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About Me

• Born in Auburn, Alabama

• BA, English from UNC Chapel Hill 2010

• Post-baccalaureate, Food Science from NC State 2014

• NASA Space Food Systems Laboratory Intern 2014 and 2016

• Ph.D., Food Science from University of California Davis 2018

• ISS Food System Manager since October 1, 2018

2



•  Joint effort of NASA (Dr. Paul A. Lachance), Pillsbury (Howard E. 
Baumann) and U.S. Army Laboratories (Mary Klicka)
•  Critical control point concept engineering world 
•  HACCP implemented at Pillsbury in response to a food safety  
issue
•  1969: "Food Safety through the Hazard Analysis and Critical 

Control Point System” 
•  First applied in the canning industry 
•  Widely used in national and state regulations

HAZARD ANALYSIS CRITICAL CONTROL POINT (HACCP) 
HISTORY HIGHLIGHTS
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Food Systems: Mercury to Apollo
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MERCURY GEMINI APOLLO

Slide prepared by Dr. Grace Douglas, used with permission



• Availability of water
• Limited storage facilities
• Low volume
• Low residue 
• Nutrition requirements
• Acceptability
• Cabin pressure
• Flammability concerns
• Spacecraft specifications
• Bathroom facilities

Early Space Food Design Parameters



Cube Forming

• Dr. Malcolm Smith with 
cube press 

• Whirlpool Corp. produced 
the majority of cubed 
foods
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Micro Standards, old and new

Microbiological Requirements for 
Space Food Prototypes, 1971

• Total Aerobic Plate Count < 10,000/g

• Total Coliform Count < 10/g

• Fecal Coliform Count = negative in 1 
gram

• Fecal Streptococci < 20/g

• Coagulase + Staphylococci = negative 
in 5 grams

• Salmonellae = negative in 10 grams

Current Microbiological Requirements 
for the ISS

• Total Aerobic Plate Count < 20,000 
CFUs/g

• Enterobacteriaceae < 100 CFUs/g

• Salmonella = rejection if positive

• Yeast and Mold < 1000/g
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Food Systems: Skylab to early International Space Station
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SKYLAB SHUTTLE INTERNATIONAL SPACE 
STATION

Slide prepared by Dr. Grace Douglas, used with permission



Shuttle Food 1981 - 1990
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Shuttle Food 1990 - 2011
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International Space Station 2000-2008

• 130 options, 6 month missions

• 10 day repeating menu, USOS and 
Russian crewmembers shared 
food by design

• Resupply delays = preference 
menus did not coincide with 
crewmembers on-orbit
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Flight Food Containers

12



International Space Station 2008-Current
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200 options in 8 Standard Menu Categories1. Breakfast
2. Rehydratable Meats
3. Meat and Fish
4. Side Dishes
5. Vegetables and Soups
6. Fruits and Nuts
7. Desserts and Snacks
8. Beverages

Limited crew specific food, fresh food, condiments

No food refrigeration available on ISS

Shelf life of 1-3 years under room temperature storage

Bulk Overwrap Bag (BOB)

A set of 8 BOBS (one per 

menu category) will feed a 

crew of 3 for 7-9 days  

Slide adapted from a presentation by Dr. Grace Douglas, used with permission





Our Facilities

• Space Food Systems Laboratory • Space Food Research Facility



What We Do

• Produce and package flight food 
products which are stowed in Bulk 
Overwrap Bags (BOBs) for delivery to 
the International Space Station (ISS)

• Maintain an inventory of flight food 
items for on-ground experiments, 
training activities, and 
education/outreach

• Conduct research activities supporting 
the development of food systems for 
the next generation of deep space 
exploration vehicles and planetary 
habitations Lunar base/Mars base



Processing at Space Food Systems Lab



Processing at Space Food Research Facility



Packaging



Controlled Storage



Testing



Flight Food Inventory



Fresh Food Containers



Sensory Booths



Quality Assurance

• Document Management
• Standard Operating Procedures Manual
• Work Instructions
• Process Models
• Specifications

• Physical Analysis
• Micro testing – environmental and product
• Sensory testing
• Physical properties – pH, moisture, ⁰Brix, 

Aw, viscosity

• HACCP
• TPS
• 911 tags
• Independent Quality Auditor 



Document Management



Hazard Analysis Critical Control Point (HACCP)



ISS Food System Key Points

▪ Establish Safety

▪ Stabilize Nutrition and Acceptability

▪ Ensure Variety

▪ Reduce Resource Use

▪ Promote Human Health and 
Performance
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