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Choosing Our Future: Greenhouse Gases or Green Homes?By Rich MacMath



What is the Human Footprint?

What is the Human Footprint?

www.wcs.org/sw-high_tech_tools/landscapeecology/humanfootprint
A map of human influence on earth’s land surface

Presenter
Presentation Notes
The term human footprint refers to the impact humans have on the planet Earth. To measure this impact you have to account for population density, how much land is needed to grow food for the people, how much coastline and river systems are necessary to support the population and how much transportation and power is used by the population in any area.



Atlas of the Human Footprint

83% of world’s land surface under human influence

Atlas of the Human Footprint

www.wcs.org/sw-high_tech_tools/landscapeecology/humanfootprint

Presenter
Presentation Notes
This map shows the global impact of the human footprint. 83% of the Earth is now being used by humans in some capacity,  due mostly to population growth compounded with increasing consumption of resources.



The Human Footprint Report

83% of world’s land surface under human influence

The Human Footprint Report

“The global extent of the human footprint 
suggests that humans are stewards of 
nature, whether we like it or not. The long-
term impact of human influence, positive 
or negative, benign or catastrophic, 
depends on our willingness to shoulder 
responsibility for our stewardship.”

www.wcs.org/media/file/human_footprint2.pdf

Presenter
Presentation Notes
www.wcs.org/media/file/human_footprint2.pdf



The Human Footprint / Atmosphere

6OF

The Human Footprint / Atmosphere

http://data.giss.nasa.gov/gistemp/2005
4OF2OF

Presenter
Presentation Notes
The atmospheric footprint is the same idea as the human footprint. Instead of referring to changes made to the Earth’s surface, the atmospheric footprint refers specifically to the changes which occur in the Earth’s atmosphere as a result of human activity. The above map shows changes in atmospheric temperatures based on human impact on the atmosphere for the year 2005..



The Human Footprint / Atmosphere

The Human Footprint / Atmosphere

Presenter
Presentation Notes
This map shows the temperature anomalies from 1961 to 1990. Red dots indicate an increase in average temperatures and blue dots indicate a decrease. As you can see on the map, the increases in temperature are concentrated in the northern hemisphere. Scientists believe that this is because the countries in the Northern Hemisphere produce much more carbon dioxide than the countries in the Southern Hemisphere.



The Human Footprint / Atmosphere

www.cmdl.noaa.gov

Global Distribution of Atmospheric Carbon Dioxide

The Human Footprint / Atmosphere

Presenter
Presentation Notes
This graph shows the same information as the map on the previous slide, but further breaks down the information by latitude and also shows seasonal changes. From this data you can see that the most northern latitudes show the highest change in temperature, as well as the greatest seasonal changes. Putting the information from the last three slides together makes these latitude variations and seasonal changes understandable, because the higher latitudes have more people using more energy, and their energy use fluctuates with the change in seasons. Higher latitudes are cold in the winter when people use more energy for heating.



New Science?

1990: First IPCC report concludes there 
is a causal relationship between human 
activities and global warming.

1988: James Hansen, a leading NASA 
scientist, told a U.S. Senate sub-
committee he was “99% certain” that 
global warming was occurring and that it 
was linked to fossil fuel combustion.

1958: Charles Keeling began keeping 
CO2 records on the peak of Mauna Loa in 
Hawaii (more on this in a moment).

New Science?

Presenter
Presentation Notes
Starting as early as 1958 we had some convincing scientific data that showed carbon dioxide emissions having an impact on global climate, yet even in 1990 most government officials, and much of the public, still felt that the information was too new to be depended on.

http://www.amazon.com/gp/product/images/354066470X/ref=dp_image_0/002-5907502-4434466?%5Fencoding=UTF8&n=283155&s=books


New Science?

New Science?
1938: Guy Callendar, meteorologist, first 
to claim evidence of global warming.

1896: Svante Arrhenius, Nobel chemist, 
makes first quantitative attempt to 
measure effect of atmospheric CO2 on 
global temperatures.

