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Accouritirie) for trie EnNYirorment: MIURA

*The environment & economy are on a crash course with
each other that will in the end leave them inseparable

»CO, is the new currency of this “green” economy
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Saalne iz “CGragn? Weitse on iz VElE T MIURA

“Green” Is just the name for the future of
business as we know it...

[
RANK COMPANY NOUSTRY SECTOR 4 - | & &
l. Hewiett-Packard —» Technotogy 100.00 8480 0790 8844
“Strong prograns to reduce
GG emissions. ... k k
2. Dell — Techmology 98,87 6770 10000 7080

"Rankx 4th among the top US

3. Johnson & Johnson —» Pliatmnaceuticils 98,56 4670 9817 7588

“lee commitmeen? 1 e limare ¢ ‘ TH E ‘ ’
chanmpe i
4. intel — Lechnalogy 9512 4670 6787 8188 . ‘ ‘. G R E E N EST . ‘

“Largesr corpovare parcohaser of
renewable ¢

' ®e '»’ BIG COMPANIES ".
S IBM — Techmalogs 94.08 7680 B420 7756 .

“Huex h wl farmal emviranmental & . . IN AMERICA

pelicies simee, o

& & ANEXCLUSIVE RANKING ~= W
— Fimancial Scrvicos 93.62 $5.00 B4 39 7069
. State Street i
“In am industry sleew 1o .

achmwlodye. ' B copguumu ORBUST ‘ ‘
ONDON BROWN

7. Nike —» Commmer Prosducts. Can 93,28 70 TEN 8590 - .,

“Lewds irs imdustry In

amar

Nissan Global has added CO, to its
8. Bristol-Myers Squibb — Pharmaccuticals 9262 2780 BAS52 6473

‘.h;mmnr«l ol ter reduce direct Q C T (Q U a.l Ity' C O St'TI m e)

AR

9.  AppledMateriale > Tesholos am w0 ms ws  Management philosophy & renamed

“Nemiconductor manificturer . -
it QCT-C(for CO,reductions)
10 Starbucks —+ Media, Traved, Lesuwe 91.63 05 s20n 7542

“Annonesced commsiiment i
JININ ter savarcy
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Sustalrzollity Cornsoriirg; MIURA

» U.S. companies leading the way by “greening” their
operations & supply chain...

L‘a@ll‘ Walmart >

Seventh General
nis
z (Johnson

A FAMILY COMPANY

@ PEPSICO

Dl cerin
ISNEP Georgia-+Pacific -
SAFEWAY

@ COLGATE-PALMOLIVE &2 Kimberly-Clark
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Susizinzole Business Princioles: MIURA

" “Triple Bottom Line”:

Social Responsibility

» Extended Product Stewardship
* Online Maintenance System

« Safe & Easy Operation

Environmental Economic
Stewardship Prosperity

* Reduced . * Reduced Fuel
Fossil Fuels Profit Costs
Consumption . Reduced

 Reduced GHG Operation Costs
Emissions * Increased

* Reduced Water Op_e(ational
Consupmtion Efficiency




- ~- ~Arlrt — W el e
Sustainzollity = Awelrerness:

Key Issues

"Energy
 High demand, dwindling “conventional” supply

* Future increased growth & volatility in energy prices
 High U.S. energy intensity = excessive wasted energy

*Emissions
* Increasing CO2emissions & other harmful pollutants

« Concentrations of atmoshperic CO2 approaching global
“Tipping Point” (450+ ppm)

« Future environmental regulation & cap/tax on carbon emissions
= \Water

 Excessive waste in U.S. water use in all sectors

 Drought conditions persist across the U.S.

