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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
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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
Top 10 Suppliers of U.S.Oil Imports in 2000 v
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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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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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Figure SPM.6. Projected surface temperature changes for the late 21 century (2090-2093). The map shows the muli-AOGCM average projec-
tion for the A18 SRES scenario. Temperatures are relative to the period 1980-1998. {Figure 3.2}
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Climate Change
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WRI - Greenhouse Gas Protocol

US is now a signatory



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



Year Built vs. EPA Site Energy (kBtu/sf)
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State Efficiency Rankings

Jerry Jackson, Ph.D.
College of Architecture, Texas A&M University



Average Shares of Total Operating Cost,
Downtown Washington Office Building

Cliff Majersik LEED AP
Institute for Market Transformation, Inc.



Typical Energy Uses in DC
Office Buildings

Cliff Majersik LEED AP

Institute for Market Transformation, Inc.



USGBC LEED

The Leadership in Energy and Environmental Design (LEED) Green Building Rating System™
encourages and accelerates global adoption of sustainable green building and development practices
through the creation and implementation of universally understood and accepted tools and performance
criteria.



USGBC LEED



LEED and Energy Use

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



LEED New Construction v2.2

 Significant effort to submit documentation
* Energy Modeling and Commissioning Authority

* V2.2 is web based, 69 point arithmetic scale



USGBC LEED

 LEED Certified 26-32, Silver 33-38,
Gold, 39-51, Platinum 52-69 points

« LEED Silver is federal minimum

« LEED certification cost range $80-
$200K

« LEED construction costs range 1-
15% but coming down

 Non LEED buildings are being
called “Brown Buildings”




USGBC LEED V3.0

Changing LEED to a weighted
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.

LCA METRICS

1. Reduced Carbon Footprint - Construction Process
2. Reduced Carbon Footprint - Operations & Livability
3. Durability

4. Life Cycle Flexibility

NON - LCA METRICS
5. Social Sustainability
6. Health & Comfort

7. Social Capital

8. Density

National Trust for Historic Preservation
Barbara Campagna AlA, LEEP AP, Graham Gund Architect



EPA Green Building and Energy Star

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



How Does Your Building Perform?



Energy Star Rated Buildings



ENERGY STAR and LEED Buildings
Command Premium Prices

“...LEED buildings command rent premiums of $11.33 per square
foot over non-LEED peers and have a 4.1% higher occupancy...”

“...Rental rates in ENERGY STAR buildings represent a $2.40 per SF
premium...and have a 3.6 % higher occupancy...”

“...ENERGY STAR buildings are selling for an average of $61 per SF
more than their peers...”

“...LEED buildings command a remarkable $171 per SF [premium]...”



DOE Clean Cities and Building Tech

« Buildings use approximately 40% of the total energy consumed
* Energy use tracked in CBEC'’s database
* Energy models used by Energy Star and LEED



Geothermal, Solar, Wind Power

Forrester Construction Company, Scott Forrester

These roof shingles are coated with
PV cells made of amorphous
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



Alternative Fuel Vehicles



Green Roofs

Forrester Construction Company, Scott Forrester



Energy Efficiency Partnership



EE Contracts

John Christmas, SVP
Hannon Armstrong



Energy Optimum Mix above Hurdle Rate

John Christmas, SVP
Hannon Armstrong



Investments in Energy Performance
Retrofits Have High Returns*®

Cliff Majersik LEED AP
Institute for Market Transformation, Inc.



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|




