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What is Energy Security?

How do we define Energy Security?

* International, national, state, individual economic well being

* Industry (OIl, gas, coal, wind, solar, nuclear, geothermal, bio, hydro,
etc)

» Sector (Financial, Transportation, Agricultural, etc.)
 Developed versus developing nations

« Accident, Criminal or Terrorist physical security

* Global Climate Change

 Food as an energy source and impacts on global markets
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Figure 5-3 Figure 5-4
Major U.S. 0il and Gas Fields Restricted Natural Gas Resource Areas

in the U.S. Lower 48
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Much of the nation’s oil and gas resource base resides on fed-

The United States is the most mature oil-producing region in eral lands or in federal waters. A large portion of this is not

the world, and much of our easy-to-find resource base has open to exploration and development. For example, an esti-

been delpeted. Advanced exploration and production technolo- mated 40 percent or 137 trillion cubic feet of potential natural

gies of the past two decades have played a key role in recover- gas resource in the Rockies is either closed to exploration (29

ing additional oil and natural gas from existing fields. tcf) or is open to development under restrictive provisions
(108 tcf).

Saurce: ULS. Department of Energy Energy Information Administration.
Source: U.S.Department of Energy. Energy Information Administration.

National Energy Policy Chapter 5
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Fiqure 7-2 Figure 7-3
Current Electric Power Bottlenecks L.S. Investment in New Electric Power Transmission
" {Millions of 1990 Dollars)
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Growth in peak demand for electricity has far outstripped in-
vestment in transmission capacity. As a result, transmission
constraints could aggravate already limited supplies of
power and could result in high prices in some areas of the
COUNtry.

Transmission capacity limits could result in price pressures and reliability problems this surmmer in Source: PA Consulting Group, based on data from the DI data base,
California, Long I=land, the Great Lakes, the Southeast, and New England. The arrows in this figure de-
pict the locations and directions of current transmission congestion.

Source: North Amarican Electric Refability Council,

National Energy Policy Chapter 7
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Pue U'S. Natural as Transmission Pipeli
u.s. oil Pipelines . ural Gas Iransmission Fipelines

The two million miles of oil pipelines in the United States are the principal mode for transporting crude Wirtually all natural gas in the United States is moved via pipeline. The forecast of a doubling in the
oil and refined products. They account for about 66 percent of domestic product movements. number of new natural gas wells drilled annually and an 80 percent increase in the number of active
drilling rigs will require new pipelines.

Sowce: U5 Dapartmant of Transportation. (ffice of Pipaline Safoty.

Source: U5, Department of Transportation, Office of Pipeline Safaty.

National Energy Policy Chapter 7
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Figure 8-2
Sources of U.S. Fuel Consumption in 1999
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The United States produced 72 of the 98 quadrillion Btus of
energy that it consumed in 1999. We are self-sufficient in vir-
tually all our energy resources, except oil, of which we import
52 percent of our net requirements, and natural gas, of which
we import 15-16 percent net, primarily from Canada.

Source: ULS. Department of Energy, Energy Information Administration.

Figure 1-3

Fuel Sources for Electricity
Generation in 2000

Figure 1-2
The U.S. Needs More Power Plants
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Electricity is a secondary source of energy, generated through the

consumption of primary sources. Coal and nuclear energy account

for over 70 percent of U.S. electricity generation.

Source: U.S. Department of Energy, Energy Information Administration.

National Energy Policy Chapter 1 and 8

2,500 Existing Capacity Minus Future Retirements
0
2000 2010 2020

The nation is going to require significant new generation
capacity in the next two decades. Depending on demand, the
United States will need to build between 1,300 and 1,900 new
power plants—or about one new power plant a week.

Source: LS. Department of Energy, Energy Information
Administration.
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Figure 8-1

The U.S. Economy is More Energy Efficient
(Energy Intensi{w

Primary Energy Use
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National Energy Policy Chapter 8

Figure 8-11
Energy Consumption in China and
India: 1970-2020
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China and India account for the bulk of projected growth in oil
demand in non-OECD countries.-

Source: U.S. Department of Energy, Energy Information Administration.-
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. Figure 8-5
Figure &-4 Proven World 0il Reserves in January 2000
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In 2000, nearly 55 percent of gross U.S. oil imports came

from four leading suppliers: Canada (15%), Saudi Arabia The world's proven crude oil reserves remain relatively concen-
(14%), Venezuela (14%), and Mexico (12%). trated. The Middle East holds 664 billion barrels, or roughly

two-thirds of the world's conventional oil reserves, followed by
Saurce: U.S.Department of Enerqy. Enerqy information Administration. the Western Hemisphere (14%) and Africa (7%).

