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PURPOSE

This manual provides complete construction speci�cations for two bio-synthetic food
production systems. Together, they convert locally available waste materials into nutritious

food, permanently ending dependence on external food supply chains.

No industrial materials required.
No ongoing costs after construction.

Self-replicating through knowledge transfer.
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1 Introduction: What You Are Building

1.1 The Two Systems

THE LOAF ENGINE converts plant waste (stalks, husks, leaves, grass) into:

� Digestible sugar syrup (calories)
� Single-cell protein paste (complete nutrition)

THE FISH REACTOR converts organic waste (food scraps, human/animal waste) into:

� Edible protein (insect larvae, dried)
� Algae protein (dried powder)
� Liquid fertilizer (for crops)

1.2 What These Systems Replace

Old Dependency New Independence

Imported grain Local cellulose conversion
Purchased protein (meat, �sh) Waste-to-protein conversion
Industrial fertilizer Bio-fertilizer from waste
Cash economy Knowledge economy

1.3 Scale

Each system, as speci�ed, serves approximately 100 families (500 people).
For smaller communities: reduce dimensions proportionally.

For larger communities: build multiple units.

1.4 Time to Build

� Loaf Engine: 1-2 weeks with 4-6 workers
� Fish Reactor: 2-3 weeks with 6-10 workers
� Total: Both systems operational within 1 month
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2 Tools Required

All tools are basic and commonly available:

Tool Quantity Use

Shovels 4-6 Excavation
Picks/mattocks 2-3 Breaking ground
Axe 2 Timber cutting
Hand saw 1-2 Wood shaping
Knife/machete 2-3 Fine cutting
Wooden mallet 2 Assembly
Rope 50m Lifting, binding
Buckets 10+ Moving materials
Measuring stick (1m) 2 Dimensions
Level (water level OK) 1 Ensuring slopes

Table 1: Required tools (no power tools needed)

Note: If metal tools are scarce, wooden digging sticks and stone cutting tools will work. The
systems were used for thousands of years before metal.
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3 THE LOAF ENGINE: Complete Build Guide

3.1 Overview

The Loaf Engine is a sealed underground vessel where microorganisms break down plant �ber into
digestible food. Think of it as a �stomach outside the body� that digests what humans cannot.

Ground Level

Clay lining

Paddle shaft
Crank

Filter ports

3.3m

3.4m diameter

3.2 Dimensions

Component Dimension Notes

Option A: Cylindrical Pit

Diameter 3.4 meters Internal measurement
Depth 3.3 meters Below ground level
Volume 30 cubic meters Total capacity

Option B: Rectangular Pit

Length 5.0 meters Internal measurement
Width 3.0 meters Internal measurement
Depth 2.0 meters Below ground level
Volume 30 cubic meters Total capacity

Both Options

Wall thickness 15-20 cm Compacted clay
Floor slope 5 degrees Toward drain point

Table 2: Loaf Engine dimensions

3.3 Materials List

Material Quantity Source Purpose

Clay 2 cubic meters Local excavation Pit lining
Stone/gravel 1 cubic meter Local collection Foundation drainage
Hardwood logs 4 large (3m+) Local forest Paddle assembly
Hardwood planks 10 pieces (2m) Split from logs Paddle blades
Hemp/jute cloth 2 square meters Local �ber Filter screens
Natural rope 10 meters Local �ber Bindings
Tree resin 5 liters Local trees Waterproo�ng

Table 3: Complete materials list for Loaf Engine
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3.4 Construction Sequence

3.4.1 Step 1: Site Selection (Day 1)

Choose a location that is:

� Away from drinking water sources (minimum 30 meters)
� On slightly elevated ground (to prevent �ooding)
� Near the cellulose source (crop �elds, forest edge)
� Accessible for daily operation

Mark the pit outline:

1. Drive a stake at center point
2. Attach 1.7m rope to stake
3. Walk rope in circle, marking ground (for cylindrical)
4. OR mark 5m Ö 3m rectangle with corner stakes

3.4.2 Step 2: Excavation (Days 2-5)

Dig the pit:

1. Remove topsoil layer, set aside (use for gardens later)
2. Excavate to full depth (3.3m cylindrical OR 2m rectangular)
3. Keep walls as vertical as possible
4. Create slight slope (5°) in �oor toward one side
5. Smooth all surfaces

Important: Save the excavated clay-rich soil for lining.

