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OVERVIEW

• Background
• Scale of chemical production
• Core policy weaknesses
• Consequences in California
• Green chemistry alternative
• Solutions
• Opportunity for California leadership
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Hexane-induced peripheral neuropathy in the California 
vehicle repair industry.

University of California, Berkeley
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8h time-weighted average exposure concentration, mg/m3 (n=23)
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University of California, Berkeley
Wilson M, et al. J Occ Env Hyg, May 2007

Worker exposures to hexane: an unintended consequence of 
perchloroethylene phase-out in California.



7

Phase-out year Rationale

1970:  Stoddard solvent Fire hazard
1978: CFCs Ozone depletion
1980: Methylene chloride Carcinogen
1985: 1,1,1-Trichloroethane Ozone depletion
1990: Perchloroethylene Dioxin emissions
2002: Hexane/acetone blends Neurotoxin
Next: 1-Bromopropane Repro toxin

Chemical management in the CA vehicle repair industry

University of California, Berkeley

Meanwhile, over at the Legislature…

University of California, Berkeley
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AB 121 (Vargas) 
AB 263 (Chan) 
AB 289 (Chan) 
AB 319 (Chan) 
AB 342 (Baca) 
AB 597 (Montanez)
AB 623 (Aanistad) 
AB 639 (Aghazarian)  
AB 752 (Karnette) 
AB 815 (Lieber) 
AB 816 (Lieber) 
AB 848 (Berg) 

AB 908 (Chu) 
AB 912 (Ridley-Thomas) 
AB 966 (Saldana)  
AB 985 (Dunn)  
AB 990 (Lieber) 
AB 1125 (Pavley) 
AB 1337 (Ruskin) 
AB 1342 (Assem ESTM) 
AB 1344 (Assem ESTM) 
AB 1354 (Baca) 
AB 1415 (Pavley) 
AB 1681 (Pavley) 

35 chemically-related bills in California, 2005-2006

SB 419 (Simitian) 
SB 432 (Simitian) 
SB 484 (Migden) 
SB 490 (Lowenthal) 
SB 600 (Ortiz) 
SB 838 (Escutia) 
SB 849 (Escutia) 
SB 982 (Sen EQ comm) 
SB 989 (Sen EQ comm.) 
SB 1067 (Kehoe) 
SB 1070 (Kehoe) 

University of California, Berkeley
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2008 =  36 million

Source: California Dept of Finance, CA pop. trends, 1990 – 2050 The University of California, Berkeley
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Environmental Policy in the European Union

- Cosmetics: 2004
- Waste in Electrical and Electronic Equipment (WEEE): 2005
- Restriction on Hazardous Substances (RoHS): 2006
- Registration, Evaluation, Authorization, and Restriction of 
Chemicals (REACH): 2007

University of California, Berkeley

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

“…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.”

Financial Times
May 10, 2005

Stephanie Kirchgaessner in Washington

Jeffrey Immelt, Chairman and CEO ($1.5 billion/yr Ecomagination)
University of California, Berkeley
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2006: Legislature

Green Chemistry in 
California: 
A Framework for Leadership 
in Chemicals Policy and 
Innovation.

University of California, Berkeley

2008: Cal/EPA

Green Chemistry: Cornerstone 
to a Sustainable California

127 UC faculty signatories 
from seven campuses.
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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)

Source: TSCA IUR and CA Air Resources Board

The workplace Commercial products           Waste streams

Global tradeEcosystems: air, water, 
food, soil

University of California, Berkeley

Barrier 5: Multiple “points of contact.”
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• 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.

• Technology Gap:
– TSCA has dampened industry interest in green 

chemistry, as reflected in the market.  

The federal Toxic Substances Control Act of 1976

The University of California, Berkeley

CORE POLICY WEAKNESSES
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Function

HazardsPerformance

Price

Data Gap is key to new 
markets.

