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TURI Alternatives Assessment
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; ! Define Scope and Set Goals

A, ldentify Chemicals of

Draw Conclusions
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A. ldentify Chemicals of Concern
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C. Pre-Screen Alternatives
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TURI D Assess Alternatives
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F. Draw Conclusions
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Assessment Tools
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Comparison Tools
Scoring Tools
Benchmark Tools

™
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Example: Formaldehyde Preserved Specimens for Educational Dissection

I | , R I COMPARISON KEY
+ Better = Similar - Worse ?  Unknown
.: |
Comparison Relative to Specimens in Formalin
Formalin-Fixed STE ]
- Specimen Form-alternate - e Ward’s Video/
Assessment Criteria (Reference) (propylene glycol Di(azolid-inyl (glutar-aldehyde Virtual
based) urea) based) Dissection
Color Not life-like + + + n/a
Texture Hardened + + = n/a
Stiffness Rigid + + = n/a
Technical/ | Odor Irritating + + = +
Perfo.rmgnce Longevity Indefinite ? ? - +
Criteria
Special handling Extensive + + + +
Availability Good = = = =
Educational value Good = = = -
Financial .
.. Cost (per specimen $5.60 + + + n/a
Criteria (per sp ) /
_ EcoToxicity Not acutely toxic, except to _ _ _ 4
Environ- zooplakton
mental | e Dispooa Regulated + + + +
Criteria ger 1sp
Carcinogen Yes + + + +
LD50 (oral rat) 100 mg/kg + + + +
Human Sensitizer Yes + + =/+ +
Health F— > — — — N
Criteria in Adsorption es = = =
Irritation Severe
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Examine the potential
environmental and worker
Impacts of options

Focus on total impacts of
process changes

Go to http://www.turi.org/home/hot
type in P20ASys

Category | Units | Cert. | Score | Component 1
TRICHLOROETHYLENE
°u 100
Inhalation LC50 ppm

PEL/TLV ppm 100 4 100 4 100

PEL/TLYV (dusts/particles) mg/m3
IDLH ppm 100 2 1000 2 100
Respiratory irritation L/M/MH 100 8 m/h 8 100
Oral LD50 mg/kg 100 10 4 10 100
dermal irritation L/M/H 100 4 I/m 4 100
skin absorption L/M/H 100 2 | 2 100

dermal LD50 mg/kg
ocular irritation L/M/H 100 10 h 10 100

__Roference Dose RID__| mg/kg/day

carcinogen IARG/EPA Glass 100 8 b 8 100
mutagen L/M/H 100 2 | 2 100
reproductive effects L/M/H 100 2 I 2 100
neumtnxini!x L/M/H 100 6 m 6 100
effel:ls L/MH 100 2 I 2 100

respir. L/M/H

other chronic nran effel:ls L/M/H 100 100
Physical hazards Cert Sunm Val Cert

heat WBGT, °C
noise generation dBA
- 5 m/SZ
ergonomic hazard L/M/H

psychosocial hazard L/M/H
Aqu hazards Cert Score Val Sco Cert

Vater Quality Criteria (HWQC| mg/l
aquatic LC50 mg/l 100 4 660 4 100

fish NOAEC mg/l
plant EC 50 mg/l 100 2 535 2 100
observed ecological effects L/M/H 100 10 h 10 100

