AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)
AMERICAN SOCIETY FOR ENGINEERING EDUCATION (ASEE)
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS (AICHE)

Engineers Forum on
Sustainability

Forum Addresses Sustainability in Education and Practice

At the January 10, 2003
meeting of the Engineers
Forum on Sustainability,
participants heard and dis-
cussed awide range of pres-
entations on various aspects
of sustainability. Topics
included Science and Tech-
nology for Sustainability;
Environment, Engineering
and Human Hedth; The
B usiness-Environment
Learning and Leader-
ship Network; Engineers
Without Borders -
USA; Air Quadity Im-
provements in South Africa;
and the RNRF Conference
on Non-point Source Water
Pollution. Many of these
presentations are summa
rized in this issue of the
Newsletter.

Also featured in this

issue are articles on
sustainability in engineer-
ing education and K-12 edu-
cation, hydrogen as an &
ternative energy source, and
efforts to include an eng-
neering component in
UNESCO programs.

The next meeting of the
Engineers Forum on
Sustainability is scheduled
for Friday, May 9, 2003 in
Room 250 of the National
Academy of Engineering in
Washington, D.C. The Fo-
rum will meet from 9 AM
to Noon, and the Engineers
International  Roundtable
will meet in the same room
from 1 PM to 4 PM. Please
mark your calendar for
these two events. Detailed
agendas will be emailed to
you prior to the meetings.

Notice to First-Time
Newsletter Recipients:

In order to "spread the
word" about developments
and issues in sustainability,
the Forum is expanding its
email distribution list for
the Newsletter to include
individuals with leadership
roles in engineering and e
lated disciplines who may
have responsibilities and/or
interests in various aspects
of sustainability. The
Newsletter is published
three times a year, and we
hope that you will find it
useful and informative in
your professiona activities.
If you do not wish to e
ceive future issues, please
notify danap@saiche.org.

-- Al Grant — Forum Chair
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Sustainability in Engineering Education

(Ed. Note: This feature article was
written by William E. Kelly, P.E., Fd-
low, ASCE; Professor of Civil Eng-
neering, The Catholic University of
America; and Immediate Past Chair,
Engineering Accreditation Commission,
Accreditation Board for Engineering
and Technology [ABET])

Introduction

Sustainability isincluded in the new
ABET Engineering Criteria as part d
Criterion 4 which states in part The
curriculum must prepare students for
engineering practice culminating in a

major design experience based on the
knowledge and skills acquired in ear-
lier coursework and incorporating
engineering standards and realistic
constraints that include most of the
following considerations.  economic,
environmental, sustainability, manufac-
turability, ethical, health, and safety,
social, and political.

Comments on the new Criteria and
on sustainable development by eng-
neers and others underline the lack of
agreement on the meaning sustainable
development and sustainability in eng-
neering. What sustainability means in

engineering practice continues to be
debated but students will benefit by
joining in the continuing discussion on
the issues surrounding sustainable d-
velopment. Sustainable development
in any form will not succeed without
well-informed input from the engineer-
ing community. Although some of the
environmental problems that have
turned our attention to sustainable e
velopment are undoubtedly technology
induced, effectively dealing with these
issues and indeed fully implementing
sustainability in practice will depend
on new technologies and new
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Sustainability in Engineering Education continued

technological approaches. A recent
report by the National Academy notes
that relatively little of the input over the
last 10 years or so had been from the
science and technology community.

The Board of Direction of the Ameri-
can Society for Engineering Education
(ASEE) approved the following state-
ment on sustainable devel opment educa
tion in June 1999:

Engineering students should learn
about sustainable development and
sustainability in the general education
component of the curriculum as they are
preparing for the major design experi-
ence. For example, studies of economics
and ethics are necessary to understand
the need to use sustainable engineering
techniques, including improved clean
technologies. In teaching sustainable
design, faulty should ask their students
to consider the impacts of design upon
U.S society, and upon other nations and
cultures. Engineering faculty should use
systems approaches, including interdis-
ciplinary teams, to teach pollution pre-
vention techniques, life cycle analysis,
industrial ecology, and others sustain-
able engineering concepts.

Case studies, including studies of
university-industry-government partner-
ships, can be used to illustrate the m-
portance of the multidisciplinary aspects
of designed systems, the impacts of those
systems upon society and the environ-
ment, and the practical viability of the
sustainability concept.

ASEE believes that engineering
graduates must by prepared by their
education to use sustainable engineering
techniques in the practice of their profes-
sion and to take leadership roles in fa-
cilitating sustainable development in
their communities.

Clearly there is alot of support and
encouragement to move ahead with
sustainability in engineering education.

Sustainability in General Education
As noted in the ASEE Statement,
much of what students learn about sus-

tainable development and sustainability
must come from the general education
component of the curriculum as they
prepare for the major design experience.
Studies of economics and ethics are nec-
essary to develop an understanding of
sustainable development and where
technology, in particular clean technolo-
gies, could fitin.

A number of the ABET outcomes fit
very well with building a knowledge of
sustainability as a consideration in d-
sign. Overal, the ABET Criteria pro-
vide a framework for including
sustainability in an undergraduate eng-
neering program and suggest opportuni-
ties to educate the rest of the campus on
sustainability issues as well.

For those interested in potential link-
ages between security and sustainable
development, it have been suggested
that the environment could be the &
tional security issue of the twenty-first
century. The reasoning is that some of
the parts of the world where water isin
shout supply are also some of the most
unstable.

Sustainability in
Design

The only explicit requirement for
sustainability in the ABET Criteriaisin
the genera criteria.  With the great
strides being made in the application of
sustainability concepts to manufacturing
processes, it is important to begin to
define the principles that apply to all
fidds of engineering and some basic
principles that could be introduced to all
engineering students early in their eng-
neering program.

In discussng generad engineering
principles, it is important to define the
design paradigm so as to include the
considerations called for in ABET Crite-
rion 4. It will also to necessary to e
fine the systems context for design and
define metrics that can be used to dete-
mine whether design goa are met and to
compare aternatives.

