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The Choice of Next-Generation
Biofuels (Algae Excerpt)

«

The following is excerpted from Sam Kanes's industry report titled “The Choice of Next-Generation
Biofuels,” published January 2009.

ALGAE

Algae cultures are processed into lipids, also known as fatty acid methylesters (FAME), and residual
biomass made up of plant fibres. Algae lipids are further processed into biodiesel while the residual
biomass can be used in pharmaceuticals, biochar, or other applications. Algae biomass is a potential source
of second-generation biofuel that could surpass all others due to its rapid growth and extremely high
yield potential. Other traditional biofuel feedstock must be slowly grown or developed and can only be
harvested at certain times of the year. Algae can double in volume overnight and can be continuously
harvested on a daily basis. The production process mainly requires some sunlight or photo-bioreactor light,
lots of carbon dioxide (CO,) with some nitrogen, phosphorus, and other nutrient requirements. Algae can
help produce biodiesel, ethanol, hydrogen, methanol, and biopower, along with other by-products used in
the pharmaceutical industry and for bioplastics (Exhibit 1).

Exhibit 1: Algae Biomass Transformation to Energy
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Best by Far CO; Advantage

It takes 2 tonnes of CO; to produce 1 tonne of algae (1.7 tonnes net after processing) and 1 tonne of
oxygen. This in turn can make approximately 3.5 barrels of biodiesel, assuming 50% oil-based algae
content. According to NREL, the typical coal-fired power plant emits flue gas containing up to 13% CO,,
which can be used to enhance algae production. Certain acid oriented algae also consume hazardous NOy
and SOy emissions. This has sparked strong interest from the coal-fired electric utilities and oil and gas
companies. Once commercial, it could make algae growth one of the world’s largest industries as it
addresses peak oil, climate change, food prices, soil depletion, and water shortages.

There are currently 50 million tonnes of excess CO, emissions per day that are not absorbed by oceans or
forests, growing at an alarming rate. Partial CO, capture and usage by algae facilities could lead to 10% of
the total biodiesel demand of 100 million tonnes per year by 2020 being algae-based. In 2007, the total
world production of algae biomass was only 10,000 tons: Almost half of algae production is from China,
with most of the rest from Japan, Taiwan, United States, Australia, and India.

Numerous Algae Species

There are over 30,000 identified species of microalgae, with up to an estimated 1 million that are mostly
unexplored for biofuel production. Researchers have categorized microalgae in a variety of classes based
on their life cycle and basic cellular structure. The four most important classes are:

1. Diatoms (Bacillariophyceae): This unicellular class of algae is mainly found in the oceans, but can
also be found in fresh and brackish water. Its size varies from 5 micrometres to 5 millimetres so that
up to 10 million algae bodies can be grown in only one millimetre of water (10% of water volume).
There are approximately 100,000 species assumed to exist, with more than 400 new species
discovered each year. Diatoms store carbon in the form of natural oils or as a polymer of
carbohydrates known as chyrsolaminarin.

2. Green Algae (Chlorophyceae): This type of algae is abundant mainly in fresh water and can occur
as single cells or as colonies. Studies of this algae’s production show that the maximum temperature
for growth of common strains of green algae is 32°C. Green algae store carbon in the form of starch,
although oils can be produced under certain conditions.

3. Blue-green Algae (Cyanophyceae): This class of algae is closer to bacteria in structure and
organization. It plays an important role in fixing nitrogen from the atmosphere. Blue-green algae can
live in extreme temperatures (-60°C to 85°C) and can grow in full sunlight and in almost complete
darkness. There are approximately 2,000 known species found in a variety of habitats, mostly
freshwater-based.

4. Golden Algae (Chrysophyceae): This type of algae is similar to the diatoms except they have
more complex pigment systems. Golden algae can appear yellow, brown, or orange in colour. They
are found primarily in freshwater systems and produce natural oils and carbohydrates as storage
compounds. There are approximately 1,000 known species of this algae class.

