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8.0 Compliance Matrix

8.0 CoMPLIANCE MATRIX

Requirement Where Addressed P#
1.0 — Describe the design, development, construction and operations/ | 1.0 - Executive Summary 7
maintenance planning for the Aresam space settlement in Mars orbit.
2.0 - 20,000 full time residents 2.0 Structure, Section 2.1.1 Station Layout 9-10
2.0 - 500 transient population increasing at 50 per year for at least 30 | 2.0 Structure, Section 2.1.1 Station Layout 9-10
years
2.1 - Exterior drawing identifying attributes and uses of large closed | Figure 2.1.2 Operations Core Layout 10
volumes
2.1.1 Station Layout, 2.1.2 Hull composition, Table
2.1 - Dimensions and materials used in major hull components, 2.1.1 Dimensions of hull components, Table 2.1.3 9,10,17
design components of hull structure Hull Materials, 3.1.2 Source of Materials and
Equipment
2.1.1 Station Layout, Table 2.1.4 Gravity Differ-
2.1 - Specify volume where artificial gravity is applied ences between terraces 10
Table 2.1.1 Dimensions of hull components
2.1.1 Station layout
2.1 - Interface between rotating and non-rotating sections Figure 2.1.3 Interface between torus and Opera- 9
tions Core
2.1 - Rational for selected rotation speed and gravity magnitudes 2.1.3 Artificial gravity 10
2.1 — Protection from radiation and debris 2.1.2 Hull composition 10
2.1 — Capability to isolate any two of at least ten separate volumes in | 2.1.1 Station layout 9
case of emergency
2.1 Minimum Requirements
Overall exterior view of the station showing rotating and non-rotat- | Figure 2.1.1 Overall view of condensed structure 9
ing sections
Specify pressurized and non-pressurized volumes Figure 2.1.1 Overall view of condensed structure 9
2.1.4 Operations core
Indicate function within every volume Figure 2.1.2 Operations core layout 10
2.1.1 Station Layout
2.2.1 Torus Layout Table 2.2.2 Allocation of Down
2.2 — Percentage allocation and dimensions of interior down surfaces | Area 11
Table 2.2.2 Interior Dimensions of Torus
2.2 — Drawings labeled to show residential, industrial, commercial, 2.2.1 Torus Allocation 11,27

agricultural, and other uses

Figure 4.1.2
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2.2 — Show orientation of “down surfaces” with respect to overall 2.1.1 Figure 2.2.1 Overall View of Condensed 9
settlement design Structure

2.2 — Vertical clearance in each area 2.2.1 Figure 2.2.2 Torus Cross Section 11
2.2 Minimum Requirements

Opverall layout of interior land areas, showing usage of those areas Figure 4.1.2 Torus Top Down View 27
2.3- Describe the process required to construct the settlement, by

showing the sequence in which the major components will be as- 2.3 Construction sequence, Figure 2.3.1-6 12
sembled

2.3 — Specity when artificial gravity is applied 2.3 Construction sequence 12
2.3 — Sescribe a construction technique for interior structures mak- 2.3 Construction Sequence 12
ing use of materials from Phobos and Deimos

2.3 Minimum Requirements

Drawing(s) showing at least six intermediate steps of settlement Figure 2.3.1 Construction Diagrams 12
assembly

Method for initiating rotation for artificial gravity 2.3.1 Construction Sequence 12
2.4 — Expansion capabilities during transition from early exploration | 2.4.1 Expansion Capabilities 12,13
to major surface exploration to large-scale operations on Mars

2.4 — Show design features enabling expansion, emphasizing reduc- | 2.4.1 Expansion Capabilities 12,13
tion of initial costs and later operations disruption

2.4 Minimum Requirements

Drawing(s)/map(s) showing interfaces(s) and/or other system(s) Section 2.4.1 expansion capabilities, Figure 2.4.1 13
enabling future expansion Lock-Well System, Figure 2.4.2 Dry Docking

Port modifications to accommodate for currently unknowable Figure 2.4.1 Lock-Well System, Figure 2.4.2 Dry 13
vehicles Docking

