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Keynote Speakers:

John Warner PhD

wsetts; Lewell
Center for Green ChEemistry.

& Berkeley W. Cue, Jr., PhD

Invited Discussants:

Clinton Boyd, Survey Research Group
Tracey Easthope, Ecology Center
Todd Nettesheim, USEPA
Michelle Smith, Rohm and Haas
Beverley Thorpe, Clean Production Action
John Weeks, SC Johnson
Chris Wolnik, Pollution Prevention Canada
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Goal of Workshop: -

—

rr JEVEIoP a plaRMier estabhshiﬁg a Green
(Chiemistryanetwoerkiin the, Great Lakes

OUESUERS RPesed to Participants:
SNhetiane the policy needs to push the development of
= _;} chiemistry further in the Great Lakes?

‘hat are the barriers?

What Opportunities does green chemistry offer to Great
[Fakes industries?

s \What role will Great Lakes academia and stakeholders
play?




WY Great Lakes Green Chemistry
NEtWork? _—

Clirfes -tly there.is a disconnect within and between agencies on
WiBREENVRERENGHEEH CHEMISTIRAVOIISI9EING CONE;

ISERANZCKk off coordination between agencies and Industry on GC,
]srm abe departments working on various aspects of GC or
LS el nablllty wiith little coordination

)

ASGIENPOI— GC is a component of work several programs, hard to

_ f ea dedicated person/program because of obligations with BTS
S eRVarnious Toxics Reduction, P2 projects/initiatives; perhaps
1_:,5_ hrough the proposed network these programs can connect up

i
p—
-

_._—- !

= Settlng up a network can fill these gaps, bridge the disconnect and
educate within agencies in US and CA

=
=

GC network as mechanism that integrates GC as a way to achieve
goals of these various initiatives and programs

GC network as a way to link up existing work in academia with
needs of industry and promote new research directions to meet

those needs




—— Keynote:
Johnp\Wamer, Phape

Professor, PlasticstEngineening
DIrecto), Centertionr Green Chemistry
Unversity eiriviassachusetts: Lowell
i

J1) 'try]r:"o‘ Understand tihe chemical problems of today and explain

e “oreen chemistry is, there is a recognition that both the culprits
BeII0 Ieroes ane the synthetlc and industrial chemists. We need safe

—y] otlucts and viable economies, and this leads to the questions:

“How did we get toxic products?”

“Who in their right mind would go in to a laboratory to make
toxics?”

Well, for one thing, it Is a result of a lack of science or language
about environmental issues and impacts. Currently, there is no
way or standard practice for how to speak, discuss, communicate
with chemists about how to make something safe.
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WHENNWE iaveran,altermativesthat PErforms
astelll as the toxic preduct, that Is green

s A —

n"

__-*'p(jint of defining green chemistry/1s to

: “codify It so that one can teach it and
= Create a science out of it — get those
“Working at molecular level making safe

molecules
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OVEI3,000 US degrees (Undengrad, master, dectoral) in chemistry
Weresawarded 1 2004 and fier these degrees  there was ne
iexIcelencall knewledge reguirement for was thene any knowledae
EUNEINENNVIHINESIECTRONESIIVIIOI AINITIPECISI

1 l'

WIENIIIITIE)Y/ GISCONNECL IS that chemistry stuaents /n the' US are not
(] //,/ CHDYAHEN UnVersities. to know anything about toxicological
/mef CLOI el Creations:

'!u-_

- c@ntrast Internationally, developing countries are way ahead of
he US. in green chemistry education, research and design. India,
== Jor example, (Where, incidentally, many U.S. jobs have gone) is

~ = reguirnngs a course for their chemistry students. India’s Ministry of
Education has mandated that all chemistry undergraduates must
take 1 year of Green Chemistry.

® China has opened a number of Green Chemistry Research Institutes
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Recommendationss

eate a partnership between academia, industry,
ent and ngo’s. pa—

e a “Associates Degree in Green Chemistry
nologles

_- feate a Great Lakes Green Chemistry Research Network
Plck several academic sites dedicated to green chemistry research.
“Establish an identity.

~ Have twice a year “industry showcases” where academics describe their
research AND industry presents their needs.