* Increasing water demand vs. reduced water supply =
projected increased growth & volatility in water costs
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U.S. Engrey Invaniory: MIURA

= U. S. Energy Flow — 2006 (Quadrillion Btu’s*):

= Commercial + Industrial Sectors - 50.75 Quads of Energy OR
50% of all energy use

» Fossil Fuels — 86.25 Quads or 85% of all energy consumption
(C/ 1 boilers account for around 40% of energy consumption)

Petroleurn
283 Exports

/ 5.36
i Othar Exports®
,,,,, 243 :
‘ -
r y r 3 %‘d
Coal
2277
""" Commercial
Natral Gas”
*gm :D:; (18.43 Quads)
Suply T T T T T 8625 Cansumpion i
Cpia Industrial
) (32.32 Quads)
3982
Transporation 29,10
DEESETEEC |
¥

*1 Quad Btu =40 - 1,000 MW Power Plants




U.S. Energy Inventory: MIURA

= U. S. Energy Flow — 2007 (Quadrillion Btu’s):

= Total U.S. Energy
Produced ~ 97.9 Quads

» Lost / Wasted Energy —

55.1 Quads of Energy =
56% of total enerqgy input
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U. . Bollar Wzrkst Surysy: MIURA
Energy Consumption

» U.S. Commercial Boilers — Energy Consumption (2005): ~ 1.6 Qbtu / yr
or nearly 30% of all energy in commercial facilities

= CO2 Emissions - Commercial Boilers: ~ 120+ MtCO,, / yr

Boiler Fuel Consumption

(TBtu / yr)

500
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400

350 ¢

300

250

200

150

100

50

Office Ware- Retail Education Public Hotels Health- Other
house Assembly care



U, S. Boller Varkat Survay:
Distribution by Building Type

MiURA

» U.S. Commercial Boilers — Breakdown by Building Type (2005):

= About 67% of commercial boilers & boiler capacity reside in
the office, healthcare & education sectors

Boiler Units

40,000 1

35,000 1

30,000 ¢ -1

25,000 1

20,000 ¥ -1

15,000 ¢

10,000 +

5,000 ¢

.

O Boiler Units

_____ - MBoiler Capacity | _ _ RN

Office

Ware- Retail
house

Ed Public Hotel Health- Other
Assembly Care

320,000

280,000

240,000

200,000

160,000

120,000

-+ 80,000

40,000

Boiler Capacity

(MMBtu / hr)
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U. S. Boller Wizirket survay: MIURA

Distribution by Region

= U.S. Commercial Boilers — Breakdown by Region (2005):

= Northeast:
Total Capacity ~ 360 Billion Btu / hr

40,000 q - We 1 240,000

30,000 1 180,000 _
= S =
E £
g m
= -
@ 201000 S = ST  SEERESSSNSD ) | TR S DS S vy Sy R e | 120’000 g \E/

10,000 4 - = - S| SRS . = . 60,000
OBoiler Units |
W Boiler Capacity 7 |

- . L2

QEDCVA) ENC WNC SA  ESC WSC MTN  PAC




U. 9. Boiller Vzrat Suryey: MIURA
Energy Consumption

» U.S. Industrial Boilers — Energy Consumption (2005): ~ 6.5 Qbtu /yr
or up to 40% of all energy at industrial facilities

= CO, Emissions - Industrial Boilers: ~ 500+ MtCO, / yr

2,500 ¥
QLR
@Distiate Ol
2,000 SR
S B Res:duat Ol
a W Co: K
£ BNatural
S5 o~ | e I €
2 5 1,500 —
o -
O 2
T 0
SE
LL
ko) 1,000
‘S
m
500 +

Food Paper Chemicals Refining Primary Other
Metals Mfg



U. 9. Boiller Vzrat Suryey: MIURA
Distribution by ndustry

» U.S. Industrial Boilers — Breakdown by Industry(2005):

*» The food, paper, chemical, refining & metals industries
account for 71% of boilers & 82% of boiler capacity

25,000 ¢ T+ 500,000
OBailer Units
M EBailer Capacity
20,000 1 + 400,000
2
@ SE
S 15,000 4 + 300,000 o=
5 5§
@ S
a8)]
10,000 ¢ + 200,000
5,000 4 T+ 100,000
Ap— o

