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CH2M HILL — Who Are We? ke
CH2M HILL

Construction Management
and Program Management

* Industry leader in planning, architecture, engineering,
procurement, construction management, facilities management

* Broadly diversified across multiple business sectors

* >25,000 employees, >US$6 billion in revenue Private
* #1in Site Assessment, Semiconductor, Manufacturing, Program i\ atihed
Management, Environmental Engineering/Design Govgzg/znent
= ENR Top 500 Design Firms Sourcebook, 2009 Stﬁgecgrd
* 2009 Most Ethical Companies List Y
= Ethisphere Institute >
* Enterprise-wide focus on “Zero Incidents” in Health, Safety, HSEQ
Environment, and Quality TargetZeI'O

World Class Performance

Proprietary & Confidential
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'.-?NFRASTRUCTURE ~—(_ NUGLEAR 180+ offices, worked

lill — Business and Footprint

- e ‘_H;- -

 GOVERNMENT;
FACILITIES & 1= ENVIRONMENT & CH2M HILL has

in >130 countries, on

Carbon « City Services/ * Environmental .
Management and Operations & S 6 continents.
Climate Change Maintenance Eacilities &

Chemicals e Industrial & Infrastructure

Industrial Systems Advanced »  Nuclear

Technology

Mining & Minerals

Oil & Gas

« Water,
Power Wastewater, &
Renewables Water Resources

CH2M HILL leverages its
expertise across all business

sectors to deliver

the most innovative, practical,
and sustainable solutions

possible

e Transportation

CH2MIHILL
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Industrial & Advanced Technology
— What We Do

* Semiconductor
= worked on >250 sites (30 out of 56 WW 300 mm)
= highest complexity cleanrooms, support systems

* Flat Panel Display
= the largest cleanrooms, complex AMHS
= most of the large fabs in China

e Solar Energy
= fast growth, strong cost focus
= multiple material platforms

e HDD Thin Film Heads

= high volume, intense cost focus

* High-Density Data Centers

= advanced modeling, energy focus

. Front End Consulting
advance planning, site selection, funding applications, IE reports,
and high tech ED consulting

B AT
owbts, ot 1 ke

CH2MIHILL
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London 2012 Olympic and Paralympic
Games Client: Olympic Delivery Authority

Project Scope

* /-year program

* A 500-acre Olympic Park with nine new
venues, including modifications to historic
locations such is Wimbledon and Lord's
Cricket Ground

* A robust sustainable legacy plan that
provides national benefits in culture,
sport, volunteering, business, and tourism Rendering courtesy of London 2012

* Transport program that integrates London's air, road, and rail networks

* A strong program for coordinating safety and security

Our Role
* One of three firms comprising the consortium, CLM Delivery Partner
* Providing global engineering, construction, and program management expertise

CH2MIHILL
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Panama Canal Expansion Program
Client: The Panama Canal Authority (ACP)

Project Scope

* New locks and navigational
channels for both Pacific
and Atlantic entrances
* Widening and deepening
of Gatun Lake
* Deepening of Gaillard Cut
Our Role
* Assist client with management
of all contracts and procurements
* Develop, install, and maintain
Program Management Information System
* Interface with locks design/builder and with other design and construction
activities
* Provide ongoing construction oversight, including quality, safety, and operability
* |Interface with local and international stakeholders
* Provide ongoing training and coaching to client staff

CH2MIHILL
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Master Planning for Large Sites

* Confidential Client Campus,
Hillsboro, Oregon, USA

* World’s largest and most advanced
semiconductor manufacturing complex

* World’s largest private investment

 Currently over 3,000,000 ft?
of building area

« Six development phases

* Multiple fabs, R&D spaces, offices,
utility plants, etc.

* Master planning, design, construction,
equipment installation, facility
management

« Significant cost and schedule savings
by optimized design and construction

CH2MIHILL
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Masdar City

Client: Abu Dhabi Future Energy Company

Project Scope

* The first carbon neutral and zero-waste
sustainable city nestled in the heart of
Abu Dhabi

* Comprehensive Abu Dhabi government program
to address sustainable energy sources and
environmental practices

* Project focus on developing and commercializing
advanced and innovative technologies in
renewable, alternative, and sustainable energies
(photovoltaic, wind, solar thermal, solid waste,
and ground-sourced heat pumps)

Our Role

* Serve as program manager for the development
of Masdar City

* |dentify and measure environmental impacts
throughout Masdar’s life cycle (energy, water,
wastewater, and transportation)

Rendering courtesy of the Abu Dhabi Future Energy Company

CH2MIHILL
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2.0

WHY DO WE NEED
RENEWABLES?

