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As NASA prepares to send astronauts to Mars, the NASA U.S. Spacesuit Knowledge 

Capture (SKC) Program is ready to assist the spacesuit community by collecting, preserving, 

and sharing space-related knowledge. This has been the SKC Program’s objective over the 

past decade, since its 2007 inception. The SKC Program’s archival collection includes 

significant space-related knowledge, which it shares with numerous technical staff, along with 

invested and interested entities. Various Johnson Space Center organizations, along with the 

NASA Engineering and Safety Center (NESC) Academy, enable the success of the SKC 

Program. The program has sponsored and recorded 97 events, and continues to increase its 

electronic library of space-related knowledge. By March 2018, 77 of these events were 

publically available via the NASA NESC Web site. At this site, viewers have access to a decade 

of lectures, technical courses, and vignettes on spacesuits and other space-related content. 

Publically sharing this knowledge offers an opportunity for space partners, academia, and 

others to expand their knowledge. The SKC Program archives represent a decade of spacesuit 

legacy from the Apollo era to the pursuit of Mars, and beyond. This paper culminates years 

of work and discusses the history, archival evolution, and forecast of the SKC Program. 

Nomenclature 

CKO = Chief Knowledge Officer 

CO2 = carbon dioxide  

CTSD = Crew and Thermal Systems Division 

DAA = Document Availability Authorization 

DLN = Digital Learning Network 

EA = Engineering Directorate 

EC5 = Space Suit and Crew Survival Systems Branch 

ECLSS = Environmental Control and Life Support System 

EMU  = Extravehicular Mobility Unit 

EVA  = extravehicular activity 

FOD = Flight Operations Directorate 

FY = Fiscal Year 

ISS  = International Space Station 

IT = information technology 

JSC  = Johnson Space Center 

K-CAP = knowledge capture [lessons] 

LIBS = Laser Induced Breakdown Spectrometer 

NASM = National Air and Space Museum 
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NEN = NASA Engineering Network 

NESC  = NASA Engineering and Safety Center 

NPD = NASA Policy Directive 

PAS = Power, Avionics, and Software 

PLSS = Portable Life Support System 

POC = point of contact 

RV = relief valve  

SATERN = System for Administration, Training, and Education Resources for NASA 

SIPI = Southwestern Indian Polytechnic Institute 

SKC = U.S. Spacesuit Knowledge Capture 

SME  = subject-matter expert 

STEM = science, technology, engineering, and math 

STI  = Scientific and Technical Information 

STS = Shuttle Transportation System 

SWME = Spacesuit Water Membrane Evaporator 

TPS = Thermal Protection System 

xEMU  = Exploration Extravehicular Mobility Unit 

I. Introduction 

he past spacesuit can inform the present. This is why the U.S. Spacesuit Knowledge Capture (SKC) Program 

collects historical and current spacesuit information and peripheral topics that enhance the development of 

spacesuits, and disseminates this knowledge through hosting courses, interviews, workshops, and vignettes with 

subject-matter experts (SMEs). The SKC Program has now existed for a decade (Figure 1), and is an educational tool 

for NASA Johnson Space Center (JSC) engineers, scientists, managers, and various other technical personnel to 

augment their work. Past knowledge and experiences of SMEs are shared to heighten awareness and broaden 

capabilities for future space endeavors. With 97 recorded space-related events accessible to the NASA community, 

and 77 of these events accessible to public entities, the SKC Program’s library of knowledge is available to inform 

and inspire spacesuit designers to build what is needed to push human exploration further, uncovering the unknown.   

To help meet NASA’s mission to enable human expansion across the solar system and social media,1 the SKC 

Program, whose logo is shown in Figure 2, continues to collect and share knowledge that will enhance the tools and 

minds that are needed to send humans farther into space than ever before. The 18,300 applicants that flooded the call 

to select 12 new NASA astronauts in the spring of 2017 is evidence of many hungry minds who want to expand their 

knowledge and explore the mysteries beyond Earth’s orbit.2 The dispensing of the SKC Program’s collection of 

knowledge can serve as a tool to help design the spacesuit to be donned by these new astronauts.  

  

T 
 

 

 
Figure 1.  A decade of the U.S. Spacesuit Knowledge Capture Program (image by Jeannie Corte). 
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Whatever deep-space destination the administration deems to 

send these astronauts to, the U.S. spacesuit will remain a priority 

for NASA to fulfill its mission: lead human space exploration.3 

The SKC Program’s continually growing library of space-related 

topics, such as design, failure analysis, and lessons learned, is 

valuable and is being shared with spacesuit developers to design 

future spacesuits.  

 Since the SKC Program began a decade ago, its mission has 

been to collect, archive, and share historic spacesuit knowledge. 

This paper discusses the work that was involved in the program’s 

evolution, from inception to its current state, as well as its 

forecast. A timeline of the program’s milestones appears in 

Appendix A, a comprehensive history of the SKC Program’s 

progress is documented in the papers that are listed in Appendix 

B, and all approved-for-public SKC Program events are listed in 

Appendix C. 

