
NASA LUNAR DEVELOPMENT LAB CONCEPT: A Leveraged Partnerships Approach for Lunar 

Resource Extraction, Utilization and Infrastructure Development.  A. F. Zuniga, NASA Ames Research Center, 

555 McCord Ave., Moffett Field, CA 94035, allison.f.zuniga@nasa.gov 

 

 

Introduction:  The NASA Lunar Development Lab 

(LDL) is a new concept to bring together academia, 

industry, non-profit organizations and NASA in an 

accelerator environment to generate new design 

solutions, technologies and architectures for lunar 

resource extraction, utilization and infrastructure 

development. By leveraging key partnerships in lunar 

science, mining, construction, chemical engineering and 

other key fields as well as making available rapid 

design, economic analysis, AI and machine learning 

tools, significant progress can be made in a short 

amount of time.  Therefore, the goal of LDL is to 

accelerate development of lunar resource extraction, 

utilitization and infrastructure systems to lead to a 

sustainable and economical human lunar outpost and 

the creation of a new thriving, cislunar economy. 

A phased-development approach will be used with 

LDL over several years to accomplish its goal. The 

specific steps of the LDL approach include the 

following: 

• Generate new design solutions, technologies and 

architectures for lunar resource extraction and 

utilization 

• Develop design solutions and architectures for 

infrastructure systems including power generation 

and storage, communications, navigation, surface 

mobility and life support systems 

• Build and test prototype hardware in a simulated 

environment to reduce technical and operational risk 

• Partner with academia and industry to incentivize 

development of commercial product and services 

• Partner with academia to train and equip the next 

generation of students with innovative ideas and 

solutions for lunar development as they enter the 

workforce 

• Use AI and machine learning technologies and other 

advanced tools to quickly process data and optimize 

design solutions 

• Use economic analysis tools to compare designs and 

architectures to work towards economic and 

sustainable solutions 

 

As noted in several references, there are a wide 

variety of lunar resources in the lunar regolith that can 

be useful in the construction of a human lunar outpost. 

One major example is water-ice concentrations in the 

permanently shadowed regions of the lunar poles. 

Several remote-sensing, lunar missions in the last two 

decades including DOD’s and NASA’s Clementine 

mission launched in 1994; NASA’s Lunar Prospector 

mission launched in 1998; NASA’s Lunar 

Reconnaissance Orbiter (LRO) [2] launched in 2009 

and NASA’s Lunar Crater Observation and Sensing 

Satellite (LCROSS) [3] mission launched in 2009 have 

all indicated the presence of water-ice deposits at the 

lunar poles. To take advantage of this potential water 

resource, various extraction techniques and 

architectures for water use and storage should be 

studied to determine economical approaches for 

sustained use of this water.  

In addition, several studies have examined resource 

extraction and utilization processes necessary to extract 

and convert the lunar water into liquid oxygen and 

liquid hydrogen propellants. These studies have also 

provided cost estimates for putting the infrastructure in 

place for creating the propellant and then delivering it 

to a cislunar propellant depot for use in a future Mars 

architecture. Although these studies show a real 

potential strategy and positive business case for 

creating propellant on the lunar surface, in-depth design 

and architecture studies are needed for a more refined 

cost estimate of the exact methods, tools and machinery 

that will be needed and business plan for extracting the 

lunar ice and creating the propellant.  

This presentation will describe the NASA LDL 

concept as well as it goals, objectives and approach for 

leveraging partnerships and creating an accelerator 

environment for lunar resource extraction, utilization 

and infrastructure development. It will also describe 

examples of lunar resource extraction and utilization, 

such as water use for life-support systems and 

propellant production, and the design work and 

hardware testing necessary to overcome the technical 

and economic challenges that will lead to successful  

implementation. 
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