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È We work in an adversarial system. 
ÁThere are more than two sides to every story. 

ÁScientists did not make the rules but we must live 
with them.  

ÁWe respect the òweight of evidenceó. 

È Our role is to: 
ÁEstablish the facts. 

ÁMake them comprehensible. 

ÁAddress the issue, not the agenda.  

È The system fails when both sides of the case are 
poorly presented.  

Science on the Witness Stand:  
Evaluating Scientific Evidence in 
Law, Adjudication, and Policy 
www.oempress.com 



Crude oil is a 
mixture of 
hydrocarbons. 



È Crude oil is a mixture of many hydrocarbons.  

ÁSome of them are toxic, others not so much. 

ÁRefined product is much more toxic than crude oil.  

ÁVolatile organic compounds evaporate from crude 
oil, leaving behind heavier compounds.  

È Toxic exposures that can accompany oil: 

ÁHydrogen sulfide  

ÁPolycyclic aromatic hydrocarbons  

ÁCombustion products (including PAHs) from fire.  



È Volatile organic compounds (VOCs): 
moderately irritating, anesthesia -like effect 

È Benzene (a VOC) ð the big worry: carcinogen  

È n-Hexane ð the only really toxic alkane  

È Polycyclic aromatic hydrocarbons: carcinogenic 

ÁSome already exists in crude. 

ÁFormed in abundance when crude is burned.  

 

 



È Acute symptoms most likely:  
ÁNausea, vomiting, mucosal irritation  

ÁWoozy feeling, fatigue  

È Cancer risk: possible, delayed (latency) 
ÁNeed to separate cancer risk from carcinogenicity: 

Á?Plausible sites 
ĞSkin cancer 

ĞCancer at other sites  

ÁConfounding factors very, very important ð get 
documentation!  

È Medical monitoring ð does it make sense? 

 



È Some modification as it come through the water. 
È Volatiles evaporate, leaving behind emulsion called òmousseó.  

Source: BP Oil Spill News 
 



È Contain it: booms, floating risers  

È Absorb it: hair or polymer materials  

È Remove contamination: disruptive ecologically and 

injury risks of any big construction project  

È Burn what is combustible: combustion products are 

generally more toxic  

È Disperse it: dispersant / detergent chemicals have own 

hazard  

È Give ecological systems time to degrade the oil and 

repopulate the ecosystem: consequences 

 



www.energyboom.com  



È Surfactants (reduce surface tension of a liquid) 
ÁChange the surface properties on a drop of oil and break 
it into smaller droplets called òmicellesó 
ĞMore rapidly dispersed  

ĞMore rapidly degraded by bacteria  

ĞSometimes more rapidly absorbed by fish, crustaceans 

Á Same as detergents (surfactants in water)  

È Chemically, surfactants mix with oil and water and 
weaken the interface 

È Requires right conditions  
Á Limited window to work (weathering)  

ÁWave action to mix 

National Academy of 
Sciences. Oil Spill 
Dispersants: Efficacy 
and Effects. 2005 



È Corexit 9500A and 9527 

ÁEcotoxicity: EPA toxicity testing (rotifers)  

ÁAnimal testing ð basis for toxicological risk  

ÁHuman toxicity ð generally known through cases 

È These are strong detergents.  

ÁMildly irritating to skin  

ÁSome of the glycol ethers have serious toxic effects at 
high concentrations. 

È Effect is to emulsify the oil.  

ÁForm tiny oil droplets that can be degraded faster  

 



CAS Registry 

No. 

Chemical Name Source: EPA 

57-55-61 2-Propanediol [= propylene glycol] 

111-76-2 Ethanol, 2-butoxy- Glycol ether,  

Corexit 9527 only 

577-11-7 Butanedioic acid, 2-sulfo-, 1,4-bis(2-

ethylhexyl) ester, sodium salt (1:1) 

ñSulfonic acidò salt: skin 

irritation possible 

1338-43-8 Sorbitan, mono-(9Z)-9-octadecenoate Not listed in MSDS* 

9005-70-3 Sorbitan, tri-(9Z)-9-octadecenoate, 

poly(oxy-1,2-ethanediyl) derivatives 

Not listed in MSDS* 

29911-28-2 2-Propanol, 1-(2-butoxy-1-

methylethoxy)- 

Glycol ether: suspected 

neurotoxicity 

64742-47-8 Distillates (petroleum), hydrotreated 

light 

A refined petroleum 

product 
ñChemical Abstracts 

Serviceò number, unique 

to a chemical. 