 

 

II. The Spacesuit Knowledge Capture Program’s History 

Since the beginning of human space exploration, NASA and other entities have performed U.S. spacesuit 

knowledge capture. The product of this effort resulted in reports, conference presentations, specialized seminars and 

classes, and interviews. In 2007, the Space Suit and Crew Survival Systems Branch (EC5) initiated the SKC Program. 

At that time, the program was a grassroots effort without funding.  

In 2010, the SKC Program began receiving Extravehicular Activity (EVA) Project Office funding. The program 

was perceived as a type of mini-academy for spacesuits. It captured information, archived it with the Engineering 

Academy, and shared it with the JSC Chief Knowledge Officer (CKO). To capture the information electronically, the 

SKC Program had an agreement with the Engineering Directorate (EA) and the Mission Operations Directorate (now 

known as the Flight Operations Directorate (FOD)).4 The SKC Program used FOD classrooms and videography 

facilities to host lectures with SMEs. The classroom held as many as 49 individuals and the SKC Program had an 

average attendance of 30 students per event. 

In 2012, two collaborators were added to the process: the JSC History Office and the NASA Scientific and 

Technical Information (STI) Program. The STI Program expanded to include the YouTube repository for public-

releasable video files. All SKC Program public-releasable events were archived with the STI YouTube site.5 This 

helped expand public accessibility, interest, and viewing of the SKC Program’s recorded events. Currently, there have 

been more than 31,000 views of SKC Program videos on the STI YouTube site. 

In 2013, the SKC Program was influenced by NASA Policy Directive (NPD) 7120.6, Knowledge Policy on 

Programs and Projects, issued by NASA’s Office of the Chief Engineer, on November 26, 2013. This policy explained 

the agency’s approach to knowledge management and identified an Agency CKO, as well as CKOs at each center.6 

This further recognized and championed the need for formal and centralized knowledge capture such as the SKC 

Program. The NPD 7120.6 document established that knowledge at NASA is governed on a federated basis, meaning 

that each center and mission directorate determines the approach that best meets its needs. The policy established 

specific roles and responsibilities for the Agency CKO and related positions. It also identified the six categories of 

existing knowledge activities: online tools; search, tag, and taxonomy tools; case studies and publications; lessons 

learned and knowledge processes; knowledge networks; and face-to-face knowledge services.6 The SKC Program 

encompasses many of these activities such as lessons learned and face-to-face knowledge sharing. 

Near the end of 2013, the SKC Program lost its funding, but it was resuscitated nearly a year later by Henry (Hank) 

Rotter, a NASA Engineering and Safety Center (NESC) Technical Fellow in the areas of Environmental Control and 

Life Support System (ECLSS) and Active Thermal Systems. The NESC (Figure 3) is proactively engaged to help 

NASA avoid future technical problems. Its mission is to perform value-added independent testing, analysis, and 

assessments of NASA's high-risk projects to ensure safety and mission success.7,8 A significant emphasis of the SKC 

Program has been on lessons learned; whereby, the program focuses on educating engineers (NASA and contractors) 

working on projects such as the Exploration Extravehicular Mobility Unit (xEMU) Project. The xEMU Project is the 

dedicated project for developing NASA’s next-generation spacesuit in-house using existing and new technology, and 

qualifying the spacesuit for flight demonstrations on the International Space Station (ISS). 

 
Figure 2.  U.S. Spacesuit Knowledge 

Capture logo (image by Jeannie Corte). 
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 In 2013, Mr. Rotter recognized and continues to value the importance 

of the spacesuit information that the SKC Program captures, archives, and 

distributes. His continued support of the program has allowed it to be 

sustained and grow beyond its original classroom audience and perceived 

capability. 

In 2015, the JSC Digital Learning Network (DLN) offered interactive 

conferencing services to participants as the online SKC Program events 

occurred. Until the SKC’s participation with the DLN, the average SKC 

Program event attendance was 30, and the events were restricted to 

NASA’s JSC onsite classroom. The DLN facilitated quadrupling real-time 

viewership. Anyone who could connect to the DLN, including multiple 

NASA centers and the public, could watch SKC events in real time online. 

All viewers also had an opportunity to ask related questions to the speaker 

through e-mail. The DLN added tremendously to participation in the SKC 

Program; however, because of insufficient funding, the DLN could no 

longer offer services to SKC Program events. The SKC Program then 

sought other means to broadcast real-time events. 

In 2015, the SKC Program began collaborating with the NASA Engineering Network (NEN) and the NESC 

Academy (Figure 4), which are NESC knowledge services. Since 2015, the NESC Academy became the primary 

repository of SKC Program events. From the NESC Academy’s 

inception, it has been acquiring knowledge from the hundreds of 

technical assessments conducted, and sharing the knowledge with 

NASA employees and contractors. The NESC Academy has a Web 

site with over 750 informative video-recorded lessons on topics 

relevant to current NASA issues and challenges. All archived SKC 

Program events are included in the 750 recorded lessons. Over 51% 

of the NESC lessons are public releasable and accessible. 