Life cycle design is one of the ways

Engineering

the engineering profession could contrib-
ute to sustainable development. Al-
though life-cycle design is far from nor-
mal practice, consideration of life-cycle
costs is common in many areas. Pollu-
tion prevention is an element in life-
cycle design and many companies are
finding that pollution prevention just
makes good business sense.

In teaching design, sustainability is a
broad enough concept to encourage stu-
dents to consider design in its societal
and global context. This should also
encourage students to think in more
interdisciplinary ways. In teaching pa-
lution prevention for industry, it is nec-
essary to know industrial processes in
some detail. In discussing pollution
prevention in manufacturing it becomes
very clear to civil engineering students
that they are dealing with an interdisa-
plinary problem that requires a team
effort for solution.

Consideration of systems aspects of
sustainability in engineering design edu-
cation could encourage a reconsideration
of the systems approach in engineering
education in the United States.

In discussing sustainability as a con-
sideration in design, students must con-
sider the context of their projects. Dur-
ing construction of America s infrastruc-
ture, from the construction of the trans-
continental railroad to the interstate
highway system, relatively little consid-
eration was given to the impacts that
these systems would have on the envi-
ronment and social-economic systems.
Today, some even say that if we had
had to consider sustainability when
building these projects, they would
never have been built!

By including sustainability in discus-
sions of design, there is ample motiva
tion to review some of the large existing
infrastructure projects from the pe-
spective of sustainability. It should be
possible to learn a great deal from such
an “enhanced” case history approach
and at the same time learn about the
history of their profession.
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After World War 11, Europe and &
pan had the opportunity to rebuild
much of their infrastructure. To what
extent did this rebuilding alow them to
build a more efficient infrastructure?
What can we learn from this experience
and apply to developing countries is

sufficient capital can be found. Even
with the best of intentions, sustainable
development for developing countriesis
not going to be possible without capital.
But efficient use of capital by well-
educated engineers is going to be one of
the keys to successin this development.

Finally, while ASCE includes some
direction in its Code of Ethics, good
examples of the application of the prin-
ciples of sustainable development in
civil engineering design, manufacturing,
and construction are needed.

NCSE Conference Advances Education for a Sustainable and Secur e Future

Roughly 700 people gathered in
Washington, DC at the end of January
to explore the linkages among science,
environment, sustainability and security
with the goal of sparking education re-
form to integrate these disciplines and
create an agenda for a sustainable and
secure future.

Sponsored by the National Council
for Science and the Environment
(NCSE), this conference brought to-
gether scientists, educators, policymak-
ers, business people, environmentalists,
government officials and community
leaders to develop recommendations for
a nationa education agenda to include
sustainability and security, and to c-
vise a plan and a constituency for mak-
ing this agenda a national priority.

Jonathan Lash, President of the
World Resources Institute, set the stage
for conference participants to discuss
the role of education in achieving a sus-

tainable and secure future, and made a
case for a broader perspective of secu-
rity that integrates sustainability and the
environment.

Following the lecture a roundtable
discussion involving leaders across the
political spectrum from government,
science, communication and education
discussed the relationships between
security, sustainability and the environ-
ment, and how education should be
changed in order to increase the under-
standing of these relationships.

Conference attendees participated in
21 concurrent breakout sessions focused
on K-12 , community and higher educa
tion; public communication; and a vari-
ety of topics including diversity, geo-
graphic education, planetary health,
business, and curricular development.
The goa of these sessions was to &
velop 6 — 10 bulleted recommendations
of what should be done to advance edu-

cation for a sustainable and secure future
within the context of the breakout area.
At the end of the conference volun-
teers were given the task of producing a
report of recommendations on how to
improve environmental and
sustainability education on various lev-
els, in various communities and as a
whole. Conference coordinators plan to
distribute the report widely — through
briefings and presentations to Congress,
federal agencies, press, and K-12 and
higher education professionals, as well
as to UN officials working on the UN
Decade of Education for Sustainability.

For more information please visit the
NCSE conference web site at:
http://www.ncseonline.org/
NCSEconference/.

BELL Network Promotes Sustainability in Business Schools

Business schools all over the world
have begun to recognize the important
role they have to play in transforming
the ways in which industry meets hu-
man needs. Protecting the environment
was once considered only a cost of -
ing business; today, the environment is
emerging as a fundamental issue for
business. Companies all over the world
are now winning and losing markets
based on the environmental impact of
their facilities, processes and products.
Unfortunately, few managers emerge

from business school prepared to inte-
grate environmental considerations into
business strategy. WRI's BELL
(Business-Environment Learning and
Leadership) is helping to change that.
BELL faculty understand that the
environment is an intrinsic part of al
business activity, from design and pro-
duction to marketing, use and disposal.
To make management education "green”,
professors must address environmental
issues across the entire spectrum of the
curriculum's core courses. Furthermore,

students and faculty must form partner-
ships with business leaders and sur-
rounding communities to share knowl-
edge and gain practical experience in
creatively addressing environmental
chdlenges.

BELL Activities

Curriculum resources fill in the gaps
that exist in the business and environ-
ment teaching literature. BELL pub-
lishes numerous teaching cases, devel-
oped by professors in al management
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disciplines to help incorporate environ-
mental issues into the management cur-
riculum. BELL publishes a web-based,
annotated guide to environment and
business teaching cases from al publish-
ers. With help from Second Nature, our
partner for sustainability in higher edu-
cation, BELL aso offers a database of
business school course syllabi demon-
strating how numerous professors have
integrated environment into their
courses and what teaching materias
they use.

Technical assistance provides the
services of SEP staff and others to help
each BELL school develop a unique,
lasting approach to business and envi-
ronment issues. The assistance may
include - but is by no means limited to -
site visits, faculty development work-
shops, guest speakers, student seminars,
internships and career development.
Environmental Enterprise Corps (EEC)
provides an exciting opportunity for
business students to gain first-hand ex-
perience assisting entrepreneurs who are

establishing or expanding environmental
companies in Latin America. Through
the EEC, student teams have the oppor-
tunity to help these companies with a
range of services, including business plan
development, marketing strategies, finan-
cia analyzes, and capital search. These
services help the companies attract n-
vestment, while making aware of the
business opportunities available in fast-
growth environmental sectors.