1860: John Tyndall, scientist, measures 
absorption of light spectra by CO2 and 
attributes ice ages to changes in 
atmospheric gas concentration.

1827: Charles Fourier, mathematician, 
coins the term “greenhouse effect.”

Presenter
Presentation Notes
In fact, the scientific exploration of  change in global temperature goes back much further than 1950’s. As early as 1827 people were conducting experiments which showed that carbon dioxide was effective at trapping heat in the atmosphere. The term “greenhouse effect” comes from these early scientists who went on to do research in laboratories which gave further evidence that carbon dioxide was causing climate change.

http://en.wikipedia.org/wiki/Image:Arrhenius2.jpg


The Human Footprint / Atmosphere

The Human Footprint / Atmosphere
Mauna Loa Hawaii

Presenter
Presentation Notes
This last summer Rich MacMath visited Hawaii with his family and visited the site where Charles Keeling took his initial readings. There is a plaque there that commemorates his work in this field and shows some of his data for all to see.This is a photo taken of the atmospheric sampling station in Mauna Loa, Hawaii. The station has been taking air samples for more than 50 years. Hawaii is an excellent place to collect air samples because of the distance from major population centers and major industry.

http://earthobservatory.nasa.gov/NaturalHazards/Archive/Mar2002/MaunaLoa_M2002059_lrg.jpg


Not Enough Data?
Charles Keeling
1928 – 2005

Charles David Keeling's measurements of the 
global accumulation of carbon dioxide in the 
atmosphere set the stage for today's profound 
concerns about climate change. They are the 
single most important environmental data set 
taken in the 20th century. 

Not Enough Data?

Presenter
Presentation Notes
Dr. Keeling collected air samples and measured carbon dioxide levels for his entire career. His data is often used as the baseline for other scientists’ studies.There is a plaque in Hawaii which contains the above quote. It identifies Keeling as having collected the most important environmental data of the 20th century! Much of his work was included in Al Gore’s recent documentary called “An Inconvenient Truth”.



Not Enough Data?

www.cmdl.noaa.gov/ccgg/trends/

Not Enough Data?

Presenter
Presentation Notes
This graph is from the data that Charles Keeling took in Hawaii. The red line shows actual data, including seasonal variations, and the black line shows the average concentrations. As you can see, from 2002 until 2007 there was a clear increase, albeit from 372 ppms to around 382 ppms, on average. Is 10 ppms a large increase, or large enough to worry about?Sub note: ppm’s stands for “parts per million”. In other words, for every million molecules in the air, there was an increase of 10 molecules of carbon dioxide per the total, as shown in Keeling’s data.

http://www.cmdl.noaa.gov/projects/src/web/trends/co2_trend_mlo_landscape.pdf


Not Enough Data?

www.cmdl.noaa.gov/ccgg/trends/co2_data_mlo.php

Not Enough Data?

Presenter
Presentation Notes
This graph is to answer the question about how significant a 10 ppm difference from the last graph really is, we must look at more data. The graph above shows the data from the same collection site from the late 1950’s until today. The change in ppms is now closer to 60 ppms!But still, is that a large enough jump to be concerned. 

http://www.cmdl.noaa.gov/projects/src/web/trends/co2_data_mlo_landscape.pdf


Not Enough Data?

Keeling “Curve”
50 years  

6,000 
years

Not Enough Data?

Presenter
Presentation Notes
This graph gives the complete historical data set, based on information from ice cores which allow us to go back for thousands of years and check out what the carbon dioxide levels have been in the past. The more recent data is shown in red and green on the right side of the graph.As you can see, carbon dioxide has increased radically over the last 50 years, and, even if you compare the increase to the last period of geologic time when we saw this kind of change the change, the last time this occurred it took almost 8 thousand years. Today we are seeing a larger total increase occurring in just over a 100 years. This rate is alarming