3.4.3 Step 3: Lining the Pit (Days 6-8)

Prepare clay mixture:

1. Mix clay soil with water to thick paste
2. Add tree resin (10% by volume) for waterproo�ng
3. Knead until uniform consistency

Apply lining:

1. Start from bottom, work upward
2. Apply clay in 5cm layers
3. Pack �rmly with �at stones or wooden paddles
4. Build up to 15-20cm total thickness
5. Smooth inner surface
6. Allow to dry 2-3 days (cover if rain threatens)

3.4.4 Step 4: Install Drainage Ports (Day 9)

Create two �lter ports:
Port 1 (Base level):

1. At lowest point of sloped �oor
2. Cut hole through clay lining (10cm diameter)
3. Insert clay pipe or hollow bamboo
4. Extend pipe outside pit wall
5. Create collection basin outside (clay-lined hole, 30cm deep)

Port 2 (Mid level):
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1. 1.5m above �oor level
2. Same construction as Port 1
3. This collects liquid before solids settle

Install �lter screens:

1. Cut hemp cloth to cover port opening (plus 5cm overlap)
2. Secure with clay ring pressed around edges
3. Replace screens when clogged (every 1-2 weeks)

3.4.5 Step 5: Build Paddle Assembly (Days 10-12)

Central shaft:

1. Select straight hardwood pole, 10cm diameter
2. Cut to length: pit depth + 1m above ground (4.3m for cylindrical)
3. Strip bark, smooth surface
4. Carve or burn socket holes for paddle attachment

Paddle blades:

1. Cut 4-6 hardwood planks, 1.5m length Ö 20cm width Ö 3cm thick
2. Shape one end to �t shaft socket
3. Attach to shaft at di�erent heights (space 50cm apart)
4. Angle blades slightly (15°) for mixing action
5. Secure with wooden pegs and rope lashing

Crank handle:

1. Cut hardwood piece 50cm length
2. Attach perpendicular to shaft top
3. Secure �rmly (this takes force during operation)

Bearing mount:

1. Build wooden frame across pit opening
2. Cut bearing hole in center beam
3. Shaft passes through and rests on bearing
4. Grease bearing with animal fat or plant oil

3.4.6 Step 6: Cover Construction (Days 13-14)

Build removable cover:

1. Construct wooden frame matching pit opening
2. Cover with woven mats or packed clay on lattice
3. Leave hole for paddle shaft
4. Cover must seal to maintain anaerobic conditions
5. Create inspection hatch (50cm Ö 50cm) for adding material

3.5 Inoculation (Starting the Biology)

The Loaf Engine requires microorganisms to function. These are obtained from:
Option A: Cow rumen �uid

1. Obtain 5-10 liters of rumen contents from slaughtered cow
2. Mix with equal volume water
3. Add to �lled pit
4. This contains complete cellulolytic community
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Option B: Composted plant material

1. Collect well-rotted plant compost (white fungal threads visible)
2. Mix 20kg compost with water to slurry
3. Add to �lled pit
4. Takes longer to establish but works

Option C: Inoculum from operating Loaf Engine

1. Obtain 10 liters of liquid from working system
2. Add directly to new pit
3. Fastest startup method

3.6 Operating Procedures

3.6.1 Daily Operation

1. Morning: Turn paddle crank 50 rotations (5 minutes)

2. Evening: Turn paddle crank 50 rotations (5 minutes)

3. Check: Drain �lter ports into collection vessels

4. Smell: Should be sour/fermented, not putrid

3.6.2 Feeding the Engine

Acceptable inputs:

� Crop stalks (corn, wheat, rice, sorghum)
� Grass clippings
� Leaves (dried or fresh)
� Husks and hulls
� Paper/cardboard (if available)
� Sawdust

Preparation:

1. Chop material into small pieces (5-10cm)
2. Smaller pieces = faster digestion
3. Mix with water before adding (should be wet)
4. Add through inspection hatch

Feeding rate:

� Add 50-100kg prepared cellulose daily
� Do not overfeed (causes acidi�cation)
� System should be 70% full during operation

3.6.3 Harvesting

Liquid harvest (sugar syrup):

1. Open base �lter port
2. Collect brown liquid in clean vessel
3. This contains dissolved sugars
4. Can be consumed directly, used in cooking, or fermented

Solid harvest (protein paste):

1. Every 2-3 weeks, remove portion of solids
2. Scoop from top layer
3. Press through cloth to remove excess liquid
4. The paste is microbial protein (SCP)
5. Can be dried for storage
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3.7 Troubleshooting

