by the Major Projects Committee will include frequent updates and guidance
provided to the project team at critical points of Project development.

Remedial Work at Ontario Power GS and Toronto Power GS

e Confirm the completion of remedial work required at the retired Ontario Power and Toronto
Power generating stations and the subsequent reversion of these facilities to the Niagara
Parks Commission.

Tunnel Flow Capacity Verification

« Verification will be completed using the tracer transit time method established by the
International Electrotechnical Commission Publication 41 (IEC 41), with testing performed
under the direction of a Chief of Test engaged by OPG, and witnessed by OPG and the
contractor. This testing will be used to determine whether a bonus or liquidated damages
apply relative to the contracted Guaranteed Flow Amount.

Project Financial Analysis
« Re-evaluate financial mefrics and compare to Business Case Summary as applicable.

Lessons Learned
« Document over-all lessons learned for future improvement in other projects.
+ Raview effectiveness of the design and construction contract arrangements and how
effectively they were implemented, including an assessment of any liquidated damages and
bonuses paid.
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5. Percentages above relate to the total cost.

— RATLIE
ONTARIOPUweER i Date 14-Jul-2005
GENERATION Summary of Estimate Project # EXEC0007
Facility Name:
Project Title: Niagara Tunnel Project
Estimated Cost in Million $
Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Totals %
OPG Project Management 0.1 0.6 0.7 07 0.7 0.7 0.4 4.0 04
Consultants 0.9 5.0 4.9 5.9 56 34 1.8 27.2 2.8
Design & Construction 283 14701 167.4 | 166.6 | 113.4 0.0 622.6 63.2
Other Contracts / Costs 25 29.2 19.0 7.2 7.2 17.1 0.0 82.3 8.4
Interest 1.3 7.9 | 201 332 467 | 277 136.9 13.9
Contingency 4.9 14.7 14.3 14.2 276 365 112.2 11.4
Totals 35| 692 1941 | 2155 | 227.7 ) 2089 | 66.2 985.2 100.0
Notes: 1. Schedule Start Date: June 2004
in-Service Date: June 2010
2. Interest and Escalation rates are based on current
allocation rates provided by Corporate Finance
3. Includes Removal Costs of: nfa
4. Includes Definition Phase Costs of: nfa

Prepared by:

R.A. Everdell ’

Project Support Manager

Approved by:

2" EE Elsayed

Vice President — Niagara Tunnel Project
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Appendix B:
Niagara Tunnel Financial Model — Assumptions

Foliowing are the key assumptions used during the modeling of the Niagara Tunnel
Project.

Project Cost Assumptions:
1. Design/Build contract costs of $724M which include $101M for contingency and
GFA (Guaranteed Flow Amount) bonus allowance
2. Other cost of $124M which include $11M for contingency
3. Interest during Construction (IDC) of $137M

Financial Assumptions:
1. Debt Rate of 6%
2. Return on Equity (ROE) of 10%
3. Debt Ratio of 55%

Proiect Life Assumptions:
1. Substantial Completion Date provided by the proposed Design/Build contractor of
Oct, 2009. To this date, to assure a 90% confidence for completion, an

additional 36 weeks has been added to arrive at the in-service date of June 2010
2. The tunnel life is 90 years

Energy Production Assumptions:
1. The tunnel will contribute an additional ~1.6 TWh/yr to the production at the SAB
facilities
2. The tunnel will “re-capture” ~1.1 TWh during the SAB1 canal outage in 2011
3. Water transfers to NYPA, consistent with historical conditions, were incorporated
into the calculation of the incremental energy output.

Operating Cost Assumptions:
1. When energy production begins GPG will realize a 10 year holiday on Gross
Revenue Charge (GRC)
2. Annual OM&A costs of ~$.1M
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