A majority of the algae used in biofuel production tests to date fall into the first two classes. The four
algae genomes listed above are the only ones that have been mapped. Each algae strain has particular
characteristics that determine the type of fuel it could make. Strains high in fat are more suitable for
biodiesel feedstock, while strains high in carbohydrates are more suitable for ethanol feedstock. Strains
high in heat content would be more suitable for biopower, while strains high in nutrients are used for
nutraceuticals, dyes, beta-kerotene, and health food.
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Algae Growth

The key factors that affect algae growth and
metabolism are sunlight, CO,, water, nutrients,
What affects algae growth and oil production? | and temperature. Cold temperatures and overcast
weather will reduce algae’s oil production

Exhibit 2: Parameters for Algae Growth and Production

o Algae selected potential. Other factors that need to be
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o Micronutrients (trace metals): iron, boron, zinc, manganese, reduce the rate of algae cell division but optimize
molybdenum, copper, sulfate, cobalt, cadmium, vanadium, . . .
aluminum, nickel, chromium, bromine, iodine, tungsten, ... the growth in the algae’s oil percentage.

o Vitamins Exhibit 2 (from Global Green Solutions Inc.)

lists parameters for optimum algae growth

Source: Global Green Solutions Inc. .
and production.

Algae’s CO, consumption and coincident oxygen emission occurs primarily during daylight hours and is
dependent on proper light exposure within a certain band of the sun’s spectrum. Its ability to consume
nitrous oxides (NOy) or other nitrogen sources occurs at all times of the day. Over a seven-day test period,
a steady NO, removal rate of 86% during both day and night was observed by one algae grower, but CO,
removal varied from 50% on rainy days to 82% on sunny days.

Algae are the most efficient converters of solar energy by a factor of 10 versus other plants and trees
due to their simple cellular structure and surface water interface. The cells grow while suspended in water,
so they have more efficient access to dissolved CO; in water and other nutrients. Therefore, according
to the DOE, the typical oil yield for algae biomass should be about 15,000 litres of oil per hectare, which is
30 times annualized more oil per acre than soybean yields.

Algae Production Systems

There are two main types of algae biomass production systems: open and closed. Open systems are
typically set up as algae ponds or raceways shaped like horse racetracks, and closed systems are mainly
in the form of closed tubular systems that can be horizontal, vertical, something in between pyramidical
or in other shapes. Either production technique will result in algae oil being processed in the same way
as soybean or palm oil is processed in biodiesel plants. Therefore, no changes to the existing biodiesel
infrastructure are required for algae oil.

The algae harvesting process starts with dewatering the algae into a thick green paste. The paste is then
processed through an extraction system (via centrifuge or other techniques) that splits the cells and
separates the oil and water from the meal by-product. Typically, the process can retrieve 70% of the oil
from algae cultures, with the additional use of an organic solvent like hexane taking the oil extraction level
to 99%. The resulting oil-based feedstock is then shipped to a biodiesel processing plant, and the meal by-
product can be sold as organic fertilizer, animal or fish food, or for other uses such as biopower feed.
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Exhibit 3: Raceways

Source: Soley Institute.

Exhibit 4: Algae Tubular Systems

Source: CalPoly; DeSmet.

Algae Open Systems

The most common open algae systems are shallow
raceways (Exhibit 3). Typically, these ponds are
about 15-35 cm deep to ensure sufficient exposure to
sunlight. Paddlewheels provide circular flow around
the raceway, keeping the algae suspended in the
water. Most are lined with plastic or cement, and are
between 0.2 and 0.5 hectares in size. The ponds are
continually fed with water and nutrients, while
mature algae are continually removed at one end.
The productivity of raceways is almost 10 times
higher than unmixed algae ponds. Unmixed open
systems are not true algae production ponds because
production is not maximized and the biomass
produced is rarely harvested. Even when the biomass
from unmixed ponds is harvested, their chemical by-
products interfere with utilization for biofuels.

Open ponds do have some limitations, including
contamination that can cause salinity and pH
imbalances, inhibiting algae growth. There are other
limitations to algae growth in colder and hot, humid
climates. Open systems can be easily scaled up to
several acres for individual ponds, while open
raceway ponds are much cheaper to build and operate
compared to closed bioreactors. Currently, 98% of
commercial algae is produced in open systems. An
NREL algae study concluded that the open pond
design is the most economic choice for future
development.

Algae Closed Systems

A closed algae system consists of photo-bioreactors
with either small diameter (5 cm) plastic tubes
(Exhibit 4) or larger diameter (greater than 10 cm)
flexible bags. Other designs have been used

in pilot scale, including flat plate reactors and
hanging bag reactors.

