Beltrano, Linda EMNG:EX

From: Klimko, Olga EMNG:EX

Sent: Wednesday, March 20, 2013 12:57 PM

To: Beltrano, Linda EMNG:EX; 'gpickering@navigant.com’
Ce: Zahynacz, Matt EMNG:EX

Subject: DOR article on Kitimat Refinery and Navigant report

In today’s Daily Oil Bulletin:
Review Finds Kitimat Refinery Has Economic Merit
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Olga Klimko Direclor I Geoscience and Strategic Initiafives Branch

Ministry of Energy, Mines and Natural Gas

Mailing Address; PO Box 9323 Stn Prov Govt  VBIW N3
Location: 5th Floos, 1870 Blanshard, Victoria, BC

Tel: (250) 953-3765 | Fax: {260} 853-3770

Please consider the environmend before printing

this e-mall
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Beltrano, Linda ENING:EX

From: Gordon Pickering [gpickering@navigant.com]
Sent: Tuesday, March 19, 2013 2:50 PM

To: Belirano, Linda EMNG:EX

Subject: RE: Report released

tinda, thanks. Please do send to Tim and let us know how you see things being handled. t am also seeing very positive
press — so farl

i am sorry, but | mistyped the name of the University. | left out a section. It is the University of Alberta School of
Business who has contacted Ed.

Gordon

Gordon Pickering | Director | Energy | Navigant

3100 Zinfandel Drive | Suite 600 | Rancho Cordova, CA 85870
916.631.3249 Office | 916.201.7475 Mobile | 916.852,1073 Fax
www. navigant.com

Visit our website for Expert Perspectives and Navigant Events

DISPUTES & [NVESTIGATIONS » ECONOMICS + FINANCIAL ADVISORY « MANAGEMENT CONSULTING

From: Beltrano, Linda EMNG:EX [mailto:Linda.Beltrano@gov.bc.ca]
Sent: Tuesday, March 19, 2013 2:44 PM

To: Gordon Plckering

Subject: RE: Report released

Thanks Gordon. |am going to send your email to Tim just incase they suggest all communication come
through our commmunication offices. It is getting very good press.

Linda

From: Gordon Pickering [mailto:gpickering@navigant.com] -
Sent: Tuesday, March 19, 2013 2:42 PM

To: Beltrano, Linda EMNG:EX
Subject: RE: Report released

Hi Ltinda,

Ed has received an email from the University School of Business (CABREE) regarding some details in the report, Details
having to do with the refinery he worked on in China — information that is confidential,

We have discussed, and for the time being we have decided not to respond at least until we are a day or two down the
road to see if there might be more responses,

| have also received & request from an industry media source in Calgary (DOB) who { keep in frequent contact with
{other vice versa). He requested and | forwarded a copy of the report.

t thought you would be interested.
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Gerdon

Gordon Pickering | Director | Energy | Navigant
3100 Zinfande! Drive | Suite 800 | Rancho Gordova, CA 95670
916,631.3249 Office | 916.201.7475 Mobile | 916.852,1073 Fax

www. navigant.com

Visit our website for Expert Perspectives and Navigant Events

DISPUTES & INVESTIGATIONS » ECONOMICS » FINANCIAL ADVISORY « MANAGEMENT CONSULTING

From: Beltrano, Linda EMNG:EX [mailto:Linda.Beltrano@gov.bc.ca])
Sent: Tuesday, March 19, 2013 8:58 AM

To: Gordon Pickering

Subject: Report released

Gordon the report has been released and there is an article in the Vancouver sun and the Tyee which is the ENGO article . I've tried
to copy fyi.

Press coverage is good.
Linda

Kitimat Refinery Project Demands Transparency
The Tyee
Tuesday, March 19, 2013

By Peter Ewart
Copyright
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Vancouver Sun GA
Tuesday, March 19, 2013
Page A0l

y Brian Morton
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bmorton@vancouversun.com

Linda Beltrano
Executive Director

Geosclence and Strategic Inltlathves Branch
Oil & Gas Divislan

Ministry of Energy and Mines

PO Box 9323 St Prov Govt

Victaria, BC VBW 8N3

p: 250-356-1183 f; 250-953-3770
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This communication is from Navigant Censulting Inc, E-mail text er attachments may contain infarmation which is
confidential and may also be privileged. This communication is for the exclusive use of the intended recipient(s). If you

have received this communication in error, please return it with the title "received in error" to NCISecurity@navigant.com.

and then detete the email and deslroy any copies of it. in addition, this communication is subject to, and incorporates by
reference, additional disclaimers found in Navigant Consulting's "Email Disclaimer” section at www. Navigant.com.

Navigant Consulting, [nc.
Company Registration Number: UK Ltd. 3641718

Registered in Delaware, USA
Registered Office Address; 30 South Wacker Drive, Suite 3400, Chicago, lllinois 60606

This communication is from Navigant Consulting Inc. E-mai! text or attachments may contain information
which is confidential and may also be privileged. This communication is for the exclusive use of the intended
recipient(s). If you have received this communication in error, please return it with the title "received in error”
to NCISecurity@navigant.com, and then delete the email and desfroy any copies of it. In addition, this
communication is subject to, and incorporates by reference, additional disclaimers found in Navigant
Consulting's "Email Disclaimer" scction at www,Navigant.com.

Navigant Consulting, Inc.

Company Registration Number: UK Ltd. 3641719

Registered in Delaware, USA

Registered Office Address: 30 South Wacker Drive, Suite 3400, Chicago, Tilinois 60606
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Belfrano, Linda EMNG:EX

From: McEwan, Tim JTST:EX

Sent: Thursday, March 14, 2013 4,32 PM

To: Byng, Dave A JTST:EX; Sweenegy, Neill PREM:EX; Carr, Steve EMNG.EX; Main, Grant
TRAN:EX

Cc: Beltrano, Linda EMNG:EX

Subject: Navigant Repert - BC Kitimat Refinery

Attachments: Navigant Kitimat refinery final 031413.pdf

Importance: High

Colleagues:

Attached is the final Navigant Report on the Kitimat Clean project,

{Dave, please forward to DD and JD as per our conversation this morning).

Regards, T.

Tim McEwan
Associate Deputy Minister

Major Investments Office

Ministry of Jobs, Tourism and Skills Training

and Minister Responsible for Labour

Tel; 604.660.3759 (Vancouver); 250.356.7509 (Victoria}

S BCJOBS PLAN
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NAVIGANT

NOTICE

This report (the “report”) was prepared for the Government of British Columbia, Ministry of Jobs, Tourism
and Skills Training, Major investments Office (“Client”), on terms specifically limiting the liability of
Navigant Consulting, Inc. (“Navigant”). The report was prepared solely for the purposes set forth in the
report and may not be used for any other purpose, No part of the report may be circulated, quoted or
reproduced for distribution outside of the Client without prior written approval from Navigant. Use of this
report should not, and does not, absolve any third parties from using due diligence in verifying the
report’s contents.

Navigant's conclusions are the results of the exercise of Navigant's reasonable professional judgment,
based in part upon materials provided by the Client and others, and these materials have not been
independently verified for accuracy or validity, Therefore, Navigant does not make any representations or
warranties of any kind with respect to the accuracy or completeness of the information contained in this
report or in any of the other documents, errors or omissions, or any conclusions reached by Navigant as a

result of this report.

