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(2.) Provisions for balance of plant instrumentation and control
(3.) Provisions for balance of plant electrical systems.

C. Excluded:
The scope of work for this capital cost estimate specifically excludes the following
elements:
1. Licensing and permitting costs
2. Operational costs
3. Land costs and property taxes
4. Sales taxes
5. Construction financing costs
6. Startup costs
7. Decommissioning and demolition costs
8. Royalties
9. Owner’s fees and owner’s costs
10. Rail construction beyond the SAGD plant’s perimeter
11. Capability that would allow power to be sold to the grid
12. Source methane production and pipeline distribution system outside of the
specific SAGD facility’s boundaries.

ESTIMATE METHODOLOGY: Overall methodology and rationale of how the estimate
was developed (i.e., parametric, forced detail, bottoms up, etc.). Total dollars/hours and
rough order magnitude (ROM) allocations of the methodologies used to develop the cost
estimate.

This estimate is considered to be Class 5 based on the AACE International definition, as
well as the level of project information and engineering development available at the time
it was prepared, its intended use in a feasibility study, and the time and resources available
for its completion. The island values in this estimate have been developed using standard
parametric estimating techniques involving a bottom-up approach. The input costs are
based on publicly available, published project costs that represent similar and or identical
islands to those used in this project. Inflation adjustments have been made to these
published costs using the Chemical Engineering Plant Cost Index. Where applicable,
scaling of the published island costs has been accomplished using the six-tenths-factor
capacity factoring method. Any normalization to provide for geographic cost differences
was applied after considering the geographic factors available from RS Means
Construction Cost Data 2009 references and other publically available resources.
Cost-estimating relationships have been used to identify allowances to complete the costs.

BOP/OSBL costs were determined by the project team, considering data provided by Shell
Gasifier IGCC Base Case report NETL 2000, Conceptual Cost Estimating Manual Second
Edition by John S. Page, and additional adjusted sources. Because the allowances
identified did not show significant variability, the allowances identified in the NETL 2000
report were chosen for this effort in order to minimize the mixing of data sources.
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V.

BASIS OF THE ESTIMATE: Overall explanation of sources for resource pricing and

schedules.

A

Quantification Basis: The source for the measurable quantities in the estimate that
can be used in support of earned value management. Source documents may include
drawings, design reports, engineers’ notes, and other documentation upon which the
estimate is originated.

All island capacities for this particular case are based on mass and energy balance
data from an Excel spreadsheet model, validated with actual SAGD/in situ oil sands
performance and operating data.

Planning Basis: The source for the execution and strategies of the work that can be
used to support the project execution plan, acquisition strategy, schedules, and
market conditions and other documentation upon which the estimate is originated.

1. Allislands represent nth of a kind projects, which is essentially the case for
existing SAGD facilities in the Alberta oil sands regions.

2. Projects will be constructed and operated by commercial entities.

3. The SAGD project will be located in the northeast portion of the Canadian
province of Alberta.

4. Costs are presented as overnight costs.

5. The cost estimate does not consider or address funding or labor resource
restrictions outside of the norm for northwest Alberta, Canada. Sufficient
funding and labor resources will be available in a manner that allows optimum
usage of funding and resources as estimated and scheduled.

Cost Basis: The source for the costing on the estimate that can be used in support of
earned value management, funding profiles, and schedule of values. Sources may
include published costing references, judgment, actual costs, preliminary quotes, or
other documentation upon which the estimate is originated.

1. All costs are represented as current value costs. Factors for forward-looking
escalation and inflations factors are not included in this estimate.

2. Where required, published cost factors, as identified in the Chemical
Engineering Plant Cost Index, will be applied to previous years’ values to
determine current year values.

3. Where required, published geographic factors as identified in RS Means
Construction Cost Data references and other available published sources were
applied to the island costs.

4. Costs for the multiple SAGD methane boilers is based on input from the project
team’s technical specialist and is based on an unofficial estimate from a supplier
of once-through steam generators.
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5. The well pad and well pair cost is a single source cost data point provided by
the project team technical specialist and based on normal drilling costs as
detailed in the draft cost data sheets .

6. The oil/water separation and treatment cost is used as a single source cost data
point provided by the project team technical specialist and based on an
averaging of limited published data from SAGD oil/water separation and SAGD
boiler water treatment systems supplied by GE, Vieola, and Siemens.

7. AACEi, Recommended Practices, website, visited November 16, 2009,
<http://www.aacei.org/technical/rp.shtml>.

8. Chemical Engineering Magazine, “Chemical Engineering Plant Cost Index,”
Nov. 2009: 64. Print.

9. Nickle’s Energy and Information Technology, SAGD Report Card, 2008.

10. Page, John S., Conceptual Cost Estimating Manual — 2" ed., Houston: Gulf
Publishing Company, 1996.

11. Ziff Energy Group: Scott Jones “SAGD Delivers Healthy Return on
Investment.”

12. A presentation of an actual cash flow analysis for a typical (non-nuclear) SAGD
project, <www.strategywest.com/downloads/ceri20040310.pdf>.

13. Specific costs for Nexen’s Long Lake SAGD project costs,
<www.nexeninc.com/Operations/Athabasca_Qil.../SAGD.asp>.

14. Costs for Connachers recent SAGD upgrade,
<http://news.moneycentral.msn.com/ticker/article.aspx?Feed=MClIntl&Date=20
100105&1D=10960894& Symbol=CLL>.

15. A discussion of economic risk for a SAGD project,
<www.strategywest.com/downloads/ch0a20030903.pdf>.

16. Table listing a variety of costs for all projected and ongoing oil sands projects

inclusive of many recent initial SAGD projects and well pad expansions,
<www.albertacanada.com/documents/Oilsands.pdf>.

V. ESTIMATE QUALITY ASSURANCE: A listing of all estimate reviews that have taken

place and the actions taken from those reviews.

