Education

BS, Architecture & Design
Kansas State University, Manhattan, KS
Before EMI

Rex comes to EMI with 20+ year’s experience,
Kansas Farming/ranch background

EMI:

On staff for 17+ years
Architect & Project Leader
59 Projects: many are
healthcare and Ag related




Session Overview

10/40 Window
EMI — Overview
Aquaponics

Recent project trip - Food for His Children-
Sustainable Goat Farm— Karatu, TZ
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EMVI’s role — A partner in ministry

DESIGN

Together, we are
designing a world:of
hope.

“Each of you should use whatever gift you have
received to serve others, as faithful stewards of God's

grace in its various forms.” 1 Peter 4:10




EMI Key Statistics
 Founded in 1982

« 150+ staff, interns, 10 offices
« Completed 1500+ projects

90+ countries/territories
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You have heard the old saying..

* You can give a man a fish that will feed him for
a day or...

e you can teach him to fish and it will feed him
for life or...



Fishers of Men

You can teach him aquaponics and it will feed
him and provide an income, so he can be
engaged for Kingdom Work.

And make him a fisher of men.
Matt 4:19, Mark 1:17

1 Timothy 5:8 if anyone does not provide for
his own household, he has denied his faith
and is worse than an unbeliever...



Deaths by hunger ea...

e 18 die each minute, ~1350 during this
presentation

e ~25,000 die each day, by hunger
e Different world hunger org’s including the UN



Aquaponics

Growing Plants and Fish Together

What is Aquaponics?
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Fish Food /

The marriage of hydroponics (soil-less gardening) and
aguaculture (farming fish).




Why Aquaponics?

Uses a fraction of the water,
about 10% of soil growing

Works in drought or places with
poor soil quality

No need to purchase, store and
apply fertilizer

No soil-borne diseases, no tilling,
no weeds

Grow two food products
together, protein and produce

No waste — hydroponics waste
solution, aquaculture waste, fish
solids; aquaponics all waste 1s used

No pesticides or herbicides, only
fish fertilizer

Food security, grow your own
food, indoors, year-round

AMERICAN FOOD TRAVELS
AN aue}:_aqo_ OF

1,500 TO 2,500 MILES

MILES FROM FARM TQ TABLE

GROWING FOOD CLOSER TO

PR ALLOWS US TO HAVE
FRESHER FOODS, AND MORE

VARIETIES OF FOQDS
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(FERTILIZER, OIL/GAS, WATER, ETC.), TRANSPORTATION, AND STORAGE
THAT USE&MLMFESCUHCES PETR(IIHEWGALS & GENERATE GREENHOUSE GASSES.

FOOD MILES ARE AMONG THE
FASTEST-GROWING SOURCES OF
GREENHOUSE GAS EMISSIONS :

FHUITS AND VEGETABLES ALLOWED TO
fgrow to full

§ i HAVE MORE NUTRITIONAL VALUE THAN

§ CONYENTIONAL PRODUCE -

i HARVESTED EARLY AND

i RIPENED WITH GHEMICAL

i GASSES IN TRANSPORT b/
i AND STORAGE




The UVI Aquaponic System

Fish rearing tanks

l Base addition

Effluent line Hydroponic tanks

Degassing l

Sump [
Clarifier T_ .
Filter tanks Return line
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Basic Aquaponics System




Media - Flood and Drain System

Description: Pros
» Plants are growing in a 6-8 inch bed of rocks or * Work great for most hobby agquaponics
similar material.
* Easy to find components, easy to build
» Water from the fish tank is used to fill the grow-bed
till approximately 1 inch below the top of the rocks * You can grow lots of different plants in one system
and then is allowed to drain back to the fish tank.
* Make as big or small as you want
* There are many different versions of these systems
utilizing timers, bell siphons, overflow drains and
more. These will be discussed later in the manual. Cons
* Can build-up anaerobic zones

* Needs larger fish tank than raft system, due to water
flooding into the grow bed then draining back to the
fish tank.

* May need to be cleaned out occasionally or use
worms in the grow bed to clean up excess fish matter.

* You can not easily grow as many plants per ft* as you
can in a raft system.




Raft System

Description:
* Plants are growing on floating rafts of insulation.
Plant roots are constantly immersed in warm nutrient
filled water promoting very fast growth.