In 2016, the SKC Program realized that the NESC Academy 

could also deliver SKC Program events through real-time webcasts 

and began using them to deliver releasable events to viewers beyond 

the physical classroom. These webcasts, combined with 

announcements to the NESC Academy’s 29,000 subscribers, 

enabled SKC Program event attendance to expand across the globe. 

With the NESC Academy, online public-accessible SKC events’ 

viewership reaches viewers in places that the program might 

otherwise never reach, such as Austria, South Africa, Uruguay, and India. The SKC Program continues to share its 

knowledge with other entities, such as academia, the space community, and industry, who may have an interest and a 

need to know about spacesuits. The NESC Academy videos can be accessed via https://nescacademy.nasa.gov/.  

In 2017, the NEN became the responsibility of the NESC. With this responsibility, the SKC Program was assigned 

a liaison to collaborate with. The liaison helped maintain a link from the NEN to the NESC Academy, and also 

provided suggestions and guidance on best communities of practice. The SKC Program will continue to work with 

the liaison to keep content fresh and engaging.  

As the SKC Program evolved and its knowledge base expanded, the number of collaborators grew. The 

Systemigram in Figure 5 shows the SKC Program’s collaborators and their interdependence. In addition to the entities 

mentioned previously (Engineering Academy, FOD Training Academy, NESC, JSC History Office and STI Program), 

the SKC Program has worked with the Smithsonian Institution’s National Air and Space Museum (NASM), the JSC 

Knowledge Management, and the System for Administration, Training, and Education Resources for NASA 

(SATERN). NASM is the caretaker of over 1200 spacesuit artifacts of the U.S. space program. It acquires, preserves, 

and archives historically important obsolete pressure suits and suit components after NASA programs release them. 

JSC Knowledge Management manages the JSC Knowledge Online,9 which facilitates the fluid transition of 

meaningful knowledge from the source to the user, using various formats and methodologies. SATERN is an 

electronic tool that is used to register for educational courses within NASA. It is NASA’s Learning Management 

System that provides web-based access to training and career development resources.10  

 

 

 
Figure 3.  NESC organization’s logo. 

  

 
Figure 4.  NESC Academy’s logo. 

https://nescacademy.nasa.gov/
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III. A Decade of Archiving 

When the SKC Program was conceived, its events were meant to be an educational tool primarily for spacesuit 

engineering developers. In 2008, the program sponsored eight SMEs who led courses focused on topics such as “The 

Apollo Experience Lessons Learned for Constellation Lunar Dust Management” and addressed the question, “What 

is a spacesuit glove?” in the course titled “Gloves 101.” Its courses also included important lessons on estimating 

project costs and Generation Y perspectives in conjunction with the NASA Headquarters strategic communications 

strategy released around that time.  

In 2010, the SKC Program began adding workshops to its itinerary, with Joe McMann and Mike Rouen presenting 

its first. This workshop focused on historical Extravehicular Mobility Unit (EMU) flight certification, drawing upon 

experiences of the Gemini, Apollo, Skylab, Space Shuttle, and ISS Programs. Each SKC Program workshop devoted 

several hours of lessons to attendees. As a result, attendees received an opportunity to actively participate by fielding 

questions and sharing some of their own knowledge and experience as it related to the topic.  

Also in 2010, the SKC Program held its first of several interviews, which are used to collect lessons from SMEs’ 

personal experiences. These are lessons that might not have been documented in entities such as the lessons-learned 

database or reports. The SKC Program uses these to gain more personal insight to the SMEs’ experiences and lessons 

learned. The first SKC Program interview occurred with aeronautical engineer Joe Kosmo, soon before his retirement. 

He summed up his best lessons learned during his 50 years of developing U.S. spacesuits.  

In 2015, as a result of a grant won by the Southwestern Indian Polytechnic Institute (SIPI) in Albuquerque, NM, 

the SKC Program began engaging with the college, as well as with students from SIPI’s partner high schools, to 

deliver knowledge capture (K-CAP) lessons. These schools serve primarily Native American and minority students. 

Between 2015 and 2017, the program delivered eight K-CAP lessons to SIPI to facilitate the study of science, 

technology, engineering, and math (STEM) education. With this school being over 900 miles away from the SKC 

Program’s speaker, using the DLN and NESC Academy’s interactive conferencing services made it possible to 

conduct these events remotely. The interactive conferencing services also allowed students to ask pertinent questions 

to the speaker and obtain answers instantly.  