A review of the cost estimate was held on January 29, 2010, with the project team and the
cost estimators. This review allowed for the project team to review and comment, in detail,
on the perceived scope, basis of estimates, assumptions, project risks, and resources that
make up this cost estimate. Comments from this review have been incorporated into this
estimate to reflect a project team consensus of this document.

VI. ASSUMPTIONS: Condition statements accepted or supposed true without proof of

demonstration; statements adding clarification to scope. An assumption has a direct
impact on total estimated cost.

General Assumptions:

A.  All costs are represented in 2009 values.

B.  Costs that were included from sources representing years prior to 2009 have been
normalized to 2009 values using the Chemical Engineering Plant Cost Index. This
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index was selected due to its widespread recognition, acceptance, and specific
orientation toward work associated with chemical and refinery plants.

C.  Capital costs are based on process islands.

D.  All construction values are considered to be overnight costs. Financing for the
construction timeframe is not included in the estimate.

E.  All costs associated with a plant initial startup are provided for in the follow-on later
economic analysis.

F. Sufficient utilities will be available for use/tie-in at the plant location.

G.  Sufficient labor, fabrication capability, material supply, and so forth will be available
to facilitate the construction process.

SAGD Boilers

A.  Seven conventional methane boilers are included in the conventional SAGD case to
provide the system capacity to support a bitumen production rate of 56,000 bpd.

B.  Standard once through steam generator boilers rated at 340 MMBTU/hr were priced
at approximately $11,000,000 via an unofficial estimate from a Canadian steam
generator manufacturer. Seven are required to meet the output production of a 600-
MW reactor, and therefore, recover 56,000 bpd bitumen via SAGD technology.

C.  Balance of plant was customized to this specific process, omitting items that do not
apply. Balance of plant items in the estimate includes civil/structural buildings,
control and instrumentation, and electrical systems.

D.  The methane once through steam generators/boilers will be located at the individual
well pads.

E. Island cost for the methane boilers includes steam piping from the boiler to the

connection at the well pad piping and methane supply piping and manifolds.

SAGD Well Pad and Well Pairs

A
B.

C.
D.

Each well pad is assumed to contain nine well pairs on average.

One well pad is considered a single train for calculations performed in the estimate
spreadsheet.

One well pair has the assumed capacity of approximately 1,000 bpd on average.
Drilling costs per SAGD well pair is based on drilling 50 m vertical and 1,000 m
horizontal for both the recovery and the steam injection well. Drilling cost is
assumed to be $9.00 (includes labor at about 42%) per meter for the combined well
pair.

The centralized SAGD facility contains six well pads.

Balance of plant was customized to this specific process, omitting items that do not
apply. Balance of plant items in the estimate include civil/structural buildings,
control and instrumentation, and electrical systems.

SAGD Oil/Water Separation/Treatment

A.

In order to allow for bitumen recovery expansion, an oil/water separator train allows
capacity for up 100,000 bpd of bitumen and 300,000 bpd of water to be separated,
even though the estimate is for 56,000 bpd.
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VII.

B. Each SAGD facility will require at least eight steps of oil/water separation and water
treatment, including AP separators, drum separators, pumps, settling tanks, clarifiers,
nut shell filters, weak-acid cation exchanger, and hot/warm line softeners. Costs for
advanced SAGD water treatment system using film evaporators, crystallizers, and
zero liquid discharge systems were not estimated.

C.  Balance of plant was customized to this specific process, omitting items that do not

apply. Balance of plant items included in the estimate are civil/structural buildings,
control and instrumentation, and electrical systems.

CONTINGENCY GUIDELINE IMPLEMENTATION:

Contingency Methodologies: Explanation of methodology used in determining overall
contingency. Identify any specific drivers or items of concern.

At a project risk review on December 9, 2009, the project team discussed risks to the
project. An 18% allowance for capital construction contingency has been included at an
island level based on the discussion and is included in the summary sheet. The contingency
level that was included in the island cost source documents and additional threats and
opportunities identified here were considered during this review. The contingency
identified was considered by the project team and included in Cost and Performance
Baseline for Fossil Energy Plants DOE/NETL-2007/1281 and similar reports. Typically
contingency allowance provided in these reports ranged from 15% to 20%. Since much of
the data contained in this estimate has been derived from these reports, the project team
has also chosen a level of contingency consistent with them.

A. Threats: Uncertain events that are potentially negative or reduce the probability
that the desired outcome will happen.

1. The level of project definition/development that was available at the time the
estimate was prepared represents a substantial risk to the project.

2. These costs were determined through standard parametric estimating methods.
This process used publicly available published costs that were related to the
process required, costs were normalized using price indices, and the cost was
scaled to provide the required capacity. The cost-estimating relationships that
were used represent typical costs for balance of plant allowances. While every
effort has been made to correctly normalize and factor the costs for use in this
effort, a risk exists that not all of these were captured correctly due to the varied
information available.

3. This project is heavily dependent on the availability of suitable materials and
skilled labor available in the active oil sands region of northwest Alberta.
Comepetition for these commaodities in today’s environment due to global
expansion, uncertainty, and product shortages affect the basic concepts of the
supply and demand theories, thus increasing costs.
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VIII.

4. Impacts due to large quantities of materials, special alloy materials, fabrication
capability, and labor availability could all represent conditions that may increase
the total cost of the project.

B.  Opportunities: Uncertain events that could improve the results or improve the
probability that the desired outcome will happen.

1. Additional research and work performed with both vendors and potential
owner/operators for a specific process may identify SAGD efficiencies and
production means that have not been available for use in this analysis.

2. Recent historical data may identify and include technological advancements and
efficiencies not included or reflected in the publicly available source data used
in this effort.