Source: U.S. Department of Energy, Energy Information Administration.

National Energy Policy Chapter 8
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Primary Energy Consumption by Fuel Primary Energy Consumption by Sector
(Technology Scenarios) (Technology Scenarios)
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Low Technology Reference High Technology
Annual Energy Outlook, Modeling, and Data Conference: March 28, 2007 eicl_.;- 2

Annual Energy Outlook, Modeling, and Data Conference: March 28, 2007
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Delivered Energy Consumption by Sector and Fuel Carbon Dioxide Emissions
(Reference Case) (Technology Scenarios)
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Annual Energy Outlook, Modeling, and Data Conference: March 28, 2007 @g 6 Annual Energy Outlook, Modeling, and Data Conference: March 28, 2007 @I_g 27
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H.R.3221
Renewable Energy and Energy Conservation Tax Act 2007
(Engrossed as Agreed to or Passed by House)

PART 4--COMMERCIAL AND FEDERAL BUILDING EFFICIENCY
SEC. 9042. HIGH-PERFORMANCE GREEN FEDERAL BUILDINGS
SEC. 9043. COMMERCIAL HIGH-PERFORMANCE GREEN BUN®S.
SEC. 9044. ZERO-ENERGY COMMERCIAL BUILDINGS INITVAT
SEC. 9049. ENERGY EFFICIENCY FOR DATA CENTER BWNIGS.

(7) HIGH-PERFORMANCE GREEN BUILDING- The term "hggrformance green building' means a building tllating
its life-cycle, as compared with similar buildin@s measured by Commercial Buildings Energy Consomfurvey or
Residential Energy Consumption Survey data fronkttiergy Information Agency)--

(A) reduces energy, water, and material resour@ us

(B) improves indoor environmental quality, incluglireducing indoor pollution, improving thermal canrtf and improving
lighting and acoustic environments that affect guamt health and productivity;

(C) reduces negative impacts on the environmewutyinout the life-cycle of the building, includinig @and water pollution
and waste generation;

(D) increases the use of environmentally prefergiptelucts, including biobased, recycled content aantoxic products
with lower life-cycle impacts;

(E) increases reuse and recycling opportunities;

(F) integrates systems in the building;

(G) reduces the environmental and energy impactsaaportation through building location and sdesign that support a
full range of transportation choices for users leé building; and

(H) considers indoor and outdoor effects of thddng on human health and the environment, inclgein

Obijective is to reduce energy consumption and lead transformation of markets
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« Buildings use approximately 40% of the total energy consumed
* Energy use tracked in CBEC'’s database
* Energy models used by Energy Star and LEED



The PMC Group LLC

Engineering a Better Tomorrow Today

EPA Green Building and Energy Star

o i ST P Pt R

e B - '\'; PORTFOLIO MANAGER - QUICK REFERENCE GUIDE
; — z _ OFFICE BUILDINGS

RATE YOUR ENERGY PERFORMANCE

U= the LIS ERA&s energy performance rating system within Porfolin
Manager 1o rate the energy performance of your offices on a scake
of 1-100. Rate &l of your facilties and update the data rgulary to
take contrel of yeur ensegy costs. See top of page two for eligility
and data needed.

PORTFOLIO MANAGER STEP-BY-STEP

ACTIVITY ACTION

‘Access Portilio Manager hitpe//ww energystar. govibenchmark
Seroll down t the Login seetion

o B
N

= Aeress your account
® Create a new accourt = Click NEW/ LUSER
= Login to an existing acsount =Entter user name and password and click LOGIN
wheta brief systam oveniew = Click SYSTEM TOUR or LEARN MORE

Add & new faciity Click ADD FACILITY

r= "ELERRMTE EARTH Do) u Enter general bulding data Enter data and click SAVE
ﬁ#&ﬂ i R = [ Erterspeceuse dats Go to “Space Use™ section and click ADD SPACE

wEniter a facility name and select the space
Cli:kCONTIWUE pezaire

e | ——
[ o aperating hours. Click SAVE

Repe st for all space npes
n Enterenergy use data Bo o “Energy Meters™ section and click ADD METER

=Erer Meter name, typs, units. Click SAVE

wEnter number of months and start date.
Click CONTINUE

=Erer enengy use and cost Click SAVE
Bepe st for il fusl types

n Revizw and interprat results 20 to “Facility Parformanes™ saction and
review your results. Guidance is provided on
page two of this guide.