BELL Conferences and workshops
enable faculty to learn about |leading-edge
environment and business developments,
network with their peers and learn about
teaching innovations and resources. In
addition to the annual BELL Conference,
WRI also coordinates periodic regiona or
topical workshops or seminars.

Materials exchange occurs continu-
oudly through BELL. SEP regularly dis-
seminates business and environment
course material for faculty review and
adoption. The quarterly BELL Newslet-
ter keeps faculty and other BELL net-
work members in touch with each other,

new development, new resources, €etc.
Beyond Grey Pinstripes. Preparing
MBAs for Social and Environmental
Stewardship, is a biennia report pub-
lished by WRI in partnership with the
Aspen Institute's Initiative for Social
Innovation through Business. The e
port evaluates leading business schools
to identify innovators and to benchmark
class work, research and student activi-
ties that foster social and environmental
stewardship. Beyond Grey Pinstripes
helps prospective students find the right
MBA program for their needs, helps
employers identify which schools offer
training they want their employees to
have, and helps innovative practices
spread faster among business schoals.

For more information please contact:
Rick Bunch, World Resources | nstitute
10 G Street, NE Suite 800

Washington, DC 20002

Tel: 202-729-7600; Fax: 202-729-7637
E-mail: rickb@wri.org

World Economic Forum Creates Disaster Resour ce Networ k

The Disaster Resource Network
(DRN) harnesses resources voluntarily
donated by business to mitigate human
suffering associated with disasters.
DRN makes is easier for businesses to
offer talent or in-kind donations for the
emergency response phase of disaster
relief and ensures that corporate dona
tions are delivered in a coordinated and
effective manner to existing humanita-
ian organizations. World Economic Fo-
rum members first conceived of DRN at
the Annual Meeting 2001 in Davos,
Switzerland, as they reflected on the
Gujarat earthquake of January 2001.

The initial objectives of the Disaster
Resource Network are to:

Create a clearinghouse to efficiently
couple the demand for goods and
services following a disaster with

the supply of those goods and serv-
ices from engineering and transpor-
tation companies.

Develop a network of regional busi-
ness leaders who are willing to take
action and use influence to help out
when disaster strikesin their region.
Develop a training marketplace to
train business employees who are
prepared to volunteer their time and
their knowledge to help out follow-
ing a disaster.

Develop a knowledge database to
overcome the legal, contractual, and
regulatory hurdles that can slow
progress when timeis critical.

By leveraging local resources through
this network of regional business leaders,
the DRN in bringing together companies
to deepen collaboration between busi-

ness, governmental agencies, interna
tiona organization and non governmen-
tal organizations to produce a much
more effective contribution to existing
disaster relief efforts. The DRN also
provides companies with an opportu-
nity to increase their engagement, and
demonstrate their commitment and sup-
port in their local communities.

Further Steps

Planned activities include:
Continuing collaboration with the
International Federation of Red
Cross and Red Crescent Societies
(IFRC);
Conducting training seminarsin
London, Mumbai and Mexico City
to inform senior corporate execu-
tives of the private sector’srolein
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Disaster Resour ce Networ k continued

supporting disaster relief agencies
and to explain the processes for
doing so;

Continuing collaboration on the
“INSARAG Critical OnSite Sup-
port” initiative in collaboration
with the United Nations Disaster
Assessment and Coordination
(UNDAC), adepartment with
OCHA;

Liking the DRN Resource Database
with the UN Central Registry of
requests and resources for emer-
gency use by UN agencies. The
Disaster Resource Network would
thus become the central point of

contact for resource coordination
between private corporations and
the UN;

Strengthening collaboration with
the Corporate Network for Disas-
ter Response in the Philippines,
and expanding membership in all
countries,

Conducting the First Annual DRN
Regional Leadership Seminar.

The DRN currently has over 15 corpo-
rate members in England, India, Mexico,
the Philippines, Spain, Sweden,
Switzerland and the United States.

EWB-USA: A Program and Project Profile

Engineering curricula in modern uni-
versities are mostly designed toward
solving the problems of the one billion
rich but do not address the needs of the
five billion poor. This is unfortunate as
the demand of the developing world for
engineering solutionsis likely to increase
in the forthcoming years due to popula
tion growth. There is a need for training
anew generation of engineers who could
better meet the challenges and needs of
the developing world. The challenge is
the education of engineers: (i) who have
the skills and tools appropriate to al-
dress the issues that our planet is facing
today and is likely to face within the
next 20 years; (ii) who are aware of the
needs of the developing world; and (iii)
who can contribute to the relief of the
endemic problems of poverty afflicting
devel oping communities worldwide.

Engineers Without Bordersin the US
originated at the University of Colorado
at Boulder as a follow-up to fieldwork
in May 2001 when Bernard Amadei,
Professor of Civil Engineering, took ten
undergraduate students from the De-
partment of Civil, Environmental and
Architectural Engineering to help with
the construction of a water distribution

system for a small Mayan village b-
cated in southern Belize.

The work in Belize led to the crea
tion of a non-profit 501 (c)(3) tax-
exempt corporation called Engineers
Without Borders™ - USA (EWB-
USA). The first chapter of EWB-USA
(cdled EWB-CU) was formed at the
University of Colorado at Boulder in
late fall 2001. A nationa workshop was
held near Boulder on October 5, 2002.
About 50 participants attended the
workshop with a representation from
academia, industry, and national labora-
tories. Asafollow-up to the workshop,
about 20 new student chapters and sev-
eral professional chapters are coming
on-line across the U.S.

The mission of EWB-USA is to help
developing areas worldwide with their
engineering needs, while involving and
training a new kind of internationally
responsible engineering student. Most
EWB-USA prgjects involve the design
and construction of water, sanitation,
and energy systems. These projects are
initiated by, and completed with, contri-
butions from the host community,
which is trained to operate the systems
without external assistance. All EWB-

For information please contact:
Matthieu Zellwegger

Manager, DNR Development

World Economic Forum

91-93 route de la Capite

CH-1223 Cologny/Geneva, Switzerland
Tel: +41(0)22 869 1212

Fax: +41(0)22 786 2744

e-mail: drn@weforum.org

web site: www.weforum.org/drn

USA projects are designed to be appro-
priate and self-sustaining. They are con-
ducted by groups of engineering stu-
dents under the supervision of profes-
sional engineers and university profes-
sors. The students select a project and
go through all phases of conceptual d=-
sign, analysis and construction during
the school year with implementation
and monitoring during bresks and the
summer months. By involving students
in al steps of the projects, the students
become more aware of the social, eco-
nomic, environmental, political, ethicd,
and cultural impacts of engineering proj-
ects. On-going EWB-USA projects are
located in Belize, Peru, Madli, Nepal,
Mauritania, Nicaragua, Haiti, Thailand,
Armenia, and Senegdl.