2.5- Create a design for a prefabricated structure to be built at

Aresam of materials from Phobos and/or Deimos, must fit within 2.5.1 Prefabricated base design 14
one cargo container (dimensions 4m x 9m x 4m)

2.5 — Must be erectable by 2 space suited people in 10 or fewer hours | 2.5.2 Base Construction Sequence 14
2.5 — Must be provisioned to supply 4 people for up to 30 days 2.5.1 Prefabricated Base design 14
2.5 Minimum Requirements

Drawings of deployed/undeployed base configurations, plus at least | Figure 2.5.1 Deployed base, Figure 2.5.2 Half

one interim configuration illustrating the deployment process Deployed base, Figure 2.5.3 Allocation of space in | 14

shipment container

60




8.0 Compliance Matrix

3.0 Describe facilities and infrastructure necessary for building and
operating the Aresam space settlement and associated communities

3.0 Operations and Infrastructure

3.1 Specify Mars orbital location (altitude and inclination) for 3.1.1 Orbital Location 16
Aresam and the reasons for its selection

3.1 Identify sources of materials and equipment to be used in con- 3.1.2 Source of Materials and Equipment 16
struction, then in settlement operations after construction is complete

3.1 Specity the means of transporting materials to the Aresam loca- | 3.1.2 Source of Materials and Equipment 16
tion

3.1 Minimum Requirement

Provide a table identifying types, amounts, and sources of construc- | Chart 3.1.1 16
tion materials

3.2 Specify atmosphere, climate, and weather control (identify air 3.2.1 Atmosphere and Climate Control 17
composition, pressure, and quantity)

3.2 Show food production (including growing, harvesting, storing, 3.2.2 Food Production 17, 18
packaging, delivering, and selling)

3.2 Electrical Power Generation (Specity kilowatts) Distribution and | 3.2.3 Power Generation 18
allocation for specific uses

3.2 Specity water management (required water quantity and facili- 3.2.4 Water Management 19
ties)

3.2 Specity household and industrial solid waste management 3.2.5 — Waste Management 19
(specity recycling and/or disposal)

3.2 Specity internal and external communication systems (specity 3.2.6 Communications 19-20
devices and central equipment)

3.2 Internal transportation systems (show routes and vehicles, with 3.2.7 Internal Transportation 20
dimensions)

3.2 Specity day/night cycle provisions (specify schedule and mecha- | 3.2.8 Day-Night Cycles 21
nisms/operations for providing it)

3.2 Define storage facilities required to protect against interruption

in production of food or commodities needed for daily life (Supply 3.2.2 Food Production 18
lines for imports may be interrupted for ten months)

3.2 Minimum requirements

Charts or tables detailing systems which provide required infrastruc- | 3.2 Basic Infrastructure 17-21
ture and as appropriate, their configurations

3.3 Show conceptual designs of primary machines and equipment

employed for constructing the settlement, especially for assembling | 3.3.1 Transportation of Raw Materials 21,22

exterior hull and interior structures
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3.3 Specify materials, components, and/or subassemblies delivered