. C-reate a Great Lakes Green Chemistry Industrial
Sabbatical Program

® Create “niche Green Chemistry Scholarships”
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Keynote:
Berkeley W, Cue, Jriy PAD

AeTican Chemistry Soc:|ety Green Chemistry. Institute

n"

he war room ,] high on the wall, hangs a big,

= whlte sheet of paper on which is written:
—— “Culture eats strateqgy for

breakfast.”

http://www.noisebetweenstations.com/personal/weblogs/?p=1820
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“..4 " Communities of Practice”

':5

unities of Practice (CoP) are defined
by Etienne Wenger as:

“Groups of people who share a
concern, a set of problems, or a
passion about a topic, and who
deepen their knowledge and expertlse
by Interacting on an ongoing basis.”




onsortium success Criteria

(Daniel Watts, NJIT)

_F

:stablish clear points of contact
"Produce regular reports/determine

& = Whether customers’ needs are met
=« Need research agility

® |Inclusion - no one or two members
dominate
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consortia fail because

tBusinesses consolidate, insufficient
- critical mass
Business environment not supportive

-

= e Research ideas are exhausted




ent-Medels o Censortia™

(CenadianNErecnNChEnistANEnoIk

nis
~ ..!

Canada's green advantage for the production of biobased
nicals and fuels.
* 1t reactions that reduce production of greenhouse gases.
japt to work in environmentally benign solvents such as
_ercritical CO2 or ionic liquids.
== Harvest electricity, a renewable energy, for chemical synthesis.
i'r; Evolve enzymes for chemical synthesis of fine chemicals and
pharmaceuticals.

Convert biomass, e.g. lignin, to synthetic intermediates and fuels.
Develop manufacturing methods using biocatalysis.

Convert complex lignocellulosics to homogeneous thermoplastics.
Evaluate whether new process really are green

- )
— _F
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New Englandl Green Chemistry Consortivimg
(NEGCC) -

e

' 2002 vesNEw England Green Chemistry Consortium (NEGCC) was
jizle JJ.)I'J' to bUI|d strateglc partnershlps and alliances in the New England

ELEJG ederal goevernment.

£

N :;_h- ,e ISSien of the NEGCC is to educate, discover, develop, apply, and promote
=G| e

archemistry in all its forms and thereby reduce the intrinsic hazards of the
E _@@mlcal Enterprise. The NEGCC has a common goal of pursuing innovative

-fesearch to examine, utilize and further develop the principles of green
*_" . chem|stry and better enable the competitiveness and productivity of industry

A further objective is to promote green chemistry through education and
outreach.




I
- e

L

hopes to:
0 ow and ey g interdisciplinary, Green

try research and development projects involving

ratlons between New England Universities and Industry

1,,a the relationship between area Universities and State and

ederal Government to help identify potential mechanisms for
eleratlng the adoption of Green Chemistry technologies and help

= "_ '_remove potential barriers.
== Seek to incorporate Green Chemistry Principles into the education
of current and future chemists and engineers, and demonstrate to

the community that Chemistry must be a part of the solution
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Green Chemistry in Commerce Council
(GC3) -

Created from a conference in 2005 cosponsored by
University of Virginia/Darden Business School
Batten Institute (Andy Larson) and
University of Massachusetts, Lowell
Center for Sustainable Production (Joel Tickner)

4

-5 Mission
and support green chemistry and design for environment research

T;"?- ractlces and purchases nationally among states, federal agencies and

:___'B'Ehemompanles by:

_"_'5' ‘Implementing green chemistry, green engineering, and design for
environment throughout supply chains and share strategies to overcome
barriers;

Promoting education and information on safer chemicals and products that
can increase demand by broad range of consumers; and

Identifying existing and needed information on toxics hazards, risks,
exposures and safer alternatives to promote "green chemistry" as defined in
the 12 Principles of Green Chemistry.

-




EREhamaceutical Roundtable (GCIPR)
ARCOEltonTetveen the Green Chemistry Institute;f(ﬁél) and

om}_c aceutical corporations united by a shared commitment to

]ntegr?r“‘ IIEIINCIPIESIOIE

OlEENChEmIstn.and enoineeHnelnto
fle OL SINESS i dritg discevery andiproduction.