Any use which the reader makes of this report, or any reliance on it, is the responsibility of the reader.
Navigant accepts no duty of care or liability of any kind whatsoever i¢ the reader, and all parties waive
and release Navigant for all claims, liabilities and damages, if any, suffered as a result of decisions made,
or not made, or actions taken, or not taken, based on this report,

i ;

Government of Brilish Columbia ‘
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DEFINITIONS

CCR continuous catalytic reformet

CDhU crude distillation unit

DWT dead weight tonines

BlA US Energy Informationn Administration
BCC fluidised catalytic cracker

GDP gross domestic product

HC hydrocracker

HDS hydrodesulphurisation

HN heavy naphtha

HT hydro-treated or hydro-treater

HVGO heavy vactum gas ofl

IEA International Energy Agency

ISBL inside battery limits

KC Kitimat Clean Fuels

LCO light cycle oil {from catalytic cracking units)
LN light naphtha

LNG liquefied natural gas (mainly methane)
LPG liqueficd petroleum gas (mainly propane and / or butanc)
LVGO light vacuum gas oil

mbd miltion barrels per day

MN medium naphtha

MTBE methyl tertiary butyl ether

NGIL natural gas liquids

OH overheads (i.e. gases or light ends)
OSBL outside battery limits

PsSU Indian Public Sector Undertaking (i.e. a state-owned company)
tbd thousand barrels per day

vDuU vacuum distillation unit

VGO vacuur gas oil

VLCC very large crude carriex

vTB vacuum tower bottoms

Governmant of British Columbia
Kilimal Refinary Review and Asian Supply - Demand Analysis

EGM-2013-00084
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NAVIGANT

To assist the Province of British Columbia with its appraisal of a proposed greenfield refinery on the west
coast of Canada at Kitimat, Navigant Consuiting, Inc, (Navigant) was retained to consider the following
aspects of the project:

« Prepare a technical review, including an estimate the likely economic performance of the
refinery; and

¢ Compile an assessment of the Asian fuel supply / demand balance and whether the output from
Kitimat could be sold profitably to customers In four Asian countries {namely China, India,

South Korea and Japan).

Navigant’s view, based on the information available at the present time, is that building a refinery on the
coast of British Columbia has economic merit and should be considered seriously by the Government of
the Province. Such a refinery would provide incremental long term economic benefits to the region,
compared to export of unfinished feedstock. In addition and equally importantly, if configured carefuily
and managed properly, the refinery would create sustainable margins that otherwise would be lost to
Asian purchasers of Canada’s oil sands production,

Purthermore, it is our recommendation that the Province approve a design for Kitimat that would make
it capable of manufacturing fuel products for a2 myriad of countries around the Pacific Rim. This would
preclude being tied into only a few destination markets (or perhaps just one),

It is Navigant's opinion that the refinery configuration recommended by Kitimat Clean Fuels (KC) is
techmically sound. They have suggested using a combination of hydrocracking and delayed coking to
process oil sands from Alberta into various clean fuels. This particular configuration is well-proven and
widely employed in many locations around the world,

KC has estimated the cost of a new refinery at Kitimat to be about $13 billion. Although we were
provided with very little detail supporting this estimate, Navigant was able to compare to another
proposal of similar size and configuration (atbeit from 2006). We concluded that KC’s cost projection
might be on the high side. It is also fair {0 say, however, that the 2006 case study js not fully
representative of current costs, despite being similar in size and configuration to Kidmat, because:

« Expenditures for capital equipment and labowr have risen since 2006;

s The remoteness of the Kitimat site will, without doubt, increase construction costs considerably,
Navigant has not examined the magnitude of such an increase;

» The 2006 US refinery did not need a new plant for power generation, but one will be required at
Kitimat; and

e The US example was not designed to process oil sands. Thus if is a somewhat imperfect
comparator to Kitimat,

If these factors ate taken into consideration, Navigant would expect the total installed cost of Kitimat
{including the power plant) to exceed $7 billlon. It is not possible at this stage to provide a more precise
estirnate. We would therefore recommend that a more detailed projection of capex for Kitimat be carried
out. : )

We also analysed the fuel product supply and demand balance for each of the four target countries from

1990 10 2010, as well as for the entire Asia / Oceania region. Despite strong economic growth in some
i

Goverament of British Columbia
Kitima1 Refinery Review and Asian Supply — Demand Analysis : EGM-2013-00084
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Asian countries, the aggregate demand for product imports has been surprisingly stable at roughly two
million barrels per day for about the last 15 years. Thus the output from Kitimat (0.5 mitlion barrels per
day) could be accommodated by markets in Asia / Oceania without major disruption to local spot
markets.

We reviewed the history of the refining sector in the same four countries and compared the size and
complexity of each of their industries to major developed economies {j.e. the US, Western Europe and
Canada). Despite major and ongoing investments, the Asian refining indusiry lags the latter group, both
in terms of technical upgrading capability, as well as absclute size (versus the US and Western Europe).
Thus a sophisticated expaort refinery on the Pacific Rim could help fill the region’s ongoing import needs.

2
Goverament cof British Columbia
Kitimal Refinery Review and Asian Supply - Demand Analysis EGM-2013-00084
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NAVIGANT

2.1 Key Conclusions

Navigant's view, based on the information available at the present time, is that building a refinery on the
coast of British Columbia has economic merit and should be considered seriously by the Government of
the Province. Such a refinery would provide increimental long term economic benefits to the region,
compuared to export of unfinished feedstock. In addition and equally importantly, if configured carefully
and managed properly, the refinery would generate sustainable margins that otherwise would be lost to
Asian purchasers of Canada’s ol sands production. -

Furthermeore, it is our recommendation that the Province select a design for Kitimat that would make it
capable of manufacturing fuel products for a myriad of countries around the Pacific Rim. This would
preclude being tied into only a few destination markets {or perhaps just one).

22  Background

The increase in output of “unconventional” oil and gas in Canada, combined with the remarkable impact
of shale gas and shale oil in the United States, has fundamentally shifted the energy balance. The Fedceral
Government and their Provincial counferparts are examining options to maximise value creation for
Canada, due to the magnitude of changes in the North American energy mix and supply patterns.

British Columbia has requested further analysis of two options:

1. Exports of bitumen in large cargoes (up te VLCC} to refiners in Asia; or
2. Processing in a greendield refinery at Kitimat in British Columbia, from which smal Ier cargoes of
fuel products would be exported to customers in Asia or elsewhere on the American continents,

To assist the Province of BC with its assessment, Navigant was retained to consider certain aspects that
are critical to the Kitimat project (i.e. option 2 above):

One of the key objectives of the study was to estimate the economic performance of the refining option,
in light of contraction of the industry in the US, Another essential element is to examine is the petential to
sell the output from Kitimat in Asian countries.

This study was based on a review of documents and kiterature in the public domain, certain information
and sources of information available i0 Navigant and the knowledge and experience of the author.

Government of British Celumbia

Kiiimat Refinery Review and Asian Supply - Demand Analysis
EGM-2013-00084
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3.1  Refinery Technology and Terminology

3.11 Introduction

To appreciate the commercial and technical issues relevant to the Kitirnat project, it {s important that
readers develop a high level understanding of the key steps in refining, as well as the applicable
terminology. In so doing, they will be better placed to censider Kitimat in the context of the global oil
market in which it may eventually compete. This section therefore explains seme of the technology
employed to canvert hydrocarbon feedstock, such crude oil or bitumen, into saleable products that can
be used as fuel, lubricants or to manufacture chemicals,

Feedstock is a mixture of hydrocarbon molecules of various weights, sizes and shapes. To be converted
into saleable products, they need to be separated into lighter fractions (through distillation), reshapeq to
more useful structures (reforming, mainly for gasoline) or broken into smaller molecules {cracking).
Refiners use combinations of these processes to achieve the desire results.

The main steps are presented in Figure 1 below. They are explained in the text thereafter.

