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Preventing & Reducing Toxic Threats

Averting toxic exposure is the smartest, cheapest, and healthiest

Green Chemistry

approach!
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Ecology Experience with AAs

« 2004-08 Ecology/Health directed to investigate/reduce PBDEs.
— Mix of Executive Order & state law (RCW 70.76).
— AA focus on decaBDE.

« Policy: 2006 PBT Rule & Chemical Action Plans (WAC 173-333-420).
— Directs investigation of substitutes & promotion of safer alternatives.
« 2014 Alternatives to Copper Antifouling Paint.
— Pilot of the IC2 Alternatives Assessment Guide v1.0 (ToxServices).
« 2017 WA Antifouling Boat Paint Alternative Assessment.
— Northwest Green Chemistry & TechLaw.
« 2018-19 PFAS in Food Packaging (currently in process).
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2008 decaBDE AA

« Culmination of a decade of work worldwide (abundan
DATA).

« Experience with the multicriteria decision challenge.

0

rnoratinA life-cvele

Final
Jama
Tal

E C:
719,
e 12

12 Summary of use, persistence. potential for Deca-BDE and Deca-BDE altematives
‘Fman Health Efects | AM Teforma-
tonon
oty
Deca wd Allerte Frofuctome | U Reachve | Cawsr | Neu | Vi | Awteor | Ami | rouesof | Perst- | Bwcum | PBT
o bizad | cancer | gencity | chronic | oftox. | exposwe [ ence | Poeail
Additve effects info
Halogen-contaii
Decabromodipheny! e (Deca BDE) | SAVIEX 10, | FIFS | Addie | L MO TH |ME [is [T Vs [0
|| caseigiios) DESR oEDEy | @BDEY)
T B 7 SAYTEXSII0 ABS, | Adde | T T T T T [ |V Yo
(CAS 4852.53.9) Firemaster A Qkely)
T | 1 2-bis(etabromoplalmids) cne | SAYIEXB] ABS, | Addie | L T T T T [N N T %
|| Case 588764 93 wd BT.93W | PCABS (ely)
7| Tetmbromobispbenol & epiclcrobydin | EFON Resin e B oD [L0D |V T [N N N N
polymer (orominated epoxy resi) 1163, STAREX. | Polysyrene
(CAS? 3003
5| Bnatompenneime G0 Maly | Addme | L T T M T ™ Yo Y& |
|| ccase3mmsison) ABS
Fexabromocyek SAYTEXEP. | Poystyene | Addve [LO M [T TH [T [T [T& [T |7
(CASH 3194°55.6 md 25637.99.4) 900,9006L, | fom
Ll SP.75. D5
7| Teoabromabisphencl A (1BBPA) N . ABS HPS | Addme | L ML ME M Vs |ve  [Ts |
(CAS#T9.947) 2000, B3.59P imETPS
[T Temabromobpbenol & BZ- A [ Polyprop- | Addtive | M T [§ T W s Te W
bromopropyl eher}CAS# 21850442 | 8004, SO0AG, | ylere
S0AGC, PE-
68 403AF
[ on alogen
| Resor FyrollekDP. | EIPSPPO, | Addive | NI T T ME [T [N (% % %
(RDP) ReofssRDP | PCABS.
|| (casessga-serand 12509731.0)
0 [ By e Reofw BAPP | EIPSPPO, | Addie | N T T oM [T [N Yo [N N
'BPADP) or Bispheoo! A bis(ipbenyl | FyrolflxBDP, | PCABS
phosphate) BDP) (CAS# 181028795 | NeendX P30
and 5945335
T ol cesy oomes COP | Mabe | Addie | N ML ME [T Ve [V&  |[Ts  |Mape
(DCP) (CAS# 26444195 Phosfles CDP 70 o
T2 | Topbesy| phogaie (PP Reofos TPP | EIPSPPO, | Addie | L T ME M Ve (% % N
|| casensssh) Phosfes TPP_| PCABS
Relaed chemicals
[13 | Zc Bonte Fabule 25| Syergst | Addime | N T M [N [T % [NM N N
(CAS#1332.07.6) 461, forwsein (@
113,237,100 | HPS lely)
T4 | Poyiemaiuoroeiylen widp |7 N ] B M (Y@ [N N N
|| (castoon-34.0) sgent beated)
TS Antimony icwide VST | Syt | Adame [LM [T [ME [LM |MH [¥s [N N Tayee
(CAS# 1309.64-) Red Sar, W/BFRs oD

2006 WA ad hoc assessment of hazards

T | . k .
I I l Table 3: Excerpted from Table 5 in The Green Screen, Evaluating Flame

” 2008 GreenScreen (Clean Production Action)

for TV Encl (Clean Action, 2007).
Human health effects
2 H 2 g
] Z H 2 E 2
E] g H £ g3 : |
B £ |8 |3z |2 t% 3 £ .
K £ £ 3 gz 2 = ]
OB |BE &2 |i2 E £
| Chemical (Flame CaS2
RDP Mixture 12599721
(mixture of following 3 9
RDP (Resorcinol GA
bis(di o | 57854 ND ND
Phosphoric acid, bis [3- N
[(diphenoxyphos phinyl) oxy] T | ssiese2s D D
phenyl] phenyl ester
TPP (T <5 | 115366 ND M D M
Breakdown products:
Phenol 108952 M | M M
Resorcinol 108463 M [ M | M| x| M ND [IM[TM |
| [ | [T 1
(DPP) 838857 Tnsufficient Dat:
deca-BDE 97 | 1163-19-5 M [ L [ M M M [ L ] N [ L] ND
penta-BDE 32534819 | ND M | M M [ ™ | xp
octa-BDE 32536520 | ND M M D ND




2017 Alts to Copper Antifouling (NGC)

« 2011 WA bans copper in AF paint.
— Effective for new vessels 1/1/2018.

— No requirement for alternatives
assessment.

« 2017 NGC assessment of alternatives.
— Challenge of assessing performance.
— What's sufficient to assess “impact”?

« Limited innovation/new products.
— Washington State a small market.
— AF paints are registered pesticides (FIFRA).

« 2017 Ecology requests delay in ban to
further consider impact of alternatives.
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2018-19 PFAS Food Packaging AA

« 2018 Legislature bans PFAS in food packaging.
— PFAS is banned as a CLASS.
— Ban effective when Ecology identifies safer alternatives.
— Specifies use of Interstate Chemicals Clearinghouse Guide.

« RCW 70.95G definitions & criteria specify
“safer alternatives”:

— Meet improved hazard & exposure
considerations.

— Be practicably & economically substituted.

— Readily available in sufficient quantity & at
comparable cost.

— Perform as well as or better than PFAS.

« No allowance for tradeoffs!

- o
- Amended toxics in packaging law: http://app.leg.wa.gov/rcw/d
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Summary

« We still struggle with multicriteria decisions.
— But we have tools that help, like GreenScreen.
— Hazards of mixtures (i.e., products) — another multicriteria decision.
— Legislatures can hel@
 We have a strong tendency to undercomplexification.
— Oversimplification serves many masters — resist!

« Little experience going beyond the four (hazard,
performance, cost and exposure).

« Policy - Don't ban without an accompanying AA.
* Need for model legislatione
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