  

 
Figure 4.  U.S. Spacesuit Knowledge Capture Systemigram. 
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During 2016, the SKC Program was first sought after to communicate lessons addressing close calls. John Steele, 

a chemist with 35 years of expertise, delivered the program’s first required course titled “Water Quality Module.” As 

a response to the water leak in the helmet during the spacewalk on July 16, 2013, this course was required for water 

system engineers to meet an action that stemmed from the investigation report, “International Space Station (ISS) 

EVA Suit Water Intrusion High Visibility Close Call.”11  

It was also during 2016 that the SKC Program searched for ways to attract more viewership from a new array of 

STEM listeners – millennials and Generation X – America’s next-generation of STEM professionals. Especially for 

this generation that is known for multitasking and being attracted to social media, the SKC Program began adapting 

its lessons to a shorter method of learning. This led to its inception of vignettes, which are 10- to 30-minute 

electronically recorded lessons on space-related subjects, recorded inside a studio without an audience. Their value is 

in the application of lessons learned from experiences of past NASA technical experts, some who were part of the first 

manned missions into deep space. After these lessons have been approved for public release, they are accessible 

through the NESC Academy. 

In 2018, the SKC Program was further recognized as a resource to respond to additional critical courses. The SKC 

Program was requested to facilitate two courses that will respond to close calls regarding spacesuits. One course will 

focus on physiology for suit engineers, and another will facilitate pressure relief valve (RV) training. 

Currently, the program has hosted and recorded 97 events (Table 1), and has had over 3,000 classroom attendees 

and more than 31,000 online viewers. Seventy-nine events (total publically available plus restricted access) have been 

approved through the Document Availability Authorization (DAA) system and are being archived on the NESC 

Academy Web site. Using the DAA system, NASA has approved 77 of these events for public release. These events 

are listed in Appendix C. Two events were processed and archived with the NESC Academy with restricted access, 

and are accessible only to NASA employees and contractors. Five events contain sensitive information and are 

archived with the SKC Program behind a firewall. These five events are accessible only to NASA employees and 

contractors by request and approval. Eight events are being edited and prepared before they are submitted into the 

DAA system. The remaining five events are being processed for approval within the DAA system. 

The “U.S. Spacesuit Knowledge Capture Series Catalog Revision B” Crew and Thermal Systems Division 

(CTSD)–SS–3487 documents all the SKC Program events that occurred since the program’s inception through FY 

2018, including publically accessible, restricted, and sensitive events. It also includes the event’s topic, synopsis, and 

speaker, and each speaker’s biography and photograph. The catalog will be accessible on the NESC Academy site 

[http://nescacademy.nasa.gov/category/5/sub/27].  

IV. Accessing Archived U.S. Spacesuit Knowledge Capture Program Information 

 In 2015, the NESC Academy became the official repository of the SKC Program’s DAA-approved recorded 

events. The DAA-approved-with-restricted-access files are also archived with the NESC Academy, and are secured, 

allowing access only to NASA employees and authorized contractors. DAA-approved files are searchable and 

retrievable on the NEN Web site, as well. The NEN uses an embed code, a thumbnail, or a representative image that 

points to the files hosted on the NESC server. This feature allows the NEN to remain current with the SKC files that 

are uploaded to the NESC Academy. Table 2 describes these two Web sites, provides the links to access the sites, and 

also indicates who can access them.  

 

Table 1.  SKC Categories of Events 

Categories of Events Number of Events 

Publically available 77* 

Preparing to submit into the DAA 8‡ 

Restricted access 2* 

 Sensitive  5‡ 

 In DAA process 5* 

Total number of events 97 

*84 events have been submitted into DAA system 

‡13 events have not been submitted into DAA system 

http://nescacademy.nasa.gov/category/5/sub/27
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 The NESC Academy receives all DAA-approved SKC Program event files. These include lectures, workshops, 

interviews, vignettes, and SIPI events. The DAA process encompasses collecting, managing, disseminating, 

safeguarding, and archiving material, including NASA’s intellectual property, before releasing it to NASA employees, 

contractors, and the public.12 After the DAA approves SKC event files, the NESC Academy reviews and edits them, 

makes them compliant with Section 508 of the Rehabilitation Act of 1973 by adding searchable closed captioning to 

each video, and uploads the files onto the NESC Web site, as described in the “U.S. Spacesuit Knowledge Capture 

Accomplishments in Fiscal Year 2015.”13,14  

V. A Tribute to Hank Rotter 

The SKC Program continues to produce lessons and collect valuable space-related information because of Hank 

Rotter (Figure 6). Mr. Rotter recognized the worth of the SKC Program’s archives, their uniqueness, being the single 

central collection of space-related knowledge from Mercury to current missions; and in 2014, he adopted these archives 

as part of his knowledge base for his technical discipline. It was through Mr. Rotter’s efforts that the NESC Academy 

began reviewing, editing, synchronizing, transcribing and captioning, and archiving each file on its Web site.  