Figure T: Key Processes in a ‘Conversion’ Refinery
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3.1.2 Key Refining Processes
3.1.2,1 Atmospheric and Vacumm Distillation

In a crude distillation unit (CDU}, crude oil is heated in a furnace and then fed into a vertical distillation
column that contains horizontal trays. The trays are used separate the volatile hydrocarbons inta a range

4
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of fractions, due variations in boiling points. For example, lighter molecules, such as gases (e.g. prepane,
butane, efe.} are taken out at the upper levels of a CDU. Heavier fractions migrate to the bottom. The
densest residual material is extracted from the bottom of the atmosphetic distillation unit (termed “heavy
residue”). By heating and then distilling the residue in a column under reduced pressure {i.e. a vacuum
distillation unit or VDU), it is quite straightforward to separate higher boiling range materials in the
upper levels of the vacuum column. Side streams from the VDU include vacuum gasoil (VGO), which is
the main feedstock for catalytic cracking units

Due to impurities, the products from atmospheric or vacuum distiliation are rarely suitable for end use,

31.2.2 Cracking

Cracking units mix vacuum gas oil and highly specialised catalysts, under high pressure and heat, to
break down the VGO into lighter, more valuable products. Generally speaking, there are two types of
catalytic crackers:

o Fluidised catalytic cracking (FCC): catalysts are mixed to convert VGO into componenis
suitable for gasoline and other products; and

¢ Hydrocracking (HC or hydrocracker): large quantities of hydrogen, again at very high
temperatures and pressures, react over a catalyst with VGO to produce middle distillates, mainly
diesel and jet fuel.

3.1.2.3 Catalytic Reforming

Reforming is a key process in gasoline production. Heavy naphtha from the distillation unit is treated
with a catalyst at high temperatures. The molecules are reshaped (“reformed”) which enhances the
amount of energy that can be released when they are burned in gasoline engines. Not surprisingly, the
main product of catalytic reforming is termed “reformate.” It s a high octane blending component.

3.1.2.4 Hydrotreating or Hydrodesulphurisation

Fuel specifications around the world are requiring refiners to steadily reduce the amount of sulphur in
fuels. Thus suiphur removal is one of the most essential steps in modern refineries. It also relies on the
availabllity of large quantities of hydrogen.

More specifically, desulphurisation is achieved by reacting products and catalysts, in the presence of
hydrogen, at elevated temperatures and pressures. This is referred te as “hydrodesulphurisation” and is
carried out in an HDS unit.

3.1.3 Types of Refinery Configurations

I is worth noting that all ol refineries are unique, in the sense that each one was designed and built to
meet the specific environment in which it operates. Thus not only are no two alike, but more importantly
the levels of complexity and sophistication vary widely. Nevertheless, over time the industry has
developed terminology to describe common combinations of process units (Table 1),

The simplest plants only possess atmospheric distillation units and are classified as “topping” refinerics,
if combined with a catalytic reformer and hydrodesulphurisation unit, they would then be described as
“hydroskimming.”

’ 5
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Other important refinery configurations are:

+ Conversion / Complex: Include the same constituents as a hydroskimming plant, combined
with catalytic cracking;

¢ Deep Conversion / Highly Complex: Refineries that completely convert heavy residues to
lighter products. Thus little or no fuel oil is produced. Many refineries in North America are
deep conversion because they use coking units to convert heavy residue into other products;

» Lubes: Some refineries are specifically designed to process heavy residues into lubricants,
Others manufacture waxes and solvents;

s Bitumen: Similar to a lube refinery, but instead focused on output of asphalt and related
products;

s Pefrochemical integration: Utilises streams from oil refineries {especially light naphtha and
certain gases) as feedstock for petrochemical production;

« Toll processors: Processes crude oil for third parties. In return for an agreed fee, provides the
owners of the crude with a set product yield; and

+ Export Refineries: Designed to export fuel products to multiple countries and { or regions. Such
plants are configured to be able to meet a wide range of fuel specifications,

Table 1: Typical Refinery Configurations

Complex Conversion CDU, HDS, Reforming,
. VDU, FCC, HC,
Isomerisation,
Alkylation, MTBE,
... Visbreaking,

gasification:

314 Other Essential Terminology

The list below provides definitions of other parameters that are important in understanding the refining
industry:
+ Refining Capacity: The maximum quanfity of crude oil that a refinery can process. Usually
expressed either as barrels per day or miliion tonnes per year.
+ Refining Throughput: The actual guantity of crude oil precessed, again measured in barrels per
day or mitlion tonnes per year.
o Utilisation: The extent to which capacity is being utilised, assessed as a percentage of
throughput capacity.

s Shutdown: Refers to a planned closure for maintenance work, normally called a “twrnaround.”

6
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e Refining Margin: A measure of profitability, expressed as dollars per barrel or per metric ionne
of crude,

¢ Gross Margin: The sum of the value of all products produced from a barrel of oil less the
delivered cost of that barrel of oil to the refinery.

s Variable Margin: Gross Margin, less variable operating costs (usually chemicals, additives and
utilities).

» Cash Margin: Variable Margin, less fixed costs {typically maintenance and labour).

{Note that it is standard industry practice to exclude depreciation and tax when assessing margins).

315 Refinery Economics

It should be apparent from the preceding paragraphs that refineries process a wide variety of feedstock
using a complex combination of units, Thus tnlike most manufacturing operations, it is virtually
impossible to know the cost to produce a unit of output from a refinery. This does not pose a problem for
the industry, howevet, because maximising profitability {i.e. margins) is of paramount importance. It is
fair to say that refining margins generally depend on combinations of pricing, location and complexity.
Locational differences are determined by the cost to deliver product from alternative sources of supply.

Over time, there has been a consistent trend to add ever more complex upgrading units, since they are
better placed to deliver sustained profitability over the longer term.

Itis worth noting that in unregulated markets there is generally a lag between increased crude oif prices
and higher refined produect prices. In general therefore, during periods of increasing crude prices, low
refining margins are to be expected. The opposite trend occurs when oil prices decline; margins normally
rise.

Crude prices have been stable in recent months. In general, refinery margins have improved since the
2009 /10 recession, due to gradual economic recovery in developed countries, especially the Urited
States. Profitability has also improved in Western Ewrope, partiaily due to reductions in capacity since
numerous plants have been closed since 2008.

Development of an expert refinery on the Pacific coast of British Columbia would not only create
employment and economic benefits for the Province, but would also increase the overall vatue of
Canada’s natural resources, versus expotts of crude oil and / or bitumen, It is for similar reasons that
some oil exporting countries, such as Saudi Arabia, have developed fuel product export refineries,

Another important trend is that variable and fixed costs are relatively small, compared to product
revenues and feedstock costs. Therefore refiners need to ensure that:

*  Gross Margins are maximised by selection of an optimal feedstock slate that maximises output of
more valuable lighter products, typically to te delivered to neighbouring markets; and
» Minimises fixed and variable costs.

Not suprisingly refiners need to acquire and process crudes that generate the best margins, These may
not always be the cheapest or those which are readily available in the refiners’ local region. To make the
_selection, traders and refiners utilise highly complex linear programme simudations of refinery operations

that help identify relative values of alternative crude slates.
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Other actions that are important to maximising margins are;

s Identify unit-by-unit operating sfrategies to achieve optimum gross margin. Typically this entails
maximising throughput on the main conversion units;

Optimise product blending, which again requires a linear programme;

# Maintain continuous pperations. Unplanned shutdowns are to be avoided. Best practice is to
maintain steady and optimal operations between major turnarounds (usually five years or more);
Schedude turnarounds carefully to minimise the frequency and duration; and
Manage inventories carefully within clearly specified and acceptable limits,

3.2 Refinery Utilisation and Profitability

It is well known that refinery profitability in recent years has been low. This occurred for a multitude of
reasons, most notably the impact of the global recession on demand for oil-based fuels. Coupled with a
shift away from gasoline in developed countries, especially the United States, the result has been closure
and / or bankruptcy for many refineries, A good example was Buropean Petroplus, which went into
receivership in early 2012,

Nevertheless, financial losses in recent years do not mean that refining is a permanently unattractive
industry. As can be seen in Figure 2, average utilisation in the economic downturn of 2001 / 2002 was
very similar to 2009 - 2011, but margins during the latter years have been far worse, This suggests that
the differences are due to a complex mixture of factors, among them changes in demand patterns in
developed countries (in particular declining gasoline demand and increasing fuel efficiency of motor
vehicles, as well as climate change policies to encourage lower consumption).