Photo-bioreactors allow optimal sunlight to reach the
algal cells either by allowing them to float in arrays
of thin horizontal tubes or by directing light via a
fibre optic matrix through the bioreactor chamber
itself. Algae can grow in a bioreactor even in cold
climates, but it takes energy to prevent the pipes and
pumps from freezing, increasing operating costs.
Another key photo-bioreactor advantage is that
closed algae systems are not subject to contamination
with airborne particles.
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Disadvantages are that closed systems are much more expensive than open systems, with other operating
challenges such as overheating and fouling. Also, due to gas exchange limitations, closed systems cannot
be scaled up, so far, beyond about a hundred square metres for an individual growth unit. A large-scale
closed production system would therefore require thousands of repeating units.

The optimal algae growth technology may wind up using both open and closed systems. First, a small
bioreactor could be used to produce a modest amount of “inoculum” culture (approximately 1%-2% of
total biomass). This can then be used to seed a much larger, 100-acre, open algae ponds.

Algae Cost Estimates

Successful algae production depends mainly on three parameters: (1) the availability, suitability, and cost
of land used for the algae production facility, (2) the type of algae used for harvesting biomass with the
highest oil content, and (3) the value of the algae by-products. Companies that choose the right algae
species to use in production for their revenue streams are at an advantage over competition that chooses
poorly. Some companies choose to focus on one strain of algae and perfect it, while others such as
Solazyme and PetroAlgae are attempting to engineer desirable algae traits.

The energy demand of an algae facility is difficult to predict. Energy consumed must be subtracted from
yield estimates, further reducing maximum affordable capital. Exhibit 5 outlines the energy demand of an
algae facility.

Exhibit 5: Energy Demand of an Algae Facility
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According to estimates by Michael Briggs of the University of New Hampshire Biodiesel Group,
construction costs for an open algae pond are approximately $80,000 per hectare and the operating costs
(including power consumption, labour, chemicals, and fixed capital costs) are approximately $12,000 per
hectare. Other industry cost estimates for open algae systems range from $50,000-$250,000 per hectare for
capital costs and $15,000-$20,000 per hectare for operating costs. The capital cost estimates for closed
algae bioreactors are about $1 million per hectare. Operating costs for bioreactors can be reduced by
utilizing light-emitting diodes (LED) that use 92% less energy than incandescent bulbs.
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Exhibit 6: Algae Production Process
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The algae production process is illustrated in Exhibit 6. Current algae production development research
indicates that biological technologies would be a low-cost harvesting technique, but it has not been tested
and confirmed on a large scale. Cost estimates for biological harvesting techniques range from $0.20 per
gallon to $1.50 per gallon. Mechanical or chemical harvesting technologies are much more expensive,
with cost estimates ranging from $3 per gallon to $50 per gallon. Other factors that increase algae
production costs depend on which algae species is used in the system and the type of bioreactor used. In
open systems, the main cost factor (15% of total cost) is from centrifuge operations. In closed systems, the
main cost factor (46% of total cost) is from the circulation pumps.

Results from the NREL study indicate that algae oil

Exhibit 7: Algae Operating Costs .
gac P g production costs could range from $0.93 to $1.65

- - per gallon, not including biofuel tax incentives that
Cost Component ('Om-e(g:;:;;' : could apply. Other total algae oil production cost
estimates in the past range from $9 per gallon to
$16 per gallon, based on research by John
Algae growth $15.00 — $20.00 Benemann, up to a maximum of $20 per gallon to
$33 per gallon based on research by General
Water and nutrient supply $0.40 — $0.70 Atomics. Exhibit 7 breaks out the cost components
for the production of algae. The algae growth
Carbon dioxide supply $1.20—%2.40 component accounts for about 75% of the total
production costs of algae. If existing algae projects
Harvesting $0.80-51.60 can achieve biodiesel production price targets of
Ol errem $1.50 — $2.60 less than $1 per gallon, the United States may
- realize its goal of replacing up to 20% of
L L LID= el transport fuels by 2020 by using environmentally
Algae oil subtotal $20.00 — $32.80 and economically sustainable fuels from

algae production.

Source: General Atomics.
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Algae Advantages Ex Cost

Algae biomass has numerous advantages as a potential wide-use biofuel because it addresses many of the
issues that other biofuel sources face (food prices, soil depletion, and water shortages). Below is a
comprehensive list outlining the positive aspects of algae biomass.

o Rapid growth rates: Algae biofuel feedstock
Exhibit 8: Agricultural Land Required for Algae has the quickest time to harvest Compared to

% of Agricultural Land Required other biofuel feedstock. For example., it takes

to Fuel US Transportation five to seven years to harvest palm oil, three to

five years to harvest jatropha, but after only two
weeks of algae inoculation, one can harvest algae
SOYBEANS 650 % continuously. Certain species of algae can reach
harvest size in only 48 hours.