Note: Contingency does not increase the overall accuracy of the estimate; it does, however,
reduce the level of risk associated with the estimate. Contingency is intended to cover
inadequacies in the complete project scope definition, estimating methods, and estimating
data. Contingency specifically excludes changes in project scope, unexpected work
stoppages (e.g., strikes, disasters, and earthquakes) and excessive or unexpected inflation or
currency fluctuations.

OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

None.




Project Name:
Process:

NGNP Process Integration

Detail Item Report - SAGD Well Pads and Well Pairs

Conventional Steam Assisted Gravity Drainage

Client:

Prepared By:

M. Patterson

B. Wallace, R. Honsinger, J. Martin

Estimate Number: MA36-Q Estimate Type: Class 5
Sources Considered:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Ziff Energy 1,000 | bpd 1 2009 $9,450,000 | $ 9,450,000 | $ 9,450,000 56,000 | bpd 54 1,037 | bpd | $ 9,658,471 | $ 521,557,420
Source Selected:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported [ Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
Ziff Energy 1,000 | bpd 1 2009 $9,450,000 | $ 9,450,000 | $ 9,450,000 56,000 | bpd 54 1,037 ] bpd | $ 9,658,471 | $ 521,557,420
Balance of Plant:
Description Markup Cost Per Train Total Cost
Water Systems 0.00% $ -1$ -
Civil/Structural/Buildings 9.20% $ 888,579 | $ 47,983,283
Piping 0.00% $ -1$ -
Control and Instrumentation 2.60% $ 251,120 | $ 13,560,493
Electrical Systems 8.00% $ 772,678 | $ 41,724,594
Total Balance of Plant $ 1,912,377 | $ 103,268,369
Total Balance of Plant Plus the Selected Source $ 11,570,848 | $ 624,825,790

Rationale for Selection:

The well pad and well pair cost is a single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

4/20/2010
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Project Name:
Process:

NGNP Process Integration
Conventional Steam Assisted Gravity Drainage

Detail Item Report - SAGD Boiler

Client:

Prepared By:

M. Patterson
B. Wallace, R. Honsinger, J. Martin

Estimate Number: MA36-Q Estimate Type: Class 5
Sources Considered:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Once Through Steam Generators btu
(0TSG) 45,000,000 btuh 1 2009 |$ 11,000,000 ($ 11,000,000 | $ 11,000,000 | 340,000,000 | h 7 48,571,429 |btuh| $ 11515789 | $ 80,610,524
Source Selected:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
Once Through Steam Generators btu mm
(OTSG) 45,000,000| btuh 1 2009 | $ 11,000,000 | $ 11,000,000 | $ 11,000,000 | 340,000,000 | h 7 48,571,429 |btuh| $ 11,515,789 | $ 80,610,524
Balance of Plant:
Description Markup Cost Per Train Total Cost
Water Systems 0.00% $ -1$ -
Civil/Structural/Buildings 9.20% $ 1,059,453 | $ 7,416,168
Piping 0.00% $ -1$ -
Control and Instrumentation 2.60% $ 299,411 [ $ 2,095,874
Electrical Systems 8.00% $ 921,263 | $ 6,448,842
Total Balance of Plant $ 2,280,126 | $ 15,960,884
Total Balance of Plant Plus the Selected Source $ 13,795,915 | $ 96,571,408

Rationale for Selection:

The boiler cost is used as a single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

4/20/2010
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Project Name:
Process:

Detail Item Report - Oil/Water Separation/Treatment

Client:
Prepared By:

NGNP Process Integration
Conventional Steam Assisted Gravity Drainage

M. Patterson
B. Wallace, R. Honsinger, J. Martin

Estimate Number: MA36-Q Estimate Type: Class 5
Sources Considered:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Veolia - Oil Water Separators 50000 bpd 1 2009 $10,000,000 | $ 10,000,000 | $ 10,000,000 400,000 | bpd 8 50,000| bpd | $ 10,000,000 | $ 80,000,000
Source Selected:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported [ Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
Veolia - Oil Water Separators 50000 | bpd 1 2009 $10,000,000 | $ 10,000,000 | $ 10,000,000 400,000 | bpd 8 50,000] bpd | $ 10,000,000 | $ 80,000,000
Balance of Plant:
Description Markup Cost Per Train Total Cost
Water Systems 0.00% $ -1$ -
Civil/Structural/Buildings 9.20% $ 920,000 | $ 7,360,000
Piping 0.00% $ -1$ -
Control and Instrumentation 2.60% $ 260,000 | $ 2,080,000
Electrical Systems 8.00% $ 800,000 | $ 6,400,000
Total Balance of Plant $ 1,980,000 | $ 15,840,000
Total Balance of Plant Plus the Selected Source $ 11,980,000 | $ 95,840,000

Rationale for Selection:

The oil/water separation and treatment cost is used as a single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

4/20/2010
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Project Name: NGNP Process Integration
Process: Nuclear Steam Assisted Gravity Drainage
Estimate Number: MA36-R

NGNP Nuclear Steam Assisted Gravity Drainage Summary

Client:
Prepared By:
Estimate Type:

M. Patterson

B. Wallace, R. Honsinger, J. Martin

Class 5

Subtotal From Detail

Process Component Sheets Engineering % Engineering Contingency % Contingency Total Cost

High Temperature Gas Reactor (HTGR) 1,699.450,000 0% 8 - 0%| $ - 1,699.450,000
SAGD Well Pads and Well Pairs § 624,825,790 10%| $ 62,482,579 18%| $ 123,715,506 | $§ 811,023,875
SAGD Boiler g 13,178.000 10%| $ 1,317,800 18%| $ 2,609,244 | § 17,105.044
SAGD Oil/Water Separation/Treatment 95,840,000 10%| § 9.584,000 18%| $ 18,976,320 [ $ 124.400.320
Steam Transmission Piping g 52,378,336 10%| $ 5,237,834 18%] $ 10,370910 | $ 67,987,080
Total Cost - Nuclear Steam Assisted Gravity Drainage 3 2,719,966,318
Total Cost Rounded to the Nearest $10M $ 2,720,000,000

Remarks

)
Checked By: J /LZJ/

Approved ByC/ \(ﬂ_m-g\_/

v

4/20/2010
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L. PURPOSE: Brief description of the intent of how the estimate is to be used (i.e., for
engineering study, comparative analysis, request for funding, proposal, etc.).