= Jl
=

—

V] s: on: 10 catalyze the implementation of green chemistry and
&) ,_meermg I the pharmaceutical industry globally

‘__h
s
e

=
=
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== eat Fakes Region Pollution Prevention Roundtable
o The Great Lakes Region Pollution Prevention Roundtable

(GLRPPR): Is a professional organization dedicated to promoting
Information exchange and providing networking opportunities




SemeNeitR: Universities with Green
SHEMIStry Programs. e ¢

| & Cornell
Y BUniversity

Pen.ssvlvania |

linois | |ndiana
Irnage & GLIM

T - * E

OHI
STATE

UNIVERSITY
THE UNIVERSITY OF

SCRANTON

A JESUIT UNIVERSITY

Source: Buzz Cue




- A Good Founaaflon for Building a Great Lakes Regional Green
Chemistry Consortium Exists Already: .. —
- ——

Vichigan; Green Chemistry Directive recently signed: by

OVEINBIRCIZINNE)N
Elled @ctober 17, 2006 Executive Director 2006--6:
Biereteniel Green Chemistry for Sustainable Economic Development and Protection ofi Public

b i

A. ate gdepartments and agencies shall seek pollution prevention and
ssiiStaimahle economic development through green chemistry by doing
»all Eif tiieriollewing:

-_"F-" — 1. Encouraging the research, development, and implementation of
G = ::--_—_ Innovative chemical technologles that accomplish pollution

——
—..-—-

—— 2 prevention in a scientifically sound and cost-effective manner.

=
=

. Promoting the use of chemical technologies that reduce or
eliminate the use or generation of hazardous substances during
the design, manufacture, and use of chemical products and
processes.

. Encouraging the use of safer, less toxic, or non-toxic chemical
alternatives to hazardous substances to promote sustainable
economic development in Michigan.




RESOUICES I7.0/' adustry: A ModelSrom the State of Wichigarn

: ) _— ——
Clinton Beyd; Sustainable ResearcirGroupe:

S \est Viichigan RegienalfSustainable Manuifacturing Initiative
RV EAIproec T tnceaM US ERPA -

- Key. organization & partners:

" \West Michigan Strategic Alliance

I8 Right Place, Inc.
Sustainable Research Group
Grand Valley State University

-
—_— o
i gl

~ 'é—:@jf@(—)_t components:
‘Tﬁ?ée—n Supplier Network (GSN) assessments
= Manufacturer User Groups & Advisory Councils— Sustainable Manufacturing;
" Green Chemistry & Engineering; Bio Manufacturing; Bio-based materials;
= Emerging Technologies
= |[ndustry Collaboration Projects (Eco-Industrial Park)

= Sustainability Key Performance Indicators




PElIcyMnItatives,onriNationaittevel™
NCHEMIStR/ALEFISIatioN

ate a national green chemistry R&D program to
_ Crease green chemistry research at NSF, EPA,DOE, NIST, and
- others
| -—-"‘-‘ Examlne federal mcentlves

= Expand education at all levels
= Disseminate information
= Provide venues for outreach and recognition
= Convene public discussions and consensus conferences




ey POING From Breakout S_essiog__

——
NEEGMeook at the guestiontofifthelregional value added:

"om@"rh]n IEMIEIPENNIEIERENSTEE EVE BN RESISERSENE T BIally2

4 pplng off regional institutions, may. be critical te answering this
qn Esuen), key players, contacts, ete.; it is critical to go with the flow;
pltallze andicompliment

N BekIAg at testimony. for GC 1215 (proposed Federal legislation) which
‘i—:rncompasses many takes on problems and solutions, and also
— = opportunltles green chemistries not yet diffused to companies

"2 research agenda that we need to drive

~ disconnect between need and solutions, the best environment and
performance profile

Two things need to happen:
1. Intellectual change, understanding
2. Reorient, Eventual shift in manufacturing, a response to intellectual shift

Ofi the above, which lends it self best to a regional operation/network?
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ouldiextend into the arenas of engineering (envireniental
g curently insthe C‘/V// engineeringyprograi) and busine

v @ Tl

e cettCANOUStY: PRGN the ERoneers early
SIIRUIEYAIUST NAVE an Impact in order to operationalize and
Il reg we green chemistry for example into the plant operations

—— st

Qre Aekes economic situation
hat does green chemistry offer our region?
new Impressive feedstocks — the Great Lakes need alternative
~feedstocks. Are there things we're suffering now in the Basin
that GC could help?