Kyoto Protocol Participation 2005

Kyoto Protocol Participation 2005

163 COUNTRIES SIGNED AND RATIFIED

Presenter
Presentation Notes
Recognition of the severity of the problem resulted in an international agreement called the Kyoto Protocol. The Kyoto Protocol puts strict limitations on the amount of carbon dioxide produced by each country, using a rate based on a per capita amount. The map above shows in green all of the countries that have signed and ratified the agreement to date. Yellow countries have signed and are in the process of ratifying the protocol. Only two countries have signed and declined to ratify the protocol; the United States and Australia.date.http://en.wikipedia.org/wiki/Image:Kyoto_Protocol_participation_map_2005.png

http://upload.wikimedia.org/wikipedia/commons/1/1e/Kyoto_Protocol_participation_map_2005.png


What is an Ecological Footprint?

 The total area of 
productive land and sea

 required to provide the 
resources for,

 and assimilate wastes of,
 a defined population           

(e.g., a nation)
 at a particular level of 

consumption (lifestyle).

What is an Ecological Footprint?

Global Footprint Network
www.footprintnetwork.org

Presenter
Presentation Notes
An “ecological footprint” makes an assessment of human impact based on some of the same issues we have talked about earlier, but also brings into the discussion the concept of rate of consumption for each country. In this way it helps us to see that some countries, while small in total area are actually having a large impact on the planet (e.g.. The United Arab Emirates).



Ecological Footprint
of the average person in….

Ecological Footprint
of the average person in….
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Presenter
Presentation Notes
Americans and other western nations have very large ecological footprints. It is interesting to note that if everyone on the planet lived at the consumption rate of the average American we would need four planet Earths to sustain life!



Per Capita Footprint by Country

www.panda.org/news_facts/publications/key_publications/living_planet_report/index.cfm
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Presenter
Presentation Notes
This world map show the countries that have the biggest impact on the ecology of the Earth. The United States is behind only one country!The graph at the bottom shows you the number of acres needed to support this level of consumption. The western countries, and countries with high energy use like Kuwait, have the highest footprint.



Per Capita Footprint by Country
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Presenter
Presentation Notes
This map shows our energy use, and as you can see, energy use closely follows the ecological footprint. The graph at the bottom shows you the number of acres needed to support this level of consumption. The western countries, and countries with high energy use like Kuwait, have the highest footprint.



Footprints of Energy Technologies

Living Planet 
Report 2004

WWF

Different 
footprints 
to produce 
1mW of 
electric 
power

Footprints of Energy Technologies
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Presenter
Presentation Notes
So, how can using different energies change our footprint? This graph shows that wind has almost no impact, but fossil fuels are huge. It is also interesting to note that biofuel has a huge spike from minimum to maximum footprint. Biofuel varies so much due to the fact that it can result from farming with petrochemicals for fertilizers/pesticides/herbicides etc. and if grown that way they have a much larger impact on the environment.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.



Ecologi
cal 

Footprin
t 

Simplifi
ed

Ecological Footprint Simplified

Paul Ehrlich
The Population Bomb 1968

E F = P x A x T
Where
P = Population size
A = Affluence per capita
T = Type of technology

Presenter
Presentation Notes
The Environmental Impact of a city can be calculated looking at three indicators: The population size The city’s affluence per capitaThe types of technology in place1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



Role of Green Building Program

Role of Green Building Program

E F = P x A x T
Where
P = Population size
A = Affluence per capita
T = Type of technology

Paul Ehrlich
The Population Bomb 1968

Presenter
Presentation Notes
Green Building looks at all issues, population, consumption and impact of resource use and waste.The Environmental Impact of a city can be calculated looking at three indicators: The population size The city’s affluence per capitaThe types of technology in place1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



U. S. Energy Footprint by Sector

U. S. Energy Footprint by Sector
End Use Sector Shares

U. S. Total Energy Consumption 
2003

Annual 
Energy 
Review

2003
(EIA)

22%

18%
33%

27%

Transportation Residential

CommercialIndustrial

Buildings 
account 
for about 
70% of 

electricity 
use

Presenter
Presentation Notes
The United State’s energy use breaks down as follows: the highest is in industrial production, at 33%, 27% is for transportation, 22% is for residential, and 18% is for commercial. Over 70% of all electricity used is used in buildings.