The four distinct capital island costs indentified in this cost estimate will be used in a
comparative economic analysis model. In turn, this overall model will evaluate the
financial feasibility of a specific process, the widely used and growing in situ oil sands
recovery method known as Steam-Assisted Gravity Drainage (SAGD), whereby the SAGD
steam heat is provided by a nuclear high-temperature gas reactor (HT'GR) instead of the
current practice of using methane. The economic comparison will involve at least this case
and an existing conventional SAGD case. The recapitulation data for the non-nuclear
integrated, yet conventional, case of the same process is available as a separate report,
Cost Estimating File MA36-Q.

II. SCOPE OF WORK: Brief statement of the project’s objective. Thorough overview and
description of the proposed project. Identify work to be accomplished, as well as any
specific work to be excluded.

A,  Objective:
Develop a Class 5 capital cost estimate, as defined by the Association for

Advancement of Cost Engineering (AACEI). These estimates will identify only the
current capital costs, reported in 2009 U.S. dollars, associated with a typical Alberta
in situ oil sands recovery operation using the popular SAGD technology and
integrated with an nth of a kind (NOAK) HTGR. The portion of the title “Nuclear
Integrated SAGD” refers to this SAGD facility with the support of an HTGR.

B. Included:

The scope of work required to achieve this capital cost estimate objective includes

the following:

1. Engineering as required for capital construction design.

2. Construction (labor and capital equipment) of a centralized remote SAGD
facility, surrounding well pads, and well pairs to recover 56,000 barrels per day
(bpd) of oil sands bitumen. As listed below, costing for the capital construction
has been divided into four separate islands with consideration for balance of
plant (BOP) for each of the islands:

a. SAGD well pads and well pairs
b. An HTGR without a power cycle and without a hydrogen production unit;
included in the cost estimate is the long distance steam/heat pipeline from
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the HTGR to each well pad. The allowance provided for the HTGR
represents a complete and operable system. All elements required for
construction of this nuclear reactor capability, including an initial steam
generator, security systems, contingency, and owner’s costs are included in
the turn-key allowance. Owner’s costs are included only in the case of the
reactor capability. It is considered that the total value represents all inside
of battery limits (ISBL) elements, outside of battery limits (OSBL)
elements, site development, and all ancillary control and operational
functions and capabilities.

c. One SAGD methane boiler

SAGD oil/water separation/treatment

e. Allowances for BOP/offsite/OSBL, including the following:
(1.) Provisions for general and administrative buildings and structures
(2.) Provisions for BOP instrumentation and control
(3.) Provisions for BOP electrical systems.

o

C. Excluded:

This scope of work for this capital cost estimate specifically excludes the following

elements:

Licensing and permitting costs

Operational costs

Land costs and property taxes

Sales taxes

Construction financing costs

Startup costs

Decommissioning and demolition costs

Royalties

Owner’s fees and owner’s costs, except those included for the HTGR

0. The allowance provided for the HTGR capability excludes all costs associated
with materials development, or costs that would not be appropriately associated
with an nth of a kind (NOAK) reactor/facility.

11. Rail construction beyond the SAGD plant’s perimeter

12. Capability that would allow power to be sold to the grid

13. Source methane production and pipeline distribution system outside of the

specific SAGD facility’s boundaries.

RBOooNoa~WONE

ESTIMATE METHODOLOGY: Overall methodology and rationale of how the estimate
was developed (i.e., parametric, forced detail, bottoms up, etc.). Total dollars/hours and
rough order magnitude (ROM) allocations of the methodologies used to develop the cost
estimate.
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This estimate is considered to be Class 5 based on the AACE International definition, the
level of project information and engineering development available at the time it was
prepared, its intended use in a feasibility study, and the time and resources available for its
completion. The island values in this estimate have been developed using standard
parametric estimating techniques involving a bottom-up approach. The input costs are
based on publicly available, published project costs that represent similar and or identical
islands to those used in this project. Inflation adjustments have been made to these
published costs using the Chemical Engineering Plant Cost Index. Where applicable,
scaling of the published island costs has been accomplished using the six-tenths-factor
capacity factoring method. Any normalization to provide for geographic cost differences
was applied after considering the geographic factors available from RS Means Construction
Cost Data 2009 references and other publically available resources. Cost-estimating
relationships have been used to identify allowances to complete the costs.

It was identified to the Next Generation Nuclear Plant (NGNP) Process Integration team
that the methodology employed by NGNP to develop the nuclear capability included
constituents of parametric modeling, vendor quotes, actual costs, and proprietary costing
databases. These preconceptual design estimates were reviewed by NGNP Project
Engineering for credibility with regard to assumptions and bases of estimate and performed
multiple studies to reconcile variations in the scope and assumptions within the three
estimates.

BOP/OSBL costs were determined by the project team, considering data provided by Shell
Gasifier IGCC Base Case report NETL 2000, Conceptual Cost Estimating Manual Second
Edition by John S. Page, and additional adjusted sources. Because the allowances
identified did not show significant variability, the allowances identified in the NETL 2000
report were chosen for this effort in order to minimize the mixing of data sources.

BASIS OF THE ESTIMATE: Overall explanation of sources for resource pricing and
schedules.

A. Quantification Basis: The source for the measurable quantities in the estimate that
can be used in support of earned value management. Source documents may include
drawings, design reports, engineers’ notes, and other documentation upon which the
estimate is originated.

All island capacities for this particular case are based on mass and energy balance
data from an Excel spreadsheet model, validated with actual SAGD/in situ oil sands
performance and operating data.