During 2001-2002, 35 engineering
students at the University of Colorado
at Boulder participated in the projects.
Detailed description of these projects
can be found on the web (www.ewb-
usaorg). All EWB-CU projects have
been financed by smdl grants from the
University of Colorado (Outreach Com-
mittee; Engineering Excdlence Fund;
Undergraduate Research Opportunity
Program) and private donations.



PAGE 6

M ARCH 2003

EWB-USA continued

Project Profile: San Pablo, Belize

EWB-USA began in San Peblo, a
Mayan village of about 250 people. In
April 2000, Angel Tzec, a representa
tive of the Belize Ministry of Agricul-
ture invited the author to visit San Pablo
to examine the possibility of designing
and installing awater delivery system to
the village.

Since the village had no electricity,
running water, or sanitation, and because
most villagers worked at a nearby &
nana plantation, the responsibility for
carrying drinking and irrigation water
from a nearby river (the Swasey river)
to the village fell to the village children.
Confident that a water project would
help improve the quality of life of the
villagers, and drengthen their ability to
maintain their community and their cul-
ture, the author returned to Boulder.
There, he recruited eight University of
Colorado students in civil and environ-
mental engineering.

The team set to work considering the
options for San Pablo and settled on a
ram pump as the most efficient, sustain-
able design under the local conditions. A
waterfall with 6-7 ft of head provided
the energy necessary to drive the pump.
Thewater distribution system consisted
of a water intake structure, a ferroce-
ment drive tank and a storage tank con-
nected by a network of about 3,000 ft of

PV C pipes. The pump was able to pro-
vide a steady flow of 1 gal/min to the
village storage tank located about 120 ft
abovetheriver level.

The entire project was completed in
May 2001 at a cost of about $14,000.
Nevertheless, more than that, it demon-
strated the potential of professional and
student engineers working together to
help alocal, underdeveloped community
creste a sustainable solution.

Three months after installation of the
water distribution system, the Swasey
river experienced a 10-year flood in
August 2001. The water level rose about
70 ft over a short period and eroded
severely the river embankments. The
flood damaged a section of the water
distribution system along the river in-
cluding the ram pump. The rest of the
water distribution between the river and
the upper storage tank remained intact
and could be salvaged. In September

2001, the ram pump was replaced by a
more conventional 5.5 HP gasoline
pump. The pump was connected to the
exigting 1.0 in PVC distribution line.

Following the September visit, the
area of San Pablo was hit in November
2001 by a magnitude IV hurricane.
Many of the banana plantations were
leveled off and the men in the village
found themselves out of work. The
gasoline pump was damaged by the hur-
ricane. The local villagers did not fix the
pump due to a lack of financia re-
sources. The author arranged to have the
gasoline pump fixed at a Mennonite
community in Belize. He then traveled
to Belize in March 2002 to deliver the
pump, reinstall it, and reconnect it to
the existing 1.0 in PVC distribution line.
A second 1.5 in PVC line was installed
to provide more water to the storage
tank.

Finaly, in July 2002, three 140 ft
deep water wells were drilled in the vil-
lage. One of the three wells yielded a
continuous flow of 7 gal/min of clean
water. Plans are to return to San Pablo,
drill more wells, provide electricity, and
construct amedica clinic.

For further information contact
Bernard Amadei

Telephone: 303-492-7734

E-mail: amadei @spot.colorado.edu

CERF Assists South Africain Phase-Out of Leaded Petr ol

The Civil Engineering Research
Foundation (CERF) is working with
USEPA to assist the South African gov-
ernment in the phase out of leaded no-
tor fuel. South Africahas major refining
capacity with significant upcoming -
vestment needs and is a major exporter
of leaded gasoline to other countries on
the continent. Influencing such a major
supplier is likely to produce increased
demand for deregulation and market-
opening activities in other countries in

the continent, as well as substantial re-
duction in the health effects associated
with lead in gasoline. This technica
support is being carried out though a
cooperative agreement with USEPA,
using funding from the USAID Africa
Trade and Investment Program.

This project provides an initial -
portunity to achieve early successes in
the “Clean Fuels and Energy Initiative”
adopted by agreement at the World
SUmmit on Sustainable Development

(WSSD). The project brings together
many of the same players and issues
that will be involved in further develop-
ments of the Initiative and offers a pro-
totype for later activities.

South Africa accounts for about 53
percent of the lead produced on the con-
tinent and about 4 percent of the total
global production. It isalso responsible
for about 28 percent of the annual lead
emissions in the continent. The South
African Government transportation air
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CERF Assists South Africa continued

emission situation is characterized by
the following conditions:
The number of motor vehicles is
increasing rapidly
Auto emissions are not regulated
Ambient air quality is deteriorating
including higher lead levels
Related health problems are in-
creasing

Components of the Program

The existing situation provides an
opportunity for beneficia change. A
shift to unleaded gasoline can be used as
the first step in a program of major e-
ergy efficiency and environmental m-
provements to the entire distribution
chain and a program of pollution control
for motor vehicles, with significant q-
portunities for international companies
in vehicle emissions control, monitoring,
and other aress.

The objectives of the project include
the following:

- Promote and assist the phase out
of leaded gasoline
Build long-term linkages for envi-
ronmental cooperation and trade,
especially developing USA/South
Africabusiness linkages
Provide technical assistance to -
dustry and the government
Promote public awareness and
education.