What is Austin 
Energy doing?

What can you 
do?



GREEN BUILDING PROGRAM

Building 
Professionals

GREEN BUILDING PROGRAM
Public/Private/Consumer Partnership

Building Users 
and Owners

COMMUNITY-
OWNED UTILITY

Presenter
Presentation Notes
1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



GREEN BUILDING PROGRAM

Supply of green 
professionals

Demand 
for green

GREEN BUILDING PROGRAM
How It Works

Presenter
Presentation Notes
Austin Energy works with builders and contractors to train them on how to “build green”, and then through education, rebates and advertising they get the public to look for builders who have had this training and will built to meet the new energy and environmental guidelines for the city.By actively encouraging people to reduce the energy they use Energy Austin has been able to reduce the peak load demand, and met growing energy demands in Austin without building a new coal-burning power plant.1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



GREEN BUILDING PROGRAM

SOFT 
INFRASTRUCTURE

HARD
INFRASTRUCTURE

Principles or 
Vision
Plans or Policies
Programs
Land Use /Zoning
Codes

Transportation
Electric Power
Water/Wastewater
Communications
Solid Waste
Parks

GREEN BUILDING PROGRAM
How It Works

Presenter
Presentation Notes
In planning for the future Austin Energy takes a look at both the actual things that need to be in place for the city, like roads and power, and at the same time they have developed blueprint through their policies and programs so that any of the hard infrastructure things that have to be supplied meet the principles of their long-term growth vision for Austin. It is having this soft infrastructure in place that ensures “green” building and growth for the city.1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



Our Vision

Our Vision
To make Austin the most livable 

community in the country.

Presenter
Presentation Notes
1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



AUSTIN ENERGY STRATEGIC PLAN

Green Building Program
+

Energy Efficiency Programs
+

Green Choice Programs

AUSTIN ENERGY
STRATEGIC PLAN 

= 35% of AE total power 
profile by 2020

Presenter
Presentation Notes
Through the “soft infrastructure” programs of Austin Energy, they are trying to meet the goal of having 35% of Austin’s energy needs met through green building and conservation.



AUSTIN ENERGY POLICIES

 Energy Efficiency
(Demand Side Management)
 Diverse Sources of Energy 

(Distributed Energy Services) 
 Renewable Energy Portfolio             
 Clean Power Sources

AUSTIN ENERGY
POLICIES 

Presenter
Presentation Notes
The soft infrastructure in the form of policies includes energy efficiency, diverse sources of energy, renewable energy and clean power.



AUSTIN ENERGY 
PROGRAMS

 Energy Efficiency
 Green Building
 Power Partner
 District Cooling
 Combined Heat & Power
 GreenChoice
 Solar Rebates
 Plug-In Hybrids
 Zero Energy  Homes

AUSTIN ENERGY
PROGRAMS 

Presenter
Presentation Notes
These are some of the programs being offered for the public by Austin Energy.



RESULTS

AFFORDABLE CUSTOM PRODUCTION

KRDB

Pilgrim Building Newmark HomesHatch Partnership

Venture Four David Weekley Homes

RESULTS
6,500 + Homes Rated by the GBP

Presenter
Presentation Notes
Zero-Energy homes run the full spectrum, from low-cost housing all the way up to custom build luxury homes.



Gallery of 5 Star Homes

Gallery of 
5 Star 
Homes

Presenter
Presentation Notes
5 Star energy homes are designed and built to be energy efficient.



5 Star Homes

Monthly electric power use
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South Austin 5 Star Home 4250 kWh/yr North Austin 5 Star Home 5900 kWh/yr
Average Home in Austin 12,000+ kWh/yr

5 Star Homes
Examples of Annual Electric Consumption

Presenter
Presentation Notes
5 Star homes use significantly less energy than an average home in Austin, especially in the summer.