B. Planning Basis: The source for the execution and strategies of the work that can be
used to support the project execution plan, acquisition strategy, schedules, and market
conditions and other documentation upon which the estimate is originated.




A-16

COST ESTIMATE SUPPORT DATA RECAPITULATION
— Continued -
Project Title: NGNP Process Integration — In situ Alberta Oil Sands Recovery via Nuclear
Integrated SAGD
File: MA36-R Page 4 of 9

1. Allislands represent NOAK projects, which is essentially the case for existing
SAGD facilities in the Alberta oil sands regions.

Projects will be constructed and operated by commercial entities.

3. The SAGD project will be located in the northeast portion of the Canadian
province of Alberta.

Costs will be presented as overnight costs.

The cost estimate does not consider or address funding or labor resource
restrictions outside of the norm for northwest Alberta, Canada. Sufficient
funding and labor resources will be available in a manner that allows optimum
usage of that funding and resources as estimated and scheduled.

N

ok~

C. Cost Basis: The source for the costing on the estimate that can be used in support of
earned value management, funding profiles, and schedule of values. Sources may
include published costing references, judgment, actual costs, preliminary quotes, or
other documentation upon which the estimate is originated.

1. All costs are represented as current value costs. Factors for forward looking
escalation and inflations factors are not included in this estimate.

2. Where required, published cost factors, as identified in the Chemical
Engineering Plant Cost Index, will be applied to previous years’ values to
determine current year values.

3. Where required (which is the case for the HTGR in this application), published
geographic factors as identified in RS Means Construction Cost Data references
and other available published sources were applied to the island costs.

4. The cost provided for the HTGR reflects internal BEA cost data that was
developed for the HTGR and presented to the NGNP Process Integration team
by L. Demmick. Considered in the cost is a pre-conceptual cost estimate
prepared by three separate contractor teams. All contractor teams proposed 4-
unit NOAK plants with thermal power levels between 2,000 MW; and 2,400
MW, at a cost of roughly $4B, including owner’s costs. This equates to $1,667
to $2,000 per kW. For the purposes of this report, the nominal cost of an HTGR
will be set at the upper end of this range, $2,000 per kW;. This is a complete
turn-key cost and includes engineering and construction of a NOAK HTGR and
contingency. The total HTGR cost is calculated linearly as $1,708,333 per MW,
of required capacity, excluding the cost of the power cycle.

5. Cost for the single (reserve) SAGD methane boilers is based on input from the
project team technical specialist and is based on an unofficial estimate from a
supplier of once through steam generators.

6. The well pad and well pair cost is a single source cost data point provided by
the project team technical specialist and based on normal drilling costs as
detailed in the draft cost data sheets.

7. The oil/water separation and treatment cost is used as a single source cost data
point provided by the project team technical specialist and based on an
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averaging of limited published data from SAGD oil/water separation and SAGD
boiler water treatment systems supplied by GE, Vieola, and Siemens.

8. AACEi Recommended Practices, website, visited on November 16, 2009,
<http://www.aacei.org/technical/rp.shtml>.

9. Chemical Engineering Magazine, “Chemical Engineering Plant Cost Index,”
November 2009: 64. Print.

10. Nickle’s Energy and Information Technology, SAGD Report Card, 2008.

11. Page, John S., Conceptual Cost Estimating Manual — 2™ ed., Houston: Gulf
Publishing Company, 1996.

12. Ziff Energy Group: Scott Jones “SAGD Delivers Healthy Return on
Investment.”

13. A presentation of an actual cash flow analysis for a typical (hon-nuclear) SAGD
Project, <www.strategywest.com/downloads/ceri20040310.pdf>.

14. Specific costs for Nexen’s Long Lake SAGD project costs,
<www.nexeninc.com/Operations/Athabasca_Oil.../SAGD.asp>.

15. Costs for Connachers recent SAGD upgrade,
<http://news.moneycentral.msn.com/ticker/article.aspx?Feed=MClIntl&Date=20
100105&ID=10960894&Symbol=CLL>.

16. A discussion of economic risk for a SAGD project,
<www.strategywest.com/downloads/ch0a20030903.pdf>.

17. Table listing a variety of costs for all projected and ongoing oil sands projects
inclusive of many recent initial SAGD projects and well pad expansions,
<www.albertacanada.com/documents/Oilsands.pdf>.

V. ESTIMATE QUALITY ASSURANCE: A listing of all estimate reviews that have taken

VI.

place and the actions taken from those reviews.

A review of the cost estimate was held on January 29, 2010, with the project team and the
cost estimators. This review allowed for the project team to review and comment, in detail,
on the perceived scope, basis of estimates, assumptions, project risks, and resources that
make up this cost estimate. Comments from this review have been incorporated into this
estimate to reflect a project team consensus of this document.

ASSUMPTIONS: Condition statements accepted or supposed true without proof of

demonstration; statements adding clarification to scope. An assumption has a direct
impact on total estimated cost.

General Assumptions:

A.  All costs are represented in 2009 values.

B.  Costs that were included from sources representing years prior to 2009 have been
normalized to 2009 values using the Chemical Engineering Plant Cost Index. This
index was selected due to its widespread recognition, acceptance, and its specific
orientation toward work associated with chemical and refinery plants.

C.  Capital costs are based on process islands.
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All construction values are considered to be overnight costs. Financing for the
construction timeframe is not included in the estimate.

All costs associated with a plant initial startup are provided for in the follow-on later
economic analysis.

Sufficient utilities will be available for use/tie-in at the plant location.

Sufficient labor, fabrication capability, material supply, and so forth will be available
to facilitate the construction process.

All costs that are considered to be BOP costs that can be specifically identified have
been factored out of the reported source data and added into the estimate in a manner
consistent with that identified in the NETL 2000 IGCC Base Cost report.

