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Hexane-induced peripheral neuropathy in the California
vehicle repair industry.
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8h time-weighted average exposure concentration, mg/m?3 (n=23)
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Worker exposures to hexane: an unintended consequence of
perchloroethylene phase-out in California.




Phase-out year

1970:
1978:
1980:
1985:
1990:
2002:
Next:

Stoddard solvent
CFCs

Methylene chloride
1,1,1-Trichloroethane
Perchloroethylene
Hexane/acetone blends
1-Bromopropane

University of California, Berkeley

Rationale

Fire hazard
Ozone depletion
Carcinogen
Ozone depletion
Dioxin emissions
Neurotoxin
Repro toxin

Meanwhile, over at the Legislature...
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AB 121 (Vargas) AB 908 (Chu) SB 419 (Simitian)

AB 263 (Chan) AB 912 (Ridley-Thomas) || SB 432 (Simitian)

AB 289 (Chan) AB 966 (Saldana) SB 484 (Migden)

AB 319 (Chan) AB 985 (Dunn) SB 490 (Lowenthal)
AB 342 (Baca) AB 990 (Lieber) SB 600 (Ortiz)

AB 597 (Montanez) AB 1125 (Pavley) SB 838 (Escutia)

AB 623 (Aanistad) AB 1337 (Ruskin) SB 849 (Escutia)

AB 639 (Aghazarian) || AB 1342 (Assem ESTM) || SB 982 (Sen EQ comm)
AB 752 (Karnette) AB 1344 (Assem ESTM) || SB 989 (Sen EQ comm.)
AB 815 (Lieber) AB 1354 (Baca) SB 1067 (Kehoe)

AB 816 (Lieber) AB 1415 (Pavley) SB 1070 (Kehoe)

AB 848 (Berg) AB 1681 (Pavley)

University of California, Berkeley

California’s expected population growth, 1990-2050
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Environmental Policy in the European Union

Cosmetlcs 2004 , | O
- Waste in Electr cal and E‘kenir&mc ngpment (WEEE) 2005 \
- Restriction on Hazardous Substances (RoHS): 2006

z Reglstratlon E\%aluatlon Authoprﬁatlon and Restriction of
Chemicals (REACH) 2007 54! Rl

University of California, Berkeley

“G.E. Chief Points to ‘Green’ Handicap”

Financial Times
May 10, 2005
Stephanie Kirchgaessner in Washington

“...the deregulatory agenda favored by the U.S. business community —
particularly on environmental issues — is not providing American
companies with a competitive advantage over their European

counterparts.”

Jeffrey Immelt, Chairman and CEO ($1.5 billion/yr Ecomagination)

University of California, Berkeley



2006: Legislature 2008: Cal/EPA

Green Chemistry in Green Chemistry: Cornerstone
California: to a Sustainable California

A Framework for Leadership

in Chemicals Policy and 127 UC faculty signatories
Innovation. from seven campuses.

University of California, Berkeley
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» Total daily California sales of chemical products alone:
644 million pounds (2,700 tankers)

« Total daily U.S. chemical production and importation:
42 billion pounds (623,000 tankers)

IR %)
sz
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The workplace Commercial products

Ecosystems: air, water, Global trade
food, soil

University of California, Berkeley
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The federal Toxic Substances Control Act of 1976

» Data Gap:

— TSCA does not require producers to generate health or
environmental data for EPA or downstream users.

» Safety Gap:
— TSCA has greatly constrained EPA’s ability to assess
and control chemical hazards.

e Technology Gap:

— TSCA has dampened industry interest in green
chemistry, as reflected in the market.

The University of California, Berkeley

DATA GAP s SAFETY GAP

Producers are not required kL Regulatory agencies are overly constrained

to investigate or disclose the ' - in reducing risks to workers, the public

hazard properties of their i i ‘and the environment; producers are not

chemicals and products [ A required to take responsibility for the fate
of their products

THE GREEN CHEMISTRY

OPPORTUNITY

Correcting a skewed market

The three policy gaps contribute

to a skewed market that, if TECHNOLOGY GAP

corrected, will motivate new The lack of market and regulatory drivers slows
investment in green chemistry davelopment of green chemistry technologies;

investment in obsolete tachnology inhibits
innovation

12



Data Gap is key to new
markets.

To make informed
purchasing decisions
about chemicals, buyers
need four pieces of
information:

Function

Performance Hazards

University of California, Berkeley

How buyers operate in
the chemicals market
under TSCA:

Function

Performance

University of California, Berkeley
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University of California, Berkeley

University of California, Berkeley

To assess & prioritize
chemical hazards, state
agencies need at least four
pieces of information:

Identity Sales volume

Hazards

Information available to state
agencies under TSCA:
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Reflecting the chemicals market
under TSCA...

The chemistry curriculum does not
require an understanding of:

* toxicology

* ecotoxicology

* exposure

* principles of green chemistry.

y of California, Berkeley

Consequence Producer and consumer

15



16



Two million plastic beverage bottles are discarded every five
seconds in the U.S. ~~ about 3% are recycled.

e GENERATION

~ RECOVERY

1960 1965 1970 1975 1980 1985 1990
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Consequence: OCCUPATIONAL DISEASE

Our estimate of annual CA
morbidity and mortality

attributable to occupational
chemical exposures (p. 18):

* 4,400 deaths (~0.03% of CA
workforce).

» 208,000 cases of deadly
chronic disease in 2004 (~1.3%
of CA workforce).