* Requires approximately 30 Ibs of fish for each 100 sq
ft of plants.

Pros
» Great for commercial setups, especially leafy green
plants. Ideal for commercial lettuce production.
* Very high yield of both fish and plant crops, very
efficient. A head of lettuce can grow to harvest in
approximately 30 days.

» Can average 4-6 plants per square ft of growing space

» Typically installed inside a greenhouse (although in
tropical locations they are outside)

Cons
» Can requires more extensive filtration methods

* Usually grows a specific type of crop like lettuce or basil.

* Not the best method for tomatoes, peppers,
cucumbers any other vines




Tilapia

Commonly used in aquaponics
with great results.

Warm water fish (74-78F) They
will die if the water temperature
drops to around 50-55F.

Tolerates pH shifts, temp
changes, high ammonia, and low
dissolved oxygen.

Omnivorous — pellet fish food,
duckweed, veggies from the system

Grows to plate size in about 6-9

months (ideal conditions)

Also called
St Peter’s Fish

Baby tilapio, about %4” / 6.35 mm
long. It would take a LOT of fzh

this size to start your system, 0
try to find some larger fich!

One of the great things about tilapia is the feed conversion. It will typically take 1.4 Ibs of fish food to
get 1.0 1bs of growth in the fish. This is among the most efficient feed conversion rations in the animal

world.




17 Plants

vegetubles Herbs
* Lettuce * Basil
* Beans * Thyme
* Squash * Cilantro
* Zucchini + Sage
* Broccoli * Lemongrass
* Peppers « Wheatgrass
* Cucumbers * Oregano
* Peas * Parsley

* Spinach



Lettuce

* Lots of different varieties

* Really easy to grow

* Ready to harvest in about 30-50 days
* Shallow root system

* Grows in either media or raft system

* Ideal Temp 60-80F*, can tolerate down to 45F
without problems

» Temps over 90°F can cause lettuce to bolt.

» Likes lots of airflow across their leves.




Beneficial Insects

An Organic Farmer's Best Friends

b drd | Earthbound
Farm
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armful Insects

hids:

Aphids are a 6 legged pear shaped soft body insects
with distinctive dual-exhaust tailpipes called
cornicles.

There are over 4,000 species of aphids, 250 of which
are pests 1n agriculture.

There are many colors of aphids from green to red to
nearly transparent.

They damage plants by sucking the juices out of the
plant. They can also transmit diseases and viruses.
They secrete a sugary substance called honeydew
which can in turn cause sooty mold problems.

Ants and aphids will travel together frequently. If you
have one, look for the other.




Case study

INSULATED
ROOF PANEL

. _ RidgeHeight -
. 4.000 m
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SEE ARCH FOR DETALS

Finish Floor
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Aguaponics

Sustainability
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In summary, start small...IBC
Aquaponics
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Food for His Children — Karatu, TZ

In-country Presentation US- 0729
Felb, 2019




FFHC

Food For His Children is a missionary organization in Karatu, Tanzania working to
provide families in the local communities with dairy goats to improve their livelihoods
and economic ability.
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Priority Matrix

tapne
Concncty

Staff Use / Production Agriculture Production Utilities Public Space Paid / Tour ltems Visitor Center Items
Office il Fodder Production 1 Water Distribution 1 Security 1 Off-Site Family Visit 1 Welcome Center / Video 1
Universal Power Supply 1 Goat Shed -Ideal 1 Electric Distribution 1 Parking 3 Spice Garden 1 Goat Milk Soap Making 1
Gray Water Reuse il Manure Collection 1 Septic System 1 Pedestrian Access 1 Orchard 1 Craft Making / Flea Mark 1
Vehicle Access to Site -

Cistern 1 Composting 1 Water Storage Tank 1 Maintenance 3 Goat Yoga 1 FFHC Gift Shop 1
Classrooms 2 Goat Exercise Area 1 Solar 3 Vineyard 3 Craft Workshop 2 Library / Bookery 1
Generator 2 Milking Parlor 1 Wind 3 Arbor for Parking 2 Goat Exhibition Arena 2 Coffee / Chai Shop 1

Conservation /

Agriculture
Staff Bathrooms 3 Demonstration 1 Irrigation/Flood/Other 3 Public Restrooms 1 15 Points Home 1 Wi-Fi Lounge 1
Volunteer Housing 3 Goat Shed - Minimum 2 Gathering Area 1 Goat Items - Perishable 3
Wine Making 3 Farm Equipment Storage 3