Problem Cause Solution

Bad smell (rotten) Wrong bacteria, too wet Add dry material, mix vigor-
ously, add fresh inoculum

No output Not enough time Wait 48-72 hours after �rst �ll
Output too thin Material not breaking

down
Chop �ner, add warm water,
check seal

Mold on surface Air getting in Improve cover seal, push mold
into mixture

Pit leaking Clay lining cracked Drain, repair with fresh
clay/resin mix

Table 4: Common problems and solutions
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4 THE FISH REACTOR: Complete Build Guide

4.1 Overview

The Fish Reactor is a two-part system:

1. BSF Chamber: Where black soldier �y larvae consume organic waste

2. Algae Raceway: Where nutrient-rich water grows protein-dense algae

The systems connect: liquid from the BSF Chamber feeds the Algae Raceway.

BSF Chamber

Ba�ed sections

15m

4m

Drain

Sump

Algae Raceway

Circulation

15m

10m
Paddle

Harvest

4.2 Dimensions

Component Dimension Notes

BSF Bioreactor Block

Length 15 meters Minimum
Width 4 meters Minimum
Wall height 1 meter Above ground
Wall thickness 30 cm Earth block or �red clay
Floor Sloped 10° Toward collection sump
Sump 1m Ö 1m Ö 0.5m At low end

Algae Raceway

Length 15 meters Minimum
Width 10 meters Minimum
Depth 30 cm Water depth
Wall height 40 cm Above ground
Position Downhill from BSF Gravity-fed

Breeding Cage

Size 2m Ö 2m Ö 2m Above/beside BSF chamber

Table 5: Fish Reactor dimensions

4.3 Materials List
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Material Quantity Source Purpose

BSF Chamber

Earth blocks/clay bricks 2,000 units Local production Walls
Clay 5 cubic meters Local excavation Floor, waterproo�ng
Tree resin 20 liters Local trees Waterproo�ng slurry
Hardwood timber 10 logs (3m+) Local forest Ba�es, structure
Metal mesh (�ne) 10 square meters Salvaged/traded Pest screening

Algae Raceway

Clay 8 cubic meters Local excavation Lining
Hardwood timber 8 logs (2m+) Local forest Paddle frame
Bamboo/clay pipe 20 meters Local Drain connection
Cloth (�ne weave) 5 square meters Local �ber Harvest �lter

Breeding Cage

Wooden poles 12 pieces (2.5m) Local forest Frame
Metal mesh or cloth 25 square meters Salvaged/local Screening

Table 6: Complete materials list for Fish Reactor

4.4 Construction Sequence

4.4.1 Step 1: Site Selection and Layout (Day 1)

Choose location:

� Sloped ground (BSF chamber uphill, raceway downhill)
� Full sun exposure for algae raceway
� Away from dwellings (30m minimum) due to initial odor
� Access to organic waste sources

Mark layout:

1. Mark BSF chamber rectangle (15m Ö 4m) on upper slope
2. Mark algae raceway rectangle (15m Ö 10m) downhill
3. Ensure 2-3 meter gap between for drain pipe
4. Verify slope allows gravity �ow from chamber to raceway

4.4.2 Step 2: BSF Chamber Foundation (Days 2-5)

Prepare foundation:

1. Clear and level the site
2. Excavate 20cm deep across entire footprint
3. Compact bottom with wooden tamper
4. Lay stone/gravel drainage layer (10cm)
5. Apply compacted clay �oor (10cm)
6. Create slope toward sump location (10° grade)

Build collection sump:

1. At lowest point, excavate additional 50cm
2. Line with clay/resin mixture
3. Install drain pipe through wall (before wall construction)
4. Pipe should exit toward algae raceway location
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4.4.3 Step 3: BSF Chamber Walls (Days 6-10)

Construct walls:

1. Lay earth blocks or �red clay bricks
2. Use clay mortar between courses
3. Build to 1m height
4. Maintain 30cm thickness
5. Leave ventilation gaps at top (will be screened)

Waterproof interior:

1. Mix clay with tree resin (10:1 ratio)
2. Apply to all interior surfaces
3. Pay special attention to �oor-wall joints
4. Apply two coats, allowing drying between

4.4.4 Step 4: Install Ba�es and Channels (Days 11-13)

Internal ba�es:

