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Intuitive Toxicology and the Affect Heuristic

⚫ Simple rules for thinking about 

environmental risks

⚫ Affect (a psychological term for 

emotional response) plays a 

critical role in choice and alarmist 

bias

⚫ A type of mental shortcut in which 

people make decisions that are 

heavily influenced by their current 

emotions

THE PURPOSE INSTITUTE



Erin Brockovich and Junk Science

⚫ Case against several oil companies and the city and school 

district of Beverly Hills, California

⚫ "I have 300 cancers staring me in the face and an oil production 

facility underneath the school," Brockovich told The Economist.

"It doesn't take a rocket scientist to figure out that the two 

fit together" 



Pacific Gas & Electric (PG&E) 

⚫ Groundwater at Hinkley, California, became contaminated with 

hexavalent chromium starting in 1952 

⚫ In 1993, Erin Brockovich, a legal clerk to lawyer Edward L 

Masry, investigated the apparent elevated cluster of illnesses in 

the community linked to hexavalent chromium

⚫ Legal action against PG&E followed and residents of Hinkley

filed a class action and a settlement of $333 million was reached

⚫ Brockovich’s colleagues snatch away a cut of over $133 million

⚫ Brockovich gets more than $2 million



Chromium and Pacific Gas & Electric



The Outcome of the Brockovich Story

⚫ “Chromium-6 causes multiple health effects, ranging from nosebleeds 

to breast cancer, Hodgkin's disease, miscarriages and spinal 

deterioration.  Chromium-6 kills”

⚫ “It is wrong to claim that Chromium-6 is a problem only when inhaled. 

The EPA, IARC and numerous medical researchers agree Chromium-6 

can also cause injury as a result of ingestion and dermal exposure”

⚫ “There are thousands of pages of medical records, the testimony of 

medical experts and scientists, and interviews with the residents who 

used the contaminated water”

⚫ “The fact of the case is: PG&E poisoned people”

⚫ Brockovich gave chromium a bad name. Excellent example of the 

affect heuristic, alarmist bias and intuitive toxicology



ESKOM Kusile Construction Site



ESKOM Kusile Construction Site



Freight Train Derailment



Shongweni Dam 



Spirit of Adventure



Rap Jumping



Umzinyathi Canoe Club



Recreational and Subsistence Fishing



Shongweni Dam and 

Downstream uMlazi River 



Symptoms Reported by Paddler

⚫ The person experienced a burning sensation (like sunburn) on 

the face and hands after paddling for about 58 minutes 

⚫ The effects started about 30 minutes of completing the paddle.  

He did not apply sun protection



Evaluation of the Case

⚫ It is unlikely that the condition can be ascribed to sunburn 

because it was late afternoon 

⚫ Dermal contact with Cr (VI) can induce or elicit (in a previously 

sensitised individual) an allergic contact dermatitis (ACD) 

response

⚫ Analytical data for surface water in the dam on 5 October 2016 

indicate a Cr (VI) concentration of less than 0.2 mg/litre

⚫ INFOTOX cleanup target level based on ACD: 40 mg/litre

⚫ In agreement with Paustenbach et al. 



Mode of Action for Cr (VI) Oral Carcinogenicity

⚫ Stern (2010) derived an oral cancer slope factor based on linear 

extrapolation from the point of departure (mutagenic MOA)

⚫ ToxStrategies published 31 studies from MOA research (2011 –

2019) supporting a non-mutagenic MOA 

⚫ Chronic exposure to cytotoxic concentrations of Cr (VI) 

increases intestinal neoplasms in mice  

⚫ The mode of action for Cr (VI)-induced intestinal tumours 

involves chronic injury, leading to compensatory cell proliferation 

of the intestine 

⚫ The noncancer oral RfD is protective against cancer



How many angels can dance on 

the head of a pin?



Chromated Copper Arsenate



CCA Wood Treatment

⚫ Cr (VI), Cu (II) and As (V)

⚫ Within hours to weeks the chromium is reduced from Cr (VI) to 

Cr (III) in the wood matrix

⚫ Copper is immobilised by complexation with solid wood 

constituents

⚫ The Cr (III) ions combine with the arsenic to form chromium (III) 

arsenate (CrAsO4)

⚫ CCA may be in the form of a cross-linked polymer of  

–(O-CrO)x-(O-Cu)y-(O-AsO2-O)z-complexed with cellulose



Children’s Playsets



The Precautionary Principle

Rio Declaration 1992

⚫ Motivation to take a decision notwithstanding scientific 

uncertainty about the nature and extent of the risk

⚫ An item or activity cannot be banned without considering the 

implications of such action

⚫ It is not clear when risk is sufficiently uncertain to justify 

application of the precautionary principle



International Status

⚫ CCA industry’s voluntary decision to cancel residential use of 

CCA-treated wood in the USA in 2002

⚫ Similar voluntary decision with industry followed in Canada

⚫ Germany, Sweden, Austria, Finland, the Netherlands and 

Denmark have voluntary agreements or regulations restricting 

the use and marketing of CCA and CCA-treated wood

⚫ Australia ban on CCA-treated timber used to build children’s 

play equipment, patios, domestic decking, handrails, new 

garden furniture, exterior seating or picnic tables

⚫ Industry voluntarily transitioned from CCA to alternative 

preservative systems

⚫ No need to remove existing structures



Public Perceptions



CCA Treated Utility Poles Along Bike Trail



Disposal at Construction and 

Demolition Sites



Unintended Consequence in Cameroon



Electricity Transmission Poles



Workshop in Douala



The Context of Risk Assessment

Forward by William K Reilly

“The overall quality of the text, with 

emphasis in providing transparency 

in the calculations, the quantitative 

description of uncertainty in the risk 

estimates, and the importance of 

proper risk characterization should 

help ensure that better quality risk 

assessments are conducted in 

coming years”

Chairman of the Board of the World 

Wildlife Fund and was Administrator of 

the USEPA under Pres George W Bush



Destructive Consequences of the Affect 

Heuristic

These are insults against 

Dr Dennis Paustenbach:

⚫ “When chemicals receive 

bad publicity, industry has a 

go-to person: Dennis 

Paustenbach”

⚫ “Industry loves him. They 

know what answer they are 

going to get. Nothing is ever 

harmful”

This is how Dr Michael Dourson’s

career was affected

⚫ Dr Dourson left the USEPA, a 

month after withdrawing his 

nomination to lead the agency's 

office of chemical safety and 

pollution prevention (OCSPP)

⚫ The New York Times published 

hundreds of pages of emails 

outlining his relationship with 

the chemical industry 



Arsenic and Antimony Poisoning 

of Sable Antelope

⚫ Blood As

Ref Range 2 -10 µg/litre

Bullet 16.3

Control 2.2

⚫ Plasma As

Ref Range 2 - 6 µg/litre

Bullet 7.7

Control 3.2

⚫ Plasma Sb

Ref Range 1 – 4.5 µg/litre

Bullet 24.5

Control 3.2



Ten Criteria for Causation

⚫ Henle-Koch Postulates developed to 

establish causation of infectious 

disease

⚫ First suggested by Jakob Henle in 

1840

⚫ Refined by his pupil Robert Koch in 

1890

⚫ No 10: “The whole thing should make 

biologic and epidemiologic sense”



Thank You