£ = [0 Manage scoountand apply Share data, generate a Statement of Ene

gy
for recognition Paﬁumanca,apﬂforﬁe ENERGY STAR, craate &
Euilding profile, and perfom cther administative tasks.

Buildings must now be registered in Energy Star
Energy modeling based on utility bills, score of 75 needed for label
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USGBC LEED

Preduct Portfolio TR Frrea B i = = ukd
BT .

S @
@ o
wonm. * LEED certification cost range $80-$200K

| @ LEED Silver is federal minimum
~* LEED construction costs range 1-15% but coming down
| @  Non LEED buildings are being called “Brown Buildings”
« LEED NC Certified 26-32, Silver 33-38, Gold, 39-51, Platinum 52-69 points

Labaratosies™
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LEED and Energy Use

Measured Energy Use of LEED Buildings

Energy Savings in LEED Buildings
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Theactual energy use of LEED-certified buildings varies dramatically, even once
energy-hogging labs and hospitals are excluded as in the data shown here. Note
that some LEED buildings, especially those certified at the Gold or Platinum
levels, are approaching or exceeding the initial target of the 2030 Challenge,
which is 50% of the national (CBECS) average. Source: USGBC
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Thoe cictwal savings vary winch more widely Yow the proposed sovings Bl weve predicted i
Hie LERLY sulntitssipnis —with some profects qorually siiomeing negative saings (esage fat
evieeids fair Dose casel, The Dades shote the quardles (25% of projects) alioge mind Delode each
it Wate that LEEDY psstgms coergy pornis for predicied energy cost sqomgs, witoh de

ot s covrespani 1o predicten encegy soviigs. Source: L3GHEHE

» Less than 2000 LEED buildings, more being added every day
* Trend appears to be in the right direction
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Fanig Spuads
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x Fererestioon

For Public Usa arad Diiaplay

Octobeer 1008
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LEED-NC Application Guide
far Multiple Buildings and
On-Campus Bullding
Projects

(Lo el

s i T W LB D
usarg Ayang Spust
eryiora I

Project Checklist

Sustainable Sites 14 Possible Points
Pyt Comstraction Activity Pollstion Preveation Baind
Gt Siie Selection
it Developmen: Densiry & Communiry Conneceiviey
ity Bromnfield Redevelopment
oot 41 Alberuative Tram:pertasion, il Tosepes
itz Albernative Trazspertasion. b srge & Curging tzzem
it 3 Albernarive Tramsporeasion, Low baisiny & st £
it o4 Alvernative Trazsportsion. futig copacey
L T L E—
Site Development. nasissza O
Sturmeater Design, craaty
: Seormwater Design cratey
Eieat [-lind Effect, es oot
72 Heat Eilsnd Effect, aot
crcite Light Pellurien Reduction

.

Water Efficiency 3 Possible Points
ot Water Efficient Landscaping fasus by fo80 1

itz Water Efficiens Land:caping 5o rousts Usmce ko imasize 1

itz Tnmovasve Wastemater Technalogie: 1

1

'

coutit 3t Water Use Feductinn, 335 patsain
Coutit13 Water Use Faductinn, 325 fusetion

Energy & Atmosphere 17 Possible Points
e Fundaments] Comemizvioning of the Building Fusegy

Sy Raan
gz Misismnm Energy Derformance —
roeg s Fumdamenss] Refrizerans Management Raan

i1 Opsimize Emeryy Performance o

ity On-Sire Fenewsble Eserey =
ity Enlaanced Commizzioning '
it Enianced Refrigersur Mazsgement 1
it Meazaremendt & Verifiestion '
Cocite Grees Power '

Materials & Resources 13 Possible Points

Seurage & Collection of Recyclables e
Building Feuse, dann 19% of Esining e, Floze & Bsef '
: Building Rewse, ncesss 190 of ezinig watn, ey Rect

ling o—
Wasie M
Comsiraction Wasee Managemenz, ¢
Material: Eauce,
Materials Rewse. 10
Crital Foecyeled Content 12% (pen-cmmoner
Recyeled Comteat, 5% fostcovese
Biegional Materials, 1% tssacid,Poceesed & Memafadared

SR S—

Rapoeaity
Coeizz Feepional Marerials, v trzacaet peocesst & Msmivasmd

1
Cowtite Rapadly Remewable Materiak: 1
o7 Cersified Woed 1

Indoor Environmental Quality 15 Possible Points
gt Mimisnm 14 Pecformance —
g2 Emvizommental Tobaces Smake (ETS) Contrel Bapun