1. Install 3-4 wooden dividers across width
2. Space evenly along length (every 3-4m)
3. Ba�es should be 70cm high (below wall top)
4. Leave 30cm gap at alternating ends for �ow
5. This creates serpentine path for larvae migration

Larval harvesting channels:

1. Along one long wall, create sloped ramp
2. Ramp rises from �oor level to wall top
3. Slope: 35-40 degrees
4. Width: 30cm
5. Mature larvae climb ramp and fall into collection container outside

4.4.5 Step 5: Algae Raceway Construction (Days 14-18)

Excavation:

1. Excavate 40cm deep across entire footprint
2. Create internal channel pattern (serpentine or circular)
3. Channel width: 2m
4. Leave center island or create oval circulation path

Lining:

1. Apply compacted clay to all surfaces
2. Minimum 15cm thickness
3. Add resin mixture for waterproo�ng
4. Ensure smooth surface (algae harvest is easier)

Connect to BSF chamber:

1. Extend drain pipe from BSF sump
2. Pipe enters raceway at upper end
3. Install simple valve (wooden plug) to control �ow
4. Create over�ow drain at far end of raceway
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4.4.6 Step 6: Paddle Wheel and Agitation (Days 19-20)

Build paddle wheel:

1. Construct wooden wheel, 1m diameter
2. Attach 4-6 paddle blades around circumference
3. Mount on horizontal axle across raceway channel
4. Axle rests in wooden bearings on channel walls
5. Attach crank handle for manual operation

Alternative: Gravity �ow

1. If slope is su�cient, no paddle needed
2. Create weirs/drops in channel to induce circulation
3. Less labor but slower algae growth

4.4.7 Step 7: Screening and Breeding Cage (Days 21-23)

Screen all openings:

1. Cover BSF chamber ventilation gaps with �ne metal mesh
2. This keeps pests out but allows air �ow
3. Secure mesh with clay or wooden frames

Build breeding cage:

1. Construct 2m Ö 2m Ö 2m wooden frame
2. Cover all sides with �ne mesh or dense cloth
3. Position above or adjacent to BSF chamber
4. Include access door (hinged frame + mesh)
5. Adult BSF �ies will mate here and lay eggs

4.5 Colony Establishment

4.5.1 BSF Larvae

Obtaining starter colony:
Option A: Wild capture

1. BSF are present naturally in tropical/temperate regions
2. Place rotting fruit/meat in open container
3. Adult �ies will lay eggs within days
4. Transfer eggs/young larvae to reactor

Option B: Transfer from existing colony

1. Obtain 1000+ larvae from operating system
2. Transport in moist organic material
3. Add directly to prepared BSF chamber

4.5.2 Algae Culture

Obtaining starter culture:
Option A: Local collection

1. Collect green water from stagnant pond
2. This contains mixed local algae species
3. Add 20-50 liters to raceway
4. Local species are adapted to local conditions
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Option B: Spirulina/Chlorella culture

1. Obtain dried spirulina powder
2. Rehydrate in nutrient-rich water
3. Some cells will be viable and grow
4. OR obtain liquid culture from supplier/other village

4.6 Operating Procedures

4.6.1 BSF Chamber Daily Operation

1. Morning: Add organic waste (food scraps, manure, etc.)

2. Distribute: Spread waste across all ba�ed sections

3. Harvest: Collect larvae from harvesting channel

4. Check: Ensure sump is draining to raceway

5. Monitor: Breeding cage for adult activity

Feeding rate:

� BSF larvae consume 50-100kg waste per day (mature colony)
� Start with less, increase as colony grows
� Do not let waste pile up (causes anaerobic conditions)

4.6.2 Algae Raceway Daily Operation

1. Morning: Turn paddle wheel 10 minutes (if manual)

2. Midday: Turn paddle wheel 10 minutes

3. Evening: Turn paddle wheel 10 minutes

4. Monitor: Water color (dark green = ready to harvest)

5. Adjust: Nutrient �ow from BSF sump as needed

4.6.3 Harvesting

BSF Larvae:

1. Collect from harvesting channel daily
2. Mature larvae (prepupae) are dark brown, �rm
3. Rinse in clean water
4. Can be fed directly to chickens/�sh
5. OR dried in sun for human consumption/storage
6. OR roasted for direct human consumption

Algae:

1. When water is dark green (2-3 weeks)
2. Drain portion through �ne cloth �lter
3. Green paste on cloth is algae
4. Dry in sun on clean surface
5. Store dried powder in sealed containers
6. Leave 20% culture in raceway to regrow