The components of a comprehensive
program of implementation are being
developed through new legidation and
regulation by a variety of South African
government agencies. The following
efforts, and the relevant agencies are of
particular importance:

Air Quality Act—Dept. of Envi-
ronmental Affairsand Tourism
Fuel Quality—Dept. of Minerals
and Energy

Fuel Pricing—Dept. of Mineras
and Energy

Vehicle technica specifications—
Dept. of Trade and Industry
Emission inspection procedures—
National Dept. of Transportation

Vehicle/traffic control measures
National Dept. of Transportation

USA Implementation Assistance
USEPA and CERF have been leading
the USA effort to assist in the transition
by developing partnerships with the
South African government, industry,
and NGOs. In particular, the assistance
isoccurring in the following aress:
Potential  business linkages—for
example, many international mar-
kets and industrial linkages are pos-
sible in functions such as refinery
conversion services and hardware,
automobile parts, and gasoline dis-
tribution equipment.
Technical assistance—we are pro-
viding research and support in the
area of financia incentive mecha
nism, Fuel additive research and
analysis and means to capture
spin-off benefits.
Capacity building—we are working
with government environmental
technical staff, small and medium
sized businesses, and NGOs to
provide training, resources, and
information to improve their abili-
ties to address the issues.
Public awareness and education—
we developed a broad-based infor-
mation program ranging from de-
signing cartoon characters to apped
to children, to designing informa-
tion to be included with automobile
registration packets.

The Path Forward

A major Implementation Collabora-
tion Workshop, sponsored by USEPA
and CERF took place in Johannesburg
(January 2003). This workshop in-
volved the full range of stakeholders in
the program. The objective of the work-
shop was to assist in developing the
relationship and involvement from all
sectors that will be necessary to con-
tinue the successful implementation.

The lessons leaned in South Africa
will inform efforts elsewhere, whether
linked to the Clean Fuds and Vehicles

Initiative, or other clean air or environ-
mental enhancement programs. The
interaction with the South African gov-
ernment, business, and NGOs will con-
tinue with a variety of activities includ-
ing an assessment mission from South
Africato USA by environmental profes-
sionals, and continuing direct business
and NGO linkages.

The South African strategy for m-
plementation and activities to date
include:

Multi-stakeholder workshop held

in May 2002

Consensus on standards

Agreement on approach

Communicate benefits

Develop timetable

Communicate benefits including:

- Increased health

- Reduced cardiovascular disease

- Reduced bronchial disorders

- Reduced hospital admissions

- Longer life expectancy

- Reduced lost working hours

-Economic benefits in auto

production

South Africa will be adopting the Euro
standards for motor vehicle emissions.

For further information, contact
wkirksey @cerf.org

Shell Center for Sustainability

The new Shell Center for
Sustainability at Rice University
held its Inaugurad Conference on
March 12-13, 2003. The new
Center is committed to developing
and implementing sustainable solu-
tions to the critical, interconnected
environmental, economic, and socia
challenges facing our planet. A
report on the Inaugural Conference
will be given at the May 9, 2003
meeting of the Engineers Forum.
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US Engineering Community Recommends UNESCO Engineering Program

With the return of the United
States to UNESCO there is a significant
opportunity to strengthen the capacity
of developing countries to address pov-
erty eradication and sustainable devel-
opment and strengthen the capacity of
UNESCO to assist in thisprocess. The
public should be aware of and under-
stand the central role of engineering in
promoting and creating the conditions
for enduring peace and security.

Accordingly, the US engineering
community has recommended that
UNESCO create an "Engineering and
Technology Program for International
Development' with an estimated cost of
$5 million per biennium that would be
based on UNESCO partnerships with
non-governmental engineering organiza-
tions.

The proposed program would focus
on strengthening engineering education,
hands-on training, engineering ethics and
codes of practice for sustainable devel-
opment, promotion of engineering and
technology in follow-up to the World
Summit for Sustainable Development
and enhanced application of engineering
and technology for:

Capacity Building in Engineering
Sciences and Technology

Poverty Eradication and Sustain-
able Devel opment

Dissemination of Information,
Knowledge and Technology

Priority attention will be given to water
supply and sanitation, cleaner produc-
tion and recycling, energy efficiency and
conservation, renewable energy, and
emergencies and disaster preparedness.

Background

The United Nations Educationa,
Scientific, and Cultural Organization is
an intergovernmental organization,
founded in 1946, that has working rela
tionships with other international or-
ganizations, and particularly with non-
governmental organizations (NGOSs)

such as the International Council for
Science (ICSU), the International Coun-
cil for Engineering and Technology
(ICET), and the World Federation of
Engineering Organizations (WFEO)/
Union of Technical Associations.

The United States withdrew from
UNESCO in 1984, and is scheduled to
rejoin in 2003. Inthe interim, U.S. eng-
neers and scientists have worked
through engineering NGOs in such aress
as U.S. support of national hazards re-
duction programs and participation in
the 1996 World Congress of Engineering
Education and Business L eaders.

UNESCO has initiated a number of
partnerships with NGOs since its estab-
lishment. Many are being given priority
follow-up to the Johannesburg World
Summit on Sustainable Development
(WSSD). These partnerships
(management of water resources, renew-
able energy resources, etc.) engage the
engineering community as partners. For
instance, the international engineering
community is planning as a major initia-
tive, the 2005 World Congress on
Megacities of the Future, to be held at
UNESCO.

The US engineering community is
committed to supporting sustainable
development through the Johannesburg
Plan of Action and the UN Millennium
Declaration. Thereis an opportunity to
leverage these efforts and develop an
engineering initiative, as part of the
United States rejoining UNESCO, that
would focus on engaging U.S. engineer-
ing capability to support US commit-
ments to sustainable development. Pri-
ority areas common to UNESCO pro-
grams and the Johannesburg Plan of
Action include "Water for the Poor
Initiative" and the "Clean Energy  Ini-
tiative."

Next Steps

The proposal signed by Hank Hatch
representing the Engineers Coadlition, Al
Grant - Engineers Forum for

Sustainability and Bill Kelly - Engineers
International Roundtable was sent to the
State Department for inclusion in delib-
eration regarding US rejoining
UNESCO.

In parallel, the proposal, endorsed
by Paul Kostek Chair of AAES and
Luther Graef US member of the WFEO
Executive Council was forwarded to
Jose Medem President of WFEO. Un-
der President Jose Medem’s signature,
the WFEO Executive Committee, meet-
ing in February, agreed to send its e&-
dorsement for the proposal directly to
UNESCO Director General Matsuura.