Codt1 Outdoor Air Delivery Momitoring
Increased Venidstion

om 1AQ Blan

145 Plan,

Low-Eitring Marerials, asvers & soers

Indoor Chemical & Faliurant Source Comrrsl
Contrallabilicy of Systems, Lghas
Contrallabilicy of Systems, Tresss Coraer
Thermal Comfert, owga

T P —

'
1
1
1
1
1
'
1
1
'
1
1
'
. 1
Dayligin & Views Views for 0% cf Spaces 1

Innovation & Design Process 5 Possible Points

1
1
Insovacien in Design 1
'
1

LEED Accredised Professionsl

Project Totals 69 Possible Points

Carsifiod 2032 putnts Silias 11-18 pa Gald 19-31 poiaws FITmn 1360 poisss

 Significant effort to submit documentation
* Energy Modeling and Commissioning Authority

Cricher 2018

* V2.2 is web based, 69 point arithmetic scale
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USGBC LEED V3.0

THE SUSTAINABLE PRESERVATION COALITION & LEED 3.0 Chang|ng LEED to a Welghted

""""""""""""" system based on LCA Indicators
& Preservation/Social/Cultural
Metrics

WHAT IS LIFE CYCLE ASSESSMENT?
A methodology for assessing the environmental
performance of a product over its full life cycle.

Vst ol

...................

LCA METRICS
1. Reduced Carbon Footprint - Construction Process

2 2. Reduced Carbon Footprint - Operations & Livability
LEED 3.0 — 2009 3. Durability

INCREASING POINTS FROM 69 TO 100, & ALTERNATE 4. Life Cycle Flexibility
COMPLIANCE FOR EXISTING BUILDINGS
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Smart in your world Mar[inez § B T Reznick ﬂ NON - LCA METRICS
Arent Fox — &onson  pogeesr Studley  [Group”  wmccww 2 5. Social Sustainability
6. Health & Comfort
National Trust for Historic Preservation 7. Social Capital

Barbara Campagna AlA, LEEP AP, Graham Gund Architect 8. Density
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Geothermal, Solar, Wind Power

WHAT IS A GEOTHERMAL ENERGY?

Taps into the earth’s GEOTHERMAL HEAT PUMPS e
inexhaustible supply of f———— Dot
renewable thermal
Energ‘,.l' = Hical cachanper 140
+ underground or underwater Wz el Troee the gregrad
+  temperatures remain fairly )
moderate at 45°-55°F . year- Far
rownd.
100
Water, pumped through a
heat pump, is used to
heat and cool 80 +
100 ft.
tower
B leniad ckead kam mw"
DN b g ke o e e 60"
20 ft.
tower
Forrester Construction Company, Scott Forrester . ®
_D 30-80 fr.
20 =
These roof shingles are coated with e s totl il ol i
PV cells made of amorphous o
silicon. When installation is —

complete, the PV shingles look
much like ordinary roofing shingles,
but they generate electricity. DOE

American Wind Energy Association, Ron Stimmel Small- Wind Advocate
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Green Roofs

Forrester Construction Company, Scott Forrester



Green Roofs

Forrester Construction Company, Scott Forrester



Alternative Fuel Vehicles



Green Building Operations

GreenBiz http://www.greenbiz.orqg/
Live Green http://www.greenlivingmadeeasy.org/index.htmi
Sustainable Business http://www.sbnow.org

Santa Monica Green Buildings program http://www.smagbc.org/index.htm
Building Energy Performance News www.bepinfo.com

Energy Partnership http://www.eep.ncr.vt.edu/

Green Roofs http://www.dcgreenworks.org/index.html

US Green Building Council http://www.usgbc.org

Green Building Institute http://www.thegbi.org/home.asp
Carbon Footprint http://www.carbontrust.co.uk/about

DC Green Council http://www.builditgreendc.org/buildings.htm|




WRI - Greenhouse Gas Protocol

US is now a signatory



Climate Change



Climate Change

IPCC Climate Change 2007: Synthesis Report



Climate Change

http://en.wikipedia.org/wiki/Climate_change



Climate Change

http://en.wikipedia.org/wiki/Climate_change



Carbon Trust

http://www.carbontrust.co.uk/default.ct

Carbon Footprint calculator




NGS — Six Degrees



The World Without Us

http://www.worldwithoutus.com/did_you_know.html