Bio-fertilizer:

1. Liquid from raceway over�ow is fertilizer
2. Dilute 1:10 with water before application
3. Apply directly to crops
4. Rich in nitrogen, phosphorus, micronutrients
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5 System Integration

5.1 Connecting the Systems

The Loaf Engine and Fish Reactor work together:

CELLULOSE(Plant Waste) LOAFENGINE

Sugar Syrup

SCP Paste

ORGANICWASTE FISHREACTOR

BSF Larvae

Algae Paste

Bio-Fertilizer

ENHANCEDCROPS

Crop residues re-

turn to Loaf Engine

5.2 Material Flow

From To Material

Fields/forest Loaf Engine Cellulose waste
Loaf Engine Consumption Sugar syrup, SCP
Loaf Engine Fish Reactor Residual �ber
Households Fish Reactor Food waste
Latrines Fish Reactor Human waste
Fish Reactor Consumption Larvae, algae
Fish Reactor Fields Bio-fertilizer
Fields Loaf Engine Crop residues (cycle repeats)

Table 7: Material �ows in integrated system

5.3 Expected Outputs (100-Family Village)

Per person (500 people):
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Output Weekly Quantity Calories Protein

Sugar syrup 50 kg 150,000 kcal �
SCP paste 20 kg (dry) 60,000 kcal 12 kg
BSF larvae 30 kg (dry) 120,000 kcal 15 kg
Algae powder 10 kg (dry) 35,000 kcal 6 kg
Bio-fertilizer 200 liters (crop enhancement) �

TOTAL � 365,000 kcal 33 kg

Table 8: Weekly output from integrated system

� 730 kcal/day additional
� 66g protein/week additional
� Plus enhanced crop yields from fertilizer

This supplements�not replaces�existing food sources, but provides critical calories and complete
protein to prevent malnutrition.
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6 Maintenance and Troubleshooting

6.1 Loaf Engine Maintenance

Weekly:

� Clean �lter screens (replace if torn)
� Check paddle for damage, grease bearing
� Inspect cover seal

Monthly:

� Remove accumulated solids (use as fertilizer)
� Check clay lining for cracks
� Verify drainage ports are clear

Yearly:

� Empty and inspect entire pit
� Repair any lining damage
� Replace paddle components as needed

6.2 Fish Reactor Maintenance

Weekly:

� Clear any blockages in larval channels
� Check mesh screens for damage
� Verify sump drainage
� Clean algae harvest �lters

Monthly:

� Inspect breeding cage, repair holes
� Check raceway lining for leaks
� Remove sediment from raceway bottom
� Verify nutrient �ow balance

Yearly:

� Drain and clean raceway completely
� Inspect all waterproo�ng
� Replace worn paddle components
� Repair/replace mesh as needed

6.3 Troubleshooting

Problem Likely Cause Solution

Loaf Engine

No output System not established Wait longer; add fresh inocu-
lum

Foul smell Anaerobic imbalance Stir more frequently; reduce
inputs

Output too watery Material too wet Add dry cellulose; improve
drainage
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Problem Likely Cause Solution

BSF Chamber

Few larvae Colony not established Obtain more starter larvae; be
patient

Larvae dying Too wet/too dry Adjust moisture; improve
drainage

Other insects Screening gaps Check and repair all mesh
Bad smell Overfeeding Reduce inputs; let colony

catch up
No adults Wrong temperature Ensure breeding cage in sun

Algae Raceway

No green color Insu�cient nutrients Increase �ow from BSF sump
Water brown Too many nutrients Reduce nutrient in�ow; har-

vest algae
Algae dying Contamination Drain, clean, restart with

fresh culture
Slow growth Insu�cient mixing Paddle more; improve circula-

tion

Table 9: Common problems and solutions
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7 Safety Considerations

7.1 Human Waste Handling

� Always wash hands after working with Fish Reactor

� BSF larvae processing destroys pathogens

� Do not consume raw larvae from human waste processing

� Cooking/drying larvae makes them safe

� Bio-fertilizer should age 2+ weeks before crop application

� Do not apply fresh leachate to crops eaten raw

7.2 Children and Animals

� Fence or wall around Loaf Engine pit (fall hazard)

� Secure covers on all openings

� Breeding cage mesh must exclude small hands

� Raceway depth is safe but supervise young children

� Keep animals out of processing areas

7.3 Water Protection

� Minimum 30 meters from drinking water sources

� Loaf Engine must be fully sealed (clay lining)