To further support the proposal,
several meetings, organized by State and
the National Academies were held in
February in DC with the UNESCO
Delegation from Paris including: Walter
Erdelin ADG for Natural Sciences, Ma
cigl Nalecz Director - Division Basic and
Engineering Sciences, Szollos Nagy
Secretary International Hydrological
Programme and Howard Moore Director
of UNESCO Venice Office.  The pro-
posal was well accepted by the delega
tion from UNESCO.

Much effort is now required to @-
sure that the proposal will be incorpo-
rated into the US UNESCO program
and the needed financial resources are
made available. Accordingly a small
task group including Hank Hatch,
Bill Kely, Al Grant, Phil Hemily,
Russ Jones, Tom Price, Jack Fritz and
Michagl Sanio is being assembled to
develop the strategy and to seek the
needed funding.

For more information contact:
Michagl R. Sanio

112 North Peyton Street
Alexandria, VA, 22314, USA
Phone: 703-683-9530

Fax: 703-549-4446

Email: msanio@igc.org
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Hydrogen is Focus of US Alter nate Energy Plansin 108" Congress

President Bush recently announced
in his state of the Union address $720
million in new federal funding to de-
velop the technology and infrastructure
for moving toward a hydrogen based
energy systemin the U.S. This Freedom
Fuel Initiative compliments the Freedom
Car initiative announced last year, which
would spur development of commer-
cialy viable fuel cell vehicles for use by
2020. A total of 1.7 billion will be
spent on the integrated program for gen-
eration and transport of hydrogen to be
used in fuel cell powered vehicles and
electrical power generation over the next
five years. While hydrogen is key focus
for aternate energy this year, some al-
ditional support for fusion, biodiesel
and solar energy usage is being devel-
oped.

The Hydrogen Program

A god of the hydrogen program is to
minimize the US dependence on foreign
oil by developing technologies to pro-
duce, store and distribute hydrogen and
to develop commercially viable hydro-
gen-powered fuel cells to power cars,
trucks, homes and businesses.

Partnerships with the private sector
are encouraged in the President’s initia-
tive. The president stated while fuel

cells are aready a proven technology,
citing that they have been in use by the
US space program for over 30 years,
research is needed to lower the cost of
hydrogen and the fuel cells. According
to the White House, hydrogen is cur-
rently is four times more expensive than
gasoline when produced from its most
affordable source, natural gas. Conse-
quently, hydrogen sources from renew-
able resources, nuclear energy and coal
will be emphasized. Also citing that
fuel cell vehicles are currently 10 times
more expensive than available technolo-
gies, the goal is to reduce the cost to
more affordable levels.

Congressional Action on Alternate
Energy

On the Senate Side, Senate Energy
and Natural Resources Committee
Chair, Senator Pete Domenici (R-NM)
has scheduled a number of hearings dur-
ing early 2003 to examine energy issues.
Hearings on oil supplies, gas supplies,
energy production on federa lands, and
energy efficiency and conservation are
scheduled to be completed by the end of
March.

In the House of Representatives,
Science Committee Chairman Sherwood
Boehlert (R-NY) was supportive of the

12 Principles of Green Engineering Available

(Ed. Note: At the January 10, 2003
Forum meeting, Paul T. Anastas, Assis-
tant Director, White House Office of
Science and Technology Policy, spoke
on Science and Technology for
Sustainability, and noted that a paper on
green engineering principles was in
preparation. The following is the intro-
ductory portion of the paper. The com-
plete text of the paper is available at
http://pubs.acs.org/subscribe/journal s/
esthag-a/37/i05/pdf/303anastas.pdf)

Through the 12 Principles of
Green Engineering

By Paul T. Anastas
University of Nottingham
United Kingdom; and
Julie B. Zimmerman
University of Michigan

In recent years, numerous papers,
books, and conferences have centered on
the subject of lessening the negative
human impacts on the planet and on its
ability to sustain life. Often, from these

President’s hydrogen initiative. The
Science Committee has jurisdiction over
the FreedomCAR and Freedom Fuel
initiatives which will be housed in the
Department of Energy.

While the Administration has indicated
their aim to keep total non-military do-
mestic spending to below a 4% rise over
FY 2003, the new initiative on aterna-
tive energy may come from revenue
generated from arctic drilling. Yet, drill-
ing in The Arctic Nationa Wildlife Ref-
ugeis not certain.

While the hydrogen economy will be
the focus of alternative energy action in
congress this year, some additiona a-
tention is being paid to other alternative
energy sources. The USintendsto join
negotiations for the construction and
operation of a major international mag-
netic fusion research project, known as
the International Thermonuclear Energy
Reactor (ITER).

Adapted with permission from Chemical
Engineering Progress, March 2003.
Copyright 2003, American Institute of
Chemical Engineers. All rights reserved.

discussions, specific gods have emerged,
such as minimizing waste, increasing
recycling, or approaching sustainability.
Goal gatements can be very useful in
providing a vision of what needs to be
achieved, and many of these discussions
contribute to important parts of that
vison. Yet, goas are only effective
when they become reality. Approaches
are being developed to achieve these
goals across disciplines, industries, and
sectors. It is clear, however, that these
approaches are currently neither sys-
tematic nor comprehensive.
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Green Engineering Principles continued

Green engineering focuses on how to
achieve sustainability through science
and technology. The 12 Principles of
Green Engineering provide a framework
for scientists and engineers to engage in
designing new materials, products, proc-
esses, and systems that are benign to
human health and the environment. A
design based on the 12 principles moves
beyond baseline engineering quality and
safety specifications to consider envi-
ronmental, economic, and social factors.

The breadth of the principles' appli-
cability are important. When dealing
with design architecture - whether it is
the molecular architecture required to
construct chemical compounds, product
architecture to create an automobile, or
urban architecture to build a city - the
same green engineering principles must
be applicable, effective and appropriate.
Otherwise, these would not be princi-
ples but simply a list of useful tech-
niques that have been successfully dem-
onstrated under specific conditions.

