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Sustainability?

oDevel opment that meets |
oresent without compromising the ability of

future generations to meet their own

needs. O the Brundtland Commission 1989

Green?

Being a organization or community means
changing the way we purchases, develops,
produces, and provides products and
services so it has a positive impact on the
environment.




Green In the News

Af...a major shift to renewab
expected to pr oduGreendfobsziuringi | |

t he next t h rusmnferéhde ot MaybrseiBtford@ourant

A fi.. . dev e lGoepmobsiaind Gyden technology vital
t o our e CothmMc@imy . O

Af...a clean energy economy Ww
create 5 million new Green | 0 b BarackObama

AfiWe can cr e &tean jobs thatiwll help comserve
energy, promote the deployment of new technologies, and
contribute to the mission of becoming a more sustainable
nat i ©rednJobCorps



What i1s a Green Collar Job?

A A Green-Collar Job is in essence a blue-collar
job that has been upgraded to address the

environment al chall enge:
L. Blake, Apollo Alliance

A When it comes to mechanicals, i Gr e @eans
maximizing the energy efficiency of existing
equipment, and specifying the most efficiency
systems for new applications, using renewable

and sustainabl e fuel s ai
Green Mechanical Council



The Triple Bottom Line




People
Workforce Development

A Buying and Selling Energy

A Building Energy Assessment

A Energy Efficient Building Construction

A Project Engineering and Implementation
A Generation and Utility-Scale Construction
A Building Operations and Maintenance

A Transmission and Distribution

A Transportation Services

From: The Advanced Technology Environmental and Energy Center



Projected Jobs
In Renewable Energy

Monuvfoduring Jobs and Investment for 185, 000 MW

Location & of Johb= Joh=
Firm= Wind Solar

llin s 2,289 20010 |9, 2¥8
Mo Yook 1.¥25 1 8523 I4,817
Pennsyhvania 2,188 | #.568 15,767
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Wimc crsin 1,331 25179 4,943
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From: Renewable Energy Policy Project
Sponsor: United Steel Workers



Massachusetts Analysis

Clean Energy Jobs by Municipality
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NY & NJ Analysis

POTENTIAL WIND POWER
COMPONENT MANUFACTURERS

T

18,523 NEW JOBS

POTENTIAL SOLAR POWER
COMPONENT MANUFACTURERS

14,617 NEW JOBS

POTENTIAL WIND POWER
COMPONENT MANUFACTURERS

7,870 NEW JOBS

POTENTIAL SOLAR POWER
COMPONENT MANUFACTURERS

6,741 NEW JOBS



Emerging Occupations

Building automation Specialist
CHP Technician

Ice storage Technician

Biofuel Processing Technician
Fuel Cell Technician

Carbon Trader

Sustainability Coordinator

Advanced Transportation
Systems technician

Power Purchaser

Renewable energy site
assessor

Geothermal specialist
Solar and wind assessor

Efficient Construction
tradesmen and supervisors

Renewable energy systems
installer
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m GREEN COLLAR JOBS

The Association CERTIFICATION PROGRAMS

of Energy Engineers

CEM 1
CMVP i
DGCP i
CBCP i
CGD i
GBE 1
CIAQP i
CLEP 1
CPQ 1
CSDP i
CRM i
CEA I

Certified Energy Manager
Certified Measurement & Verification Professional

Distributed Generation Certified Professional
Certified Building Commissioning Professional
Certified GeoExchange Designer

Certified Green Building Engineer

Certified Indoor Air Quality Professional
Certified Lighting Efficiency Professional
Certified Power Quality Professional

Certified Sustainable Development Professional
Certified Carbon Reduction Manager

Certified Energy Auditor



Profit
Connecticut Is at the End of the pipeline

Connecticut Energy Expenditure Estimates
by Fuel Source, 2002 (Million Nominal
Dollars)

Heating
Fuels
1,346.90

Natural Gas
1,144.80
Transportation

=uele —Other 218.70

~

2,289.90 \_ Nuclear
\ 68.60 -

Coal 68.10

Biomass
30.50

60% petroleum

Connecticut Petroleum Consumption
Estimates by Sector, 2004
Thousand Barrels

Transportation
52573

Commercial

4680 Electric Power

. 2751

Source: DOE EIA

97% petroleum




Impact on US Economy

UNITED STATES FOREIGN OIL SOURCES Januvary-May 2008 g-';fﬂ":'-';
Frels

Mideast/North Africa [N 482.0
Canada [N 379.2
south America [N 288.9
Sub-Saharan Africa [ 288.7
Mexico I 199.8

Europe [N 143.6
Caribbean [ 81.7
Former Soviet republics* [ 74.2 *Includes Russia, Azerbaijan,
. Kazakhstan, Belarus, Ukraine,
Asia ] 31.1 Turkmenistan and Georgia
SOURCE: Energy Information Administration MATT PERRY / Union-Tribune

On average nationwide, roughly 38% of the cost of gasoline is tied to foreign-
produced petroleum. Every time Americans spend $50 at the pump, they're
sending about $19 abroad. MAJOR NATIONAL SECURITY ISSUE!