Thus when poor margins are ascribed, simplistically, to “surplus refinery capacity”, it ignores many
other factors related to supply and demand imbalances across the barrel and fluctuations in global oil

prices.
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Figure 2: Regional Refining Net Margins and Average Utilisation
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Figure 2 also makes it apparent that refineries with coking capability fared much better during the
downturn. This is because deep conversion plants eliminate heavy fuel oil and maximise production of

transport fuels,

As a further example, most complex refineries are configured such that the cracking units reach fuil
capacity before their crude distillation units are fully utilised. Hence, there is generally some spare
atmospheric distillation capacity in most North American and West European refineries. Whenever
regional topping or hydroskimming margins rise above breakeven on a variable cost basis, complex
refineries will increase throughput on their distillation units. As production rises, oversupply will
suppress profitability and in turn, refiners will reduce runs and / or shut down distillation units,

Deep conversion refineries, such as proposed for Kitimat, will on average always have the highest
profitability.

9

Government of British Columbia

Kifimat Refinery Review and Asian Supply - Demand Anglysis EGM-2013-00084
Page 23

23 of 5
i




NAVIGANT

3.3  The Global Refining Industry

Figure 3: Global Refinery Capacity and Configuration
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Figure 3 above shows the capacity of different types of process units in each of the major regions of the
world. Although Asia is now the largest, with more plants and the highest distillation capacity, it lags
North America inupgrading {i.e, vacuum distillation, catalytic / hydrocracking and coking). The effect of
the higher complexity is apparent in Figure 2, where net margins at US coking refineries were

conwsistently highest.

3.4 Conclusions

Refineries are highly complex manufacturing operations. Their financial results arise from an inter play
of a multitude of factors. 3t is for this reason that despite the overall downturn in global margins in recent
years, the industry continued to do well in certain conditions, such as inland refiners with captive local
markets, or large export plants capable of sefling into a variety of end user markets.

10
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4.1  Introduction

Kitirnat Clean Limited has suggested an intriguing solution to increase the economic value of oil sands
production in Alberia, while at the same time creating benefits for British Columbia, The Company’s
recommendation is to construct a 550,000 barrel / day greenfield, deep conversion refinery on the 3,000-
hectare Dubose site, which is Crown land and located roughty midway between Kitimat and Terrace,

This Section will provide a very high level {echnical review of the proposed refinery, It is based on a
limited amount of technical information, combined with insight and observations from other consulting

assignments,

Feedstock for the Kitimat facility, if it were to be constructed, would consist of natural gas (for power
generation and hydrogen production) and diluted bitumen, Finished products would include:

Preduct Volume {barrels / day)
* Propane details not available
s Gasoline 100,000
* Jet fuel [ kerosene 50,000
s Diesel 240,000
» Petroleum coke details not available
s Suiphur details not available

The lack of fuel oil output confirms that the proposed process scheme is indeed deep conversion.

4.2  Process Flow Scheme

The key units at Kitimat are arranged in a format that has been applied successfully in numerous new
refinery projects in recent years. The proposed process flow is commenly used and consists of crude and
vacuum distillation, foltowed by a hydrocracker (fer jet and diesel production), together with continuous
catalytic reforming and isomerisation (for the manufacture of gasoline). A delayed coker would also be
constructed to eliminate output of heavy fuel oil. A generic process flow diagram for this type of plant is
presented in Figure 4,

It is worth noting that Kitimat resembles quite closely a greenfield refinery in Liaoning Province, China
that was commissioned a few years ago. The author carried out extensive due diligence on this plant for a
potential joint venture partner between 2008 and 2011. It started operations on schedule, Our due
diligence concluded that the plant was very profitable (up to the first quarier of 2011, when negotiations
ended).

Figure 4.1 of the Kitimat refinery Project Description (September 14, 2012) shows two processing trains,
This is actually something of a misnomer, since in fact what was described is typical for a hydrocracking /
coking refinery. Atmospheric distillation would produce gases {i.e. “light ends”), gasoline, jet fuel and
gas oil (mainly diesel), while vacuum distillation generates VGO for the hydrocracker. The vacuum
residue would then be fed to the delayed coker (Figure 4).

11
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» Processing Train #1: Light ends processing, hydro-desulphurisation, isomerisation and

catalytic reforming,.
¢ Processing Train £2: Vacuum distillatien, hydrocracking, coking.

Figutre 4: Generic Process Flow Diagram of Hydrocracking / Coking Refinery
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4,3 Mass Balance

Navigant understands that Kitimat Clean has not finalised its configuration and has not completed its
filing at the British Columbia Environmental Assessment Office. Thus the information available to
Navigant is limited. That being the case, it is hardly surprising that a detailed mass balance for the plant
is not available. Nevertheless, we have been able to compare the estimated cutput from Kitimat shown
above, to results prepared for other greentield refinery projects.

Our analysis is presented in Table 2. The expected Kitimat yield, as shown in the September 14, 2012
Project Deseription, was converted to a volume pereentage basis, It shows that the output from a generic
model of a hydrocracking / coking deep conversion refinery, which was prepared for another assighment
(running to maximise diesel production), is reasonably similar, given the uncertainties in the data, to the
published estimate for Kitimat (red text). We therefore conclude that the output of Kitimat is likely to
resemble what has been suggested, albeit at this early stage in development.

In addition, the developer’s approach fo reduce emissions of sulphur dioxide, nitrous oxides and other
particulates is consistent with normal practice. The selection of hydrocracking as the main upgrading
unit will also contribute to lower emissions of all such materials.

12
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Table 2: Mass Balance Comparison

Barrels { tonne

" Total: 390,000 100.0%

44  Offsites and Logistics

Figure 5.1 of the Kitimat Project Description sets out a “conceptual facility layout” for the main
components at the refinery. It resembles the arrangement that we have seen at other hydrocracking /
coking refineries. Items of particular note are:

e The tankage for feedstock is separated from product storage. This is good operating practice,
since fire risk is always somewhat higher with finished fuel products.

» (Coke handling and rail loading are adjacent to Processing Train 2, which includes the delayed
coking unit. Again this is best practice, since it minimises the distance that cake must be
transported before loading and thus reduces the likelihood of particulate pollution.

¢ The Administration and Maintenance centre is physically separated from the main process units.
We would assume that the main confrol room would be positioned with Administration. Such an
arrangement is normal to ensure the control room is protected, should explostons or fires occur
in the main process units,

Most refincries and petrochemical plants use their own feedstock to generate some of the electric power,
stream and water required for safe and successful operations. Navigant understand that Kitimat intends
{o construct a gas-fired cogeneration plant to produce utilities,

It is our understanding that if the refinery is not constructed, Enbridge has suggested that a marine
terminal be constructed on the Douglas Channel. Presumably this will entail large crude oil tankers to
handle the bitumen. These are expected to range from Aframax 80,000 ~ 120,000 dead weight tonnes

(DWT]), to VLCC >200,0600 DWT.