Food Paper  Chemicals Refining Metals Other Mfg



U.S. Baller Varcet Survey: MIURA

—r

Distribution by Region

» U.S. Industrial Boilers — Breakdown by Region (2005):

= Northeast: — e [
. P Pt ot Contsl | Norm Comived '?r.v-nt\
Total Capacity ~ 160 Billion Btu / hr

\
25,000 1 o ]

,I

20,000 ¢

15,000 4

Boiler Units

10,000 ¢
5,000 +

OBoiler Units |
W Boiler Capacity rl |—l
ENC ESC MTN (NED) PAC  SA  WNC  WsC

+ 500,000

+ 400,000

+ 300,000

+ 200,000

+ 100,000

Boiler Capacity
(MMBtu / hr)



U.S. Enegrgy Cosis — rlistoriczl Treneds /  MIURA

Fui:ure Hroje HONISH

2

= U.S. energy prices have historically been very low
when compared to average global energy prices

» Future projections forecast a steady increase in
energy prices in all sectors as demand increases

= U.S. natural gas prices are projected to increase
60% from 2010 to 2030

a5 _ History Projections
30 - Average
25 -
Crude o
20 -
15 -
10 - Natural gas walhea
5 -

1980 1930 200020052010 2020 2030



Unloexineg U.S, Engrey EifleiSney MIURA
Bang for Buck — Commerical Sector

» 2009 McKinsey EE Report for DOE / EPA:

http://www.mckinsey.com/clientservice/electricpowernaturalgas/US enerqy efficiency
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http://www.mckinsey.com/clientservice/electricpowernaturalgas/US_energy_efficiency

UnlocXirig U.S. Ensrey =Effici2rncy MIURA
Bang for Buck - Industrial Sector

» 2009 McKinsey EE Report for DOE / EPA:

http://www.mckinsey.com/clientservice/electricpowernaturalgas/US enerqy efficiency
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http://www.mckinsey.com/clientservice/electricpowernaturalgas/US_energy_efficiency

Unloexirig Engrey Efficieney MIURA
U.S. Federal Government

= E.O. issued by the President on October 5, 2009 ==

» Focused on leadership in national energy,
environmental & economic stewardship within
the federal government including:

« Energy intensity reductions

« Greenhouse gas reductions

* Pollution prevention & waste reduction
« Water efficiency

« Sustainable buildings initiative AMERICA
« E.O. targets planning & implementation with 1 4 F G R E E N
measureable improvements by 2020 including:

 Energy use reduction equivalent to 656 Tbhtu’s

e GHG emissions reductions of 28%



UnlocXirig Ensrey Effici2ney MIURA
U.S. Healtihcare Facilities

= ASHE’s E2C initiative — focusing on energy efficiency 2
In healthcare: http://www.ashe.org/ashe/facilities/e2c/ ASHEC
* Energy costs are out of control with 91% of hospitals

surveyed reported higher energy costs over the previous
year with more than half citing double-digit increases

= E2C - Partnership between ASHE and the DOE/EPA via
Energy Star Program & Portfolio Manager database

= E2C is leading a survey of energy consumption in all
ASHE member facilities

= E2C provides resources including BEST PRACTICES &
case studies about energy efficiency improvements
implemented by ASHE members


http://www.ashe.org/ashe/facilities/e2c/

UnlocXirig Ensrey Effici2ney MIURA
U.S. Healthcare Facilities

» Energy use in healthcare facilities (EIA CBECS, 2003):
» Space & water heating represent 51% of total energy consumption

= Other thermal energy uses include up to an additional 10% for process
uses involved with sterilization, food service, laundry, etc.

= Thermal energy consumption ~ over 60% of total energy use

Other
27%

Water Heating
28%

Office
Equipment
6%
Lighting Space Heating

16% 23%



U.S.GrlG Emissions:

NOx

= Map of ozone non-attainment areas in the U.S.:

= Ground level ozone pollution is the primary driver
of NOx emissions regulation in the U.S.