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

University of California, Berkeley

Function

SafetyPerformance

Price

How buyers operate in 
the chemicals market 
under TSCA:  

University of California, Berkeley
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Identity

HazardsUses

Sales volume

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

University of California, Berkeley

Information available to state     
agencies under TSCA:

University of California, Berkeley
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University of California, Berkeley

Reflecting the chemicals market 
under TSCA…

The chemistry curriculum does not 
require an understanding of:

• toxicology
• ecotoxicology
• exposure
• principles of green chemistry.  

Sather gate, UC Berkeley

Graphic arts courtesy of Chris Jordan  www.chrisjordan.com

Consequence: Producer and consumer 
externalities
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Two million plastic beverage bottles are discarded every five 
seconds in the U.S.  -- about 3% are recycled.
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60,000: the number of plastic bags used every 5 seconds in the U.S.
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426,000: the number of cell phones retired each day in the U.S. 

75% of U.S. electronic waste goes to Asian countries.           
Lianjiang River, Guiyu, China  Photos: Basel Action Network

University of California, Berkeley
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50 million tons of e-waste are discarded annually                     
(5% of global solid waste) Guiyu, China

University of California, Berkeley

Consequence: HAZARDOUS WASTE

California DTSC estimates that 61 of 85 of the state’s largest hazardous waste 
sites are leaking into groundwater. Of 51 sites inspected for groundwater 
intrusion, 94% were found to present, “a major threat to human health or the 
environment.”
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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). 

We argue that these rates likely  
underestimate the true rates 
because…

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

• 8,300 chemicals produced or 
imported > 10,000 lbs/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)

• HESIS staff: 3

Consequence: OCCUPATIONAL DISEASE

OCCUPATIONAL DISEASE
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Funding is difficult to justify when 
the outcome is less visible (e.g. 
workplace diseases).

Industrial hygiene is poorly funded.

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

Emergency services are 
generally well-funded.

CHEMICALS in PEOPLE
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GLOBAL CHEMICAL PRODUCTION

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

Anastas, P.T. and J. Warner. 1999. Green Chemistry Theory and Practice
The University of California, Berkeley
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The University of California, Berkeley

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

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

UC chemicals policy analysis

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. 

Recommendations

Barriers to green chemistry Drivers of green chemistry

University of California, Berkeley
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Source: California Energy Commission, 2007

Effective Policy Interventions

As other nations decide to follow an E.U. or U.S. model, 
there is a role for the U.S. IH community.

University of California, Berkeley

E.U.: Governance

REACH, RoHS, WEEE:

• Transparency

• Accountability

• Precaution

U.S.: Voluntary

• “Security and Prosperity 
Partnership:”

• HPV

• No transparency or 
accountability measures
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University of California, Berkeley

Under 
TSCA 5E 
Consent 
Order

Voluntary

Thank you!

Michael P. Wilson, PhD, MPH
Timothy F. Malloy, JD 
Megan Schwarzman, MD, MPH

UC Berkeley School of Public Health, UCLA School of Law
UC Centers for Occupational & Environmental Health
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Four Policy Principles

• Mandate meaningful information

• Act on reasonable grounds for concern

• Focus on hazard traits of chemicals rather 
than potential risk

• Focus on alternatives rather than control 

“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

Close the Data Gap: Generate Hazard Information

• What
– Submission of hazard and 

distribution information

• Who
– Chemical producers and product 

manufacturers

• Why
– Purchasers & users can choose safer 

products
– Agencies can identify hazards
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Hazard Traits

• Examples:
– Induces cancer or birth defects
– Affects endocrine, reproductive or 

immune system regulation
– Toxic to fish, birds or animals

• Prioritize chemicals based on “hazard 
matrix”

Close the Safety Gap:
Agency Responsibility

• Review new and existing chemicals

• Mandate use of safer feasible alternative 
where available

• Otherwise mandate appropriate controls
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Regulatory Tools:
Business Responsibility 

• Periodically evaluate availability of inherently 
safer processes and chemicals

• Implement safer feasible alternatives

• Report results of evaluation

• Fee on industry required to administer

Close the Technology Gap

• Public Support for Research
• Education 
• Technical Assistance
• Targeted Incentives