One advantage to a refinery, versus exports of bitumen, is that vessels used to export products would, on
average, be considerably smaller. We would envisage that the largest would be Long Range II (70,000 to
2
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100,000+ tonnes) product tankers, Given the smaller parcel sizes with products, however, the number of
vessel movements would by necessity have to increase,

4.5  Estimated Capital Cost

In 2006 the author developed an estimate of the total installed cost of a greenfield refinery in the western
US. Similar in size and configuration to Kitimat (i.e. 500,000 barrels per day with hydrocracking and
delayed coking), capex (ISBL and OSBL) for the US plant was prafected to be $4.2 billion.

This is significantly less than $13,0 billion estimate for the BC refinery, as compiled by Kitimat Clean
Fuels in 2011, as shown below (Table 3).
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Location fyter 51208 15% Lo Bon sdmtm eat Inchuded n CI8L clpax
$iL751
Cramer's tosts $1.914 Abcuk 25% ol S50 ¢ 038 capex U$ tefinnsy Incuded 10% ownars cost
18,065
Important polints to note are as follows:
¢ Asdiscussed in Section 4.2, KC's Process Scheme 1 and Process Scheme 2 are actually different
elements within a single hydrocracking / delayed coking refinery. KC’s capital cost projection,

was incorrectly developed by simply replicating the capex for a single 290,000 barrel HC/ coking
refinery. If the duplicate refinery were eliminated, KC’s ISBL + OSBL capex estimate would then
be $3.8 billion for much smaller refinery than for the US southwest refinery,

» Another reason for the discrepancy was cost inflation between 2006 and 2011. For the items that
are easiest to compare {i.e. the delayed coker, hydrocracker and distillate hydrotreater), capex
increascd by 30% to 70% from 2006 10 2011, The total cost of KC’s Train 1 is 25% more than the
US plant, despite having 260,000 barrels / day less atmospheric distillation capacity.

+ (OSBL costs for the western US were 75% of ISBL. OSBL costs for KC were only 30% of ISBL and
thus seern low.

¢ ISBL + OSBL for the US plant included owner’'s costs (10% of ISBL + OSBL), plus a 10%

' contingency and a location adjustment. In contrast, owner’s costs at Kitimat are 25% of
ISBL+OSBL, which is high, relative to the US example,

¢ It was assumed for the US refinery that a large proportion of its utility requirements would be
purchased locally, with a certain amount of refinery fuel produced internally. In contrast, $500
million was added for power generation at Kitimat.
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In the limited time available te carry oul this analysis, we identified numerous issues which led us to
wonder whether Kitimat Clean’s capital cost estimate might be on the high side. It is also fair to say,
however, that the 2006 case study is not fully representative of current costs, despite being similar in size
and configuration e Xitimat, because:

Equipment and labour costs have risen since 2006;

» The remoteness of the Kitimat site will, without doubt, increase construction costs considerably,
Navigant has not examined the magnitude of such an increase;

s The 2006 southwestern US refinery did not need a new plant for power generation, while one
will be required at Kitimat; and

s The US example was not designed to process oilsands. Thus it is a somewhat imperfect
comparator fo Kitimat,

If these factors are taken into consideration, Navigant would expect the total installed cost of Kitimat
(including the power plant} to exceed $7 billion. It is not possible at this stage to provide a more precise
estimate. We would therefore recommend that a more detailed projection of capex for Kitimat be carried
out,

4.6 Econoinics

Minimising capital costs is essential to ensuring that a process industry project will be economically
viable, For example, total installed cost is a major driver financing requirements. Thus an acctirate
estimate of the capex needed to build Kitimat will ba essential to maximising cash margins.

Having said that, it should be clear that the markets to which the output of Kitimat will be targeted have
not been determined and that profitability will be dependent on market selection. Since its production
could, in theory, be delivered to any of the importing countries around the Pacific Rim, one approach to
maximise margin would be to design the refinery so ensure that it can blend finished products to meet
the likely specifications in any of these countries. Such an approach has been used successfully in many
export refineries around the world, particularly in resources-rich countries of the Middle East, Shell and
ExxonMobil have operated profitable joint venture export refineries in Saudi Arabia since the mid-1980s.

4.7  Operational Models and Target Markets

In effect, therefore, Kitimat as an oil refiner has two cholces for its preferring operating model.

It could an the one hand focus marketing efforts on only a few countries, ox perhaps just one (e.g. China),
Such an approach has the advantage of reducing the marketing and trading skills that would need to be
acquired by the export refiner, since the seller would not need to find and supply products to the optimal
mixture of customers and markets, Thus to enter such a structure, however, would require the buyer to
be willing to pay a premium to the seller (in this case Kitimat), because the latter has given up the
fiexibility and ability to optimise margins across markets.

The other alternative, as mentioned previously, would be to develop the capabilities needed to be an
export refinery, able to sell its output to a multitude of end-user markets, To do so successfully would
tequire a sophisticated mix of operational, marketing, trading and eil supply skills, These are essential,
given the ever-shifting relative differences in price levels and praduct qualities between countries.
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There are many successful examples where resource-rich nations, with relatively small populations, have
built export refineries and process plants that are jointly cwned by the producing country and a
multinational partner. Examples include:

+ Saudi Arabia: Aramco with Exccondobil (Yanbu);
Saudi Arabla: Aramco with Shell (Jubaily;

s Qatar Qatar Petroleum with Sasol {Oryx GTLY;
¢ Quatar: Qatar Petroleum with Shell (Pearl; and
s Qatar: Qatar Petrojeum with FxxonMobil (RasGas).

4.8  Conclusions

Navigant's view, based on the information available at the present time, is that building a refinery on the
coast of British Columbia has economic merit and should be considered seriously by the Government of
the Province, Such a refinery would provide incremental long term economic benefits to the region,
compared to export of unfinished feedstock. In addition and equally importanily, if configured carefully
and managed properly, the refinery would create sustainable margins that otherwise would be lost to
Asian purchasers of Canada’s oil sands production.

Furthermore, it is our recommendation that the Province approve a design for Kitimat that would make
it capable of manufacturing fuel products for a myriad of countries around the Pacific Rim, This would
preclude being tied to only a few destination markets (or perhaps just one}.

16
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51 Inttroduction

This Section will examine the fuel product supply and demand balance in key Asian countries, namely
China, India, South Korea and Japan. Historic and current data for each will be compared to the Asia /
Oceania region overall, as well as to the level of product exports from Canada,

Our analysis will show that, despite strong economic growth in some Asian couniries, for about the last
15 years the aggregate demand for product imports has been surprisingly stable at roughly 2 mitlion
barrels per day. Thus the output from Kitimat (0.5 million barrels per day) could be accommodated by
markets in Asia / Oceania without major disruption to local spot markets.

Please note that in this Section, “fuel products” are defined as LPG, gasoline, jet fuel, kerosene, gas oil,
diesel, heavy fuel oil and “other” (lubricants, waxes, etc.),

We will also consider the structure of the refining sector in China, India, South Korea and Japan, The size
and complexity of each of their industries will then be compared to major developed economies {i.e. the
US, Western Eurepe and Canada). Despite major and ongoing investments, the Asian refining industry
lags the latter group, both in terms of technical upgrading capability, as well as absolute size (versus the
US and Western Eurepe),

5.2 China

521 Chinese Supply and Demand

The impact on fuel product demand of the steady growth of the Chinese economy can be readily seen in
Figure 5. Domestic production has consistently lagged demand, Despite major investment and expansion
of refining sector, China’s fuel imports remain at about 500,000 barrels / day.
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Figure 5: China - Fuel Praduct Output and Consumption
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Figure 6 provides more detail. Net imports correlate closely to China’s GDP growth rate. It is apparent
that China‘s imports began to rise sharply from the mid-1%90s,

Figure 6: Puel China — Product Imports and Exporis
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5.2.2 The Chinese Refining Industry

Chinese refining capacity has been expanding dramatically to help meet growing domestic consumption;
approximately 1.1 Mbd of distillation capacity was added in the five years between 2008 and 2013. The
industry is largely state-owned. One of the Government’s policy objectives is to eliminate many of the
small topping and hydroskimming refineries in favour of larger, more complex sites. Thus the
Government began to approve foreign investment in Chinese refineries in early 2007, Participants in
elther operational or planned joint ventures within China include BP, Shell and BASF, Saudi Ararnce,
Exxonbobil and Qatar Petroleunt. Many other companies hope to expand in the country, given the
potential opportunitics that it presents.