Innevation and design Is something we can always look to if we
Invest Iin it

= the process of design and innovation can stay in the GL
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Jg@estions and Proposals for Future\Vork
. e, g

- i

REGIONEl conferences, offering opportunity for diffusion NOT
oroserlgiveAidrelpleinies et

J

a special session or manager’s session of IAGLR to begin the
eRIeFGC needs.

Orejel] ;ite Py material rather than industry sector to encourage Cross-
el ISEtWeen chemists across many sectors, dissemination and
= pIo nde a broad purview from which companies can pick,
e Upanticipated discoveries open doors; consider a Wingspread
:%ﬁference pringing different sectors together.

_._—-—__
==
—

- % Create a small fluid, loose collaborative group to begin implementing
~ = the suggestions below Simply a commitment to participate and begin
the discussion as to who needs to be at the table, who needs to be
engaged, what is the scope.

Look at other existing models for organization rather than developing
a whole new organization; GLPRR, IAGLR, etc.
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NEXATSTEPS
SNCTEaie IntenmWensite, tor NOUSE FESOUICES
ZERSHEIENRIGHMEGN

RIaNnIng teleconferences with interested
PEIIES 1O continue workshop: discussions and
explore for example:

- =
=

B = Jeveloping a small committee to implement some
E=— = WOrkshop suggestions

—

= mapping regional institutions
: = explore regulatory barriers to adoption of GC
a face to face conference in 2007 or 2008

Great Lakes Protection Fund as regional funding
mechanism
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Ad KHoc Volunteer Coordinating Work Groujss
- _—

Tocld \Fg lerine Chiemical Coumcil
7

/)
Crlel SANAKESIUNILEE

Eir) Celett :

REIIE] Heng I Great [Lakes) United
EEOrge K per Council off Great Lakes Industries
Tocle N eshelm GILPNPO
EVES J/- horpe Clean| Production Action
Jeisisingf Sraore, Chair of Chemistry Department, University of WI, Lakeside

s SE Wolnlck Canadian Pollution Prevention

_f

L —
il __--II- - =
e — —

———

= Michelle: Smith of Rohm and Haas has also graciously offered to be a sounding
peard and advisoer as discussions proceed
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=) EUrther Discussion: In BiliS:

& PotentialfBTS Role?.

SMHEWACOES thist woerk fit' into discussion of
vvr'.; ve BilS agenda will be in the future?

SiStakeholders participation in GC

——=) etwork puIlding, GC education module
_ E‘ifﬂevelopment

=
e

— ® BS forum to launch or disseminate
Infermation on Green Chemistry

s Other??




Enks to“M&Participated ImWoerkshop and Madenira

CESS! - an p—
EINEEYd, Sustainabler Research Group
N

SLIC
clins ——
JOhNAWEEKS, S. C. Johnson Company.
EVEIYRESHR0ER Councilof Great llakes lindusties
C ;
Reyavalghan, NYS Atterney General's Office
Edwmz , Environment Canada
Aicilian; Envwonment Canada — Toronto
lodc WRABEN Ghiorine Chemistry: Council
eddNettesheim, EPA — GLNPO
= 3|m| Tiraore, University of Wisconsin — Whitewater
- Jawn: Michajluk, Environment Canada

= T

""-_--"'dudlth Gottlieb, Wisconsin DNR
— = Michelle-Smith, Rohm and Haas
George Kuper, Council of Great Lakes Industries
Rachel Heckl, Great Lakes United
Lin Kaatz Chary, NWITAP / Great Lakes United
Tracey Easthope, Ecology Center of Michigan
Bev: Thorpe, Clean Production Action
John Warner, UMASS Lowell / Center for Green Chemistry

Buzz Cue, Pfizer (retired) / Board of Directors American Chemistry Society

BV EIHI Canadiant Centre oy Polltten Prevention