Results

Developer Builder Landscape Architect

GBP Rep Mechanical Contractor Architect

RESULTS
Hundreds of Green Building Professionals

Presenter
Presentation Notes
1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



Results Civic Buildings

AUSTIN CITY HALL
Antoine Predock Architects
Cotera Reed Architects
USGBC LEED Gold

RESULTS
Civic Buildings

Presenter
Presentation Notes
The new city hall in Austin is a “green” building.

http://www.pbase.com/cptinrn/city_hall&page=4


Results Civic Buildings

DANIEL RUIZ PUBLIC LIBRARY
Lars Stanley Architects

AEGBP 2 Star

RESULTS
Civic Buildings

Presenter
Presentation Notes
The Daniel Ruiz Library is a “green building”.



Results Commerical Buildings

VELOCITY CREDIT UNION
Clark Mente Architect
AEGBP 2 Star

RESULTS
Commercial
Buildings

Presenter
Presentation Notes
The new Velocity Credit Union is a “green” building”.



Results Diverse Energy Sources

Fuel cells Central chiller

Small photovoltaics

Large photovoltaics (ABIA)

Landfill methane

Remote wind turbines

RESULTS
Diverse Energy Sources

Presenter
Presentation Notes
The city of Austin is now getting energy from a wide range of sources, including many different kinds of renewable sources.



Results Renewable 
Energy Sources

Annual 
participation: 
665,000,000 kWh 
(Equivalent to 
55,000 homes)
Number 1 
program in U.S. 
in sales of 
renewable energy

GREENCHOICE®

RESULTS
Renewable Energy Sources

Presenter
Presentation Notes
Austin Energy is planning for more energy to be provided to the city from green sources such as wind, biomass, solar and hydro.1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



Results Avoided Infrastructure 
(Negawatts)

Pe
ak

 d
em

an
d 

in
 m

eg
aw

at
ts

AE Peak 
Generating 
Capacity
2800 Mw

Actual Peak 
Demand
23-26 Sep 2005

Estimated Peak 
Demand
Without DSM 
Programs

*ALL TIME RECORD

“Negawatts” 
20% From DSM

4000

3500

3000

2500

2000

1500

1000

500

0
FRI

23SEP05
SAT

24SEP05
SUN

25SEP05
MON

26SEP05

2434
2260

20102150
*640 NW

RESULTS
Avoided Infrastructure (Negawatts)

A record hot weekend in 2005

Cost example: lighting 
improvements cost AE $320/kW 
compared to $650/kW to build a 
new power plant.

Presenter
Presentation Notes
During a hot weekend in 2005 the City of Austin’s energy use peaked to an all time high. The amazing thing is, however, that due to the conservation efforts of Austin Energy’s policies, programs and rebates, the city managed supply al the energy needed without any outages. Without the conservation efforts of the last 20 years it would have required the building of another coal burning power plant to meet that demand.



Results Future Developments

Mueller Airport 
Redevelopment

RESULTS
Future Developments

Presenter
Presentation Notes
The development plan for the old airport site has incorporated “green building” and is planned so that it will be extremely energy efficient. Home owners will not have to drive for things like groceries and school! Buildings are planned to be resource efficient with low energy cost.This development is a model for “Green Urbanism”, a new movement in the United States focusing on infilling developed urban space to reduce the amount of future urban sprawl.