Table 2.  Accessible Archived SKC Program DAA-Approved Event Files 

Domain Site Description URL Accessibility 

NASA Engineering 

and Safety Center 

(NESC) Academy  

The NESC Academy provides online courses 

through which technical experts can teach critical 

competencies required to effectively accomplish 

the NASA mission. These courses provide an 

opportunity to share critical knowledge with 

broad audiences. Files with restricted access 

archived at this site require special credentials to 

be retrieved. 

http://nescacademy.nasa.go
v/category/5/sub/27 

NASA community 

(requires NASA 

credentials) and the 

public  

NASA Engineering 

Network (NEN) 

The NEN provides access to technical lessons 

learned, Communities of Practice, and tools and 

resources.  Interaction with subject-matter experts 

and practitioners occur through Communities of 

Practice. The site also allows viewers to search 

many NASA repositories of interest and find tools 

and resources. 

https://nen.nasa.gov/web/

space-suits 

NASA community  

 

Figure 6.  Henry (Hank) Rotter through various phases of his work (image by Jeannie Corte). 

http://nescacademy.nasa.gov/category/5/sub/27
http://nescacademy.nasa.gov/category/5/sub/27
https://nen.nasa.gov/web/space-suits
https://nen.nasa.gov/web/space-suits
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In FY 2017, Mr. Rotter added to the SKC Program’s collection by presenting “Orbiter Water Dump Nozzles Redesign 

Lessons Learned” for the two Space Shuttle Orbiter water dump icicles that formed on the side of the orbiter. This 

presentation included the root causes and the criticality of these icicles, along with the redesign of the water dump nozzles 

and lessons learned during the redesign phase. The SKC Program has great respect and appreciation for Mr. Rotter’s 

insight into the value of archiving and disseminating this rich knowledge for current and future space endeavors.  

Mr. Rotter earned a bachelor of science degree in aerospace engineering from Texas A&M University. His career 

with NASA began at JSC in 1963, where he served as a mechanical and stress engineer for the Flight Acceleration 

Branch/Crew and Thermal Systems Division manned centrifuge, drop tower, and vacuum chambers. He was also the 

test director for these facilities. In 1968, he moved to the Apollo Environmental Control System as a subsystem 

engineer for the entire Apollo mission through the Apollo Soyuz Test Program. In 1975, he moved to the Space Shuttle 

Orbiter ECLSS engineering group and served as multiple ECLSS subsystem manager roles covering all four ECLSS 

subsystems. During this time, he was the project manager and NASA point of contact (POC) for the two Orbiter 

Tunnel Adapters for the design and implementation. In 1988, he became the Orbiter ECLSS Engineering Work 

Package manager and division chief engineer for all ECLSS, crew equipment, crew escape system, EVA, and ECLSS 

missions and payload integration (payload accommodations). He was the ECLSS engineering team lead for the 

Extended Duration Orbiter designs (JSC engineering lead for 28- and 90-day orbiter studies, and for manned studies 

tending to the ISS), Orbiter Docking System/External Airlock, the Russian Space Station Mir Phase 1 Program, and 

Orbiter ISS Multi-Purpose Logistics Module cooling and middeck payload locker cooling systems. He served as the 

Mir Phase 1 NASA team lead/POC for the Mir Spectra leak location. In 2002, Mr. Rotter became the Crew and 

Thermal Systems Division Engineering manager for Life Support and Active Thermal Systems to the Space Launch 

Initiative Program, and then the Orbital Space Plane team leader for Life Support and Active Thermal Control Systems 

teams. He was selected in 2003 for, and is currently, the Life Support, Active & Passive Thermal Control and Fluids 

Systems discipline technical expert for the NESC. In 2007 and currently, the NASA chief engineer selected Mr. Rotter 

as the NASA Technical Fellow for ECLSS and Active Thermal Control Systems and as the Lunar Lander Life Support 

and Active Thermal Systems Architecture and Design team lead. In 2015 and currently, he was selected as the ECLSS 

NASA Technical Capability leader. 

VI. Forecast for U.S. Spacesuit Knowledge Capture 

 Since the SKC Program’s inception to recent events, the interest of its courses has continued to escalate. Early on, 

the SKC Program pursued speakers to share their knowledge with the program; however, within the past few years, 

SMEs and program managers have pursued the SKC Program, requesting that the program be used as a podium to 

share critical knowledge with technical team members. The program will engage with these managers to accommodate 

their knowledge capture needs. 

One critical course that the SKC Program has been asked to facilitate is the physiology for suit engineers, which 

will include a general physiology overview, gas laws and the effects of changing gas pressure, how humans are 

impacted by pressure changes, and how pressure changes can cause multiple types of injuries. The course will also 

discuss pressure changes in different test environments (lab, Neutral Buoyancy Laboratory, vacuum chamber, and 

zero-g flight), typical injuries that can occur in suited testing, and external events that impact suit testing (i.e., diving 

before suit testing and flying after suit testing). Guidelines for a safe suit test will also be addressed. 

Pressure RV training is another critical course that the SKC Program will help organize. This course will be 

required for all EC5 engineers (experienced and new hires). It will focus on the specification, selection, and application 

of mechanical pressure RVs for use in EC systems (e.g., test stands and hardware of various classes). The course will 

include a set of modules arranged in a logical order, and each will cover a specific, focused subtopic. The goal is to 

collaborate with SATERN to offer the pressure RV training as an online class within SATERN. The SKC Program 

has used SATERN in the past to register attendees for SKC Program events, and will continue to use this tool. The 

pressure RV training course will be the first SKC Program event that will be archived and accessible as a training 

course for credit via SATERN. 