CH2MIHILL




We Use A Lot Of Energy i

184% increase in World

10000 Consumption 1965-2006;
2006 increase = 2.4%

World per capita energy use is growing,
especially in developing countries

World population is growing, especially in
developing countries

Put them together and the forecasts for
consumption are really big

“Anyone who believes exponential growth can
go on forever in a finite world is either a

madman or an economist”
- Kenneth Boulding

Million Tonnes Oil Equivalent

The Hydrocarbon Age
A fleeting epoch in history

0
19651970 1975198019851990 19952000 2005
Year
(data from BP Statistical Review of World Energy, 2007)

Time Is short
Back to a wood and steam

?
economy CH2MHILL




We Will Run Out Of Hydrocarbons

Billion Barrels of Oil Equivalent

Hydrocarbon Production, Historical and Forecast

Oil & Gas: Campbell, 2007; Coal: Energy Watch Group, 2007

(CO nverted @ 7.2 barrels of oil per tonne of coal) The Growing Gap between Production and Discovery of
Regular Conventional Oil (1930-2050)
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The Transition Could Be Massive

* Hypothetically — what would
It take to replace all that
cheap fuel with hydro, wind
& solar?

* How much energy would be

needed to build:

— 490Kk tidal turbines

— 3.8M wind turbines

— 1.7B rooftop PV systems

* What % of the remaining
hydrocarbons would be
needed?

* How many jobs?

RENEWABLE INSTALLATIONS
REQUIRED WORLDWIDE

WATER 1.1 TW
(9% OF SUPPLY)

WIND 5.8 TW
(51% OF SUPPLY)
L B R

SOLAR 4.6 TW
(40% OF SUPPLY)

1490,000

*size of unit

5,350

L PLANTS - 100 MW - 2% IN PLACE

900

ROELECTRIC PLANTS — 1,300 MW - 70% IN PLACE

3,800,000
720,000

—0.75 MW - < 1% IN PLA
-n Tves waves

PHOTOVOLTAIC POWER PLANTS — 300 MW — <1% IN PLACE

CH2MIHILL

Mark Jacobson, Stanford & Mark Delucchi, UC Davis

Scientific American , Nov. 2009
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2.0

WHERE IS THE WIND
BLOWING?
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The Haves and Have-Nots

Wind Economic Development
* Manufacturing vs. Installation

United States - Wind Resource Map

* MFG = significant, but not

unlimited opportunity
* Dozen or few Dozen factories
announced / year (future discount)

* Install = distributed local growth
opportunities install / maintenance

Wind Power Classification / and possibly tower mfg plus
Wind Resource  Wind Power Wind Speed ® Wind Speed
thn::r Potential "Dvel::lna;tyatﬂ]m :;c:]m :ﬁm
§ R SOLE BGIS e * Regional and Scale differences
4 Good 400 - 500 T0- 75 15.7 - 16.8 . . . .
Is Excollent  500- 600 75-80  168-17.9 * Turbine sizes, economics, risk
6 Outstanding 600- 800 B0- 88 179 -19.7
7 Superb 80D - 1600 BB-11.1 19.7 - 248
AWind speeds are based on a Weibull k value of 2.0

CH2MIHILL

Proprietary & Confidential
17


http://sites.google.com/site/bicyclewriting/Home/news/TotalWindMap520.jpg?attredirects=0�

Putting the Wind to Work — Installations &
Manufacturing

FIGURE B: WIND POWER CAPACITY INSTALLATIONS BY STATE
I Cumulative Capacity

I V=t Capacity Additions
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Wind capacity additions in 2008 were 8558 MW. 12.5 MW of wind power were decommissioned.

—

W SE Energy 28ET 2438
W vestan 120 568
pynterd Ty M semans 7912 344
Suzion 7361 263
W camesa 616 £
M cipper 596 238
B Mnzubizh E1B4 21
0i% cg.%g;r W Acclons WP 4085 273
Source: AWEA project database. W AEpawer 12 5
Figure 7. Annual U.5. Market Share of Wind Manufacturers by MW, 2005-2007 W e 5 2
Dewna 4 2
e + = CH2MHILL
oher L]

e Proprietary & Confidential

18



U.S. Wind Manufacturers:

® 10 now focilities opansed in 2008

@ 17 laciltiza axpanded in 2008

® 10 facilities opanad or
sxpanded in 2007

30 announced in 2008
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What About Jobs?

» Most of the wind

jobs are “other” e
 Components - ﬁ“ﬂ
manufacturing S
* Development, e
siting, permitting =
* Financing ==
* Engineering &
Construction

* Maintenance
* Transportation &
Logistics

CH2MIHILL
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3.0

WHERE IS THE SUN SHINING?

