
 

 

 

Hydroponics at Palouse Prairie School 

“Lettuce” Show You! 
Palouse Prairie Charter School’s  

Farm to School Hydroponic System 

“Wait –  
This is not  

my regular lunch!” 

Introduction 
Getting fresh foods into school lunches is important and can be 
challenging. Over 30 million kids eat school lunches everyday, and 

much of their food is highly processed, heat-and-serve meals. In 
addition, 93% of kids don’t get enough vegetables (Farm to School 

Network, 2016). That information inspired 7th and 8th graders of 
Palouse Prairie Charter School (PPCS) to build a hydroponic system. 

It gets fresh food into their school lunches more easily, and the 
hydroponic system is easy to manage.   –M.M. 

Find the full citation and read more about healthy school lunches at: 
http://www.farmtoschool.org/news-and-articles/tag/Healthier_Lunches/ 

Design Flexibility 
The system was 
built to fit the 
school’s space and 
needs. 

Instruction 
The system is used 
as a teaching tool 
to learn about 
plants and healthy 
eating! 

The system was 
designed and built 
entirely by 
students. 
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7th Graders at Palouse Prairie 
School use their hydroponic 
system to provide fresh greens 
for the lunchroom. They wrote 
this newsletter in order to: 

1. Teach others how to 
build and use a 
hydroponic system in a 
school. 

2. Share their process for 
getting salad greens into 
their lunch program. 

3. Inspire people to serve 
and eat healthy and local 
lunches. 

 
Take a moment to read 7thgrade 
students’ perspective about 
building and using a 
hydroponic system to grow 
greens for any school lunch 
program. 
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Hydroponics 
Hydroponics is a way of growing plants in which the plant’s 

roots are submerged in a nutrient solution with no soil. Most 
hydroponic systems use pumps to move the nutrient water 

around and to help the roots get more oxygen. –L.F. 

Kratky Method 

Hydroponics is different from aquaponics. The first and biggest 
difference is that aquaponics relies on fish and bacteria to fertilize 

the plants. Hydroponics uses a nutrient solution to make the plants 
grow (and it doesn’t require a pump to use). Aquaponics requires a 

lot more materials, including a pump, but it can potentially produce 
more food. Hydroponics (especially the Kratky Method) is easier to 

maintain, in general.  – L.F. 
 

PPCS uses a nutrient solution called Pure Blend Pro, which is an 
organic-based nutrient plant food solution formulated for 

hydroponic systems. Any high-quality, hydroponic nutrient 
solution would work. – A.K. 

Hydroponics is Not Aquaponics 

The Kratky Method is a hands-off method of hydroponics for 
growing greens indoors. It is affordable and easy to use 

compared to traditional hydroponics. The Kratky Method was 
developed by Bernard A. Kratky from the University of 

Hawaii, Hilo (Kratky, 2009). It can grow leafy, semi-headed 
plants. This method supplies all the essential things that a 

plant needs, without the use of pumps. The things that a plant 
needs are light, water, nutrients, and oxygen. With the Kratky 

Method, the plant gets artificial sunlight from the grow lights, 
nutrients and water from nutrient solution, and oxygen from a 
space between the lid and the water where the roots can access 

oxygen. Because the Kratky Method does not need pumps, 
and it is not necessary to change it’s reservoir or nutrients very 

often, it is easy to maintain and use.      –S.B.D. 

Find the full citation and read more about the Kratky Method at: 
https://www.ctahr.hawaii.edu/hawaii/downloads/A_Suspended_

Pot_Non-circulating_Hydroponic_method.pdf 
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Farm To School 
Farm to School programs are a great way to get fresh food into school lunch 

programs. Farm to School is a program run by a school district or state. A school 
buys or receives produce from local farms or businesses. Palouse Prairie wants to 

let people know about Farm to School so other schools can get a Farm to School 
grant. With that grant money, they can build a hydroponic system to become 
farmers for their school and have lots of greens for their lunch program.  – L.T.  

 

For more information, visit the Farm to School website: 
http://www.farmtoschool.org/about/what-is-farm-to-school 

What Can Grow in a Hydroponic System? 

Before the seeds are germinated, there is the issue of lighting and knowing what to grow. Always make sure to 
have the lighting situated before the growing begins because certain types of plants need certain lights to grow. 

Setting up a hydroponic system with fluorescent lights like the 7th/8th graders at PPCS will mean growing only 
arugula, lettuce, kale, herbs, and spinach (leafy, non-heading greens). PPCS has had success growing the 

Black-Seeded Simpson lettuce variety. Root vegetables need much more soil than a hydroponic system 
provides. Another great source of lighting is full-spectrum LED lights, which are more efficient than 

fluorescent lights. LED lights are needed for growing flowering plants such as tomatoes.              –R.G. 

Why Build a Hydroponic System? 

There are many reasons to build a hydroponic system. One of them is that the system is cost effective. PPCS 
grows about $1000 worth of lettuce each year, and yet it only costs about $115 to maintain.  In addition, a 

hydroponic system is easy to use in a school, and it can build healthy habits. A hydroponic system is useful 
for schools because it can be a good teaching tool and because it grows greens year round.   –Z.W. 

Hydroponics at Palouse Prairie School 

Cost to Build Yields 

Produces about 
$1,000 worth of 

lettuce each year. 

