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New World of Nanowastes

Here and Now

e Over 270 consumer products marketed as
containing nanomaterials

e Projected market of $9 billion for carbon
nanotubes alone by 2020

e Concerns emerging about unintended effects
» Environmental fate and transport
» Toxicological effects
» Bioaccumulation
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New World of Nanowaste

Growing Concerns About Nanotech

e Growing interest in management standards for nanomaterials

e EPA TSCA Pilot
Registration Program

e Petition to FDA for regulation
of cosmetics and sunscreens
containing nanomaterials

e Petition to EPA for registration of
nanosilver from Samsung products

e Calls for moratorium

e Coalescing national and international standards, but none yet
final
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New World of Nanowastes

Nanowaste Scenarios

e Scenario 1: How to respond to a spill of
nanoscale materials?

e Scenario 2: How does a RCRA TSDF permit
reflect management of nanoscale wastes?

e Scenario 3: Any regulatory issues for using
advanced nanoscale materials in a remediation
project?
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New World of Nanowastes

Scenario 1: Big Spill of Little Stuff

e The scene: an overturned truck spills
several drums into a ditch at the entrance
to the facility.

e Potential materials: titanium
dioxide, aluminum or
carbon nanotubes.
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New World of Nanowastes

Scenario 1. Big Spill of Little Stuff

e Reporting the spill

e Determining what emergency actions to
undertake

e Disposing of the wastes from the response
action
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New World of Nanowastes

Scenario 1: Big Spill of Little Stuff

Emergency Response Information

e Spill containment and response notification to
NRC and LEPC

e Reporting under CERCLA: which “hazardous
substance” is it?

e If it is one, what RQ does it have?
e Is it reportable under EPCRA or state law?

e MSDS — describes bulk or nanoscale materials?
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New World of Nanowastes
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New World of Nanowastes

PRODUCT AND COMPANY IDENTIFICATION DATE: October 03
11 Product Name - Tin Oxide Nanopowder
12 Chemical Symbol - Tin(V)oxidesno ,  Synonyms: Stannic oxide, tin dioxide

Special care should be taken to avoid ingestion, inhalation, skin contact o eye contact

13 Thispowder isan experimental sample, comprised of loosely

aggregated ultrafine nanometer particles. No data

yet exists on the effects of such fine particles on the body.
Special care should be taken to avoid ingestion,

inhalation, skin contact or eye
2. COMPOSITION / INFORMATION ON INGREDIENTS

Supplied in the following purities

21 Tin Oxide Nanopowder CASNo: 18282-10-5
EINECS: 2421590

3. HAZARDS IDENTIFICATION

Tin oxideis not considered to be a hazardous product as specified in Dir ective 67/548/EEC

4. FIRST AID MEASURES
41 Ingestion No data available but seek medical adviceimmediately.

4.2 Skin Contact
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New World of Nanowastes

Scenario 1. Big Spill of Little Stuff

Handling the spilled materials

e Designating nanoscale materials as
“discarded”

e Waste coding

e Spill removal standards
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New World of Nanowastes

Scenario 1: Big Spill of Little Stuff

Follow-up, if any, for nanomaterial spills
e Notice to exposed workers

e TSCA notifications
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FeHRQ-0483- 15319
QWA TSCA 8(e)
Ak, 2009 Notice for
Via Federal Express CNT health
Dot rcsan o (vt o 400 O Effects, Du
Attention B(e) Goordinaler Pont, Apr||
Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency, ICC Building 10 2003
1201 Constitution Ave., NW 1
Washington, D.C. 20480 COnfail'l NO CBI
Dear 8(e) Coordinator
Carbon Nanoiubes
This lefter s to inform you of the results of a recently completed pulmonary bioassay sereening
study in rals with the above referenced test matsrial,
A pulmonary bioassay screening study was conducted In which the lung toxicity of the test
substance, single wall carbon nanetube {CNT) soot was compared with phosphate butfered
saline (PBS), quartz particles, carbonyl iron particles and graphile particles, The material instilled
was in the form of carbon soot which contained ropes of nanctubes (weight fraction ~30-40%) as
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New World of Nanowastes

Scenario 2: Nano-Permitting

e An existing facility begins to
produce a product that
incorporates nanoscale silver

e The production process will generate off-
specification nanosilver product and solid
wastes
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New World of Nanowastes

Scenario 2: Nano-Permitting

e \Wastewater permitting:

e Aguatic toxicity of nanoscale silver

e Pending TriTAC petition on nanoscale silver
discharges to water )
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Nanoiron on Medaka Fish Gils

Nanoiron aggregates accumulate on
Medaka fish gills-(Richard Winn UGA)
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New World of Nanowastes

Scenario 2: Nano-Permitting

e Solid wastes containing nanoscale silver

e Production wastes
o D011 (silver)
» Effect of nanoscale on Method 1311

e Off-specification products — waste?
» Precious metals recovery and recycling
o Speculative accumulation

o Potential RCRA exemptions (in-process reuse,
closed-loop recycling, etc)
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New World of Nanowastes

Scenario 2: Nano-Permitting

e Management of nanoscale wastes in
RCRA units
e 90-day storage tanks and containers

e Exempt units and wastes — TETFs, WWTUS,
ENUSs, product tank bottoms

e Satellite accumulation areas
e Small quantity generators/CESQGs
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New World of Nanowastes

Scenario 2: Nano-Permitting

e Hazardous wastes and nanomaterials

e Corrective action
e Land ban treatment standards
e Omnibus permitting authority

e Imminent hazard abatement authority
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New World of Nanowastes

Scenario 2: Nano-Permitting

Public participation
and notice for
permit issuance
and modifications
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New World of Nanowastes

Scenario 3: Nano-Remediation

e Nanoscale materials pose great
opportunities as well as challenges

e One rapidly emerging technology:
groundwater remediation
e Nanoscale iron

e Used in several field tests with generally
positive results
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New World of Nanowastes

Scenario 3: Nano-Remediation
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New World of Nanowastes

Scenario 3: Nano-Remediation
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New World of Nanowastes

Scenario 3: Nano-Remediation
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New World of Nanowastes

Scenario 3: Nano-Remediation

e Key results:

e Nanoscale iron treatment can cost 30 to 50
percent less than pump-and-treat technology

e I[ron apparently degrades without long-term
groundwater impacts

e Effective against difficult contaminants (PCE,
TCE, PCBs, halogenated aromatics)
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