CH2MIHILL
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Soaking Up The Sun

Front End Manufacturing
* High Value Direct Jobs

— Centralized base of 10s of Scientists,
Engineers & Managers, 100’s of skilled
technicians

— Needs a high tech community of University,
legal, and financial experts

— High multiplier

« Construction of High Tech Factories
* Focused high tech supply chain of

materials and services

— ‘Big Wins’ get more press/publicity e

— Best in areas with existing and relevan i
knowledge economy and expertise

— Dominated by incentive packages

Assembly & Installation

* Medium Value Direct jobs
— 100s to 1000s in a de-centralized workforce
— Wider net - Incremental growth of existing
contractors
— Lower multiplier

¢ Some retraining

- Lower value materials & supply chain

* Decentralized platform = less
attractive incentives

CH2MIHILL
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Who Makes Panels?
What Drives Factories?

* Hinges on technology and incentives. If a U.S. location doesn’t have a

clear advantage in either/both, it will be an uphill battle
= The U.S. is forecasted to have ~37 PV manufacturing facilities by 2012, compared to 26
at the beginning of 2009, this and other methods support a prediction of ~3 U.S.
factories per year

= 18 states will have some PV manufacturing presence by 2012 (9 > 100MW), compared
to only 3 (Ohio, Michigan, Oregon) in 20009.

Valse Chain  Location Estimated 2010YE

Capacity (MW)

Solarworld Crystalline 5i Water, Gl Oregon 2008 kri]
Siliken Coystalling 5 Module Calornia 1272008 1)
| Schott Solar Crystaline i Module MNew Mexico 572000 102
Warndang Copstalling 5i Module |Hirveets 03 2008 36
| Bamypo HIT (High-atficiency  lngat/Water  Oregon 100200 ]
| Moma Si)
Nade Solar Coystalline Si Module Anzona 03 2009 Linknawn
| Willard And Keisey  CdTe CellModule  Ohio 04 2009 &0
Santach Power Crystalline Si Module TBO (Arizona or Q1 2010 100
Temas)
Sumworks Tandem-junction CelModule | TBD (possibdy 04 2010 45
Amomhous 51 Hew York)
teatobén Coystaline 5i Modute Ohig 04 200 o
‘m:m Tandem-unction ColModule  MewMexico 042010 BO-70
Ventures Ammarphous Si |
Signet Solar Tandem-jumction CellModule  New Mexico i A6
| Spectrawatt Ceystalline Si ca New Yok 2010 a0
Yinghi Graen Enengy  Crystalline 5i TB0 TBD paiil] TBO
(Estimated)
El e |- joosica ) oo e
a g a (5] |= deorpten

Proprietary & Confidential
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Where The Solar Energy Is (and Isn’t)

* Focus on creating good conditions for end-use
= driven by electricity rates, solar resources, transmission infrastructure, popular and
political willpower, and incentives (the latter can overcome solar resources, see the NE

region below)

Photovoltaic Solar Resource
&% United States
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Where Are Solar Utilities Installed or
Planned?

North America's big solar plants

T
HAWAII ‘

installed
o B

i
!li

ooy wed orreid et P and e el e
wlonts, | BWY erd pieeser e in the U5 Sauirwest.

18 Bl Inivusiinal Ve (0
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Can | Do Both?

They Don’t Always Overlap

= Best manufacturing regions are
driven by different factors than the
best end-use regions
* Power Cost
 Available Materials
* Sites & Buildings
« Competing Generation Sources

* Population and Infrastructure
Bottlenecks

 Labor Skills and Costs

* Technology Business and R&D
Access

* Incentives, Popular Will, RPS &
Politics

CI e |;|- eaicm () e e

o (o () mmens

CH2MIHILL
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When Can | Stop Subsidizing?

Figure 23: Convergence projection — c-Si solar PV LCOE versus average grid electricity prices in the US

0.30
DB LCOE projection (¢-Si) (May-08)
Euro driven inflation (Case )
The rising Eurc and ramp in Spain led
0.25 4 to rnising costs for solar PV systems
7% CAGR
E‘ 0.20 A o =
= ASP drop (Case V ; Convergence - 6% CAGR
L‘x‘q Over-supply and Euro Pulled in by about a year _.-"" Laeemt
~ depreciation driven ASP - - - B% CAGR
I.I.I . - - n"
S 0.15 decline ® - P
_ j . 4% CAGR
- Lowest ASP case—):—, .'3-"5
Lowest ASP due to pricing
pressure, compressed
margins IR LR
010 ..-*.'.'--:-:.=-'1:_:E: ------
o N L LLLEELELE R .
1. ElA data latest available (released Oct-07)
Sﬂ.UBBIIkWhr o _ 2. Residential $0.104/kWhr, commercia
lave retail electricity prices - US) $0.092/kWhr, and industrial $0.012/xWhr
DD5 T T T T T T T T T T T T T T

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: Deutsche Bank estimates

2007 2018 2015 2020
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4.0

HOW TO CATCH SOME RAYS

CH2MIHILL
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The Big Players in PV

Planned cell production and capacity of top 20 for 2008 and 2009

Trina Solar Energy

Kyocera

3339 ReYPRRYIVROBORIE
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Maybe You've Already Got A PV
Manufacturing Building?