B severe 17
[ ] sSevere 15
[ serious
[ Moderate
[ Margnal
Nonattainment areas are indicated by color I Former Subpart 1
When only a portion of a county is shown in color,
it indicates that only that part of the county is within
a nonattainment area boundary



U.S. GrlG Emissiorns:
NOx

* NOx is produced when oxygen & nitrogen in air
combined at high temperatures during combustion

* NOx negative impacts on the environment include:

« Reacts w/ airborne VOC'’s in sunlight to form smog
 Reacts w/ water vapor to create acid rain

e Contributes to global warming — nearly 300 times
the Global Warming Potential of CO,

= NOx regulations established & enforced via state / local
air quality management departments

= NOx regulations have shown a steady reduction in
allowable concentrations via fuel-burning equipment

= New York DEC — In process on reducing NOx emissions
limits for boilers. Compliance plans due Jan. 1, 2012.
On-site compliance with new NOx emissions —
Jan. 1, 2014



» U. S. GHG Emissions Flow — 2005 (total mtCO2e):

= Commercial + Industrial Sectors ~ 1.4 Billion mtCOz2e,
as much as 20% of all U.S. GHG emissions

SectavNPCC Reporting Calegory End UsedActivity Gae

_-/L

~ 7 Billion mtCO2e
Total U.S.
GHG Emissions
(2003)
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U.S. GrlG Emissiorns: MIURA

= U.S. CO2 Emissions (Gigatons CO,e) — 1990 - 2030: [ Direct emissions from

end-user sectors

* U.S. GHG Emissions Projected to Increase 35% over g Power sector emissions
allocated to end users
the next 20 years @ 1.2% annual growth

1990-2030 annual
Overall GHG emissions — 1990-2030 GHG emissions by sector - 2030 emissions growth rate
Gigatons CO.e Percent
8.7 Agriculture
03 — Waste -0.1
All buildings and
appliances
T
20 st
13
Commercial
Emissions :::i:gsq . Easnd
1.9
: Residential Industry
Sinks buildings and 0.9
1990 2005 2030 SppenCEs Industry

13 0.5

Source: U.S. EIA Annual Energy Outiook (2007) “Reference case”; U.S. EPA; USDA



U.S. GrlG Reduciion Poisriil ™M l URA
How Much at What Cost?

= U.S. GHG Abatement Potential (Gigatons CO.e / yr):
= Current Legislation Targets Reductions of 3.5-5.2 GtCO.,elyr

Cost $(2005 real) ton COze
150

Low-range case Mid-range case High-range case
1.3 gigatons 3.0 gigatons 4.5 gigatons

0 05 1 15 2 25 3 35 4 45 5
Potential Gigatons COze/year



U.S. GrlG Reduciion Poisriil MIURA
How Much at What Cost?

» U.S. GHG Abatement Potential by Sector (Gigatons CO.,e / yr):

= Nearly 50% of GHG abatement potential (~ 588 MtCO.e) in
commerical & industrial energy efficiency improvements

Major sources of improvement
Emissions growth in carbon efficiency
Gigatons CO.e Percent

2005 Lis ' 100% = 1.2 gigatons CO,e
emissions ; V4 Other *
" Power generation -

heal rate improvements

Growth at ; é _
historical levels Air transport
of carbon intensity /!

Industrial
energy
efficiency

, Buildings
: ' and appliances
Projected .
improvements in energy efficiency
carbon efficiency

2030
projected 9.7
emissions

Vehicle fuel
efficiency



U.S. GrlG Recdueaiion Poteriial
How Muclh at What Cost?