to the machines and how the machines convert delivered supplies 3.3.2 Manufacturing Process 21,22
into completed settlement structure
3.3 Minimum Requirement
Drawings of primary construction machinery, showing how it shapes
and/or manipulates raw materials or structural components into Figure 3.3.1,3.3.2,3.3.3,3.3.4 21,22
finished form.
3.4 Describe material harvesting operations on Phobos and/or Dei- 3.4.1 Lunar Mining 22-23
mos mining base.
3.4 Minimum Requirement
Provide illustrations of Phobos and/or Deimos mining base (Reference section 5.5) 42
3.5 Describe essential infrastructure systems required for operation | 3.5.1 Atmosphere — 3.5.2 Food — 3.5.3 Power
of a prefabricated base — 3.5.4 Water/Waste Management — 3.5.6 Fire 23,24
Protection
3.5 Minimum Requirement
Provide a chart or table detailing quantities of air, food, power, water, | 3.5.1-3.5.6 23-24
and waste
4.0 - Aresam offers the quality of life through various attributes of
Earth’s small cities in developed countries (i.e. education, entertain- | 4.0 - Human Factors 26
ment, and residential designs)
4.0 - Assure that natural sunlight and views of space outside and 4. 0 - Human Factors 26
Mars below are readily available
4.0 -Ensure transportation systems decrease the impacts of the corio- | 4.0 -Human Factors 26
lis effect upon residents
4.1 - Community Design
4.1 - Provide services that residents expect in comfortable modern 4.1.1 - Neighborhoods
communities (i.e. housing, parks and recreation, medical , education, | 4.1.3 - Parks and Recreation 26, 27,
and entertainment) 4.1.4 - Medical 28
4.1.5 - Education
4.1.8 - Entertainment
4.1 - Supply variety and quantity of consumables 4.1.9 -Consumables 28
4.1 - Provide public areas designed for long lines of sight 4.1 - Community Design 26
4.1 - List major types of consumables and quantities 4.1.9 - Consumables 28
Figure 4.1.4 - Consumable Chart
4.1 - Specify means of distributing consumables (i.e. food, cloth, 4.1.9 - Community Design 28

toiletries, and paper) to Aresam residents

Figure 4.1.4 - Consumable Chart
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4.1 Minimum Requirements

Portray community design and location of amenities with distance Figure 4.1.1 - Community Layout of Aresam 26

scale

Identify percentage of land allocated to roads and paths 4.1.2 - Road and Pathways 27

4.2 - Provided designs of typical residential homes, clearly showing | 4.2.1 - Housing Designs 28, 29,

room sizes Figure 4.1.1 through Figure 4.1.5 30

4.2 - Identify sources and/or manufacture of furniture items and 4.2.2 - Demographics 30

appliances Figure 4.2.8

4.2 Minimum Requirements

External drawing and interior floor plan of at least four home de- 4.2.1 - Housing Designs 28, 29,

signs (in sq ft) Figure 4.1.1 through Figure 4.1.5 30
4.2.2 - Demographics

Specify the quantity of housing designs Figure 4.2.7 30

4.3 - Designs of systems, devices, and vehicles intended for use by 4.3.1 - Spacesuit and Airlock Design 31, 32,

humans outside of artificial gravity volumes that emphasize safety 4.3.2 - Means of Safe Access in and Around the 33
Settlement

4.3 - Depict spacesuit designs for safe access in non-pressurized 4.3.1 - Spacesuit and Airlock Design

volumes Figure 4.3.1 - Bio Suit and Exoskeleton 31
Figure 4.3.2 - Spacesuit composition

4.3 - Portray stowage and donning/doffing procedures 4.3.1 - Spacesuit and Airlock Design
Figure 4.3.3 - Airlock Design 31,32
4.3.4 - Donning and Doffing Procedure

4.3 - Show airlock designs for exiting/entering the settlement from 4.3.1 - Spacesuit and Airlock Design

unpressurized volumes Figure 4.3.3 - Airlock Design 31,32

4.3 Minimum Requirements

Drawing(s) showing examples of handrails, tethers, cages, and/or

other systems enabling safe human access to any location on or in Figure 4.3.1 - Bio Suit and Exoskeleton

low-g settlement environments Figure 4.3.2 - Spacesuit Composition
Figure 4.3.3 - Airlock Design 31, 32,
Figure 4.3.4 - Donning and Doffing Procedure 33

Figure 4.3.5 -MORV
Figure 4.3.6 - Mars Rover
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4.4 - Show examples of flexible housing and community design to

