Lunar Dust Toxicology Workshop


Breakout Sessions Strategy:  The goal of this workshop is to provide the information necessary for ESMD to make the right decisions about the research, technology development, engineering design, and precursor strategies needed to safely manage the medical hazards of lunar dust.  Feel free to add to, subtract from or modify the enclosed guide as needed.

Goal:  Determine what specific measurements/investigations/tests on the ground or in space are needed to adequately characterize risk of dust hazard on the moon for:  Days, weeks, months, exposure?

1. Introductions – ask each person to state name, affiliation, job, and primary concern about lunar dust based on March 29 presentations.  Record answers

2. Break the dust problem down:  Provide clear statements on the nature of the risk for each time duration: days, weeks, months.

· What are the greatest medical concerns? Decide whether the risks are acute (happen during the mission, intermediate (<5 years after the mission), long term (> 5 years after the mission).  

Example: Intermediate health issues are highly likely because toxic dust will settle in parts of lungs with poor clearance mechanisms because of hypogravity)

· What are the greatest engineering concerns? 

Example:  Dust mixed with moist air in habitats will corrode critical components

· What are the greatest operational concerns? 

Example:  EVA suits may seize during long traverses from habitat because of dust in moving parts

· What are the greatest knowledge gaps?  

Example:  Lunar dust may be very different at landing site near Aiken basin and other potential water sources than at the Apollo sites which would significantly change the toxicology assessment.

Example:  We don’t know whether dust settles differently in 1/6 g than in 1 g or 0 g.

· Determine the risk level. 

How serious is the risk?  

High – Serious potential for significant crew health problems*, mission abort, or high costs and no adequate solutions exist; 

Medium – Serious potential for significant crew health problems*, mission abort, or high costs and solutions have been proposed but may not be adequate or adequately tested.

Low -- Serious potential for significant crew health problems*, mission abort, or high costs and tested solutions exist (these should be made into requirements).

*  Determine whether the risk is acute (happens during the mission), intermediate (<5 years), long term (>5 years).

· Determine what potential fixes are available.
For example: EVA suits may dock to habitat rather than being brought into airlock.  (this might elicit a corollary issue of how EVA suits would be maintained)
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What ground based research needs to be done in order to determine adequate medical, engineering, and operational strategies to reduce risk to acceptable levels?

1. Go through each risk identified earlier and describe what (if any) ground based research needs to be done:

· Laboratory research

· Clinical research

· Testbeds

· KC-135

· Other?

2. Characterize the expected outcome of this research.  

Example:  These measurements are needed to complete risk assessment.

Example:  This research is needed to determine specifications for habitat airlock.

3. Decide whether this research will be adequate or if flight tests will be needed for each risk and why.

4. Characterize the impact of not doing this research.

What ground based research needs to be done in order to determine adequate medical, engineering, and operational strategies to reduce risk to acceptable levels?
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What are the characteristics of the lunar dust simulants needed to make toxicological assessments?  How many different types of lunar simulants are needed?  Fill out for every dust type needed

	
	Specifications
	Comments



	Chemical Composition
	
	

	Morphology
	
	

	Size
	
	

	Size distribution
	
	

	Mechanica/Electrostatic properties
	
	


	
	Specifications
	Comments



	Chemical Composition
	
	

	Morphology
	
	

	Size
	
	

	Size distribution
	
	

	Mechanica/Electrostatic properties
	
	


	
	Specifications
	Comments



	Chemical Composition
	
	

	Morphology
	
	

	Size
	
	

	Size distribution
	
	

	Mechanica/Electrostatic properties
	
	


What flight/precursor research needs to be done in order to determine adequate medical, engineering, and operational strategies to reduce risk to acceptable levels?

1. Go through each risk identified earlier and describe what (if any) flight research needs to be done.  Be as specific as possible regarding what measurements are needed and why.

· LEO free flyers

· Shuttle

· ISS

· Lunar Orbiters

· Lunar Lander

· Lunar Sample Return

· Crewed Lunar Laboratories

2. Decide whether this research combined with ground based research described previously will be adequate to resolve the issue.

3. Describe the expected outcome of this research.

4. Characterize the impact of not doing this research.

What flight/precursor research needs to be done in order to determine adequate medical, engineering, and operational strategies to reduce risk to acceptable levels?
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What are the greatest medical concerns in habitat designs related to lunar dust and how can they be addressed?
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What are the greatest medical concerns in habitat designs related to lunar dust and how can they be addressed?
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