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W H O  W E  A R E



Headquartered in Luxembourg
Founded in 2024

  

R E S O U R C E  I N T E L L I G E N C E  &  
T E C H N O L O G Y  C O M P A N Y

Vision: Unifying Space and Earth intelligence to strengthen global resource governance
 and maximize value for humankind.

2 W h o  W e  A r e

Two Verticals

1. Engineering Consultancy
—  Mining Industry  &  ISRU

2. Technology
•  Strategic Mine Planning Software
•  Operational Intelligence Platform (OIP)

—  Mining Industry
—  Governments
—  Defence

Experience +24 years mining industry
+27 years space industry



2 W h o  W e  A r e

C U T  O F F  G R A D E  A N A L Y S I S
&  V A L U E  C H A I N  
O P T I M I S A T I O N

Lane (1988) framework adapted for ISRU. Multi-
product COG (LOX, He-3, water). Maximises NPV 

across the value chain.

R E S E R V E S
E V A L U A T I O N

PFS/FS-grade analysis adapted to lunar resources. 
Independent assessment for investors and 

governments.

R E S O U R C E
I N T E L L I G E N C E

Earth observation + mining data analytics + 
operational intelligence. Bridging Earth and space.

H O W  D O  W E  A D D  V A L U E ?
23 + years of mining feasibility discipline  —  terrestrial and offworld

For mining operators, governments, and dual-use .



Activities in Australia, Peru, Chile, and Luxembourg

C u r r e n t  C u s t o m e r s  a n d  P r o j e c t s
1 C U R R E N T  P R O J E C T S

Glencore

Multi-metal: Antappacay, 
Tintaya + 8

BHP, Glencore, Teck 
Resources, Mitsubishi

Multi-metal

MMG
Multi-metal: Las Bambas

Southern Copper
Multi-metal: Las Bambas, 
Cuajone

European Space 
Agency

Lunar Value Chain 
Optimisation

Customers and projects



We perform Cut-Off 
Optimisation for some 
of the most prolific 
mining operations in the 
world.

Reserves Value of the 
operation

Material 
Destination

When to Close the 
mine Optimum Capacities



Why do I need to know about 

Ø Mining Engineers Love them

Cut-Off Grades ?



Reserves

Measured/Indicated Resources Economically Extractable

Cut-Off Grades

- JORC, 2012
- Lane, K.F., 1988
- LORS, 2023

Ore

Value Chain



Measured/Indicated
Resources?

Ø Practical Example
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Reserves

Measured/Indicated Resources Economically Extractable

Cut-Off Grades

- JORC, 2012
- Lane, K.F., 1988
- LORS, 2023

Ore

Value Chain

(Kenneth F. Lane, 1988)



Cut-Off Grades for Lunar 
Helium-3

Ø Two SRU Lunar Operations

He3 (only) Mine 1 LOX Mine with He3 (byproduct)2

Same region (mare)/regolith, 2 different strategies



T W O  O P E R A T I O N S ,  T W O  C O G  S T R A T E G I E S
Same regolith, different value chain, different COG

C A S E  A    |    H e - 3  ( o n l y )  M i n i n g  O p e r a t i o n
Asks: At what He-3 grade (ppb) does the operation pay?

E X T R A C T I O N
Mobile bucket wheel 
excavator + Hauling 
rover (Mark III, Olson 
2021)

→
P R O C E S S I N G

On board Reactor 700°C;
Isotope Separation at 
central plant.

→
M A R K E T

Earth return
(quantum, fusion)

A S S U M P T I O N S

Throughput 670,000 t/yr regolith
Recovery 75% @ 700°C reactor

He-3 price $22,290/g  (market Price)

C A S E  B    |    L O X - L e d  O p e r a t i o n   ( H e - 3  b y p r o d u c t )
Asks: At what oxygen wt% does LOX pay?  He-3 is added credit.

E X T R A C T I O N
Bucket-drum loader + 
hauling rover (to central 
plant) (NASA RASSOR-
class concept)

→
P R O C E S S I N G

Reactor 900°C+H₂
Electrolysis + LOX
(Léger, 2025)

→
M A R K E T S
-LOX cislunar
-He-3 → Earth
  (isotope separation)

A S S U M P T I O N S

Throughput 670,000 t/yr regolith
LOX yield (Mare) 24% (beneficiation and reactor)

LOX price $2,500/kg  (cislunar)

He-3 byproduct 95% recovery

Methodological note: We do not claim one case is “correct.” We show how COG analysis answers different strategic questions for each.

Additional references : Schreiner 2018, Schmitt 2005

Additional references: Schmitt 2005, Sviatoslavsky 1986



C A S E  A    |    H E - 3  M I N I N G  O P E R A T I O N
COG analysis: at what He-3 grade mining pays?