HTGR

A

B.

The linearly scalable cost included for an HTGR reflects an NOAK reactor with a
750°C-operating temperature.

HTGR is considered to be linearly scalable, by required capacity, per the direction of
the project team. This allows process integration feasibility studies to showcase the
financial analysis of the process without the added burden of integer quantity
600-MWth HTGRs.

The allowance represents a turn-key condition for the reactor and its supporting
infrastructure.

A high-temperature, high-pressure steam generator is included in the cost
represented for HTGR.

A contingency allowance is included in the HTGR cost, but is not identified as a
separate line item in this estimate. This allowance was identified and included by
the NGNP HTGR project team.

The geographic location factor is assumed to be 1.65 for construction of the HTGR
at an oil sands location in the Alberta Province due to the limited amounts of skilled
labor in the northwest portion of the province (and the subsequent high costs of this
labor), and as a result of unique transportation issues and lack of suitable and
permanent transportation routes.

SAGD Boilers

A

One reserve/backup conventional methane boiler is included in the HTGR-integrated
SAGD case to provide the system capacity to support a bitumen production rate of
56,000 bpd.

Standard once through steam generators boilers rated at 340 MMBTU/hr were priced
at approximately $11,000,000 via an unofficial estimate from a Canadian steam
generator manufacturer. Seven are required to meet the output production of a
600-MW1 reactor, and therefore, recover 56,000 bpd bitumen via SAGD technology.
BOP was customized to this specific process, omitting items that do not apply. BOP
items in the estimate include civil/structural buildings, control and instrumentation,
and electrical systems.

The single methane once through steam generators/boilers will be located at the
centralized SAGD facility.
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E. Island cost for the methane boilers includes steam piping from the boiler to the

VII.

connection at the well pad piping as well as methane supply piping and manifolds.

SAGD Well Pad and Well Pairs

A.  Each well pad is assumed to contain nine well pairs, on average.

B.  One well pad is considered a single train for calculations performed in the estimate
spreadsheet.

C.  One well pair has the assumed capacity of approximately 1,000 bpd, on average.

D Drilling costs per a SAGD well pair is based on drilling 50 m vertical and 1,000 m

horizontal for both the recovery and the steam injection well. Drilling cost is

assumed to be $9.00 (includes labor at about 42%) per meter for the combined well

pair.

The centralized SAGD facility connects to six well pads.

BOP was customized to this specific process, omitting items that do not apply. BOP

items in the estimate include civil/structural buildings, control and instrumentation,

and electrical systems.

nm

SAGD Oil/Water Separation/Treatment

A.  Inorder to allow for bitumen recovery expansion, an oil/water separator train allows
capacity for up 100,000 bpd of bitumen and 300,000 bpd of water to be separated,
even though the estimate is for 56,000 bpd.

B.  Each SAGD facility will require at least eight steps of oil/water separation and water
treatment, including AP separators, drum separators, pumps, settling tanks, clarifiers,
nut shell filters, weak-acid cation exchanger, and hot/warm line softeners. Costs for
advanced SAGD water treatment system using film evaporators, crystallizers, and
zero liquid discharge systems were not estimated.

C.  BOP was customized to this specific process, omitting items that do not apply. BOP
items included in the estimate are civil/structural buildings, control and
instrumentation, and electrical systems.

CONTINGENCY GUIDELINE IMPLEMENTATION:

Contingency Methodologies: Explanation of methodology used in determining overall
contingency. Identify any specific drivers or items of concern.

At a project risk review on December 9, 2009, the project team discussed risks to the
project. An 18% allowance for capital construction contingency has been included at an
island level based on the discussion and is included in the summary sheet. The contingency
level that was included in the island cost source documents and additional threats and
opportunities identified here were considered during this review. The contingency
identified was considered by the project team and included in Cost and Performance
Baseline for Fossil Energy Plants DOE/NETL-2007/1281 and similar reports. Typically
contingency allowance provided in these reports ranged from 15% to 20%. Since much of
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the data contained in this estimate has been derived from these reports, the project team
has also chosen a level of contingency consistent with them.

While the level of contingency provided for the HTGR capability is not identified as a line
item, the cost data provided to the NGNP Process Integration team was identified as
including an appropriate allocation for contingency. No additional contingency has been
added to this element.

A. Threats: Uncertain events that are potentially negative or reduce the probability
that the desired outcome will happen.

1. The singularly largest threat to this estimate surrounds the lump sum cost
included for the HTGR. While the overriding assumption is that the HTGR will
be NOAK, currently, a complete HTGR has not been commissioned.

2. The level of project definition/development that was available at the time the
estimate was prepared represents a substantial risk to the project.

3. These costs were determined through standard parametric estimating methods.
This process used publicly available published costs that were related to the
process required, costs were normalized using price indices, and the cost was
scaled to provide the required capacity. The cost-estimating relationships that
were used represent typical costs for BOP allowances. While every effort has
been made to correctly normalize and factor costs for use in this effort, a risk
exists that not all of these were captured correctly due to the varied information
available.

4. This project is heavily dependent on the availability of suitable materials and
skilled labor available in the active oil sands region of north west Alberta.
Competition for these commaodities in today’s environment due to global
expansion, uncertainty, and product shortages affects the basic concepts of the
supply and demand theories, thus increasing costs.

5. Impacts due to large quantities of materials, special alloy materials, fabrication
capability, and labor availability could all represent conditions that may increase
the total cost of the project.

B. Opportunities: Uncertain events that could improve the results or improve the
probability that the desired outcome will happen.

1. Additional research and work performed with both vendors and potential
owner/operators for a specific process may identify SAGD and HTGR
efficiencies and production means that have not been available for use in this
analysis.

2. Recent historical data may identify and include technological advancements and
efficiencies not included or reflected in the publicly available source data used
in this effort.
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VIII.