Standard nomenclature of the International Union for Pure and Applied Chemistry 

(IUPAC) which standardizes name according to chemical structure.  

*  These chemicals are heavily used in foods.  



È Occupational exposures 
ÁCrude oil exposure 

ÁDispersant exposure 

ÁHeat exhaustion, dehydration, sun exposure 

Á Injury  

Á Intercurrent  illness (inc. food poisoning)  

È Workersõ compensation v. third -party litigation  
ÁProduct 

ÁContractor  

È NIOSH (CDC) and NIEHS (NIH) studies 
launched 



È Scenarios of unusual exposure: 

ÁDirectly over release site 

ÁDownwind of smoke  

ÁConfined spaces 

È Scenarios of unusual susceptibility: 

ÁHistory of asthma, allergies, sinusitis, eczema 
(òatopyó) 

ÁPreexisting respiratory disease (be careful if tobacco-
related) 

ÁSkin disorders: dermatitis  



È Indirect health effects key in situations like this.  

È Mediated by social and economic factors: 

ÁLoss of income and health insurance 

ÁLoss of security and personal control 

È Manifests itself as: 

ÁDepression 

ÁPost-traumatic stress disorder 

ÁSpousal and other family abuse 

ÁSubstance abuse 

ÁSomatization (very common ð be alert) 



NIOSH completed a survey of 74 off-shore response workers and United States 

Coast Guard personnel. Symptoms related to heat exposure were reported 

most frequently. Headaches were more frequently reported when compared to 

a group of workers not working off -shore. Those reporting exposure to oil and 

dispersants had significantly higher prevalences of upper respiratory 

symptoms and cough than those not exposed. Dispersants used in the response 

and any remaining volatiles in the oil are known to cause upper airway 

irritation, and could be responsible in part for the symptoms. The NIOSH 

survey, however, did not account for the possible effects of exposure to road 

and gravel dust, tobacco smoke, and upper respiratory infections. Although 

NIOSH found an increased risk of upper respiratory irritation associated with 

reported oil and dispersant exposure, only a small number of respondents 

reported these symptoms and exposure to oil or dispersanté.  

Crude finding  Technical term Confounding  Attributable risk  



È Be prepared for rebuttal on grounds of other 
exposures. 

È òConfoundingó factors in epidemiology 

  

 

 

ÁCigarette smoking 

ÁSnuff dipping  

ÁAlcohol  

ÁObesity and lifestyle factors 

Cause 

Confounder  

Effect Confounding factors are related to 
both cause and effect. They are true 
causes, just not the one you are 
interested in. 



È Toxicology Ƅ Medicine Ƅ Epidemiology 

È Epidemiology records patterns on a group basis. 

È Daubert was designed primarily for 
epidemiological evidence.  

È Medical record is clinical: epidemiologists cannot 
address individual cases. 

È Toxicology focuses on mechanisms, animal 
studies, potential toxicity.  

È Physician expert needs to be able to tie it all 
together.  



È Conventional, mainstream toxicology.  

ÁSupported by epidemiology  

ÁMedical evidence to show your client fits in  

È òMultiple chemical sensitivityó, òenvironmental 
illnessó, òtoxic encephalopathyó 

ÁNot accepted by mainstream medicine 

ÁRemember what happened with mold litigation!  

È òThin skulló doctrine: susceptibility 

ÁAtopy: asthma, allergies, sinusitis, eczema 

È Sensitization (allergy to the chemical) 



NIOSH assessed records of response workers hospitalized 
in Louisiana from May 28 through June 22, 2010 and found 
that of the 10 hospitalized workers, none were hospitalized 
due to chemical exposures from the response. Five had 
reports of heat exposure and evidence of heat illness; five 
had existing personal medical risk factors which might 
have been detected by pre-placement evaluations. NIOSH 
found that detailed work and exposure histories were 
missing from the records for all those hospitalized. These 
histories are important to identify hazards, estimate 
exposure potential, and determine work -relatedness of 
symptoms. NIOSH recommended that respirators and 
chemical-resistant suits only be used when there is 
sufficient evidence of potential harmful exposure .  
Gun wasnõt smoking. Term of art: ADA  Typical!  Why do you think??  



È Physicians 

ÁOccupational and environmental medicine  

ĞThe board certification is òOccupational Medicineó 

ĞDo not be confused by òenvironmental medicineó, esp. 
American Academy of Environmental Medicine  

ÁMedical toxicology (a board certification)  

ÁClinical specialists for specific conditions  

È Industrial hygienists: CIH  

È Toxicologists: usually PhD, DABT  

È Epidemiologists: usually PhD  