CORN 1,700 %

CANOLA 240 %
JATROPHA 154 % » Highest yield per hectare: According to
EESI, the typical yield for algae biomass should
COCONUT 108 %

be approximately 15,000 litres of oil per hectare,
OIL PALM 50 % 30 times more oil per acre than soybeans yield.
Potential scientific estimates of up to 200,000
litres of oil per acre have been made, but no one
has yet come close to that due to a variety of
practical limitations.

MICROALGAE 2-5%

Source: Virginia Coastal Energy Research Consortium.

« Does not compete with food: Algae for land use do not require arable land so they will not
compete with food crops. It will qualify for the revised renewable energy standards issued in the
United States and the EU. Its high yield per acre/hectare means that algae production requires the least
amount of land compared to all other biofuel feedstocks such as soybean, palm oil, and jatropha. If
only 2% of U.S. farmland was dedicated to algae, enough biodiesel could be produced to fulfill
the entire annual U.S. oil demand (Exhibit 8).

e Best CO, Capture and Use (CCU): Algae consume CO; as they grow by fixing the carbon
molecule and emitting the oxygen molecules. The oxygen must be removed, as excess amounts can
inhibit algae growth. This leads to the potential for capturing CO, from fossil fuel power stations
and other CO; emitting industrial plants that would otherwise be vented into the atmosphere.
Algae fuels will be carbon neutral at worst compared to other biofuel feedstocks that are not. Algae
will become a CCU strategy versus many trying to store CO, underground (CCS).

« Environmental Benefits: Algae biofuel is non-toxic, highly biodegradable, and contains no
sulphur, meaning it is a clean-burning, safe fuel for general use.

o Cold Weather: Algae have a very low cloud point, making algae oil more ideal for winter use
relative to any other biodiesel.

Algae Challenges

There are still many economic and scientific challenges to overcome in the development of commercial
algae biofuel. It still appears about five years away from commercialization. The key limiting factor when
scaling up from the lab is land cost and availability, especially in open system processes. The optimal
required land area for algae open systems is between 300 and 4,000 square metres. The algae facilities
should also be located in climatic regions with annual temperatures greater than 15°C and near desert
conditions with water access.
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Project Development

From 1978 to 1996, the DOE carried out a program known as the Aquatic Species Program (ASP) to
develop renewable fuels from algae. The ASP produced a collection of 300 species, mostly from the
diatoms and green algae classes that are best suited for biofuels production. They are currently housed at
the University of Hawaii for use by all humanity.

Canadian Algae Players

Trident Exploration Corp., a Canadian natural gas exploration company, and Menova Energy Inc., a
Canadian solar power company, have signed an agreement to form a company that will develop a new
photo-bioreactor system to produce algae biomass by capturing and recycling CO, emissions from
petroleum refineries. It will use existing sunlight capture technology developed by Menova with Trident’s
waste stream gas capture initiatives. The

Exhibit 9: Valcent Products (VCTPF.OTC) partners believe that the new system will
permit an increase in the cumulative GHG

$100 emissions that can be captured and recycled
s090 year round within Canada’s climate.
s0.80 Commercialization of the project is expected
s0.70 in 2012.
$0.60
s050 Valcent Products, a Vancouver-based algae
s040 company, is developing algae cultivation
s030 technology to produce feedstocks for
s020 ethanol, biodiesel, and jet fuel. Its vertical
so10 crop technology uses only 5% of water
$°'°; e 8 8 S 8 S s A S DS s PSS E DS required by conventional field crops and
FEF ISP F TSI F TG T I creates yields 10-20 times more than

Source: Bloomberg. soybeans. Valcent is traded on the OTC,

ticker: VCTPF (Exhibit 9).
U.S. Algae Players

Green Star Products Inc. completed a three-phase demonstration project using a 40,000-litre facility in
Montana, one of the world’s largest demonstration facilities. In November 2007, Green Star signed a
contract with Biotech Research Inc. to build a 500-acre commercial algae facility in the U.S. Midwest.
Construction began in the summer of 2008 on the facility, which will be adjacent to an existing biodiesel
plant. It will use the CO, emitted from the

Exhibit 10: Green Star Products (GSPL.OTC) biodiesel plant’s boilers to feed a portion of
the algae facility as needed. The algae oil
$020 produced at the facility will be turned into

$0.18

biodiesel through the existing biodiesel plant
facilities. Green Star Products trades on the
o OTC, ticker: GSPI (Exhibit 10).