= 2007 McKinsey GHG Report for DOE / EPA:

http://www.mckinsey.com/clientservice/ccsi/greenhousegas.asp

MiURA

Residential

Cost Real 2005 dollars per ton COze Commercial
100 buildings -  buildings -
T HVAC HVAC M
%0 - equipment  equipment
80 ~ efficiency efficiency
70 ~ Fuel economy Industrial Coal Residential Distributed
60 - packages - process mining - buildings - solar PV i Rl
L . Light trucks improve- Methane Shell
» ?”'d.":;l ments mgmt retrofits  Active forest ‘
40 - electron \ management _
30 - Residential :
20 ~ buildings -
U?hmm
10 -
0 . P
10 22) 24 26 | 28 ﬁ) | 32
-20 ‘ Potential
o ‘ Biomass Industry - Gigatons/year
~40 " Industry - : power — CCS new
-50 Combined Manufac- ! Cofiring builds on
40 heat and turing - ~ :::”';;.
70 PO HFCs ns Car
mt ' l processcs hybridi-
-80 . " | c zation
o Cellulosic ‘ oal power
ool | | plants - CCS new
- = | buil R
| S ‘ uilds with EO Cosbto-
-110 FCommercial
120 Lelectronics Commercial Conservation gas and | Winter gas shift -
i buildings — tillage petroleum | ssen dispatch of
T New shell systems o existing plants
improvements mpnt Reforestation
-230 - B Abatement costs <$50/ton
Fuel economy Afforestation of
packages - Cars pastureland


http://www.mckinsey.com/clientservice/ccsi/greenhousegas.asp

U. 9. GrlG Reduction Potentjell MIURA
Distribution by Region

= U.S. Potential GHG Reductions by Region (2005):

= Northeast: Total GHG Reductions Potential ~ 330 MtCO.e

150

Northeast West Midwest South
600 megatons 890 megatons 1,130 megatons

100

U.S. CENSUS REGIONS
o ‘ | o | | e i,_,
¢
60+% of GHG Potential -y .i‘r;g
150 at “Negative” Cost 2 #,!‘%

-200
0 200 400 600 800 1000 1200



®
Fossil Fusls — Caroan Corisn; MIURA

= Comparison of carbon content of major fuels: g,i";;@
l'?r:'.f:gf

= Coal ~twice the carbon content of natural gas carpon
footprint
g

(=] A
ol

of Fossil Fuels

CO2 Equivalents (lbs/MMBtu)

§a :_ * Natural Gas — 117 Ibs
£5 "I * Propane — 139 Ibs

§’§ 0l - Distillate Fuels — 162 Ibs
g i/:: - Residual Fuels — 174 Ibs

* Coal (BC) — 205 Ibs
* Coal (AC) — 227 Ibs

Coal Fuel oil Natural Gas

Sowrce: U.S. DOE, EIA. Emissions of Greenbouse Gases in the United States 2001, DOE/EIA-0573 (2002),
Appendix B.
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U.s. €O, Ermnls

= U.S. CO, Emissions Intensity (2002):

= State of New York ~ 251 Million Metric Tons CO,
(~ 3.5% of the total U.S. inventory of CO, emissions)

log Kilotonne C/Year

B o0 - o6s
B ccs - oon
B 0313 - oo

| ooz - 029
| 0297 - 0545

B 05 - oen = o
Bl o The Whcan Project Sopport provided by:
Bl - Purdue Uriversity NASA (Carboa/04-0 3250167} UE

3 3 D Kevia R, Gurney USOGE (DE-ACOR-O5CHII2N| UNIvVEaRITY




Airnosnoesric €02 &

s Gloozl Weirrnine):

= Atmoshperic CO2 Levels &
Global Surface Temperature — 1845 - 2005:

» Global “Tipping Point” estimated at 450 ppm CO2

Atmaspheric CO4 Concentration {ppm)

390
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320

310 5

300 ~
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Temperature Change (°F)



Wny sSnauled We Carg Agout €C),7

= EPA declares CO, a hazard to human health

- Potential for EPA to regulate CO, emissions like
other pollutants (CO, NOx, etc.) if cap-and-trade
fails to reduce emissions

= Economic value to be placed on CO,in the U.S.
 Cap-and-trade legislation currently under debate
« Potential future carbon tax on CO, emissions

= Significant global impacts tied to increasing CO,

* Increase in global temperatures (1°C -3°C+?)
* Increase in global sea level (3 ft. — 30 ft.?)
« Quality of life of future generations in jeapardy

MiURA




= Clean Energy Jobs and American Power Act:
Senate Bill currently in progress to respond to
climate change & energy security challenges
facing the U.S.