Results Future Developments

Dell Children’s Hospital               USGBC LEED Platinum

Mueller Airport 
Redevelopment

RESULTS
Future Developments

Presenter
Presentation Notes
From the website of the new Dell Children’s Hospital:  http://future.childrenshospital.com/green_building/What Is "Green" Building?"Green building" is a term used to describe design and construction practices that significantly reduce or eliminate the negative impact of buildings on the environment and building occupants. The new children's facility will maintain green building practices in each of the five categories necessary to be termed "green building."Sustainable Site PlanningThe site of the new children's facility (Robert Mueller Municipal Airport) is part of the City of Austin's Smart Growth Initiative.Water ConservationThe new children's facility will contain a rainwater collection system and will be xeriscaped for water efficiency.Energy Efficiency and Energy ConservationThe new children's facility will contain solar panels and heat recovery system and high efficiency equipment.Conservation of Materials and ResourcesThe new children's facility will utilize building materials and interior finishes which contain recycled materials, are recyclable or reusable, and cause the least environmental harm during manufacturing, use and disposal. We will reduce emissions of toxic or dangerous substances into the environment by utilizing materials that do not emit high levels of volatile organic compounds (VOC's). Our building practices will minimize construction waste and work to recycle and dispose of waste that is produced in a safe and responsible manner.Indoor Environmental QualityThe new children's facility will enhance the health & comfort of building occupants by optimizing natural daylight, and improving indoor air quality to eliminate undesirable health effects from airborne pollutants.In addition, SETON is partnering with the City of Austin and Austin Energy to build a District Energy Plant on the hospital site, which will provide high quality, reliable power, as well as chilled water and steam. The District Energy Plant will also have the capability to provide chilled water to other areas on the Robert Mueller Municipal Airport site.



Results Future Building Codes

Monday, 31 July 2006

RESULTS
Future Building Codes

Zero Energy 
Homes Project

Presenter
Presentation Notes
Austin Energy is actively trying to change building code to make all new single family houses “zero-energy capable”.

http://austin.bizjournals.com/


Results Future Building Codes

RESULTS
Future Building Codes

Zero Energy 
Homes Project
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Presenter
Presentation Notes
5 Star homes use significantly less energy than an average home in Austin, especially in the summer. 3kW solar houses use about the same low amount of energy all year and, even in the summer, use less energy from the grid than a 5 Star home.



Here’s what 
you can do.



Change a Light Bulb
Fluorescent bulbs:

Last longer
Save energy
Save money

10 year total electric cost:
Incandescent $600
Fluorescent $150

Presenter
Presentation Notes
Replacing incandescent bulbs with fluorescent bulbs saves both energy and money.



Change a Light Bulb

Fluorescent

155 lbs.660 lbs.

Incandescent

How much coal avoided 
over 10 years?

Presenter
Presentation Notes
Changing your light bulbs saves energy, which translates into a reduction into burning less coal for energy production.



Profitability of Energy Efficiency Upgrades
Home Energy Saver

http://hes.lbl.gov/hes/profitable.html

Change a Light Bulb

Presenter
Presentation Notes
The highest return for your dollar results from changing out your light bulbs, followed by sealing the duct work in your home. Other big savings result from using an energy efficient clothes washer and water heater. 



Upgrade Your Home and Business

Power Partner

Duct Diagnostics

Lighting, Appliances

HVAC Equipment Thermal Envelope

Upgrade Your Home and Business
through Austin Energy Programs



Upgrade Your Home and Business

www.austinenergy.com/Energy%20Efficiency/Tools%20and%20Tips/calculators.htm

Upgrade Your Home and Business
through Austin Energy Programs

Presenter
Presentation Notes
You can calculate your personal energy savings by going to Austin Energy’s website at: austinenergy.com



Buy Energy Star Applicances

Refrigerators
Dishwashers
Clothes Washer
Air Conditioners
Lighting Fixtures 
Ceiling Fans

If just one in 10 homes used ENERGY 
STAR qualified appliances, the change 
would be like planting 1.7 million new 
acres of trees.

Buy Energy Star Appliances

Presenter
Presentation Notes
Look for the energy star label when you are buying new appliances.

http://www.energystar.gov/index.cfm?c=home.index


Install Solar Electric Panels and Water Heaters

Solar Rebate Program
One of the highest solar rebates 
in the U.S. at $4.50 per watt
Example: 3kW (3,000 watts) PV 
system in Austin

3000w x $6.35/watt:
Austin Energy rebate:
Federal tax credit:
Net cost:
(22.5% of gross cost)

$20,000
-$13,500
-$  2,000
$  4,500 

Install Solar Electric 
Panels and Water Heaters

Presenter
Presentation Notes
Austin Energy offers rebates for adding solar panels and water heaters to your house. These rebates, coupled with eventual savings on your energy bill, make solar energy an attractive option for homeowners.