Note: Contingency does not increase the overall accuracy of the estimate; it does, however,
reduce the level of risk associated with the estimate. Contingency is intended to cover the
inadequacies in the complete project scope definition, estimating methods, and estimating
data. Contingency specifically excludes changes in project scope, unexpected work
stoppages (e.qg., strikes, disasters, and earthquakes) and excessive or unexpected inflation or
currency fluctuations.

OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

None.
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Detail Item Report - High Temperature Gas Reactor (HTGR)

Project Name:
Process:

Client:
Prepared By:

Nuclear Process Integration
Nuclear Steam Assisted Gravity Drainage

M. Patterson
B. Wallace, R. Honsinger, J. Martin

Estimate Number: MA36-R Estimate Type: Class 5
Sources Considered:
Report Normalized Cost Factored Cost |Total Current Cost
Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
MWt
INL Feasibility Study (INL 2009) 1 MWth 1 2009 [$ 1,708,333 | $ 1,708,333 | $ 1,708,333 600 | h 1 600 |MWth| $ 1,025,000,000 | $ 1,025,000,000
Source Selected:
Report Normalized Cost Factored Cost |Total Current Cost
Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
INL Feasibility Study (INL 2009) 1 [ Mwith 1 2009 [$ 1,708,333 | $ 1,708,333 | $ 1,708,333 600 [MWitH 1 600 [Mwth| $ 1,025,000,000 [ $ 1,025,000,000
Balance of Plant:
Description Markup Cost Per Train Total Cost
Geographic Location Factor 65.80% $ 674,450,000 | $ 674,450,000
Water Systems 0.00% $ -1$ -
Civil/Structural/Buildings 0.00% $ -1 $ -
Piping 0.00% $ -1$ -
Control and Instrumentation 0.00% $ -1$ -
Electrical Systems 0.00% $ -1$ -
Total Balance of Plant $ 674,450,000 | $ 674,450,000
Total Balance of Plant Plus the Selected Source $ 1,699,450,000]$ 1,699,450,000
Rationale for Selection:
Single source cost point. This cost has been provided by the subcontracted subject matter expert L. Demick to the INL NGNP Process Integration team. This cost represents a complete turnkey cost. The cost of an HTGR
reactor, as provided by L. Demick, is $2,000,000 per MWth required. This cost used has been reduced to $1,708,333 per MWth to exclude the cost of power cycles. A geographic location factor of 65.8% was added to account fi
the additional cost of performing the necessary work in northern Alberta. This location factor was developed by the Cost Estimating group, and is based on the RS Means 2010 City Cost Index for For McMurray, Alberta, Canada
total weighted average of 109.6. This total weighted average was adjusted by the following cumulative multipliers: +10% for the increased labor cost for industrial/nuclear construction, +25% for the increased cost in transporting
materials and equipment, +10% for the increased cost of special materials required for this project.

4/20/2010
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Detail Item Report - SAGD Well Pads and Well Pairs

Project Name: Nuclear Process Integration Client: M. Patterson
Process: Nuclear Steam Assisted Gravity Drainage Prepared By: B. Wallace, R. Honsinger, J. Martin
Estimate Number: MA36-R Estimate Type: Class 5

Sources Considered:

Report Normalized Cost Factored Cost |Total Current Cost
Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Ziff Energy 1,000 | bpd 1 2009 $9,450,000 | $ 9,450,000 | $ 9,450,000 56,000 | bpd 54 1,037 | bpd | $ 9,658,471 | $ 521,557,420
Source Selected:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
Ziff Energy 1,000 | bpd 1 2009 $9,450,000 | $ 9,450,000 | $ 9,450,000 56,000 | bpd 54 1,037 ] bpd | $ 9,658,471 | $ 521,557,420
Balance of Plant:
Description Markup Cost Per Train Total Cost
Water Systems 0.00% $ -1 $ -
Civil/Structural/Buildings 9.20% $ 888,579 | $ 47,983,283
Piping 0.00% $ -1 $ -
Control and Instrumentation 2.60% $ 251,120 | $ 13,560,493
Electrical Systems 8.00% $ 772,678 | $ 41,724,594
Total Balance of Plant $ 1,912,377 | $ 103,268,369
Total Balance of Plant Plus the Selected Source $ 11,570,848 | $ 624,825,790

Rationale for Selection:
The well pad and well pair cost is a single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

4/20/2010 Page 2 of 6
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Detail Item Report - SAGD Boiler

Project Name: Nuclear Process Integration Client: M. Patterson
Process: Nuclear Steam Assisted Gravity Drainage Prepared By: B. Wallace, R. Honsinger, J. Martin
Estimate Number: MA36-R Estimate Type: Class 5

Sources Considered:

Report Normalized Cost Factored Cost |Total Current Cost
Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Once Through Steam Generators btu btu
(OTSG) 45,000,000| btuh 1 2009 $11,000,000 | $ 11,000,000 | $ 11,000,000 [ 45,000,000 | h 1 45,000,000 | h | $ 11,000,000 | $ 11,000,000
Source Selected:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported [ Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
Once Through Steam Generators btu btu
(OTSG) 45,000,000| btuh 1 2009 $11,000,000 | $ 11,000,000 | $ 11,000,000 [ 45,000,000 | h 1 45,000,000 | h | $ 11,000,000 | $ 11,000,000
Balance of Plant:
Description Markup Cost Per Train Total Cost
Water Systems 0.00% $ -1$ -
Civil/Structural/Buildings 9.20% $ 1,012,000 | $ 1,012,000
Piping 0.00% $ -1$ -
Control and Instrumentation 2.60% $ 286,000 | $ 286,000
Electrical Systems 8.00% $ 880,000 | $ 880,000
Total Balance of Plant $ 2,178,000 | $ 2,178,000
Total Balance of Plant Plus the Selected Source $ 13,178,000 | $ 13,178,000

Rationale for Selection:
The boiler cost is used as a single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