The SKC Program also remains active in connecting with academia to help encourage and educate young minds 

in space-related lessons. In 2017, SIPI won another grant that will enable the SKC Program to resume engaging with 

the school to deliver additional K-CAP lessons through 2018. 

As the desire and need for space-related knowledge grows within JSC and academia, the SKC Program continues 

to be a resource to assist in capturing, archiving, and sharing this valuable information. 
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VII. Conclusion  

After a decade of collecting and sharing space-related knowledge, the SKC Program distributed a survey to some 

of the technical staff and members of academia who have attended these SKC Program events. The program distributes 

a survey that rates each event; however, this particular survey’s feedback gives the SKC Program a better sense of 

how this knowledge is being used. These survey participants ranged in experience from a few years to several decades. 

They included spacesuit engineers, the lead risk integrator for the Human System Risk Board, a professor, and the 

NASA Technical Fellow for ECLSS and Active Thermal Systems. Feedback revealed an appreciation for the program 

and ways the program has benefited space-related careers and knowledge growth within the space industry and 

academia. Below is a compilation of salient comments that were collected. 

One young spacesuit engineer said that for the past decade, SKC Program events have been valuable using SMEs 

to communicate lessons on various topics (e.g., radiation, etc.). Shared experiences relevant to Apollo and EMU 

development, certification, testing, and operations have been highly valuable to the project planning and development 

of the advanced xEMU. 

Another young engineer admitted to often referring to the previously recorded lectures for information on a variety 

of topics, as needed. Having all this easily accessible information connects viewers to the history of spacesuit 

development, and makes it much easier for spacesuit engineers to do their job today. 

One engineer cited that understanding past lessons learned is essential to moving forward with any technology 

development. Although SATERN classes at JSC contain important topics, they tend to focus on soft-skill learning 

such as leadership, communication skills, and team building. SKC Program events offer technical-based lessons 

learned for spacesuit design that are required to grow as an engineer.  

The lead risk integrator for the Human System Risk Board feels strongly about the SKC Program’s value as it 

keeps the corporate knowledge of spacesuit development alive. Without such an excellent collection of past lessons 

learned, he thinks that, in many cases, members of the space industry would be repeating mistakes, or in the best-case 

scenario, be “re-inventing the wheel.” The risk integrator also thinks that when reading technical content in books and 

reports, the human experience to the lesson gets lost. Sometimes reading text does not quite convey the criticality and 

passion of the writer. These events are video recorded for viewers to watch as many times as needed, experience the 

human emotion, and intellectually retain the technical content. This surveyor expects that the technical staff will use 

the information shared as the building blocks for future spacesuits, as this knowledge becomes paramount in human 

exploration of deep space. 

A member of academia expressed that SKC Program events have allowed students to not only learn about NASA 

activities from NASA experts, but also to interact directly with NASA specialists through question-and-answer 

opportunities. These events have brought NASA activities and projects to life for students and faculty, and allowed 

them to engage with NASA experts in a way that they had never dreamed possible. These events have enabled students 

to see NASA as a living entity that has an impact on their lives. It has enabled them to see NASA not only as an 

agency that is important to them, but one that they may become involved with in the future. 

The NASA Technical Fellow for ECLSS and Active Thermal Systems stressed the importance of being able to 

ask questions and get answers from the presenter who enhances the listener’s memory for the lesson learned. This has 

been a unique and valuable characteristic of the SKC Program since its inception. 

These comments portray what the SKC Program strives to accomplish. As NASA’s mission shifted throughout 

the years, from Constellation to Orion, from the desire to lasso an asteroid to aiming for another Moon landing, the 

SKC Program has adjusted its events based on the primary focus surrounding NASA’s knowledge needs. Throughout 

these adjustments, the spacesuit has remained in demand, and the SKC Program has remained fervent with timely 

courses to enrich the knowledge of space engineers, technicians, and scientists. With this knowledge, these employees, 

academia, and space advocates can help the United States journey into space exploration, further than it has ever gone. 
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Appendix A 

A Decade of SKC Program Milestones 

 

 

 



 
 

11 

International Conference on Environmental Systems 

 

Appendix B 

Documented SKC Program Accomplishments 

The SKC Program’s accomplishments and progress are documented in the following papers: 

1) The 2011 paper titled “U.S. Spacesuit Knowledge Capture”4 defines spacesuit knowledge capture and 

explains its importance. 

2) The “U.S. Spacesuit Knowledge Capture Status and Initiatives”5 documents the highlights of the SKC 

Program from inception through June FY 2012.  

3) The paper titled “U.S. Spacesuit Knowledge Capture Accomplishments in Fiscal Years 2012 and 2013”12 

focuses on the program’s events from July FY 2012 through FY 2013.  

