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Experience: Twenty Years of Professional
Activity in Environmental Toxicology Including:

350 HOMES in Reno, Nevada 
• Evaluation of homes, occupant health effects, remediation      
protocols and oversight

732 INDIVIDUALS claiming illness from groundwater contamination as a   
result of coal mining operations: 

• Toxicological Analysis of 15 chemicals in coal mining waste
• In-house medical records review 
• Causation Analysis

40,000 EMPLOYEES/12 BUILDINGS at NSA campus/4 million data points 
• Health Hazard Evaluation and Environmental Sampling
• One of largest Indoor Epidemiological Studies ever performed
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Chinese Drywall:  what is needed?

• Identification of what is emitted and how much?

• What can the emissions do to people and to 
metallic elements found in the home?

• In a given home, how can we:
» Detect whether Chinese drywall is present?
» Detect when emissions occur and accurately
measure them?
» Determine occupant exposure dose?
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• Bulk Samples
– Composition: carbonyl sulfide, carbon disulfide, methyl 

mercaptan, hydrogen sulfide, iron disulfide, stronium sulfide, 
sulfur dioxide

• Air Samples 
– Real time: negative
– Integrated: carbon disulfide, carbonyl sulfide, methyl mercaptan, 

VOC
– Other: hydrogen sulfide

• Testing by:  CTEH, Environ, Florida Dept of Health (Unified 
Engineering), USEPA

Chinese Drywall:  State of the Knowledge
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Human Health Concerns

• Potential Exposure Pathways
– Inhalation
– Ingestion
– Dermal

• Determination of a toxicologically-
relevant dose
– Concentration and duration
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The Dose Makes The Poison

Alcohol

1 Drink 1 Fifth

vs.
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Symptoms and Exposure

• Reporter Bias
• Observer Bias
• Attribution Bias
• Alternate Explanations-- Non-specificity

WHY SYMPTOMS ALONE OFTEN 
DO NOT INFORM CAUSATION
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SYMPTOMS AND DISORDERS COMMONLY SYMPTOMS AND DISORDERS COMMONLY 
ATTRIBUTED TO THE ENVIRONMENT: ATTRIBUTED TO THE ENVIRONMENT: 
A CHAOTIC MIXTUREA CHAOTIC MIXTURE
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POSSIBLE CAUSES OF SYMPTOMS AND POSSIBLE CAUSES OF SYMPTOMS AND 
DISORDERS OFTEN ATTRIBUTED TO IEAQDISORDERS OFTEN ATTRIBUTED TO IEAQ
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Human Health Concerns

“Vulnerable” Population Groups
Women
Children
Elderly
Chronically Ill
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MEASURES OF EXPOSURE

• Measurements

• Modeling

• Extrapolations From Other Studies

• Biological Monitoring

• Occasionally, But Rarely, Symptoms
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Systematic Evaluation of Health 
Effects:  Part 1

• Clinical Evaluation
– Delineation of symptoms/signs
– History/review of past medical records
– Physical examination
– Develop differential diagnoses
– Diagnostic testing

• Diagnosis
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Systematic Evaluation of Health 
Effects:  Part 2

• Diagnosis

• Determination of Cause

• Management
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Differential Diagnosis and 
Causation Assessment

• Differential Diagnosis: the clinician’s 
methodology of determining the internal 
cause of symptoms (pathophysiology)
– Is the headache due to a brain tumor, stress, or an odor?
– Are the symptoms from a physical illness or an emotional 

disorder? 

• Elements:
– HISTORY (both current and past)
– PHYSICAL EXAMINATION
– DIAGNOSTIC TESTING
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CAUSATION ANALYSIS
• Differs from DIFFERENTIAL DIAGNOSIS

– Assumes that a diagnosis has been made
– Looks for relationship to external cause or 

aggravator of that diagnosed entity
– For toxicological issues requires input from:

• Epidemiology
• Toxicology

– Utilizes confirmed testing data for materials at issue
– Utilizes known scientific information
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ATSDR Toxicological Profile 
Carbon Disulfide: Health Effects
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ATSDR Toxicological Profile 
Carbon Disulfide: Health Effects
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CAUSATION ANALYSIS
• Does: What does the person have?

• Can: Can the substance(s) at issue cause the observed illness, 
effect, or symptom?        [General Causation]

– Sufficiency of support for capability of agent at issue to 
– produce the endpoint in question.

• Did:  Did this exposure cause the observed illness, effect or 
symptom?                       [Specific Causation]

– Sufficiency of dose
– Alternate causes considered and ruled out or prioritized in 

likelihood
– Temporal and clinical courses appropriate
– Latency, morphology and others
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Some Cautions
• Research is in the early stages

• Exposure doses have not yet been defined

• Is occupant health actually affected?

• When does Chinese drywall need to be removed and how should 
this be done?

• Identify corrective measures and ways to verify their effectiveness

• Fraudulent testing companies  (“Chinese Drywall Testing 
Company”)

• Nocebo Effect (Alarmist professionals who prematurely spread fear, 
causing people to feel ill and leading, potentially, to serious 
disability.)
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