Maintenance Shop 3 Offsite

Trash Collection 3

Playground - Power

Creamery 3 Generation 3

Shade Cloth Greenhouse 3

Greenhouse 3

Roof Top Garden 3




Master Plan

ENTRANCE
PARKING WITH ARBOR
ACCESS DRIVE

. PEDESTRIAN WALKWAYS

PAVILION
INNOVATION CENTER

. GOAT YOGA

. MULTI-USE FARM BUILDING

. GOAT PRODUCTION

. FEED STORAGE

. GOAT PENS

. 15 POINTS MODEL HOMESTEAD
. ARTISAN AND CRAFT AREA

. PUBLIC RESTROOMS




Building Design —
Innovation Center 279 Floor
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Agriculture: crops and soll

Volcanic Clay
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Master Plan

1. ENTRANCE

2. PARKING WITH ARBOR

3. ACCESS DRIVE

4. PEDESTRIAN WALKWAYS
5. PAVILION
6.
7
8
9

. INNOVATION CENTER
. GOAT YOGA
. MULTI-USE FARM BUILDING
. GOAT PRODUCTION
10. FEED STORAGE
11. GOAT PENS
12. 15 POINTS MODEL HOMESTEAD
13. ARTISAN AND CRAFT AREA
14. PUBLIC RESTROOMS




Master Plan- Agriculture

Canopy Trees




Master Plan- Agriculture

Land Use Map

CONTOUR AGRICULTURE (S.A.L.T.)

PERENNIAL FORAGE BANK AREAS

BUILDING ROOF AREAS

CIRCULATION AREAS

LANDSCAPED AND INTENSIVE GARDEN AREAS

GOAT EXERCISE AREA

BROAD ACRE ACRICULTURAL AREAS (CONSERVATION AGRICULTURE)
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Business As Mission — Life Cycle

ANALYSIS OF ALTERNATIVES 10 YR

LIFE CYCLE TOTAL INCOME STREAM 5,000 Visits/yr
5,000,000,000 7% value added/yr
4,500,000,000 —Ass&mes:—$39—pe&v:s:icr

4, D00, 000,000

3,300, 000,000

3,000, 000,000

Tsh | 2seoo0m 5,000 Visits/yr

£, 000,000,000

1,50:0,000,000

1,000 Visits/yr
1,000,000 000

500,000,000
. sﬁﬁ . et ! Agricultural

1 i 3 4 3 b ! ! P 10

Year Going Forward

VaIue Added ltems Huge from A Life Cycle Standpoint @
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Cost Estimate: Not Final

Tanzanian (Tsh)

United States (US$)

INFRASTRUCTURE Tsh 209,889,904. $ 91,256
A. In Country Design Tsh 14,229,824. $ 6,187
B. Site Roads, Grading, Parking Tsh 15,525,000. $ 6,750
C. Site Water Tsh 89,700,000. $ 39,000
D. Site Wastewater Tsh 17,250,000. $ 7,500
E. Site Electrical Tsh 33,350,000. $ 14,500
F. Site Trees, Plants Tsh 10,580,000. $ 4,600
G. Site Agricultural Planting Tsh 11,467,800. $ 4,986
H. Contingency 10% Tsh 17,787,280. $ 7,734
FACILITIES Tsh 575,703,000. $ 250,306
A. In Country Design Tsh 36,639,828, $ 15,930
B. Entrance Pavilion Tsh 59,367,600. $ 25,812
C. Water Closet Tsh 23,087,400. $ 10,038
D. 15 Points Homestead Tsh 7,521,000. $ 3,270
E. Visitor Center / Office Building Tsh 335,591,850. $ 145,910
G. Parlor / Maintenance / Equipment Tsh 3,726,000. $ 1,620
H. Goats (Does (7), Weathers/Doelings (4), Bucks (1) Tsh 18,768,000. $ 8,160
I. Feed Storage Tsh 9,936,000. $ 4,320
J. Contingency 10% Tsh 45,799,785. $ 19,913
K. Inflation 7% (1 year) Tsh 35,265,834.5 $ 15,333
TOTAL - INFRASTRUCTURE AND FACILITIES Tsh 785,592,904. $ 341,562




Questions / Comments