There are many underutilized 6”
and 8” semi fabs in the US
The facility systems needed for

solar manufacturing are similar

— cleanroom, air handling, bulk chemicals,
abatement, structural loading, etc.

— workforce!

Typical semi system exceed solar
requirements, but most within
efficient operating range

Retrofit can save time, energy,
materials, and money

CDA 1 Decade Per Division
PVVAC "Nominal" = 100%

02

Structure g PN2

Cleanroom Area

GN2

Nominal Semi Values
= = = Min "Turn-Dow n" Values

Nominal LCD Requirements

CH2MIHILL
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5.0

RENEWABLE RELATED
OPPORTUNITIES

CH2MIHILL
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Return of Nuclear

Despite debate, nuclear power
opportunities are returning

Industry Trends:

* Development will be tied to existing
nuclear sites and infrastructure
through plant life extensions and

expansion
- Approx 3 years to permit and approve, and
5 years from concrete to power
- 4-8 new units may come on line by 2018,
the first of 17 licensed applications to build

26 new nuclear reactors (2007) * 104 reactors in 31 states generate
substantial economic value.
* Ownership and operations will * In 2008, the nuclear energy industry
continue to consolidate procured more than $14 billion in

materials, fuel and services from
more than 22,500 domestic

suppliers in all 50 states.
CH2MVIHILL
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Cumulative U.S. Nuclear Capacity Additions
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Key Licensing Steps in Building First New Reactors

9,000 = Under Review and Expected - 3,564 MWe by 2014
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The NRC's new licensing process offers mulliple opportunities for public inpul.
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Source: Nuclear Regulatory Commission
Updated: 1/2010
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LED’s

* Lighting accounts for ~ 20%
of WW electricity

* Traditional incandescents bulbs
are being legislated out

* CFL’s contain mercury

 LED’s are coming — 15t in notebooks,
then TV’s, then lighting

* LED manufacturing is similar to
semiconductor from 30 years ago

CH2MIHILL
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Global LD Market Forecast by Segment (Mil, US$)
(Source: Displavbank report, 'LED Lighting Industry Growth Perspective’, May 2009)

How Big / Important .,
Will LED’s Be?

12,000

14.2 Eil. §

oER:.
N mlightng
EAukom ol ve

10,000

* High brightness light emitting e
diodes (LED’s) market is

m3ign Display
| mLarge LCD
mHandheld

growing rapidly a0 1
* LCD backlights and specialty and > -
general lighting :

* Currently a $7B market,
expected to double in the
next 5 years

2007 2005 2009 2010 2011 2012 2073

.
il “‘“‘-/\v;/-\\ ,
, el

* Notebooks & TV’s will switch | .77
over the next few years 7z y
* 60 W Incandescent bulb can o e o
e replaced by a 10 WLED == .00 lmemmee
| am p ''''''' pdfs/DS61.pdf
CH2MVIHILL
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Advanced Batteries and Energy Storage

* Energy Storage is forecasted to be a . Compressed pumpea
) ] £ — \ ir Hydro
fast-growing, diverse, and extremely . -~ Flaw ( Sodium S\ AL/
= Batteries ultur
complex market. q - K (@n-BrVR) - Battery
* |tis driven by other new markets: 3 /C i '<,
. Renewable gnergy_/ Smart grid 5 ) [\ . en ;ﬁéighspee;\}
« Electric/hybrid vehicles E E N HlffdAcid/M,_/
Production of Grid Scale E St E —
ucton of Lrd acale Energy olorage g ) f /Ultrg-
3,000 E Qp f”_:_m/ I,Su/pérconduc-tii“ﬁ
2,500 1 1kwW 10kW 100kwW 1MW oMw 100MW 1GW
gzm |
% 1,500 Sourcee: GTM Research
2 1000 "Energy " Power

2005 2006 2007 2006 2009 2010 2011 2012 2013 2014 2015

Global utility-scale energy market forecast, $USB
CH2MHILL
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What Else Is Just Beyond The Horizon?

* OLED lighting & displays

* ePaper

* Quantum Dot Materials

* Biotech / MEM Devices for
Sensors & Actuators

* Next Generation Vehicles

- EYE-POPPIN'

* And Things We Can'’t Yet
Imagine...




Where in the World?
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