4) The “U.S. Spacesuit Knowledge Capture Accomplishments in Fiscal Year 2014”7 describes the program’s 

purpose and the NESC Academy’s contribution to it, identifies the publicly released events, and explains 

how to access them.  

5) The paper titled “U.S. Spacesuit Knowledge Capture Accomplishments in Fiscal Year 2015”14 identifies the 

program’s FY 2015 accomplishments and describes how it expanded its audience.  

6) The “U.S. Spacesuit Knowledge Capture Accomplishments in Fiscal Year 2016”15 focuses on the 

program’s FY 2016 events, the release and accessibility of the approved events, and the program’s future 

plans. 
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Appendix C 

Approved-for-Public-Release Events 

Currently, 77 events have been approved for public release. They are listed in Table C-1. 

 

Appendix 

Currently, 74 events have been approved for public release. They are listed in Table A. 

 

 

  

Table C-1.  Approved-for-Public-Release Events 

Date 

Presented 
Presenter Title of Event 

1/17/2008 Sandra Wagner 
The Apollo Experience Lessons Learned for Constellation Lunar 

Dust Management* 

2/14/2008 G. Ryan Lee Implications of Operational Pressure 

2/22/2008 Garret Fitzpatrick Gen Y Perspectives* 

2/28/2008 Bruce Conger 
Baseline Constellation PLSS Schematic Functions and Operational 

Modes* 

3/27/2008 
Gretchen A. Thomas and Amy J. 

Ross 
Arizona Geology Field Trip* 

4/18/2008 Gretchen A. Thomas Rules of Thumb for Cost Estimating* 

5/20/2008 
Joey Marmolejo, Chris Estrada, 

Chuck Fulcher, and Brian Peavey 
Orlan-M Spacesuit Familiarization Class* 

6/13/2008 Amy Ross Gloves 101* 

2/17/2010 Lewis Croog Chinese Spacesuit Analysis* 

2/23/2010 Dr. Dean Eppler Interviews with Apollo Astronauts* 

3/15/2010 Dr. Dean Eppler 
Conduct of Geologic Field Work during Planetary Exploration: Why 

Geology Matters* 

3/15/2010 
Dr. Dean Eppler (interviewed by 

Pica Kahn) 
Interview with Dean Eppler 

5/20-21/2010 Joe McMann and Mike Rouen EMU Certification Workshop* 

6/25/2010 B. Mike Lawson  The Size of the Universe and Where Will We Go?* 

8/26/2010 
Cinda Chullen and William (Bill) 

West 
Post-Shuttle EVA Operations on ISS*  

9/28/2010 
Mallory Jennings and Dr. Glenn 

Waguespack 
Constellation Spacesuit PLSS Trace Contaminant Control* 

9/30/2010 Grant Bue & Matthew Vogel  
Design and Testing of the Sheet and Hollow Fiber Spacesuit Water 

Membrane Evaporators* 

10/28/2010 Jennifer Matty Joint Mobility* 

12/16/2010 B. Mike Lawson Mike Lawson’s Stories and More* 

1/28/2011 Amy J. Ross Suit 101 

3/31/2011 Gretchen A. Thomas PLSS 101* 

5/6/2011 David Irimies PAS 101* 

5/23/2011 
Joe McMann (interviewed by Pica 

Kahn) 
An Interview with Joe McMann: His Life Lessons* 
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  Table C-1.  Approved-for-Public-Release Events (continued) 

Date Presented Presenter Title of Event 

6/30/2011 Joe Chambliss 
Alternate Approaches to Exploration – The Single Crew Module 

Concept*  

8/16/2011 
Joe McMann (interviewed by 

Pica Kahn) 

An Interview with Joe McMann: Lessons Learned in Human and 

Hardware Behavior* 

10/20/2011 Mallory Jennings  Packing the PLSS* 

11/29/2011 Carly Watts and Bruce Conger PLSS 1.0 Breadboard – Schematics* 

12/6/2011 
Joe Kosmo (interviewed by Amy 

J. Ross) 
Kosmo’s Farewell Advice* 

12/8/2011 Joe McMann Fifty Years of Observing Hardware and Human Behavior* 

1/19/2012 Joe McMann and Paul Shack 
Shuttle EMU Electronics/Avionics Development Experience as 

Related to Advanced EMU Development* 

1/24/2012 Dr. Scott Parazynski  EVA Physiology & Medical Considerations Working in the Suit* 

2/16/2012 Dr. Scott Parazynski Real-Time EVA Troubleshooting* 

2/23/2012 Dr. Scott Parazynski  TPS Inspection and Repair* 

3/6/2012 Dr. Scott Parazynski  EVA Skills Training* 

3/28/2012 
Ron Woods (interviewed by 

Rebecca Wright) 

Apollo, Paintbrushes, and Packaging: An Interview with 40-year 

Spacesuit Veteran Ron Woods* 

4/19/2012 Ron Woods Lessons Learned From a Ship-and-Shoot Philosophy* 

4/26/2012 Ron Woods  The Road to Final Stow* 

5/10/2012 Tom Sanzone  The Good Old Days of CTSD* 

5/14/2012 
Dr. Cathleen Lewis (interviewed 

by Rebecca Wright) 

