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LMU's and Sustainable Homesteading

The challenge, as I see it, is to come up with a homestead building system that is low-cost, easily buildable & 
maintainable, fully modular & expandable, and designed to withstand the rigors of global climate change and other 
foreseeable stresses. I am envisioning a concept that I ’m calling Sustainable Lifepods for now – a modular building unit 
that is totally self-contained with south-facing glass for passive solar heating in winter, HTM tile/slab/ trombe wall 
passive heat storage system with supplemental high efficiency woodstove/ flexfuel heater, superinsulated walls, outside 
“above glass” space reserved for mounting both solar electric & solar hot water panels, rooftop rainwater collection 
system, composting or low-flush toilet, gray water recycling system, and a simple microprocessor controlled ventilation 
system. The Lifepod Modular Unit would be designed to house 2-4 people indefinitely and under all external weather 
conditions, and LMU’s could be joined together to add additional square footage for any purpose. Thus a sustainable 
homestead could grow organically as funds & needs evolved over time. 

Here is a crude sketch for a modular “saltbox” living unit that is designed to optimize solar orientation for passive solar 
heating, solar hot water and solar electric power. The module is designed to be a minimal living unit that allows 
additional modules to be added to either the east or west ends to enlarge the total floorspace. (Saltbox design was 
inspired by Jim Daubert’s interesting design as well as one on the internet.)

The main roof is designed to collect rainwater and store it in an internal storage tank as a potable water supply, and to 
overflow into a nearby aquaculture pond. 

The solar collector roof section is designed to be sloped at the optimal angle for all-season solar hot water generation, 
and could also be covered with solar electric shingles. 

The clerestory section is designed to allow any combination of PV panels, windows, light tubes, air exchange vents, 
satellite dish or other south-facing components. 

The east end of the house is designed to catch early morning sun, but can be sealed tight & shuttered in the winter to 
minimize heat loss when sun position has moved sufficiently after the early morning hours. 

The south side of the house features a high thermal mass interior, with a carefully designed partial Trombe wall that 
provides maximal solar gain during late fall, winter, and early spring. The HTM interior is totally shaded during summer 
by the collector roof overhang which is sized according to house latitude location. 
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The walls of the house are 2x6 & superinsulated, and hurricane strapping is used throughout to create exceptional high 
wind event integrity. Earthquake modeling is used to simulate effects of a 6.0 earthquake on structural stability, and 
structural reinforcement is applied as necessary to improve structural integrity. 

Interior Earthship systems are utilized to process gray water & rainwater, low flush or composting toilets are used to 
minimize water usage and minimize/eliminate cost of septic system, and limited edible indoor plant cultivation is 
facilitated along the interior south glazing area. Covered chaseways are used where appropriate to provide easy access 
to essential utilities for ease of maintenance. 

Exterior siding options are flexible to allow homeowner to choose optimal material for their climate, budget and 
aesthetics. 

Design Goals Include:
Low Cost
Ease & Speed of Construction (allows some owner & community involvement, as needed)
Low Maintenance
Modularity for Easy Expansion
Passive & Active Solar Systems
Supplemental Heating via Alternative Systems
Both Off-Grid & Grid-Connected Cogeneration Options
HTM – High Thermal Mass Features
Ground-Coupled Cold Sump & Integrated Root Cellar/Food Pantry
Flexible Deployment with fast dried-in period
Rural code compliant

Little Eden, Virginia Development

The old swimming pool excavation would make an excellent underground greenhouse, a well-documented innovation for 
growing basic foods all year long. By placing much of it below grade, it automatically protects crops from freezing and 
reduces the need for large amounts of supplemental heating or cooling energy. 3 tanks of stored rainwater could provide 
hot, cold and pre-warmed supplies for all domestic needs, and by connecting the tanks to the solar hot water collectors 
& the wood burning system, a completely renewable system could be created. The idea is to re-localize the essentials of 
living so that the homestead is not dependent upon the global supply chain and the disruptions & price spikes that are 
coming. 

The biggest challenge, however, is that all this has to be accomplished without piling up unmanageable debt. According 
to these economists when the debt bubble bursts, all hell is going to break loose for awhile. That means that cashflow 
could become erratic and somewhat constrained, so the debt load needs to be kept at a manageable level to maintain 
homestead sustainability within a worse case scenario. I have been modeling our income & expenses here at Maggie ’s 
Place for some time, even tying energy usage to heating/cooling degree-days, so I ’m getting close to being able to 
create a realistic computer model. 

Still, there is a lot more to do to design, cost and model the LMU concept, and then to plan the construction of a 
prototype. I checked out Little Eden during the WV trip, and it is in the condition I expected it to be in. A good LMU 
design should be flexible enough to incorporate recycled building materials from any demolition projects, thus mimicking 
nature’s efficient use of decaying habitat that still has usable components. Also, I suppose we are going to need a home 
design software package that does material takeoffs and costing, but is simple enough for reasonably intelligent people 
to utilize on a standard PC. 

Any ideas that you have would be greatly appreciated as you have tons of experience in real estate development and 
construction, and I have only a little experience with building restoration & remodeling. Events in the international 
environment are accelerating and will probably make this project more difficult to complete over time, so it is probably 
wise for me to “get cracking” on this. Right now, Maggie & I do have the time to work on this until Maggie ’s Place 
actually sells, so it ’s probably now or never.

Sincerely,
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SOHO: 828-452-4029 
Mobile: 828-226-0136
Email: alan.mcrae@charter.net
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