Domestic fuel prices in China are regulated by the central government. Price controls have resulted in
externsive financial losses by Chinese refiners in recent years, This has encouraged imports,

53 Inudia

5.3.1 Indian Supply and Demand

The supply / demand balance of India has shifted significantly since the beginning of the economic
reform prograrnme in 1991. Prior to that time the country’s strategy was te endeavour to be “self-
sufficient.” As reforms took hold, however, fuel demand began to increase, which was partially met by

higher levels of imports (Figue 7).

Figure 7: India - Fuel Product Output and Consumption
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5.3.2 The Indian Refining Industry

An essential distinction between India and China taat should be emphasised is ownership of the refining
industry. Although much of the latter is state-owned, a few large multi-national companies have
managed to participate in joint ventures with such companies as Sinopec and CNPC.,

India is radically different; in the early 1990s most of the sector was owned by Indian Public Sector
Undertakings (PSUs), such as Indian OQil, Hindustan Petroleum, Bharat Pelroleum and others. Over the
last decade however, activity by privately-held refineries has risen sharply {Table 4).

Private Indian refiners have increased domestic production sharply, since one of their objectives has heen
to supply products to other Asian markets. This export-driven strategy is motivated in part by Indian
price contrels, which tend to himit refining margins. The results are clearly demonstrated in Figure 8,
Since 2000, net product exports have gone from zero to nearly 1 million barrels per day.

China is unlikely to follow suit, given that most of the refining sector remains state-owned.

Table 4: Ownership of Indian Refineries

Distillation capacity  (Mipa)

Joint venture / 435 435 725 725 70.5 781
private

Source; Ministry of Pelrolenm and Natural Gas, Petroleum Planning and Analysis Unit
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Figure 8: India - Fuel Product Impotts and Exports
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54 South Koren

54,1 South Korean Supply and Demand

Figure 9 provides an overview of the Korean supply / demand balance since 1990. Consumption grew
strongly in the 1990s, Although the country’s refiners were expanding at the same time, they were not
able keep up until later in the decade, when demand growth stabilised at slightly more than two million

barrels per day,

Since then Korean refiners have continued to invest in upgrading projects, so much so that for the last 15
years South Korea has been a net exporter of fuels. This effect was particularly pronounced during the
recession in 2008 and 20092,
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Figure 9: South Korea — Fuel Product Quiput and Consumption
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Although South Korean presently exports a relatively small quantity of surplus output (about 250,000
barrels / day, per Figure 10), it would appear to be more a result of the need to balance the domestic
market, rather than a specific export-driven strategy by private refiners (as appears to be the case with

India).
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Figure 10: South Korea - Fuel Product Imports and Exports
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5.4.2 The South Korean Refining Industry

The South Korean refining industry is owned entirely by private companies. In fact it is quite
concentrated, All are listed on the Korean stock market, apart from Hyundai (Table 8):

Table 5: Ownership of South Korean Refineries

5 2 949,000

Source; Qil & Gas Journgl, 2013 Worldwide Refinery Survey, Company Anmuial Reporis
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In much the same way as India, these Korean companies have invested heavily in the last five years.
Approximatety $5 bitlion has been spent on fuel upgrading, petrochemicals and lube expansion projects
in the last five years, This effort has been successful, since the Korean industry is now technically more

compfex than China, India or Japan {
Figure 15).
55  Japan

5.5.1 Japanese Supply and Demand

For several years economic growth in Japan has been static at best. This is reflected in fuel consumption,

which began a steady decline in the late 1990s {(Figure 11). There was a very severe downturn in the 2008
/2009, from which Japan has never fully recovered, Thus Japan resembles the United States more closely
than any of the other countries examined for this report.

Figure 11: Japan-— Fuel Product Oufput and Consumption
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Despite these difficulties, Japan still imports a consistent volume of product, which until the recent
recession averaged around 1 million barrels / day (Figure 12).
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Figure 12: japan — Fuel Product Imporis and Exports
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55.2 'The Japanese Refining Industry

As a country, Japan’s strategy for many decades has been to encourage domestic refining as a source of
product supply, rather than stimulate fuel product imports. The main motivation has been to capture a
perceived benefit arising from lewer freight costs. Thus product exports are only used to balance the

system.

Given the steady decline in Japanese product demand, refinery utilisation has dropped concurrently,
despite ongoing efforts at capacity rationalisation. Throughput peaked at 87% in 2005 and has been
falling ever since. Japanese refiners ran at 74% of capacity in 2011. It should come as no surprise that
Japan is no longer considered a high priority market to some of the major international oil companies,
BxxonMobil sold its Japanese downstream subsidiary in 2012 for § 3 billion to Japanese refiner and
marketer TonenGeneral Sekiy.

5.6  Asia/ Qceania

5.6.1  Asian/Oceania Supply and Demand

Navigant also compiled product supply and demand data for the countries of the Asia f Cceania region,
as defined the US Energy Information Administration. The results are presented in Figure 13 and Figure
14. These charts demonstrate that despite economic success in parts of the region and significant
differences between the refining sectors of the latgest countries, the overall level of imports has remained
stable at about two million barrels / day. This suggests that the Asian region could easily accommodate
the output from Kitimat, shouid it be constructed as an export refinery.

. |
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Figure 13: Asia/ Occania — Fuel Product Qutput and Consumption
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Figure 14: Asia/Oceania - Fuel Product Imports and Exports
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5.7  Evolution of the Refining Industry in Key Couniries

To place the foregoing analysis in context, Navigant compiled data on the countrics studied in this
report, together with the US, Canada and Western Rurope. Information was collected o

Atmospheric distillation capacity at various points since 1980; _

¢ The proportion of transport fuel consumption (“light products” - gasoline, diesel, jef, etc.), out of
total demand, at these same times; and

e The complexity of the refining industry in each country / region, This was ¢stimated by
comparing atmospheric distillation to the size of the main conversion units (catalytic crackers,
cokets, cte.) after adjusting to an "FCC Equivalent” basis, 1

Results are shown in
Figure 15, Several useful trends are apparent.

Eigure 15: Comparison of Refining Complexity, Industry Size and Market Structure

Evolution of the refining Industries of key Aslan couniries, compared to
Canada, the US and Western Europe
(area of clreles proportional te atmospheric dislillation capaclty)
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Source: Oil & Gas Journal, 2013 Worldwide Refinery Survey. US Encrgy Information Administration.
Petroleur: Refining: Operations and Management, Jean-Pierre Favennec.

As economies become more sophisticated, they shift from low white product demand and low refining
complexity, to high proportions of both light product consumption and upgrading capability. This effect
has been particularly pronounced in the US (green) and Western Europe (blue), even as the Buropean
industry has continued to rationalise and close capacity.