= Cap-and-trade system proposed to manage CO,
emissions in the U.S. in the short-term

» CO, —trading at $20 / mtCO.e at the end of 2009

= CO, — expected to be valued at $50 / mtCO.e by 2020
& $100 / mtCO,e by 2050

= CO, offsets currently available in the U.S. of up to
$5/ mtCO.,e for CO, reduction projects providing a min.
of 15,000 metric tons of CO, reductions

" [t Is expected that both cap-and-trade & a carbon tax will
be necessary in the future to increase the pace of U.S.
CO, emissions reductions



Californiz Emissions MIURA
Reaching its “Tipping Point”

= Learning from LA...
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Calliorniz GrlG Emissiorns: MIURA

* AB 32: GHG emissions reduction targets — 2010 - 2050

350,000 -

300,000 - Sate20i0twont =t
' projected oo <o
emissiong . = ==
250,000 - 2 /_/
Sl (SR (SRR VRS ———"
e
H Soiocl U S Gtate 2020 Target
8 __.(_—_J ________ B = 25% Reduction
< E
= 12000 11990 GHG Levels e in GHG by 2020
3 / Target (1990 jevels by
= 2014)
100,000 - Kyoto 2012 Target
50,000 - :
nuratyby 72 80% Reduction
In GHG by 2050

s 3 s % 8 % £ 3
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1998
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Clirnzite Crizirie)s Cornrnitienne
U.S. Colleges & Universities

= American College & University Presidents’

Climate Commitment:
http://www.presidentsclimatecommitment.orqg/

= Over 685 academic institution signatories

= Signatories agree to make a commitment to:

« Generate a comprehensive inventory of current
GHG’s & develop a plan to achieve climate
neutrality at their campus as soon as possible

* Initiate tangible actions to reduce GHG’s at their
campus in the short term

 Make inventory, plan & regular progress reports
available to the public to take a leadership role in
encouraging action at other institutions

= Initiatives target 20% GHG reductions by 2020 &
80% GHG reductions by 2050


http://www.presidentsclimatecommitment.org/

Clirnzite Crizirigje Cornrniteeesre MIURA
New York Signatories

= New York institutions leading the way... « SIGNATORY OF

s AMERICAN COLLEGE & UNIVERSITY
II| PRESIDENTS CLIMATE COMMITMENT

STONY EMPIRE STATE
BRQ"SK COLLEGE
UNIVERSITY

STATE UNIVERSITY OF NEW YORK




U.S. survay oi Drougnt Coreitions: MIURA
Water Supply vs. Demand

* Drought conditions & severity across the U.S. (2008):

= “Green” technologies must be utilized to significanty
reduce water consumption

~ .I —~ - \}. “ e o W N 2 ’
= M lieafie. X (1 S : LR e T /
= 3 T =
- - e S~ ‘ 1 F 1 45_ = .\
. N\ 1 ' ; [ ;
In \ < 4
' O “ \ / ::
& s N AT a2 ~
SO A
Intensity: Drought Impact Types: ’ ‘1
[} DO Abnormally Dry r~ Delineates dominant impacts : 5
[1 D1 Drougnt - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands)

I D3 Drought - Extreme H = Hydrological (water)
I D4 Drought - Exceptional

Released Thursday, February 28, 2008
Author: Brad Rippey, U.S. Department of Agriculture
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U.S. survay of Weiter Cornsiurnotion: MIURA

Water Supply vs. Demand/

» U.S. per capita water use (gallons per day) 2008 +
Projected state-wide population increases (%) by 2030:

* Increased water consumption is at odds with
drought conditions in various regional “hot spots”

.- +7%

Gal / Day / Person

| | 0-100 $ H 20
[ ] 101-150
= :151-200 (an nu al)
B 1201-250
= :251-300

- 1301-350
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