Athe | argest transfer of wealth iIn
Texas oilman T. Boone Pickens

t
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The Red Zone!!!

oConnecticut may become a separate pricing zone for
electricity if it does not control growth in use and demand
and build 900 MW of Generat.

A Energy use is growing by
Less than 2% per year

A Growth in CT System
Peak has grown by 7% two
years in arow

A Natural Gas is now the
Generation fuel of choice

) VA,

ISO Day-ahead Pricing



Profit
Green Differentiates

A Attracts new clients

A Improves Business Image

A Is recognized as environmental leader
A Reduces risk of higher energy cost

A Enjoys lower operating cost

A Improves employee moral and health
A Provides competitive edge

From: Green Energy Council



Planet
The Environment




Environmental Impact

A US is 3% of Population using 25% of energy resources
A Rain forest being cut at 40 areas a minute

A CO2 has risen from 280 ppm to 382 ppm in 100 years
A Average Temperature increase 3.25% to 7%

A Ocean PH rising, impacts capability to absorb CO2

A Ocean Levels Rise
A Climate Changing




Global
Warming

Riggs Glacier in
Muir Inlet at
Alaska's Glacier
Bay National Park
has retreated. In
1941, the glacier
was 2,000 feet
thick.



What are we doing about it?

Connecticut Initiatives

A 1998 Connecticut Energy Efficiency Fund
A 1998 Connecticut Clean Energy Fund
A 2005 Climate Change Action Plan

A 2005
A 2006
A 2006
A 2007
A 2007
A 2008

PA 05-1 An Act for Energy Independence
Distributed Generation and CHP

SO NE Demand & Price Response

PA 07-242 Energy Efficiency Act

~uel Diversity & Biofuels

—orward Capacity Market

A 20% Renewable Energy by 2020



Rel I abl

Demand

A " N Your Next Next
E'a.“t 105'6‘“ Zogs'a.”t 30s Bui | ditngBousi | diggBsi | din
apacity apacity apacity Demand Demand Demand
If Load Increases . .. [
A Build generator A Consume less
A Build transmission A Curtail during critical peaks
A Build distribution A Shift consumption

The Energy Market typically met load by building new generators
but now Pays Customers for Load Response



Energy Efficiency
67% Cheaper than ANY Supply Option

$/kWh

$0.120

$0.100

$0.080

$0.060

$0.040 T

$0.020 1

$0.000 -

Levelized Electric Supply Cost in New England

(includes generation, T&D capacity and line losses)
Z.
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Levelized Total Resource Cost of Energy Efficiency
P
o
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Source: NEEP




New Generation of Technology
T-5

A90%
efficient

ATwo level
dimmable
electronic
ballast

AExcellent
color
rendition

Existing 3 lamp T8 w/85% efficient ballast = 94 watts ALow and
New 2 lamp T5 w/90% efficient ballast = 47 watts :
50% energy and demand reduction high -bay

Equal light output and lamp life applications




Typical HVAC System

Indoors | I

Roomis)
|
I
Ourdoors :
I
Ihrum I:IEJ w._m Return Adr Star
Camper I BMixed Air Star
: I'ﬂ_. Freeze Seat
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Ohatcdon |
Air i
Damper 2

Outdoor %
Air

Fim.
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Reset of

Economizer

-

Hearting Coil Blower
Cooling Caoil

[rain Fan

Air Filwer(s)

S Cenimal Adr Handling Un il ee—"
P

[T): Temperature Sensor
(D)= Air Control Damper
LY

Unit Ventilator
http://www.purdue.edu/envirosoft/child/checklist/vent_m.htm

HVAC
Systems

Savings
Opportunities

AEfficient Chiller
or DX Unit
ADDC Controls
AEconomizer

AEfficient Motors
AVFD on

Pumps and Fans
ADemand Control
Ventilation
AHeat Recovery




ECM: DCV
Case Study: Columbus School

A Demand Control Ventilation

A Outside Air (OA) Percentage varies with
occupancy load

A Uses minimum required OA at a certain time compared
to a maximum constant OA supply

100% 100%

50%

0%

6AM

6AM 12PM 6PM
DCV Outside Air Percentage Non -DCV Outside Air Percentage




Improved Efficiency