* PELS for only 193 of 2,800
HPV chemicals (~7%)

* 8,300 chemicals produced or
imported > 10,000 Ibs/year

« PELs: U.S. 453 (~5%)
CA 688 (~8%)

* MDs board-certified in Occ
Med: 0.2% of U.S. physicians

* DOSH inspectors: < 200 for
16.5 million workers
(~1/83,000)

o HESIS staff: 3

i
I!H; OCCUPATIONAL DISEASE

FIGURE 1. DISEASE CASES AND COSTS ATTRIBUTABLE TO CHEMICAL
EXPOSURES IN THE WORKPLACE, CALIFORNIA 2004

Cases

Costs ($millions)

Disease

Hospitalizations

Deaths

Direct medical

Indirect

Cancer

113,999

8,700

3,845

$617.2

$620.5

COPD

42,606

1,145

361

$42.6

$42.8

Asthma

45,856

460

A

$25.4

$7.5

Pneume-
conioses

1,710

171

132

$15.3

$21.0

Chronic
renal failure

2,854

128

21

$4.9

$5.7

Parkinson’s
disease

699

27

37

$1.1

$1.3

Total

207,724

$698.8

$1,405.3
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Funding is easiest to justify
when the outcome is highly
visible (e.g. structure fires).

Funding is difficult to justify when
the outcome is less visible (e.g.

workplace diseases).

CHEMICALS in PEOPLE

TABLE 1. SELECTED EXAMPLES OF TOXIC SUBSTANCES FOUND IN UMEILICAL CORD BLOOD,
BREAST MILK AND ADULT TISSUES

| Contaminant

Examples of known sources

How people are exposed

| Velatile Organic Compounds

Vehicle exhaust, decdorizers, paints, glies

Outdoor and indoor ar, drinking water, workplaces

| Perchlorsthylens

Dry cleaning selvent, degraasing products

Treated clothing, proximity to dry cleaners, workplaces

| Benzens

Gasoline, glues, detergents, vehicle exhaust

Outedoor air, workplaces

| Agricultural Products

[| Organaphosphates

[ Pesticides, flsa & tick pst products

[ Food, proximity to agriculturs, fisld work, indoor air

[ Herbicide

| Fond, water, proximity to agriculture, field work

| Persistent Organic Pollutants

Polybrominated diphenyl sthers
(PEDEs)'!

Flame retardants in furniture and electronics

Faad, incloor air and dust

Dioxins & Furans

Byproduct of waste incineration, paper mills,
manufacturing

Food, outdoor air, drinking water

| ProasprOS™

Non-stick and stain-resistant coatings

Consumer products, food, water, workplaces

| Plastics Components

Cosmetics, detergents, household cleaners,
viryl materials, laceuers

Skin contact, incor air, foad, saft plastics

Hard plastic containers, canned food linings

Food, water

Batteries, fertilizer production, wasts
incineration, plastics, metal coatings

Food, air, water, warkplaces

Faint, electranics, batteries, fossil fuels

Toys, food, seil, drinking water, workplaces
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GLOBAL CHEMICAL PRODUCTION

B Global Chemical Production
I Global Population

PROJECTED GROAWTH IN DEX

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
YEAR

GREEN

CHEMISTRY

The design of chemical products and processes to reduce
and/or eliminate substances hazardous to human health and
the environment.

The University of California, Berkeley
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GREEN

CHEMISTRY

» Links public and environmental health...
» with new business & investment opportunities.

The University of California, Berkeley

Policy Solutions: Getting to
Green Chemistry

* Close the Data Gap: Generate Hazard
Information

* Close the Safety Gap: Implement Responsive
Regulatory Tools

* Close the Technology Gap: Foster Green
Chemistry Directly
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CHEMICALS POLICY FRAMEWORK

DATA GAP o SAFETY GAP
Producers are not required b Regulatory agencies are overly constrained
to investigate or disclose the ‘ > in reducing risks to workers, the public
hazard properties of their i 5 and the environment; producers are not
chemizals and products | N required to take responsibility for the fate

| of their products

THE GREEN CHEMISTRY

OPPORTUNITY

Correcting a skewed market

The three policy gaps contribute

to a skewed market that, if TECHNOLOGY GAP

corrected, will motivate new The lack of market and regulatory drivers slows

investment in green chemistry development of green chemistry technologies;
investment in obsolete technology inhibits
innovation

UC chemicals policy analysis

Barriers to green chemistry Drivers of green chemistry

Recommendations

Policy objectives:

Close the Data, Safety & Technology Gaps:

* Improve the flow of information in the chemicals market.
* Improve government capacity to act.

* Implement other incentives for green chemistry.

Ideal mechanisms:

* Leverage market forces.

* Address chemical life cycle.

* Place least demands on government.

* Motivate clean technology innovation and diffusion.

University of California, Berkeley
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Effective Policy Interventions

FIGURE 2. PER CAPITA ELECTRICITY SALES (KWH/PERSON)
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As other nations decide to follow an E.U. or U.S. model,
there is a.role for the U.S. IH community.
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* Transparency. .«
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i * No transparency or
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...ePrecaution’

University of California, Berkeley
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Under
TSCA5E
Consent
Order

Tests

Voluntary

14 [
0 T

REACH 1-10ton REACH 10-100 REACH 100-1000 REACH over TSCAover 100  HPV over 500
tons tons 1,000 tons tons (new chems) tons

@ Physical/chemical properties Bl Health effects O Environmental effects & fate ‘

University of California, Berkeley

Thank you!




“I do not believe that addressing this
type of concern in the legislature on
a chemical by chemical, product by
product basis is the best or most
effective way to make chemical
policy in California.”

Signing Statement for Assembly Bill 1108
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