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“If God intended Humans to be a space-faring species He would have given them a Moon” [1]

Introduction:  The paraphrased quote above illus-
trates the utility if our Moon for executing the U.S. 
Space Policy [2,3]. It is enabling asset because of its 
proximity, contained resources, and the science secrets 
it contains regarding the Moon, the Earth-Moon system, 
and the history of the inner Solar System. The Moon is 
3 days away and is ~585 times closer than Mars so it 
provides incredible utility in reducing risk for sending 
humans further out into the Solar System. An essential 
lesson to be learned is living off the land by utilizing the 
available local resources. This begins with the Moon.  

The U.S. has pledged to place the initial infrastruc-
ture for a permanent Moon Base on the surface by 2028 
[3], as well as potentially placing a 100 kWe fission 
power reactor at the south pole of the Moon by 2030 [4] 
(although this appears now be ~20 kWe to start with 
[5]). These infrastructure elements need to be placed 
near abundant and accessible resources that can support 
and sustain humans on the Moon, just as will be needed 
as more distant destinations are visited. However, the 
current orbital data sets cannot unequivocally provide 
the requisite information needed to place the infrastruc-
ture and power elements at an appropriate location to 
take advantage of local resources. 
Table 1: Lunar resources identified to date and their po-
tential use in situ, for export, or both. 

 
Lunar Resources: The data already returned from 

the Moon have been used to identify multiple resources 
for use in situ, for export, or both (Table 1). By export, 
we mean to use off the lunar surface (to Earth and 

cislunar space). In order for this to happen a coordinated 
resource prospecting campaign has to happen – and hap-
pen now. Given the scale of what needs to be done, we 
have developed the concept of the International Lunar 
Resource Prospecting Campaign (ILRPC) [6].   

ILRPC in 2025: Two workshops were held in 2025 
to define how to initiate the ILRPC Phase 1: 
• 1A – Data mining, analysis, and integration 
• 1B – Identification of hot prospects 
• 1C – Prospecting campaign development and coor-

dination  
These workshops also identified that hot prospects are 
enhanced by orbital and ground-truth surface data. Or-
bital data can broadly define probability of occurrence  
and accessibility. Surface data are required to under-
stand the distribution, ore grade and form, nature and 
concentration of impurities, and extractability [7].  
Table 2: List of orbital data sets that could be used for 
prospectivity mapping of lunar resources. 

 
We have begun the data mining of 1A and have iden-

tified orbital data sets that are applicable for integration 
to identify hot prospects for polar water ice (Table 2). 
But defining “reserves” of these resources requires mo-
bile surface assets to be sent to hot prospects (1B) iden-
tified from the integration of the existing orbital data 
(Table 2). However, the task is daunting because the top 
10 permanently shaded regions (PSRs) ranked for 
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water-ice potential cover an area of almost 6,000 km2 
[7]. Hence, a coordinated prospecting campaign has to 
be international in nature, which represents an oppor-
tunity for collaboration and cooperation between states 
and their respective industrial bases. 

While efforts are underway to obtain better spatial 
resolution orbital data over the poles (e.g., neutrons) via 
the DARPA LASSO initiative [8] and Oasis-1 from 
Blue Origin [9], we anticipate that integration of the cur-
rent orbital datasets may be able to broadly define hot 
prospects, at least for water ice at the poles, such that 
mobile surface missions could explore them. In previ-
ous Roundtables, we have highlighted the difference be-
tween “resource” and “reserve” (e.g., [10]), but the im-
maturity of the lunar economy requires definitions to be 
adjusted compared to their use on Earth. In the case of 
lunar ice deposits, they are currently too poorly charac-
terized to be considered a reserves.  

This ILRPC effort will determine the reserve poten-
tial. By using the current cost per kg to the lunar surface 
as a bench mark, the quantity of the water ice in a hot 
prospect can be given a maximum value. Through this 
approach, a rubric for evaluating “reserve potential” 
can be derived.  
Table 3: Data needed for ground-truthing lunar polar vol-
atile deposits. 

 
Ground-Truth Data. The types of data needed for 

mobile ground-truthing missions [6] are given in Table 
3 with the estimated fidelity needed to estimate the re-
serve potential of any resource hot spot (note that the 
detection limits for potential contaminants are not de-
fined here, but will be when definitive data on these are 
obtained). Landing site and PSR accessibility requires 
extensive processing of multiple overlapping Chan-
drayaan-2 OHRC, LROC-NAC and/or KPLO-
ShadowCam images [11,12].  

But how can one rover get the needed data? Under-
standing the lateral and vertical distribution of the along 
with the compositional variations requires mobility, ex-
amination of the surface and subsurface, and high-reso-
lution imagery. VIPER is a good example of a 

pathfinder rover for ground-truthing lunar polar volatile 
reserve potential because of it’s broad instrument suite 
[13]. Extractability from geotechnical properties can be 
estimated by examination of rover wheel tracks (sur-
face) and from the drilling process (subsurface). More 
VIPER-like vehicles, that can survive longer in PSRs, 
are needed with the ability to get higher fidelity subsur-
face stratigraphy than a neutron spectrometer can give. 
Multiple builds of the same design give cost savings per 
unity produced, but requires considerable investment. 
LUPEX is another capable rover that will be sent to the 
south polar region, as will Rashid-3 from the UAE. Co-
ordinating these scheduled rovers such that they have a 
higher chance of finding water ice is what the initial 
phase of the ILRPC will do. 

Relevance to NASA and It’s Partners: The latest 
Artemis Architecture Definition Document [14] has 
called out a number of data gaps (Table 4) that could be 
addressed by Phase 1 of the ILRPC (DN-006-L) and co-
ordination of mobile surface missions (DN-007 L; DN-
008 L; DN-010 L). Therefore, the ILRPC can help ad-
dress data gaps and demonstrate that lunar resources 
should be in the critical path for enabling a permanent 
human presence on the Moon, thus forming a blueprint 
for making humans to Mars sustainable. 
Table 4: NASA ADD Data Gaps [14]. 
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