$0.12

$0.16

$0.10

Algenol Biofuels has several algae test
production facilities around the world
yielding 6,000 gallons of ethanol per acre
per year, rising to 10,000 gallons per acre

$0.08

$0.06

$0.04

$0.02

%000 per year by 2009. In a partnership with
© o © P A LA A AAAAAA AL PRSP PR PP PP 3 3 1 1 1
B S O R S W S BioFields, Algenol is targeting its first

large-scale ethanol production facility from

Source: Bloomberg. ” . ;
algae biomass to be in production by late
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2009. The partnership will build an $850 million, 1 billion gallons per year industrial-scale ethanol facility
in Mexico on 102,000 acres of desert near Cabo San Lucas. Algenol will fill each tank with sea water and
use its patented algae in the process. As the algae grow, Algenol will funnel CO, from a nearby power
plant into the tanks.

Sapphire Energy in June 2008 announced it has produced 91 octane gasoline from algae that meets
ASTM certification and is compatible with existing petroleum infrastructure. The company said the
product was made solely from photosynthetic micro-organisms, sunlight, and CO,, was carbon neutral
and was renewable. The company is still five years away from commercial development. It raised $100
million in February 2008 from investors including Bill Gates.

In December 2007, Royal Dutch Shell announced it will fund an algae project in Hawaii to be converted
into biodiesel. In collaboration with HR Biopetroleum, a government-funded start-up on the Hawaiian
island of Kona, Shell has formed a new company called Cellana that will build a 2.5-hectare algae
demonstration facility. In addition, Shell will build a separate 1,000-hectare site to determine the economics
when algae facilities are scaled up to a commercial level. If the results are positive, the company will build
a 20,000-hectare site. Royal Dutch Shell trades on the NYSE, ticker: RDS/A (Exhibit 11).

PetroSun Inc. started its algae operations in Texas on April 1, 2008. Its algae farm consists of 1,100 acres
of saltwater ponds that the company estimates will produce a minimum of 4.4 million gallons of algal oil
and 110 million pounds of biomass per year. PetroSun dedicated 20 acres of ponds for a proposed algae-
derived jet fuel research and development program, from which it has since withdrawn. PetroSun’s
Bridgeport, Alabama, biorefinery will receive the algal oil feedstock from the Texas facility for
processing. In September 2008, PetroSun announced an agreement with Shanghai Jun Ya Yan Technology
Development Co., Ltd. to establish a commercial-scale algae farm pilot facility in China. The planned $40
million facility will produce algae biomass for conversion to biodiesel, ethanol, and other commercial
products. PetroSun trades on the OTC, ticker: PSUD (Exhibit 12).

Exhibit 11: Royal Dutch Shell (RDS/A.NYSE) Exhibit 12: PetroSun Inc. (PSUD.OTC)

$90.00 $2.50

$85.00
$80.00 $2.00
$75.00
$70.00 LN Ptdy $1.50

M WAL

$60.00 W “ $1.00
$55.00 J 1
$50.00 W $0.50
$45.00 I
$40.00 $0.00
o i@iﬁc :Sf;rsf S f&%ﬁ@@i@@%ﬁ@@ f@f;a S e G :tzQ S5 @ KIS ?&e,afpf S S 8, i&i«“ﬁxﬁ&ﬁa‘g@i@ﬁ& SR 5 @i«%ﬁq&«ﬁfi 5
Source: Bloomberg. Source: Bloomberg.

In January 2008, Solazyme Inc. announced a partnership with Chevron Technology Ventures to explore
the commercialization of algal fuel. The Solazyme process grows a special strain of algae in the dark,
instead of the traditional photosynthetic process. The company’s CEO, Harrison Dillon, claims that by
growing them in the dark, algae are 1,000 times more efficient at producing oils compared with growth by
sunlight. In February 2008, the company successfully tested all blends of algal biodiesel up to B100 using
a Mercedes Benz C320.
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In the first half of 2009, PetroAlgae will transition its current 20-acre pilot algae facility farm in
Melbourne, Florida, into a commercial demonstration farm. Once the company finalizes the bioreactor
systems, it will duplicate the small-scale commercial facility into larger units across North America. By
the end of 2009, PetroAlgae hopes to make algae oil commercially. It is also working to build up licensees
with 10,000 acres to develop, which could produce 100 million gallons of algae oil per year.