Interview with Smithsonian NASM Spacesuit Curator Dr. Cathleen 

Lewis* 

6/19/2012 Grant Bue & Janice Makinen  SWME Development and Testing for the Advanced Spacesuit* 

6/25/2012 Joe McMann  PLSS Design and Manufacturing Review Debrief* 

8/14/2012 
Juniper Jairala and Robert 

Durkin  

EVA Development and Verification Testing at NASA’s Neutral 

Buoyancy Laboratory* 

9/12/2012 Dr. Richard Scheuring Apollo Lunar Surface Operations and EVA Suit Issues* 

9/20/2012 Dr. John James 
Crew Health/Performance Improvements & Resource Impacts 

w/Reduced CO2 Levels* 

9/28/2012 
Jim McBarron (interviewed by 

Rebecca Wright) 
Personal Background Interview of Jim McBarron* 

10/2/2012 Jason Norcross CO2 Washout Testing of NASA Space Suits* 

10/16/2012 Joe Chambliss 
The Single Habitat Module Concept – A Streamlined Way to 

Explore* 

11/6/2012 Jim McBarron  Spacesuit Development and Qualification for Project Mercury* 

12/4/2012 Jim McBarron  Spacesuit Development and Qualification for Project Gemini* 

1/29/2013 Jim McBarron 
Apollo Block I Spacesuit Development and Apollo Block II 

Spacesuit Competition* 

4/10/2013 Kenneth Thomas  Launch, Entry & Abort, Intra-Vehicular Spacesuits* 

5/6/2013 Dr. Stan Love  Antarctica EVA* 
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Table C-1.  Approved-for-Public-Release Events (continued) 

Date Presented Presenter Title of Event 

6/18/2013 David Leestma STS-41G EVA* 

7/25/2013 Dr. Paul Abell  Human Exploration of Near-Earth Asteroids* 

7/31/2013 Dr. Stan Love  Near-Earth Asteroids: Threats and Opportunities* 

8/21/2013 Dr. John Charles 

Origins and Early History of Underwater Neutral Buoyancy 

Simulation of Weightlessness for EVA Procedures Development 

and Training – From ‘Below Dignity’ to ‘Above It All’* 

9/10/2013 Dr. John Charles 

Origins and Early History of Underwater Neutral Buoyancy 

Simulation of Weightlessness for EVA Procedures Development 

and Training – Winnowing and Regrowth* 

9/17/2013 Dr. Jonathan B. Clark Overview of Spacesuits for Survival and Escape* 

1/21/2015 Jim McBarron 
Early Apollo Spacesuit Development, A-7L Suit Requirements, and 

Design Details* 

1/28/2015 Jim McBarron 
Apollo A-7L Spacesuit Certification and Mission Operations 

Details* 

2/25/2015 Jim McBarron 
Apollo A-7LB Spacesuit Development for Apollo 15 through 17 

Missions* 

3/25/2015 Jim McBarron 
Skylab A-7LB Spacesuit Development for Skylab SL-2 through SL-

4 Missions* 

5/13/2015 Scott Askew 
Robonaut 2: The First Humanoid Robot in Space and its 

Technology Spin-offs* 

6/24/2015 Jim McBarron Apollo Spacesuit Modifications for the Apollo-Soyuz Project*  

11/4/2015 Jim McBarron 
Space Shuttle Extravehicular Mobility Unit Spacesuit Development 

for Initial Space Shuttle Missions* 

11/10/2015 Dr. Edwin “Zack” Crues Phobos: Simulation-Driven Design for Exploration* 

2/25/2016 John D. Baker Mars Robotics and Things I Wished I Had Learned in College* 

6/2/2016 Dan Harrison I Didn't Know I Couldn't Do That* 

6/8/2016 John Steele Water Quality Module* 

8/3/2016 Kenneth S. Thomas Intra-Extra Vehicular Activity Russian & Gemini* 

8/30/2016 Kenneth S. Thomas Intra-Extra Vehicular Activity Apollo Spacesuits* 

10/25/2016 Dr. Horton E. Newsom 
Exploration of Mars with the ChemCam LIBS Instrument and the 

Curiosity Rover* 

12/9/2016 Joe McMann What Your Signature Means* 

3/21/2017 Dr. Tim Olson Exploring Mars with the NASA Mars Science Laboratory Rover* 

4/14/2017 Henry (Hank) Rotter Orbiter Water Dump Nozzles Redesign Lessons Learned* 

6/1/2017 Dr. Steven Koontz 
Spacecraft Charging:  Hazard Cause, Hazard Effects, and Hazard 

Controls* 

6/29/2017 Dr. Steven Koontz Space Radiation Environments* 

*Currently available on the NESC Web site at URL:  http://nescacademy.nasa.gov/category/5/sub/27 
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