1 Convetsion ratic compares atmospheric dishllation to upgrading units, which are adjusted to an FCC equivalent
basis, Non-FCC upgrading capacity therefore is adjusted using coeffictents that estimate their ability to convert
heavy producis info Hghter ones. The capacity of the other upgrading urnits is multiplied by the applicable factors;
FCC =10, hydrocracker = 1.2, thermal eracking = .65, coking = 1.7, visbreaking = 0.33, deep conversion 2.1
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The linkage is not surprising, since upgrading is essential to deliver the higher quantities of transport
fuels which tend to accompany economic growth, Nevertheless, it is useful to point out that despite
massive investment, none of the four Asian countries examined for this study have yet to attain the
complexity possessed by Western Burope over ten years ago,

More importantly, the analysis also suggests that the refining sectors of China, India, South Korea and
Japan are not yet sufficiently complex to meet the upgrading needs and increasingly stringent product
quality of their home markets. Therefore a sophisticated export refinery on the Pacific Rim could help fill
this market requirement.

It is essenfial to note that markets in Japan, South Korea and China are not easy for outsiders to
penetrate. For a west coast refiner to do, collaboration with one or more local refining, petrochemical or
LPG distribution companies might make sense. Tnterestingly Navigant understands from some of our
contacls in the region that Korean refiners and chemical players are frequently seeking opportunitics to
locate secure sources of supplies (i.e. of naphtha diesel, LPG and aromatics}, possibly as minority
investors in a refinery on the west coast of North America.

5.8  Ceonclusions

Navigant concluded from our assessment of the fuel product balance in Asia that exports from a refinery
at Kitimat could probably be accommodated in the Asian market without disrupting local spot prices. It
was also clear that demand patterns in each of the four countries examined in detail have developed
quite differcntly. The respective markets are served by local refiners that have distinct differences. Some
are state-owned, others private or a mixture of the two. Thus it is difficult to generalise, other than to
point out that their western counterparts in the US, Canada and Western Ewope are more technicatly
complex and likely to remain that way for many years.
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Beltrano, Linda EMNG:EX

From: Gordon Pickering [gpickering@navigant.com]
Sent: Thursday, March 14, 2013 4:20 PM

To: Beltrano, Linda EMNG:EX

Subject: RE: BC Kitimat Refinery Report - final revised
Attachments: Navigant Kitimat refinery final 031413.pdf
Linda,

Sorry. It appeared to also miss it on Page 1. This looks like we have it.

Gordon Pickering | Direcior | Energy | Navigant
3100 Zinfandel Drive | Suite 600 | Rancho Cordova, CA 95670
916.631.3249 Office | 916.201.7475 Mobile | 916.852.1073 Fax

www. navigant.com

Visit our website for Expert Perspectives and Navigant Events

DISPUTES & INVESTIGATIONS « ECCHNQTAICS « FINANCIAL ADVISORY » MANAGEMENT CONSULTING

From: Beltranog, Linda EMNG:EX [mailto:Linda,Beitrano@gov.be.caj
Sent: Thursday, March 14, 2013 4:10 PM

To: Gordon Pickering

Subject:; RE: BC Kitimat Refinery Report - final revised

Gordon
On the definition page it stiil refers to KCF spell check must have missed it. Can we have it adjusted through

out the report
Linda

From: Gordon Plckering [mailto:gpickering@navigant.com]
Sent: Thursday, March 14, 2013 4:08 PM

To: Beltrano, Linda EMNG:EX; McEwan, Tim JTST:EX
Subject: BC Kitimat Refinery Report - final revised

Linda, Tim,

Attached as requested is the slightly revised report as per my discussion with Linda just now. | think this is it!

Gordan

Gordon Pickerind ) Director | Energy | Navigant
3100 Zinfandel Drive | Suite 800 § Rancho Cordova, CA 95670
918.831.3249 Office | 918.201.7475 Mobile | 916.852.1073 Fax

www. navigant.com

Visit our website for Expert Perspectives and Navigant Events

DISPUTES & INVESTIGATIONS » ECONOMICS » FINANCIAL ADVISORY « MANAGEMENT CONSULTING
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This communication is from Navigant Consulting Inc. E-mail text or attachments may contain information which is
confidential and may also be privileged. This communication Is for the exclusive use of the intended recipient(s). If you

have received this communication in error, please return it with the title "received in error” to NC|Security@navigant.com,

and then delete the email and destroy any copies of it. In addition, this communication is subject to, and incorporates by
reference, additional disclaimers found in Navigant Consulting's "Email Disclaimer” section at www.Navigant.com,

Navigant Consulting, Inc.

Company Registration Number: UK Ltd. 3641719

Registered in Delaware, USA

Registered Office Address; 30 South Wacker Drive, Suite 3400, Chicage, lllinois 60606

‘This communication is from Navigant Consulting Inc. E-mail text or attachments may contain information
which is confidential and may also be privileged. This communication is for the exclusive use of the intended
recipient(s). If you have received this communication in error, please rcturn it with the title "received in error*
to NClISecurity@navigant.com, and then delete the email and destroy any copies of it. In addition, this
communication is subject to, and incorporates by reference, additional disclaimers found in Navigant
Consulting's "Email Disclaimer" section at www.Navigani.com,

Navigant Consulting, Inc.

Company Registration Number: UK Lid. 3641719

Registered in Delaware, USA

Registered Office Address: 30 South Wacker Drive, Suite 3400, Chicago, Illinois 60606
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Beltrano, Linda EMNG:EX

From: Gordon Pickering {gpickering@navigant.com]

Sent: Thursday, March 14, 2013 11:08 AM

To: McEwan, Tim JTST:EX; Beltrano, Linda EMNG:EX

Ce: Ed Osterwald

Subject: Review of Proposed Kiimat Refinery Project - Final Repart
Attachments: Navigant Kitimat refinery final 14 March 2013.pdf

Dear Tim and Linda,
Attached is our final report on the Kitimat Refinery project that is suitable for ‘public release’.

If you should have any questions concerning anything in the report or otherwise pertaining to this project, please fael
free to contact either Ed Osterwald or | at any time.

We sincerely appreciate being able to continue work for the Province of British Columbia on these matters of high
importance both to the Province and to Canada.

Best regards,

Gordon Pickering

Gordon Pickering | Director | Energy | Navigant

3100 Zinfandel Drive | Suite 600 | Rancho Cordova, CA 85670
916.631.3248 Office | 916,201.7475 Mobile | 916.852.1073 Fax
www.navigant.com

Visit our website for Expert Perspectives and Navigant Events

DISPUTES & INVESTIGATIONS « ECONOMICS » FINANCIAL ADVISORY » MANAGEMENT CONSULTING

This communication is from Navigant Consulting Inc. E-mail text or attachments may contain information which is
confidential and may also be privileged. This communication is for the exclusive use of the intended recipient(s). If you

have received this communication in error, please return it with the title “received in error" to NCISecurity@navigant.com.,

and then delete the emall and destroy any copies of it. In addition, this communication is subject to, and incorporates by
reference, additional disclaimers found in Navigant Consulting’s "Email Disclaimer” section at www.Navigant.com.

Navigant Consulting, Inc.

Company Registration Number: UK Lid. 3641719

Registered in Delaware, USA

Registered Office Address: 30 South Wacker Drive, Suite 3400, Chicago, lllinois 60606
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Beltrano, Linda EMNG:EX

From: Nelson, Aaron EMNG:EX

Sent: Wednesday, March 8, 2013 12:48 PM
To: Beltrano, Linda EMNG:EX

Subject: fyi

Refinery Cost Now $16 Billion: David Black

Copyright
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Beltrano, Linda EMNG:.EX

From: Ed Osterwaid [Ed.Osterwald@navigant.com]

Sent: Tuesday, March 5, 2013 1:24 PM

To: Beltrano, Linda EMNG:EX

Ce: Gordon Pickering

Subject: Kitimat final report

Attachments: Kitimat refinery review and Asian supply - demand analysis final 4 March 2013.pdf
importance; High

Linda,

Thanks for pointing those out; | made some adjustments and trust that the language in each paragraph has now been
improved, lalso made a few other minor changes in various places. All that being done, the final regort is attached as a

PDF.

| have enjoyed this project immensely and hope that the result will be of value to the Government. Please let me know
if anyone has questions about its content, or further revisions are needed.,

Thanks again and best regards,
Ed

From: Beltrano, Linda EMNG:EX [mailto:Linda.Beitrano@gov.bc.ca]
Sent: 05 March 2013 00:18

To: Ed Osterwald

Ce: Gorden Pickering

Subject: RE: (Nearly) final version

Ed and Gordon

Well done. | spoke with Tim today and we are ali good to go. £d and Gordon | did read the document and
here are a few pages to check out the sentence structure. | would suggest one more read through.

page 15 just review the paragraph starting with In the very limited.... fast sentence needs a bit of work,
Page 16 sentence mid page that starts with The most successful.... check sentence.
Page 24 sentence starting 5.5.1 The Japanese economic environment has been in difficulty ....