On November 11, 2008, Solix Biofuels, a Colorado-based alternative energy technology firm, announced
it raised $10.5 million for an algae biofuel facility in Colorado, developed jointly by Solix and Southern
Ute Alternative Energy LLC. The pilot plant will be located on a 10-acre site on the Southern Ute Indian
Reservation in southwest Colorado. The first phase of the project will take 12-18 months and consist of
four acres of photo-bioreactors for growing algae, as well as a lab facility. Upon completion of the pilot
plant, Solix plans to build an additional five-acre expansion that will allow the pilot facility to produce at
commercial scale. Solix’s technology is forecast to achieve 30-100 times more yield than soybeans at
150,000 litres of algae oil per hectare per year.

BioCentric Energy Inc. announced details of five

Exhibit 13: BioCentric E Inc. (BEHL.OTC .
X! oCentric Energy Inc. ( ) algae projects that are scheduled to occur over the

6250 next three years. (1) BioCentric will partner with
Southern Pacific Energy Inc. to deliver its CO,
s200 reduction and algae growth solution for biodiesel

production in Lake Elsinore, California. (2) Through
a joint venture, it will implement CO, reduction

sto0 using algae growth at a coal-fired steel mill in China.
(3) In Orange County, Texas, BioCentric will work
with joint venture partner Petroleum Equipment

$1.50

$0.50

s000 Institute to implement a two-acre algae facility to
SEEESSESSEINSASSASSNSASSNSSNSSSESs produce biodiesel while absorbing CO, emissions.
(4) In Peru, the company is organizing a farmer co-
Source: Bloomberg. op to assist in planting, harvesting, sale, and delivery

of organic biodiesel feedstock. (5) It will facilitate
the sale and delivery of sister company BioCentric

Exhibit 14: OriginOil (OOIL.OTC) Consortium’s organic oils, including rapeseed oil,
for biodiesel production. BioCentric Energy Inc. is
sos0 traded on the OTC, ticker: BEHL (Exhibit 13).

algae problems that occur in both the growth and
extraction stages. OriginQil’s algae growth process

$0.25 4

$0.20 -}

. OriginOQil is looking at several strains of algae that
A o can produce biodiesel feedstock. It addresses typical
$0.30 / " v '_VW—V

sot5 ] occurs in its patented Helix BioReactor that achieves
s010 total distribution of nutrients to the algae for optimal
s00s1 growth rates. The company plans on shipping

$0.00

w05 warcs umos aios mmos s owos wem  owes | Standardized containers full of algae, which
customers can use to set up their own biofuel
Source: Bloomberg. refineries. OriginQil is traded on the OTC, ticker:
OOIL (Exhibit 14).
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Appendix A: Important Disclosures

Company Ticker Disclosures*
Agrium Inc. AGU H3, U
Methanex Corporation MX S

NOVA Chemicals Corporation NCX S

Potash Corporation of Saskatchewan, Inc. POT T

I, Sam Kanes, certify that (1) the views expressed in this report in connection with securities or issuers that | analyze
accurately reflect my personal views and (2) no part of my compensation was, is, or will be directly or indirectly,
related to the specific recommendations or views expressed by me in this report.

The Fundamental Research Analysts' compensation is based on various performance and market criteria and is
charged as an expense to certain departments of Scotia Capital Inc., including investment banking.

Scotia Capital Inc. and/or its affiliates: expects to receive or intends to seek compensation for investment banking
services from issuers covered in this report within the next three months; and has or seeks a business relationship
with the issuers referred to herein which involves providing services, other than securities underwriting or advisory
services, for which compensation is or may be received. These may include services relating to lending, cash
management, foreign exchange, securities trading, derivatives, structured finance or precious metals.

For Scotia Capital Research analyst standards and disclosure policies, please visit
http://www.scotiacapital.com/disclosures

* Legend

H3 The Head of Equity Research/Supervisory Analyst, in his/her own account or in a related account,
owns securities of this issuer.

S Scotia Capital Inc. and its affiliates collectively beneficially own in excess of 1% of one or more classes
of the issued and outstanding equity securities of this issuer.

T The Fundamental Research Analyst/Associate has visited material operations of this issuer.

