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elcome

to discuss is the following:

en Hydroponics and Aquaponics
he different systems

stems within the Michael

( Where we are at n

unity outreach projects we have completed
our system.

le futures with this project in relation to TDC]J
community.



Iy Hydroponics or
Aquaponics?

operations are changing

such as Dallas L.A., and New York.

ng ideas from inner city crop production
V develop crops from within the prisons
to cut costs of operations.

@ By having the production within the walls, less
security is needed.



What 1s Hydroponics and
Aguaponics?

and aquaponics are a
ulture and are methods
smg

lons, In wate



ICS vS Aquaponics

trient solution to feed plants.

t maintaining the system can
more than aqu '

ient solution can be tailored to specific plants.
nics:
the waste of fish to feed plants.

startup cost but lower maintained cost.

= General type of nutrient solution that can feed
multiple types of crops.



droponics
al different types of hydroponic
als added to water to keep

re multiple ways to set up a system and
he design is based on cost as well as
Is that are available.



trient Film Technique

irst system built for the unit.

It is importaﬁt to keep in mind the plants used
in this system because root growth can cause
ogs which effect the flow rate.

0od flow rate for our system is 4 cups per
Inute.

~ NFT system
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Drain tube

WATER FLOW e

Air pump




Ebb and Flood

and Flood system is designed for
plants that need a period of dryness to allow
their roots to grow.

e cut a 30 gallon barrel in half to make our
first ebb and flood system.

o 1r'a';.- = penodically flooded with the nutnent solution
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Mutnent sclution retums to reservoir while system s not in operation



Deep Water Culture

e system that most large scale
operations use because of the ease of
maintenance.

e hope to install a system like this within a
reenhouse so we can grow all year long.

FLOATING PLATFORM
WITH PLANTS AQUARIUM

ALY

AIR LINE AIRSTONE
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(ting Started

out for our first system we
in an old classroom that was

realized that would not work and sank
te in the ground to replace it.



Jpgrading the System

ity in mind we built a locking lid.

issues with the system, we
d e n upgrade or work
d it, such as suspending the grow tubes
tting up a sun screen during the

v




g,n- Growth for the Michael

systems based on a proven system.

perly run 2 acre greenhouse can produce
ivalent of 10 acres of field crops.



oponic Costs

cost — around $600 to $1000 for a
lal system.

- Donated Parts:
= Grow Tubs - PVC piping 3” and bigger
= Water reservoir- IBC totes work great.



Aquaponics

1cs use fish waste instead of chemicals
to feed the plants.

quaponics rely on ecology to work and is
astly different on how it works compared to
ydroponics.

Filtered :%

Ammonia
NHg+

The
Aquaponic
Nitrogen

Nitrates
NO3+




Michael Unit’s
Aguaponics System

0 learn is how not to kill the fish.
different crops in the same

systems are the key to keeping it




getting Started with Aquaponics

e system to make
0 the flaws we saw with our

important thing in Aquaponics is pumps
ters.




rading the Agquaponics
System

gh 3 different types of upgrades
m resting on a 2 step bio filter.

sun screen were also added




yout Aquaponics Growth
t the Michael Unit

~ @ Much higher learning curve to be able to
~ operate the system.



Uture of Aquaponics
for TDC]J

v fish within the unit with a fish
to 9 months. - Great for

O ions are going to
t to this because of the low maintenance

crops will bring a higher price at
i Value if we start selling crops.




juaponics Cost:

s a higher startup cost but the

is much lower. Small scale
run from $1500 to $4000.

nate
ter Pump - $150
ump with hookups -
th supply of fish food - $40
ps - $30
medium - $40

= Grow Tubs - PVC piping 3” and bigger
= [f using a raft system IBC totes or pond cloth can be used.
= Water reservoir- IBC totes work great.



Possibility
within the
Michael Unit

0 grow one salad for the inmates
1d it take? ( all amounts are
ricing)

00 people to fee

Ibs. of food for each person to have an 8 oz.
ing of salad, we need roughly 25600 oz. of
S

age weight of mature lettuce is 12.5 to 18 oz.

= 25,600 divided by 13 equals 1969.2 heads of lettuce

= Cost of savings at $2 per head is $3938.40 per week.
= Total saving to the unit would be $204,796.80.




What would it take?
wne Salad - Lots of Savings?
00 heads of lettuce per week we

stem to support 8000 plants.

here are mahy options to meet this need and
VC system with aquaponics would be the
way to setup this system for long term use.

setting up the system in a modular design



junity Outreach

aring about what we are trying to

ms have asked us to speak

1 School Agriculture classes.
scouts of America
Texas Master Gardener Association

B We can better help them out and therefore help
~ out ourselves in the process so we did....



S In Session!

ch future leaders (Boy Scouts)
about hydroponics,
inable agriculture.




Giving Back

herbs we were able to
ere was no need to

o we started to
on-profit

ages, and food

also able to assist victims of
 Harvey by providing fresh
- _relief efforts.




' Statewide Savings

n designing this
this could effect
e now keeping logs and making sure anything
0 is recorded and can be used in any unit. By
ning the system in a modular method, any unit
ead our design plans and use these systems.

= If units that do not have a field force use this system
they can cut their food cost by 2-10% based on how big
their system is designed.

= Itis the belief of the Michael Unit field force that every
unit should have the ability to grow it own food.

tem we were not thinking on




Statewide Goals

ide TDCJ budget for Food
23,150 for 2017 and reducing
ve the state $2,368,463 in

g this up within various units would give
portunity to offenders to learn new skills
rowing job market.

ing fresh and healthy food to the
offender population would help with the
medical issues caused by eating processed
foods.



Hard Facts

ill grow with hydroponics and
the cost to produce does not
pared to field production
Toot crops, grains, beans,

oponics and Aquaponics will not replace
ield Force, it will just help with the
ction and savings to the unit.

= Aquaponics will not produce enough fish to
feed the entire unit. ( A 250 gl. Tank will only
produce 90 1bs. of fish every 6 — 9 months.)



JTake-A-Ways

and Aquaponics is food
in the walls of a unit. - Less
roduce

aponics is expensive to get started but
cheaper in the long run. Hydroponics is
er for a small system but the growth of
ystem means a growth in the cost of
p.

= The Michael Unit Field Force believes enough
- in the project that they have donated their own
time, money, and tools to get it off the ground.




1al Thanks

Texas A&M researcher and
on Fisheries General

er Khoo - University of Mississippi
orton - Hydro-Gardens Vice President