respond to anticipated demographic trends of Aresam 4.4 - Accommodations for Demographic Shifts 33, 34
Figure 4.4.1 - Modular System for Housing Designs
4.4 Minimum Requirements
Specify anticipated demographic trends for Aresam in a chart or
table Figure 4.4.2 - Chart of Future Demographic Shifts | 34
4.5 - Show interior configuration of a prefabricated base 4.5 - Prefabricated base
Figure 4.5.1 - Interior Layout of Prefabricated Base | 34
4.5 Minimum Requirements
Figure 4.5.1 - Interior Layout of Prefabricated B
Drawing(s) of base structure interior floor plan and amenities ase 34
5.0 — Show robot designs, clearly indicating dimensions and illus- 5.0 — Automaton Design and Services 36-43
trating how they perform their tasks
5.1.1-Omni-functional Manufacturing Robot
5.1 — Describe use for automation for construction 5.1.3- transportation 36-37
5.1.2-Interior Finishing Robot, contour crafters
5.1 — Describe automation for transportation and delivery of materi- | 5.1.3- Automation for construction transportation 37
als and equipment
5.1 — Describe automation processes for assembly of the settlement, | 5.1.1- OMR 36-37
and interior finishing 5.1.2-Interior Finishing Robot, contour crafters
5.1 Minimum Requirements
Drawings showing automated construction and assembly devices Figure 5.1.1, Figure 5.1.2, Figure 5.1.3, Chart 5.1.1,
both for exterior and interior applications and indicate how they Section 5.1.1 36-37
operate
5.2 — Specity automation systems for settlement maintenance and 5.2.2 — Maintenance is provided by repurposed 38
repair robots used in the construction process.
5.2 — Specify automation systems for safety functions, including 5.2.3 — Security Response Robot, SRR 38-39

backup systems and contingency plans

5.2.1 — Distributed QCM
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5.2 — Describe means to protect robots required for emergency

5.2.4 — Smaller processors shielded with layers of

external repair that must survive and accomplish tasks during solar RAgaurd, Polyethylene, and lead. 39
flare activity

5.2 — Describe means for authorized personal to access critical data | 5.2.1 — Quantum Computing Mainframe. 38-39
and command computing and robot systems 5.2.3 — All robots are controlled by the QCM

5.2 - Include descriptions of security measures to assure that only 5.2.4 - Multiple layers of security systems, two- 39
authorized personnel have access, and only for authorized purposes | person verification.

5.2 Minimum Requirements

Chart or table listing anticipated automation requirements for opera- | 5.2.1 — Chart of robots and their functions

tion of the settlement, and identifying particular systems and robots | 5.2.2 — Maintenance and repair robots 37-39
to meet each automation need 5.2.3 — Security and medical robots

5.3 — Describe automation devices to enhance livability in the com- | 5.3.1- Resident Computing Complex 40
munity

5.3 — Describe automation devices to enhance productivity in work [ 5.3.2- Resident All-Access Data Device 40
environments

5.3 — Describe automation devices to enhance convenience in resi- Section 5.3.3, 5.3.3-RADD, RCC 40-41
dences

5.3 — Emphasize use of automation to perform maintenance and 5.3.4- Janitorial services, Interior Finishing Robots | 41
routine tasks, and reduce requirements for manual labor

5.3 — Provide for privacy of personal data and control of systems in | 5.3.5- Iris scan and facial vein mapping scan 41
private spaces

5.3 — Describe devices for personal delivery of internal and external | 5.3.2- RADD

communications services, entertainment, information, computing, 5.3.6- Resident Computing 41-42
and robot resources

5.3 Minimum Requirements

Drawings of robots and computing systems that people will encoun- | 5.3.1- Image of medical sensor

ter in Aresam, and diagrams of networks and bandwidth require- 5.3.2- Image of RADD 40-42
ments to enable connectivity.

5.4 - Describe access to data repositories on Earth, which are not 5.4- Dedicated 25-terabit bandwidth 42
instantly available

5.4 — Describe access processes to Earth-based Internet/ website 5.4- Constantly updating database, two-way transfer | 42
data, both for retrieving and posting information

5.4 Minimum Requirements

Table describing or images showing Internet user experiences on

Aresam; including user messages to identify delays, and methods to | 5.4- Automations for Earth Communications 42

create appearances of instant access
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5.5 — Provide robotic assistants for deployment of prefabricated base | Figure 5.5.4 — Joint Positioning Robot 43
design

5.5 — Describe automation systems for conducting materials harvest- | 5.5.1- Lunar Excavation Robots, Strip Mining 42-43
ing operation on Phobos and Deimos Robots Martian Ore Transportation Robots