Note: One conventional methane boiler is included in the Nuclear SAGD case to provide partial system capacity in the case of HTGR outages. This is based on input from the project team technical specialist.
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Project Name:
Process:

Nuclear Process Integration

Detail Item Report - Oil/Water Separation/Treatment

Nuclear Steam Assisted Gravity Drainage

Client:
Prepared By:

M. Patterson
B. Wallace, R. Honsinger, J. Martin
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Estimate Number: MA36-R Estimate Type: Class 5
Sources Considered:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Veolia - Oil Water Separators 50000 bpd 1 2009 $10,000,000 | $ 10,000,000 | $ 10,000,000 400,000 | bpd 8 50,000| bpd | $ 10,000,000 | $ 80,000,000
Source Selected:

Report Normalized Cost Factored Cost |Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains
Qil Water Separators 50000 | bpd 1 2009 $10,000,000 | $ 10,000,000 | $ 10,000,000 400,000 | bpd 8 50,000] bpd | $ 10,000,000 | $ 80,000,000
Balance of Plant:
Description Markup Cost Per Train Total Cost
Water Systems 0.00% $ -1 $ -
Civil/Structural/Buildings 9.20% $ 920,000 | $ 7,360,000
Piping 0.00% $ -1 $ -
Control and Instrumentation 2.60% $ 260,000 | $ 2,080,000
Electrical Systems 8.00% $ 800,000 | $ 6,400,000
Total Balance of Plant $ 1,980,000 | $ 15,840,000
Total Balance of Plant Plus the Selected Source $ 11,980,000 | $ 95,840,000

Rationale for Selection:

The oil/water separation and treatment cost is used as a single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

4/20/2010
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Detail Item Report - Steam Transmission Piping

Project Name:
Process:

Client:
Prepared By:

Nuclear Process Integration
Nuclear Steam Assisted Gravity Drainage

M. Patterson
B. Wallace, R. Honsinger, J. Martin

Estimate Number: MA36-R Estimate Type: Class 5
Sources Considered:
TOtar CUTTEnt Cost
Report Normalized Cost Factored Cost for Required
Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from Trains Based on
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost 12-km

Steam Transmission Piping
United Engineers 1982 - Table 6-1,
Case 2 - Based on 2-miles 1,000 MWt 1 1980 | $ 7,400,000 | $ 7,400,000 | $ 14,505,360 540 | MWt 1 540 [ MWt | $ 10,022,239 | $ 37,366,142
United Engineers 1982 - Table 6-2,
Case 2 Based on 2-miles 1,000 MWt 1 1995 | $ 17,400,000 | $ 17,400,000 | $ 23,376,542 540 | MWt 1 540 | MWt | $ 16,151,636 | $ 60,218,511
United Engineers 1982 - Table 6-1,
Case 1 Based on 5-miles 1,000 MWt 1 1980 | $ 23,400,000 | $ 23,400,000 | $ 45,868,300 540 | MWt 1 540 [ MWt | $ 31,691,946 | $ 47,263,120
United Engineers 1982 - Table 6-2,
Case 1 Based on 5-miles 1,000 MWt 1 1995 | $ 54,600,000 | $ 54,600,000 | $ 73,353,975 540 | MWt 1 540 [ MWt | $ 50,682,720 | $ 75,584,614
PCAT _Oil Sands Study - Based on 1 1 km 1 2008 [$ 3,800,000 | $ 3,800,000 | $ 3,569,908 12 | km 12 1| km | $ 3,569,908 | $ 42,838,899
Heat Exchanger 1 EA 1 2009 [ $ 1,000,000 | $ 1,000,000 | $ 1,000,000 6| EA 6 1| EA s 1,000,000 | $ 6,000,000
Source Selected:

Report Normalized Cost Factored Cost | Total Current Cost

Reported Reported | Cost Reporting Year | Per Train using Capacity Trains Capacity per per Train from for Required
Source Capacity Trains Year Reported Cost | Cost Per Train CEPCI Index Required Reqd. Train Normalized Cost Trains

Steam Transmission Pipe - average
cost $ 45,051,010
Heat Exchanger 1 EA 1 2009 [$ 1,000,000 | $ 1,000,000 | $ 1,000,000 1| EA 6 1| EA |S$ 1,000,000 | $ 6,000,000
Total $ 51,051,010
4/20/2010 Page 5 of 6



Project Name:
Process:

Nuclear Process Integration
Nuclear Steam Assisted Gravity Drainage

Detail Item Report - Steam Transmission Piping

Client:
Prepared By:

M. Patterson
B. Wallace, R. Honsinger, J. Martin
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Estimate Number: MA36-R Estimate Type: Class 5
Balance of Plant:
Description Markup Cost Per Train Total Cost

Water Systems 0.00% $ -

Civil/Structural/Buildings 0.00% $ -

Piping 0.00% $ -

Control and Instrumentation 2.60% $ 1,327,326

Electrical Systems 0.00% $ -
Total Balance of Plant $ 1,327,326
Total Balance of Plant Plus the Selected Source $ 52,378,336

Rationale for Selection:

The Table 6-2 1995 cost data was not used, because the numbers were future projections from the Table 6-1 1980 cost data. The 2-mile cost data from Table 6-1 was not used because required distances are more accurately
represented by the 5-mile cost data from Table 6-1. The 5-mile 1980 cost data from Table 6-1 and the PCAT Oil Sands study were selected as the most representative cost points and averaged. The heat exchanger is used as a
single source cost data point provided by the project team technical specialist. Balance of plant was customized to this specific process, omitting items that do not apply.

Note: All ‘Total Current Cost for Required Trains' steam transmission piping costs represent 12-km distances. The PCAT Oil Sands Study presented per kilometer costs for steam transmission piping; and was linearly adjusted to

the required 12-km distance.

4/20/2010

Page 6 of 6