persistence L/MMH

BOD half-life days 100 6 20 6 100
hydrolysis half-life days 100 8 330 8 100

bioconcentration
bioconcentration factor (BCF)
Atmospheric hazard

ozone depletor
acid rain formation
NESHAP

log kow
kg/l

YN
ODP units
Y/N
Y/N

100

10

Disposal hazard Score Val Sco Cert
lan L/M/H
EPCRA repo Ibs 100 6 100 6 100
L/M/H
recyclini L/M/H
al hazard e 0 a 0 :
vapor pressure mm Hg 100 8 578 8 100
solubility in water mg/L
_ specificgravity | N/A
flammability 01234 100 4 1 4 100
flash point °C 100 6 32 6 100
reactivi 0,1234 100 2 0 2 100
pH pH units
corrosivity L/MH 100 2 I 2 100
High pressure system L/M/H
High temperature system L/M/H
mixture/reaction potential L/MH 100 6 m 6 1(I)
_ odorthreshold | L/M/H 100 10 10
" volatile organic compound | L/M/H
. Energy & resource use Score
to p I CS/ an d __non renewable resource | L/M/H
water use L/M/MH
energy use L/M/H
Product hazard Score
__ upstreameffects | L/MH
__ consumer hazard | hazard L/MMH 100

_ disposalhazard | L/MH 100 1(X]
Exposure potential Cert Val Cert
__ Exposure potential L/M/H 100 100
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= [Design for the Environment
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» The DfE Safer Product
Labeling Program

DfE Screens for Safer
Chemical Ingredients

DfE’s Alternatives
Assessments program

http://www.epa.gov/dfe/
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TURI DfE Alternatives Assessment

=——— Results
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Agquatic | Environ-
Human Health Effects Toxicity | mental Exposure Considerations
o - £t — E
AR IR AR & | 3
T | # £ | S B 2| s z £ | E| = S | Awailability of FRs throughout the
= | =| 2| g S| El 5| 2| 2| 2| 2| #| g |!lifecycle for reactive and additive FR
Chemical CASRN 2| F|S|E| 2|2l 72l &| | 2| 0| 2| = chemicals and resins’
Reactive Flame Retardant Chemicals™
Tetrabromobisphenol A (TEEPA) (Albemarle, Chemtura, and crﬂ]ers)" Mam.[l_f:;lure
TEBPA | 79-94-7 ||| |M|L|L|L|BE|H|M|L ' ce M;r::au:dure

of FR Resln

DOPO (6H-Dibenz[c,e][1,2] oxaphosphorin, 6-oxide) (Sanko Co., Ltd. and others)

DOPO 35048255 | L | L || L | L|L|L|L|L|M|[M[LI|L

Eyrol PMP (Aryl allylphosphonate) (Supresta)

Fyrol PMP |Proprietary | L | L | L | L | L | L |L|L|L|L|L|H|L

Reactive Flame Retardant Resins

EReaction product of TEBPA - D.E.E. 538 (Phenol, 4,4'-(1-methylethylidene)bis[2,6-dibromo-, polymer with MEnufacie af
(chloromethyljoxirane and 4,4'(1-methylethylidene)bis[phenol]) (Dow Chemical) amer W
DER 538 (26265087 [ L MM [L MM L[]]I [M]1L e
Reaction Product of DOPO — Dow X7-92547 (reaction product of an epoxy phenyl novolak with DOPO) [D-nw Chennral} J‘
Dow XZ-92547 |Proprietary | L | M [af [ LM || L | L[| L] L][H]|L Manufaciura
Reaction product of Fyrol PMP with bisphenol A, polymer with epichlorohydrin (Representative Resin)

Representative Fyrol PCBResin | Uskmown | L | L [af [ L [af || L (L [0/ | L | L | H| L

" The moderate designation captures a broad range of concerns for hazard, fiwther described in Table 4-3.
? Reactive FR chemicals and resins may not completely react. and small amounts may be available during other parts of the lifecycle.
* The EU has published a comprehensive risk assessment for TBBPA in reactive applications. This risk assessment is a valuable source of information for choosing flame

retardants for printed civomt board applications.
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Pharos

http://www.healthybuilding.
net/news/061109pharos.ht
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TURI Green Screen for Safer

— Chemicals
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Benchmark 4

http://www.cleanproduction.org/Green.php Prefer — Safer Chemical

Benchmark 3

Y 4

<Use but Still Opportunity

for Improvement
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Benchmark 1

Avoid — Chemical of
High Concern
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