U Within the last 12 months, Scotia Capital Inc. and/or its affiliates have undertaken an underwriting

liability with respect to equity or debt securities of, or have provided advice for a fee with respect to,
this issuer.
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Underperform. Each analyst assigns a rating that is relative to his or her coverage universe.

Our risk ranking system provides transparency as to the underlying financial and operational risk of each stock
covered. Statistical and judgmental factors considered are: historical financial results, share price volatility, liquidity of
the shares, credit ratings, analyst forecasts, consistency and predictability of earnings, EPS growth, dividends, cash
flow from operations, and strength of balance sheet. The Director of Research and the Supervisory Analyst jointly

make the final determination of all risk rankings.

Ratings

Risk Rankings

1-Sector Outperform

The stock is expected to outperform the average total
return of the analyst's coverage universe by sector over
the next 12 months.

2-Sector Perform

The stock is expected to perform approximately in line
with the average total return of the analyst's coverage
universe by sector over the next 12 months.

3-Sector Underperform

The stock is expected to underperform the average total
return of the analyst's coverage universe by sector over
the next 12 months.

Other Ratings
Tender — Investors are guided to tender to the terms of
the takeover offer.

Under Review — The rating has been temporarily placed
under review, until sufficient information has been
received and assessed by the analyst.

Low
Low financial and operational risk, high predictability of
financial results, low stock volatility.

Medium
Moderate financial and operational risk, moderate
predictability of financial results, moderate stock
volatility.

High
High financial and/or operational risk, low predictability
of financial results, high stock volatility.

Caution Warranted

Exceptionally high financial and/or operational risk,
exceptionally low predictability of financial results,
exceptionally high stock volatility. For risk-tolerant investors
only.

Venture
Risk and return consistent with Venture Capital. For
risk-tolerant investors only.

Scotia Capital Equity Research Ratings Distribution*

Distribution by Ratings and Equity and Equity-Related Financings*
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* Agat February 28, 2009,

Source: Scotia Capital.
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Percentage of companies covered by
Scotia Capital Equity Research within
each rating category.

B Percentage of companies within each rating
category for which Scotia Capital has
undertaken an underwriting liability or has
provided advice for a fee within the last 12
months.

For the purposes of the ratings distribution disclosure the NASD requires members who use a ratings system with
terms different than “buy,” “hold/neutral” and “sell,” to equate their own ratings into these categories. Our 1-Sector
Outperform, 2-Sector Perform, and 3-Sector Underperform ratings are based on the criteria above, but for this
purpose could be equated to buy, neutral and sell ratings, respectively.
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™ Trademark of The Bank of Nova Scotia. The Scotia Capital trademark represents the corporate and investment banking businesses of The
Bank of Nova Scotia, Scotiabank Europe plc, Scotia Capital Inc. and Scotia Capital (USA) Inc. - all members of the Scotiabank Group and
authorized users of the mark. Scotia Capital Inc. is a member of CIPF.

Equity research reports published by Scotia Capital are available electronically via: Bloomberg, Thomson Financial/First Call - Research Direct,
Reuters, Capital 1Q, and FactSet. Institutional clients with questions regarding distribution of equity research should contact us at 1-800-208-7666.

This report has been prepared by SCOTIA CAPITAL INC. (SCI), a subsidiary of the Bank of Nova Scotia. Opinions, estimates and projections contained
herein are our own as of the date hereof and are subject to change without notice. The information and opinions contained herein have been compiled or
arrived at from sources believed reliable but no representation or warranty, express or implied, is made as to their accuracy or completeness. Neither
SCI nor its affiliates accepts any liability whatsoever for any loss arising from any use of this report or its contents. This report is not, and is not to be
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may not be suitable for all investors nor eligible for sale in some jurisdictions. This research and all the information, opinions, and conclusions contained
in it are protected by copyright. This report may not be reproduced in whole or in part, or referred to in any manner whatsoever, nor may the information,
opinions, and conclusions contained in it be referred to without the prior express consent of SCI. SCI is authorized and regulated by The Financial
Services Authority. U.S. Residents: Scotia Capital (USA) Inc., a wholly owned subsidiary of SCI, accepts responsibility for the contents herein, subject to
the terms and limitations set out above. Any U.S. person wishing further information or to effect transactions in any security discussed herein should
contact Scotia Capital (USA) Inc. at 212-225-6500.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Lithograph-Bold
    /LithographLight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialBT-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /StoneSans
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




