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Nanotechnology efforts are coordinated
across the Federal government

* The National Nanotechnology Initiative
(NNI) is an interagency program of
nanoscale R & D activities and related
efforts among various participating
Federal entities (currently 25)

= The NNI began in 2001 and its activities
were codified and further defined in the
21st Century Nanotechnology Research
and Development Act (Dec. 2003)

THE NATIONAL
NANOTECHNOLOGY INITIATIVE

= NNI activities are coordinated by the
Nanoscale Science, Engineering, and
Technology (NSET) Subcommittee of the
National Science and Technology Council
(NSTC)
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DOE participates in and contributes to interagency
nanomaterials environmental, health, and safety efforts

» Environmental, health, and safety
Issues are primarily addressed
through NSET's Nanotechnology
Environmental and Health
Implications (NEHI) Working Group

» DOE representatives (from SC and
HSS) serve on the NEHI Working
Group, and (from SC and EERE) on

— the parent NSET Subcommittee,

Approaches to Safe including as Co-Chair

Nanotechnology:
An Inforssation Exchiange with NIOSH

= Documents and other inputs from
other agencies (such as NIOSH)
«. and outside sources (such as
standards organizations) are
Important reference materials
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The NNI definition of nanotechnology

What is “nanotechnology”?

= Nanotechnology is the understanding and control of matter at
dimensions between approximately 1 and 100 nanometers,
where unique phenomena enable novel application.

= Nanotechnology involves imaging, measuring, modeling, and
manipulating matter at this length scale

= Not just another step towards miniaturization; fundamental
differences in physical, chemical, and biological behavior at this
level compared to bulk materials or individual atoms/molecules

= guantum phenomena
= dominance of surfaces
= self-assembly

= With reference to the National Nanotechnology Initiative (NNI):
broadly encompasses nanoscale science, engineering, & technology
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DOE Polic ;
e | | y 456.1:
cretarial Policy Statement On Nanoscale Safety

U.S. Department of Energy poLicY

Washington, D.C.

Q1505

= Adopt and implement existing
and future best ES&H practice
(Consensus Standards)

SUBJECT: SECRETARIAL POL Y STATEMENT ON NANOSCALE SAFETY

PLRPOSE AND SCOPE

The safery of it employees, the public, and the environment i the Depanment’s pumber one
priority. This policy statement {5 Issued to establish & framework for working safely with
panamaterils.

Nanomaterials exhibit unigue properies {hat can atfect physical, chenmical and biological
antributes. Much of the scientilic infurostion on Lhe safity, bealth and envivomnental hazands of
working with these pnterials is yet to be determined. With the establishiment of the
Department’s Nanascale Science Rescarch Centers and ofhier cICTRINE PrOgrams. research and
develogment (1 NANQECISNLE will increase s!gml'ucnnﬂy for the foreseeable future.

= Use ISMS to identi
. tify and m
potential ES&H issues A

POLICY
The Department of Loergy (DOE) requires that all work with nanomaterials be conducied ma
salie and sespunsible mamit that protects warkers, fhe public. sl the envipomnenl Thus, the

Deparinmeal inust b prudent ] follow a cautious approach i the production, use. and
disposition of nanomatetials.

= Stay ab_reast of current research
and guidance; ensure best

current knowledge is applied to
ID and control of hazards

11 is imperative that the Department’s work with nanomaterinls be condagied in o manoer thd
encompasses the following nuribites:

«  DOE will adopt and implement, 38 approprate, both existing and fulurs environment,
safery and healily best pracuces, siptional Consersus Sandacds” and guidance relating

to yrnotechuolopy developed by secogaized standurd-setting organizations, Further, any

existing DOE Dircctives and Grandards which contain provisions {hat are relevant 10

panuechnoloRy wuik must be upproprely upplied.