5.5 — Describe automation systems for refining/ processing of raw (Reference Section 3.4.2), Detailed Assessment 8A | 22-23,
materials 52-55
5.5 Minimum Requirements

Drawings of robotic base deployment and Phobos/ Deimos opera- (Reference Section 2.5.2) 14
tions

6.0 — Include a schedule for completion and occupation of Aresam 6.0 Schedule 45
6.0 — Include costs for design through construction phases of the 6.2 Cost 46
schedule

6.1 — Describe contractor tasks from the time of contract award (7 6.1 Schedule 45
May 2055)

6.1 Minimum Requirements 6.0 Schedule and Cost 45-46
List/chart/drawing of durations and completion dates of major de- 6.1 Schedule 45
sign, construction, and occupation tasks

6.2 — Specity costs billed per year of Aresam design through con- 6.2 Cost 46
struction in US dollars without inflation

6.2 — Estimate numbers of employees working during each phase of | 6.2 Cost 46
design and construction

6.2 — Justification for contract costs to design and build the settle- 6.2 Cost 46
ment

6.2 Minimum Requirement 46
Charts/tables listing separate costs associated with different phases

of construction clearly showing total costs that will be billed to the 6.2 Cost 46
Foundation Society

7.0 — Aresam hosts various commercial and industrial ventures, Section 7 Business 48-51
which may change over time

7.0 — Show that design is sufficiently flexible to add compatible busi- | 7.4 Soft Business 51
ness types with little configuration chang.

Transportation Node And Port Minimum Requirements 7.3 Transportation Node and Port 50
Provide docking, warehousing, and cargo-handling capability to

transfer freight between spacecraft and industrial enterprises planned | 7.3 Transportation Node and Port 50

for Mars and the asteroids
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Terminal facilities to handle passenger traffic in transit to and from 7.3 Transportation Node And Port 50

Mars

Provide refueling and provisioning services for visiting ship 7.3 Transportation Node And Port 50

A base and repair depot for a fleet of Mars surface landing/launch 7.3 Transportation Node And Port 50

vehicle

Include vehicles that spend time on the Martian surface and bringing

materials from Phobos and/or Deimos to accumulate dust on exterior | 7.3 Transportation Node And Port 50

and interior surfaces

Show methods of dust mitigation on Aresam 7.3 Transportation Node And Port- 4.3.1 Spacesuit | 50
and Airlock Design

Provide medical and quarantine services 7.3 Transportation Node And Port 50

Manufacturing center for elements of Mars and Phobos/Deimos 7.2.2 Manufacturing 48-49

infrastructure Minimum Requirements

Products include launch/landing and surface vehicle, tools, machin- | 7.2.2 Manufacturing 48-49

ery, robots, and prefabricated transportable bases

Specify source of materials for vehicle, robot, and prefabricated base | 7.2.2 Manufacturing 48-49

construction

Describe manufacturing processes to be conducted in pressurized, Appendix 8A 53-56

non-pressurized, rotating, and non-rotating volumes

Illustrate a representative scene from a production line 7.2.2 Manufacturing- Figure 7.2.1-7.2.2 48-49

Show how vehicles and robots intended for surface operations are 7.3 Transportation Node And Port 50

transported Figure 7.3.1 and 7.3.2

Specify how food and other commodities are transported to the 7.3 Transportation Node And Port 50

Martian surface Figure 7.3.1 and 7.3.2

Research center for development of commercial products from Mars | 7.2 Tangible Assests 48-49

resources Minimum Requirements

Supply laboratory(ies) for assay of and experiments with materials 7.2.1 Mining and Refining 48-49

collected on Mars

Provide capability to rapidly begin production for product(s) identi- | 7.2.1 Mining and Refining 48-49

fied as having commercial potential

Specify cost criteria for selecting commercially viable products (i.e. | 7.0 Business Development 48-51

value of products on Earth vs. transportation costs from Mars)

Provide labs configured to enable quarantine if materials hazardous | 7.2.1 Mining and Refining 48-49

to human are identified in the exploration of life on Mars.
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