Other than these well done and when you are satisfied with the completed text please send it to me. Note
we will be going in for the next meeting most likely by the end of the week so the soon | have the final version

the betier.

Ed you have done a very good job and thank you so much for all your hard work and long hours.

Linda
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From: Ed Osterwald [mailto:Ed. Osterwald@navigant.com]
Sent: Monday, March 4, 2013 4:34 AM

To: Beltrano, Linda EMNG:EX

Cc: Gordon Pickering

Subject: (Nearly) final version

Importance: High

Linda,

This updated version of the report will hopefully incorporate all of the points we discussed yesterday. In addition,
Gordon and | have tried to ensure that we have included the items agreed during the conference call last Friday.

Please let me know If further changes are required. If so, | will be able to make the modifications after about 1700 pPST
today. Ifitis OK should Gordon or | send a PDF to a wider group? Alternatively, would you prefer to do that?

Incidentally, my request regarding Sasol’s indian CTL project is being reviewed by the team currentiy handling
development. | suspect that if it is approved, it will arrive too fate for inclusion in my report on Kitimat.

Regards,

Ed Osterwald | Managing Director | Energy | Navigant

25 Basinghall Street | London, EC2V 5HA

Office +44 {0)20 7469 1111

Mobile +44 {07770 584 696

Fax  +44 {0)20 7468 1110

www.navigant.com

Visit our website for Expert Perspectives and Navigant Even{s

DISPUTES & INVESTIGATIONS + ECONOMICS « FINANCIAL ADVISORY + MANAGEMENT CONSULTING

This communication is from Navigant Consulting Inc. E-mait text or aftachments may contain information which is
confidential and may also be privileged. This communication is for the exclusive uss of the intended recipient(s}. If you
have received this communication in error, please return it with the title "received in error" to NCISecurlty@navigant.com,
and then delete the email and destroy any copies of it. In addition, this communication is subject to, and incorporates by
reference, additional disclaimers found in Navigant Consulting's “Email Disclaimer” section at www, Navigant.com.

Navigant Consulting, Inc.

Company Registration Number: UK Ltd, 3641719

Registered in Delaware, USA

Registered Office Address: 30 South Wacker Drive, Suite 3400, Chicago, llinols 60806

This communication is from Navigant Consuiting Inc. E-mail text or attachments may contain information
which is confidential and may also be privileged. This communication is for the exclusive use of the intended
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recipient(s). If you have received this communication in error, please return it with the title "received in error™
to NCISccurity @@navigant.com, and then delete the email and destroy any copies of it. In addition, this
communication is subject 10, and incorporates by reference, additional disclaimers found in Navigant
Consulting's "Email Disclaimer" section at www.Navigant.com,

Navigant Consulting, Inc.

Company Registration Number: UK Ltd, 3641719

Registered in Delaware, USA

Registered Office Address: 30 South Wacker Drive, Suitc 3400, Chicago, Ulinois 60606
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Beltrano, Linda EMNG:EX

From: Beltrano, Linda EMNG:EX

Sent: Tuesday, March 19, 2013 2:45 PM
To: McEwan, Tim JTST:EX

Subject: FW. Repori released
Importance: High

Tim

For your information. Do you want them to respond ?
Linda

From: Gordon Pickering {mailto:gpickering@navigant.com]
Sent; Tuesday, March 19, 2013 2:42 PM

To: Beltrano, Linda EMNG:EX

Subject: RE: Report released

Hi Linda,

Ed has received an email from the University School of Business (CABREE) regarding some detaiis in the report. Details
having to do with the refinery he worked on in China — information that is confidential.

We have discussed, and for the time being we have decided not to respond 2t least untit we are a day or two down the
road to see if there might be more responses.

I have also received a request from an industry media source in Calgary {(DOB) who { keep in freguent contact with
{other vice versa}. He requested and | forwarded a copy of the report.

| thought you would ke interested,

Gordon

Gordon Pickering | Director | Energy | Navigant

3100 Zinfandel Drive | Suite 600 [ Rancho Cordova, CA 95670
916.631.3249 Office | 916.201.7475 Mobile ) 916.852.1073 Fax
www.havigant.com

Visit our website for Expert Perspectives and Navigant Events

DISPUTES & INVESTIGATIONS » ECONOMICS » FINANCIAL ADVISORY « MANAGEMENT CONSULTING

From: Beitrano, Linda EMNG:EX Imailto:Linda.Beltrano@gov.bc.cal
Sent: Tuesday, March 19, 2013 8:58 AM

To: Gordon Pickering

Subject: Report released

Gordon the report has been released and there is an article in the Vancouver sun and the Tyee which Is the ENGO article . Fve tried
to copy fyi.

Press coverage s good.
Linda
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Kitimat Refinery Project Demands Transparency

The Tyee
Tuesday, March 19, 2013

By Peter Ewart
Copyright
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Made-in-B.C. refinery gets thumbs-up; Kitimat and northwestern region would be well served by Black's
(billion-dollar project: report

'Vancouver Sun

Tuesday, March 19, 2013

Page AG1

By Brian Morton

Copyright
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Linda Beltrano
Exacutive Director

Geosctence and Strategic Initiatives Branch
O}l & Gas Divislon

Minlstry of Energy and Mines

PO Box 9323 5tn Frov Govt

Victoria, BC VEW 9N3

p: 250-356-1133 £: 250-953-3770

This communication is from Navigant Consulting inc. E-mail fext or attachments may contain information which is
confidential and may alsc be privileged. This communication is for the exclusive use of the intended recipient(s). If you
have received this communication in error, please retumn it with the fitle “received in error” to NClSecurity@navigant.com,
and then delete the emall and destroy any copies of it. In acdition, this communication is subject to, and incorporates by
reference, additional discltaimers found in Navigant Consulting's "Email Disclaimer" section at www.Navigant.com.

Navigant Consulting, In¢.

Company Registration Number: UK L.td. 3641719

Registered in Delaware, USA

Registered Office Address; 30 South Wacker Drive, Suite 3400, Chicago, Illinois 60606

5 EGM-2013-00084
Page 54 54 of 56



Beltrano, Linda EMNG:EX

From: Beltrano, Linda EMNG:EX
Sent: Friday, March 1, 2013 4:34 PM
To: 'Ed Osterwald’

Ce: ‘Gordon Pickering'

Subject: FW: commants on section 4,5
Aftachments: Comments on Section 4.5.docx
Importance: High

Ed

| just spoke with Tim and he was pleased with the call today, We did some work on the Section 4.5 |
attached it for you. Please take alook and see if it helps we went over all the numbers very carefully and tried
to link back te Arizona clean. | am available for a call if you wish to discuss. | can make myself available on
Saturday or Sunday what ever works for you. Tim has stressed the need for the project to be complete with
conclusions by Monday,

Many thanks let me know if there is time for a call.

Linda
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