It is also useful to view the 12 princi-
ples as parameters in a complex and
integrated system. Just as every pa
rameter in a system cannot be optimized
at any one time, especialy when they
are interdependent, the same is true of
these principles. There are cases of syn-
ergy in which the successful application
of one principle advances one or more of
the others. In other cases, a balancing of

principles will be required to optimize
the overall system solution. There are,
however, two fundamental concepts
that designers should strive to integrate
at every opportunity: life cycle consid-
erations and the first principle of green
engineering, inherency.

The 12 Principles of Green Engineering

1. Designers need to strive to ensure
that all material and energy inputs and
outputs are as inherently nonhazardous
as possible.

2. It is better to prevent waste than to
treat or clean up waste after it isformed.

3. Separation and purification opera-
tions should be designed to minimize
energy consumption and materials use.

4. Products, processes, and systems
should be designed to maximize mass,
energy, space, and time efficiency.

5. Products, processes, and systems
should be "output pulled” rather than
"input pushed" through the use of e-
ergy and materials.

6. Embedded entropy and complexity
must be viewed as an investment when
making design choices on recycle, reuse,
or beneficial disposition.

7. Targeted durability, not immortality,
should be adesign goal.

8. Design for unnecessary capacity or
capahility (e.g. "one size fits al") solu-
tions should be considered adesign flaw.

9. Materia diversity in multicompo-
nent products should be minimized to
promote disassembly and value reten-
tion.

10. Design of products, processes, and
systems must include integration and
interconnectivity with available energy
and materials flow.

11. Products, processes, and systems
should be designed for performance in a
commercial "afterlife’.

12. Materia and energy inputs should
be renewable rather than depleting.

The 12 Principles of Green Engineering
provide a structure to create and assess
the elements of design relevant to maxi-
mizing sustainability. Engineers can use
these principles as guidelines to help
insure that designs for products, proc-
esses, or systems have the fundamental
components, conditions, and circum-
stances necessary to be more
sustainable.

RNRF Holds Nonpoint Source Water Pollution Congress

The Renewable Natural Resources
Foundation (RNRF) convened a con-
gress on “Control of Nonpoint Source
Water Pollution: Options and Opportu-
nities” in September 2002, in Baltimore,
Maryland. A case study and working
group base approach was used to frame
the issues and structure discussion
among the delegates. This summary is
based upon comments and discussion
that took place during the plenary and
working group sessions.

Current approaches to nonpoint

source pollution control, including Best
Management Practices (BMPs), have
made important contributions to im-
proving water quality. However, as the
sole approach they are insufficient.
Efforts must be made to implement pro-
grams that concentrate on the character-
istics of a particular region and take into
account all sources of water quality im-
pairment, such as Total Maximum Daily
Loads (TMDLs). Using BMPs in con-
junction with TMDLSs can lead to sig-
nificant improvement in water quality.

Local state and nationa govern-
ments have significant roles in control-
ling nonpoint source pollution. Govern-
ment’s responsibilities include ensuring
funding for essential programs like edu-
caion and research; providing necessary
tools such as models and technical assis-
tance; and developing financial incentive
programs. Equally important is a robust
monitoring program. Data are essential
to gauge progress and to understand the
effects of control strategies. Unfortu-
nately, monitoring has been chronically
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Nonpoint Source Water Pollution continued

under-funded. This must change.
Appropriately assigning these im-
portant responsibilities among the vari-
ous levels of government is essential.
This is particularly so given the inter-
jurisdictional flow of water. Recogniz-
ing local variations in land and water
characterigtics---and community needs--
-the control of mitigation of nonpoint
source pollution ultimately will be -
dertaken by local authorities. Regional
management structures that have the
ability to address inter-jurisdictional
pollution issues, particularly at the wer
tershed level, will need to be devel oped.
Developing and nurturing private and
public partnerships is essential to a-
complishing loca and regiona goals.
Partnerships among governments also
are necessary to improve cooperation
and effectiveness. A mentoring or e-
change program between and among
state and federa agencies could help
these partnerships develop as employ-
ees learn the challenges, goals, and con-
straints of other agencies. Partnerships
with nongovernmental organization also
can improve effectiveness of programs.
These partnerships ultimately should
be responsible for developing and imple-
menting control strategies. The Con-
gress delegates recognized several key
components of any control strategy.
Education is an important tool to inform
and motivate. Financial incentives can
be used to encourage people to “do the
right thing.” Legidation, particularly in
aress of zoning and planning, needs to
be properly formulated to accomplish
water quality goals. Existing laws also

must be linked and clarified to recognize
the interconnectedness of resources, and
to strengthen current programs.

While nonpoint source pollution has
become a significant problem, most peo-
ple are unaware of their contribution to
it. Therefore, educating the public about
how changed habits can contribute to
cleaner water is necessary. Regiona
workshops involving local stakeholders
including government, natura resource
professionals, citizen groups, and
schoolteachers, can create issue aware-
ness and prompt participation among
essential interests and regional |eaders.

An especially important audience for
educational efforts is our legidators, as
they are a key component of any pollu-
tion control strategy. Legisators need
to understand the gravity of the problem
and strategies for controlling pollution.
Pilot projects and success stories can
provide information about what meas-
ureswork and why they work.

Natural resource professionals and
their societies play a key role in non-
point source pollution control, as most
natural resources decisions impact water
quality. Professionals should be trained
to anticipate and resolve potential im-
pacts from nonpoint source water pollu-
tion; societies can improve awareness
and practice through continuing educa-
tion, certification, and publications.

Better use of the media and schools
can contribute to a more informed pub-
lic. A nonpoint source marketing cam-
paign could include an easily recognized
logo, mascot and slogan.  Incorporating
environmental education elements into

EWB Announces Forum on Sustainable Resour ces

Engineers Without Borders-USA
(EWB) has announced an International
Forum Connecting People of the Devel-
oping World with Skills, Capital, and
Collaborative Resources. The Forum,
caled Sustainable Resources 2003, will
be held at the University of Colorado at
Boulder, October 1-4, 2003.

Sustainable Resour ces 2003 will pro-
vide a new platform of exchange where
issues faced by the developing world
can be addressed globally and solved
locally. It will offer unique opportuni-
ties for non-profits, NGOs, donors,
funding agencies, humanitarian organiza-
tions, educators, engineers, business
people, volunteers, and representatives

school curriculums prepare children to
educate their parents.