»  DOE ond its contraeiorts will identify and monage potential health and safety hozards and
potentinl cny {ronmenial fmpacts &t sites through the use of existing Integrated Safety
N i Sysiems, i \uding Environmestal Mapagement Systems.

o« DOE organizalions woi kg with papousierials will stay abueast of current cesearch aud
guidance relating 10 the potential hazards and umpacts of nanomaterials, and will ensure
(e Wiy st currEnt Kywledge is rellected in the identification ad contrul of these

putesiiad Lgzands aud inypacts al ety facilities

= Continue support of ES&H
related research, participation in
government-wide activities

o DOE will cominue 1© hoth support research on the cnvironmentid and safety and
health impacts of terials, and participale in gOVE! {-wide notivities gimed
at ientifying and resalving patential envitanmental, safery, and health tasues.

INITIATED DY:
Oifiee of Envireoeit Gty mond Hormlih

3 ]{\II iInvolved share responsibility
= __ or ES&H consistent with Policy
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Background to SC expectations for nanomaterials safety

» The Department of Energy (DOE) requires
contractors to ensure that all work at their

’
laboratories will be conducted in a safe and

environmentally compliant manner protecting T
workers, the public, and the environment. . ..ny,".-:m el
Srsey Responsbites
* The mechanism for this is implementation and = 3
validation of an effective integrated safety o\
management system (ISMS). = ,:j:-,g_m
= DOE-SC is a major supporter of research at the f 4
nanoscale as part of the National Nanotechnology
Initiative, supporting research programs and user
facilities for nanoscale science at DOE laboratories
» The health and environmental impacts of many
materials are not fully characterized at the nanoscale
and may differ substantially from those in the bulk
phase of the same materials.
A. H. Carim
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SC expectations for nanomaterials safety

= |t is the policy and expectation of DOE SC's Office
of Basic Energy Sciences (BES) that research
using materials at the nanoscale will be
conducted in a manner that recognizes the
potential existence of unknown or incompletely
understood hazards and mitigates potential risks
In a manner that will protect workers, the public

health, and the environment.

= Only work conducted in this manner will be
supported by DOE-SC-BES.
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Fulfilment of SC expectations for nanomaterials safety

* Implementation of measures that are appropriate to activities and are
consistent with overall organizational safety approaches, including
Integrated Safety Management Systems and DOE P 456.1

= Awareness and due consideration of the evolving data,
recommendations, standards, and practices developed and evaluated
by the community

* Involvement of experts and health safety professionals in
determining most suitable approaches to safe work based on the
individual circumstances

* For NSRCs, evaluation of ESH aspects during every operational
review (first round completed 2007-2008)

= Activities (such as this workshop!) to assist in sharing lessons
learned across the NSRCs, more broadly across the DOE national
laboratories, and indeed with the broader community

@) A H. Carim
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The bottom line

Creating a safe environment for
laboratory staff, visitors, and
communities - making it possible to
advance nanoscale science and reap
Its benefits for society
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Environmental, Safety, and Health Coordination among
the DOE Nanoscale Science Research Centers

= A group of ES&H professionals involved with
the five NSRCs first met in August 2004, while
the NSRC buildings were still in construction

= Regular teleconferences were held thereafter
to share information regarding project safety
as well as planning for facility operations

= The NSRCs Environmental, Health and Safety R
Working Group was chartered by the NSRC
Directors in February 2007

= A major output has been the “Approach”
document, which is intended as a resource
but not as mandatory guidance because
specific approaches need to be tailored to the
circumstances at hand (Rev. 3a, May 2008)

QFFICE OF
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Thanks to the five NSRCs and their ESH Working Group!

Center for Nanoscale Materials
Argonne National Laboratory

Molecular Foundry
Lawrence Berkeley National
Laboratory

Center for Functional
Nanomaterials
Brookhaven National
Laboratory

- ] = =
R 'i-f:ill -
Center for Nanophase
: Materials Sciences
Center for Integrated Nanotechnologies Oak Ridge National Laboratory
Los Alamos National Laboratory &

Sandia National Laboratory http'//nano energy gOV
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