H e 3  ( p p b ) R e f e r e n c e N e t  V a l u e  ( $ / t )

1 Hypothetical low -$3,128 ✖

11.8 Apollo 11 (Hintenberger) -$3,020 ✖

20 Schmitt 2005 reference -$2,939 ✖

100 8 × Apollo 11 (rare) -$2,144 ✖

200 17 × Apollo 11 -$1,149 ✖

316 BREAKEVEN $0 ○
474 1.5× breakeven +$1,569 ✔

600 Hypothetical very rich +$2,825 ✔

C O G  ( S t r a t e g y  1 )

316 ppb
≈ 27× Apollo grade  —  not realistic

E C O N O M I C  C O G  A S S U M P T I O N S

Mining (m) $677/t

Treatment (c) $2,461/t

m + c total $3,138/t

Refining (r) $9,040/g

He-3 price (P) $22,290/g

Recovery 75% @ 700°C

SPACE RS  |  SRR 202616b

> R E S E R V E S



O₂ wt% Ilmenite % LOX NV ($/t) He-3 ppb range He-3 credit ($/t)

0.10% 1.0% −$2,916 1.0 – 2.0 +$11 to +$22
0.30% 2.9% −$2,138 2.9 – 5.7 +$31 to +$62
0.50% 4.8% −$1,361 4.8 – 9.5 +$51 to +$103
0.70% 6.7% −$583 6.7 – 13.3 +$72 to +$143
0.80% 7.6% −$195 7.6 – 15.2 +$82 to +$163
0.85% 8.1% $0  ◀ LOX COG 8.1 – 16.2 +$87 to +$174
1.00% 9.5% +$583 9.5 – 19.0 +$102 to +$204
1.05% 10.0% +$777  ◀ Mare High-Ti 10.0 – 20.0 +$107 to +$214
1.275% 12.1% +$1,652 12.1 – 24.3 +$130 to +$260
1.50% 14.3% +$2,527 14.3 – 28.6 +$153 to +$306
2.00% 19.0% +$4,470 19.0 – 38.1 +$203 to +$408

Sources & assumptions: He-3 ppb estimated as ilmenite % × 1.0 – 2.0 (range anchored to Apollo 11 ≈11.8 ppb at ~10% ilmenite, Hintenberger 1970; and Schmitt 2005 high-Ti Mare reference ≈20 ppb). He-3 credit at 48% net recovery (51% 
beneficiation × 95% release at 900°C). LOX yield 2.5 kg/t @ 1.05% O₂ from Léger 2025 (51% × 47% net process recovery). Real ilmenite ↔ He-3 correlation may be sub-linear.

C A S E  B    |   L O X  O P E R A T I O N  +  H E 3  B Y P R O D U C T  

E C O N O M I C  C O G  A S S U M P T I O N S

Mining (m) $677/t

Treatment (c) $2,628/t

m + c total $3,305/t

Realization r_LOX $862/kg LOX

LOX price (P) $2,500/kg

LOX yield (beneficiation + reactor) 24%

C O G  ( L O X - l e d )

8.1% Ilmenite

Mare High-Ti basalts (1.05%) clear this easily > R E S E R V E S

R e f e r e n c e
COG analysis: at what O2 grade mining pays?



D I F F E R E N T  C O G - > D I F F E R E N T  S C A L E S  O F  M I N I N G  
COG will define your moved tonnages

113,000 tonnes of 
regolith

for every 1 KG of He-3

C O G  1 1 . 8  p p b ( H e 3 )  @ 7 5 %  y i e l d  | A p o l l o  1 1

11 X  Eiffel Towers 
(by mass)

Hintenberger 1970

C O G  2 0  p p b  |  S c h m i t t  2 0 0 5  

1 kg He-3  =  67,000 t regolith

7 x Eiffel Towers
High-Ti Mare basalts

This is why COG matters  —  not all 113,000 tonnes are economic, and the answer depends on the strategy.

vC · style 1

C O G  3 1 6  p p b  |  B r e a k e v e n  C a s e  A

1 kg He-3  =  4,220 t regolith
≈  ½ Eiffel Tower

27× Apollo grade



F o r  S p a c e  M i n e r s  a n d  G o v e r n m e n t s :

“ W h a t  i s  y o u r  C u t - O f f  G r a d e ? ”

Carlos D Espejel | Founder & CEO



Types of Cut-Off Grades (COG)

Economic COG Technical COG Strategic COG

Used for commercial mining 
projects/operations.

For non-commercial 
mines (e.g., operating a 
grand science base).

National / Defense,  as 
long-term positioning.