Creating a sense of place in all sec-
tors of society could help raise aware-
ness and provide incentives to examine
actions. The involvement of community
groups such as Kiwanis and Rotary can
bring community minded people into
the mix. Targeting the consumers of
pesticides, herbicides, and fertilizers
should be accomplished through vendor
licensing and instructional requirements.

There are many actions that can be
taken to control nonpoint source water
pollution:

Governments need to work to-
gether, recognizing the variability in
communities and resources.
Monitoring programs need to be
funded to determine where controls
are necessary and to assure that
they are working.

Future legislation should be evalu-
ated for its impact on water qual-
ity, and existing laws need to be
clarified and used to take advantage
of possible control opportunities
Natural resources professionas
have a responsibility to anticipate
and resolve potential impacts from
nonpoint source water pollution.
An extensive education effort n-
cluding all sectors of society---from
legislators to elementary school
students---is needed.

For further information, contact
RNRF at www.rnrf.org

of developing communities to meet,
learn from each other, network, discuss
new approaches for outreach, and create
new partnerships. Such organizations
have not traditionally interacted in the
past. Sustainable Resources 2003 will
provide a “meeting of the mind” and a
platform for multidisciplinary exchange.
It will also help develop recommenda




Wor ldwatch I nstitute Releases State of the World 2003

The Worldwatch Institute, an independent, non-government environmental and social policy research organization based in Washington, D.
C., has issued the twentieth edition in its series of annual reports on the world’s progress toward a sustainable society. In its most recent re-
port, State of the World 2003, the Institute’ s interdisciplinary research team argues that past successes — such as the elimination of smallpox
and the encouraging drop in birth rates in many countries - prove that humanity is capable of redirecting itself in positive ways.

Most encouraging, the report argues that the world is sitting on the cusp of similar successes that could usher in a sustainable human civili-
zaion. The use of clean, renewable energy technologies, like wind turbines and photovoltaics, for example, is growing at over 25 percent per
year, and these technologies are increasingly competitive with fossil fuels. Organic farming, the report also claims, is the fastest-growing sector
of the world agricultural economy, with the potential to rejuvenate rural communities from the Philippines to Sweden.

The 175-page report is organized into a series of eight chapters: “A History of Our Future,” an overview of the changes we face; “Watching
Birds Disappear;” “Linking Population, Women, and Biodiversity;” “Combating Malaria;” " Charting a New Energy Future,” ” Scrapping M in-
ing Dependence;” “Uniting Divided Cities;” and, finaly, “Engaging Religion in the Quest for a Sustainable World.” In this final chapter, the
report asserts that a quickening of religious interest in humanity’ s place in the natural environment could awaken a powerful new constituency
to the cause of sustainability: “By combining their considerable skills and complementary perspectives, environmentalists and religious people
can help reunite our civilization's head and heart, re-engaging religion in the quest for a new cosmology, a new worldview for our time.” Thus,
while the challenges are till immense, as the report documents, its authors also conclude that the building blocks for a historic reinvention of
human civilization are now within reach.

To order the Ingtitute’s latest report call 888-544-2303; send a fax to 570-322-2063; send an email to wwpub@worldwatch.org or visit the
Institute’ s web site at www.worldwatch.org.

EWB Forum on Sustainable Resour ces continued

-tions toward a cooperative action plan in
the areas of concern to the developing
world.

Sustainable Resour ces 2003 will con-
sist of a combination of keynote lectures,
technical and non-technical presentations,
case studies, workshops and short courses
on the mgjor issues facing developing com-
munities: water, sanitation, infrastructure,
energy, shelter, hedth and hygiene, eco-

nomic development, security, strategy,
whole systems designs, food and nutrition,
social and cultura concerns, communica
tions, and environment.

Workshops and short courses will focus
on generating cooperative partnerships that
cans more effectively accomplish each a-
ganization’s goals. Exhibition space will be
available for participant to showcase their
projects, services, or projects. One of the

Upcoming M eetings Focused on Sustainability

M arch 30-April 3. Process Intensifica-
tion Workshop; and Towards a
Sustainable Water Supply. AIChE
National Meseting, New Orleans, LA.
April 14-25. USEnvironment 2003
Webcast. AIChE and MICG.

May 8-10. Design Matters. American
Institute of Architects, San Diego, CA.
May 11-16. Sustainability Metrics and
Process Intensification workshops
Nato Meeting, Cetraro, Italy

May 18-22. Green Engineering:
Defining the Principles. EPA-ORD,
Destin, Florida

May 19-22. Electronics and the
Environment. |EEE, Boston, MA.
May 19-22. 2003 Going Green
International Conference,

Boston, MA.

June 2-3. Water & Sustainable
Development. Chemical Sciences
Roundtable, Berkeley, CA.

June 23-26. Green Chemistry and En-
gineering: Integrating Sustainability,
Safety, and Security. Green Chemistry
Institute. Sustainability & Federal
Funding. AIChE, Washington, DC.
June 29-July 2. International Society
for Industrial Ecology,

Ann Arbor, MI.

September 7-11. Sustainability
Implementation and Assessment.
ACS, New York, NY.

For more information on these meetings
please contact Dana Ponciroli,
danap@aiche.org or visit the AIChE web
site: http://www.aiche.org/sustainability.

goals of the forum is to establish a collabo-
raive marketplace where participants can
match their skills and needs to work more
effectively for sustainable devel opment.
For further information contact
Dr. Bernard Amadei

University of Colorado at Boulder

Tel: 303-492-7734; Fax: 303-492-7317
E-mail; amadei @spot.colorado.edu

For information regarding this newsl etter
please contact:

Dana Ponciroli, AIChE

3 Park Avenue

New York, NY 10016

Phone: 212-591-7462; Fax: 212-591-8895
e-malil: danap@aiche.org

For more information on the three
societies sponsoring this newsletter
please visit their web sites:

ASCE: http://www.asce.org
American Society of Civil Engineers

ASEE: http://www.asee.org
American Society for
Engineering Education

AIChE: http://www.aiche.org
American Institute of Chemical Engineers