http://www.meridiansolar.com/ProjectImages/Systems/Hood1_lg.jpg
http://www.meridiansolar.com/ProjectImages/Systems/Ollington1_lg.jpg
http://www.meridiansolar.com/ProjectImages/Systems/Galveston1_lg.jpg


Support the Plug-in Hybrid Program

Support the Plug-in Hybrid 
Program

www.pluginpartners.org

Presenter
Presentation Notes
The City of Austin is replacing their fleet of city vehicles with hybrid electric pug-ins.



Learn More…

Austin American-Statesman 05/14/05

Learn More…

Public educational 
& demonstration 
events of the 
Green Building 
Program

Presenter
Presentation Notes
1994 City Council passed resolution instructing Public Works and ECSD (Green Building) to develop Sustainable Building Guidelines for municipal building projects.Guidelines establish a process that helps the design team establish sustainability goals and choose strategies for meeting those goals.Vol 1 - Principles of Sustainability (1996, 2002)Vol 2 - Specifications Guidelines (1999)Vol. 3 - Operations/Maintenance (1998) Since 1998, bond cycle municipal projects have line item = 5-15%  of construction budget for sustainability.Each municipal project has sustainability consultant assigned to the design team.June 2000 council resolution requires municipal projects to meet LEED Silver certification.



GREEN BUILDING
Market Forecast

“…Green building will reach its “tipping 
point” by 2007 using conservative 
estimates. This is profound. As any 
industry crosses from being “less 
involved” to “more involved” it means the 
rest of the industry will be forced to follow 
and the green homes of today will become 
the standard homes of tomorrow.”

Residential Green Building Smart Market Report
McGraw-Hill Construction/NAHB

September 2006

Presenter
Presentation Notes
It is already a reality in Austin, Texas. Green building has reached the tipping point, and we are moving into a future where it will seem like building any other way was crazy.



Green Building is…

…a set of principles, 
policies, and practices
…implemented by AE, GBP 
members, builders and 
citizens everyday
…at building, development, 
city, and regional scales
…that better “balance” our 
ecological footprint
…so that we may pass on…

Green Building is…

Presenter
Presentation Notes
"Green building" is a term used to describe design and construction practices that significantly reduce or eliminate the negative impact of buildings on the environment and building occupants. 



…A sustainable future

…A sustainable future

The best way to predict the future is to invent it.
Alan Kay (Inventor of OS for Apple Computers)



Choosing Our Future:
Greenhouse Gases 
or Green Homes?

CONTACT INFORMATION
Austin Energy: www.austinenergy.com

Green Building Program: www.austinenergy.com/go/greenbuilding
Rich MacMath: rich.macmath@austinenergy.com

ESI: www.esi.utexas.edu

Presenter
Presentation Notes
Choosing Our Future: Greenhouse Gases or Green Homes?By Rich MacMathProduced by and for the Hot Science – Cool Talks Outreach Lecture Series of the Environmental Science Institute.  We request that the use of any of these materials include an acknowledgement of Rich MacMath and the Hot Science – Cool Talks Outreach Lecture Series of the Environmental Science Institute of the University of Texas at Austin.  We hope you find these materials educational and enjoyable.



Rich MacMath
Rich MacMath, is a Registered Architect with a Masters degree from the University 
of Texas. He started his sustainable career in the 70's as the Co-founder of 
Sunstructures Architects in Ann Arbor, Michigan. Prior to joining Austin Energy's 
Green Building Program, Rich was working with the Center for Maximum Potential 
Building Systems as a sustainable architecture consultant for commercial, 
educational, and office building projects, including LEED ratings for commercial 
and office buildings. He has extensive experience with materials and products life-
cycle analysis and database development. Rich is currently the lead Green 
Building Program staff member working with the City of Austin's Neighborhood 
Housing and Community Development Department to create an affordable, solar 
powered, green built subdivision in Austin. 
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