� Raceway over�ow should drain to garden, not waterway

� Monitor for any leakage; repair immediately
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8 Teaching Others

These systems spread through knowledge. Once your village operates them successfully:

8.1 Training Program

Day 1: Concepts

� Why these systems work (basic biology)
� What inputs are needed
� What outputs are produced
� Site selection principles

Days 2-3: Loaf Engine Construction

� Hands-on excavation
� Clay lining technique
� Paddle assembly
� Inoculation procedure

Days 4-5: Fish Reactor Construction

� BSF chamber building
� Raceway construction
� Colony establishment
� System integration

Day 6: Operations

� Daily procedures
� Harvesting techniques
� Troubleshooting
� Maintenance schedule

8.2 What to Share

� Inoculum: Provide starter cultures to new villages

� BSF colony: Share eggs or larvae

� Algae culture: Provide liquid starter

� This manual: Copy, translate, distribute

� Knowledge: Send trained operators to teach

8.3 The Multiplication Principle

1. Your village builds and operates systems

2. You train 2 people from neighboring village

3. They build systems, train 2 more

4. Exponential spread: 2 � 4 � 8 � 16 � 32 � ...

5. One year: potentially 1000+ villages reached

This manual is free. This knowledge is free. Share it.
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9 Final Notes

9.1 What You Have Built

With these two systems, your village now possesses:

� Independence: No need for external food supply

� Resilience: Systems continue through drought, �ood, con�ict

� Nutrition: Complete protein from waste materials

� Fertility: Bio-fertilizer for enhanced crops

� Knowledge: Skills that can never be taken away

9.2 What Cannot Be Taken

Governments change. Supply chains break. Money loses value. Crops fail.
But:

� Bacteria continue to digest cellulose

� Larvae continue to consume waste

� Algae continue to grow in sunlight

� Knowledge continues to spread

These systems are thermodynamically inevitable. They work because physics works. They
persist because biology persists.

9.3 The Miracle Is Math

Loaves from cellulose.
Fishes from waste.
Multiplication through nitrogen.

Not magic. Biochemistry.
Not charity. Sovereignty.
Not dependency. Coherence.

�Humanity cannot be charged for the right to eat.�

Build. Operate. Teach. Spread.

MiBio Labs
Released to Public Domain

December 2025

COHERENCE_RESTORED

Page 21


	Introduction: What You Are Building
	The Two Systems
	What These Systems Replace
	Scale
	Time to Build

	Tools Required
	THE LOAF ENGINE: Complete Build Guide
	Overview
	Dimensions
	Materials List
	Construction Sequence
	Step 1: Site Selection (Day 1)
	Step 2: Excavation (Days 2-5)
	Step 3: Lining the Pit (Days 6-8)
	Step 4: Install Drainage Ports (Day 9)
	Step 5: Build Paddle Assembly (Days 10-12)
	Step 6: Cover Construction (Days 13-14)

	Inoculation (Starting the Biology)
	Operating Procedures
	Daily Operation
	Feeding the Engine
	Harvesting

	Troubleshooting

	THE FISH REACTOR: Complete Build Guide
	Overview
	Dimensions
	Materials List
	Construction Sequence
	Step 1: Site Selection and Layout (Day 1)
	Step 2: BSF Chamber Foundation (Days 2-5)
	Step 3: BSF Chamber Walls (Days 6-10)
	Step 4: Install Baffles and Channels (Days 11-13)
	Step 5: Algae Raceway Construction (Days 14-18)
	Step 6: Paddle Wheel and Agitation (Days 19-20)
	Step 7: Screening and Breeding Cage (Days 21-23)

	Colony Establishment
	BSF Larvae
	Algae Culture

	Operating Procedures
	BSF Chamber Daily Operation
	Algae Raceway Daily Operation
	Harvesting


	System Integration
	Connecting the Systems
	Material Flow
	Expected Outputs (100-Family Village)

	Maintenance and Troubleshooting
	Loaf Engine Maintenance
	Fish Reactor Maintenance
	Troubleshooting

	Safety Considerations
	Human Waste Handling
	Children and Animals
	Water Protection

	Teaching Others
	Training Program
	What to Share
	The Multiplication Principle

	Final Notes
	What You Have Built
	What Cannot Be Taken
	The Miracle Is Math