Operation 

Costs a little over 
$100 each year to 
maintain and use 

About $900 – 
Funded by a Farm 

to School grant 
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How to Build a System 

Materials 

The materials used to build this system are common, cheap, and easy to find in stores. The tubs and the lids 

have to be dark enough to keep light out so that algae does not grow in the tubs. The tubs need to be deep 
enough to let the roots grow, but not too deep so that the nutrient solution is wasted. The lids should fit tightly 

so that water doesn’t spill. The first step is to drill the holes in the tub lids for the PVC pipe, which will hold the 
plants. Once the PVC pipe is cut, then use Oasis Cubes to hold the seeds. Put the seed in each cube and let it 
germinate. After it germinates then put rubber bands around each tube and slip the tubes into the holes in the 

lids.       –G.C. 

 
PPCS used Sterilite 10-gallon plastic tubs that were 6 inches (15 cm) tall. The tubs were clear, which would 
have allowed light through the to the roots and caused algae to grow, so the students used black spray paint to 

cover the outside of the tubs. For the plants, PPCS students drilled eight, 1⅜-inch holes in the lids and evenly 
spaced them. The PVC pipes are ¼ inch (outside diameter) and 2-inches long. PPCS uses Oasis Cubes, but jute 

netting with soil also works. All of these materials are cheap and easy to find in stores.              –L.B. 

Palouse Prairie’s current hydroponic system was fully designed and built by Palouse Prairie 7th and 8th graders 
in 2014. Their first step was to walk around the school looking for a spot that would work for a hydroponic 

system. They decided to use the foyer because they wanted all of the students to be able to see it, and it had the 
correct temperature (in a heated part of the building). They had gotten a $1,500 grant for Farm to School and 

started out with a few blueprints for hydroponics systems, but those were expensive and hard to build. Instead, 
they decided to use materials that were on hand. They had bookshelves that they figured could be used to 

support the tubs. Once they had all of the other supplies, they had to find out what type of tub would work 
best. In the end, they decided on shallow, 10-gallon tubs that fit perfectly on the shelves. Since the tubs were 

clear, they had to spray paint the tubs black to prevent algae growth. This shows that any school can build a 
hydroponic system and modify the design to fit their needs.       –H.D. 
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 Lights 
Use fluorescent lights because they can use half the energy and are twice as 

energy efficient as normal lights. This can allow smaller electric bills. LED 
lights are even more energy efficient but Palouse Prairie is not using those 

yet. The fluorescent lights are hung by adjustable chains. The lights are 
hung on hooks that are screwed into wood blocks that fit over the shelf. 

Then the chains were put on the hooks and the lights were put on the 
chains.    –E.H. 

Germination 
Germination is the important first step after the system is built. Germination 

takes place outside of the hydroponic system, preferably in a growlab or 
someplace where the seeds can stay wet and have access to light. First, put the 

Oasis Cubes in the PVC tubes and then put one or two seeds inside the Oasis 
Cubes. After that, put them in water that is about two centimeters deep under 

the grow light in the classroom and let them germinate. Once the plants are 
germinated, they get transported over to the hydroponic system.       –C.E. 

Transferring the sprouted seeds to the hydroponic system is the second 
important step after germination. Around one week is the perfect time, when 

the plants are 1 to 2 centimeters tall. It is important to make sure to transfer 
plants while they are still quite small to avoid damaging them, which is easy to 

do as they get taller. Place a rubber band around each PVC tube and then 
carefully slip the plant into a hole on the lid. It is very important to make sure 

the bottom of each PVC tube is adjusted properly so that the bottom of the 
Oasis Cube is touching the water with nutrient solution so the plant stays in 

constant contact with the solution. PPCS uses Pure Blend Pro nutrient solution 

and puts in 200ml of nutrients for each 10 gallons of water.    –P.S. 

    How to Use the System 

Why is it so important to pay attention to the height of the lights? The 
lights should hang 2-3 inches above the plant. This is important because if 

the lights are not adjusted properly the plants will grow into the lights and 
it will burn the lettuce. 

To adjust the lights just unhook the chain holding up the light and move it 
however many loops needed and hook them on. To lower the lights, take 

the chains and move them down however many loops needed. That is how 
to raise and lower the lights for a hydroponic system.        –E.H 

Lights 
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Incorporating Food Into the Lunchroom 
Food safety is an important part of using the hydroponic system. It is 
important to remember that the hydroponic system is a food production 

system and to follow good hygiene practices. Students must always have clean 
hands, which means wash hands before working with the system before 

harvest. It would be best if the students with long hair put it out of the way so 
it doesn’t get in the lettuce. Before washing and spinning the lettuce students 

have to wash their hands before they put their gloves on because they can still 
contaminate the lettuce even though they are wearing gloves. It is important 

for people to understand how they contribute to the safety of food and how 
they can decrease the risk of foodborne illness (Food Safety Magazine, 2011). 

From processes on the farm to practices in the kitchen, human activities play 
an important role in food safety. “Proper hand washing is a critical but often 

overlooked intervention step in the prevention of foodborne illness,” (Food 
Safety Magazine, 2011).    –E.J. 

Find the full citation and read more information about the importance of hand 
washing at: https://www.foodsafetymagazine.com/magazine-

archive1/februarymarch-2011/proper-hand-washing-a-vital-food-safety-step/ 

Harvesting and Washing the Lettuce 

Food Safety 

Serving Lettuce in the Lunchroom 
Serving lettuce at Palouse Prairie Charter School is easy and can be 

easy at any school. PPCS believes that all kids should be able to eat the 
lettuce even if the student did not order a hot lunch. When the staff 

serves lettuce at PPCS, they first put out bowls and tongs so the 
students can serve themselves. Even if they brought a lunch from home, 

they can still eat the lettuce. Young kids say they like lettuce but some 
do not know that Palouse Prairie has lettuce. PPCS only has salad 

dressing, but a school could add more toppings if they have access to 
them. Palouse Prairie Charter School wants to make healthy eating 

habits so at PPCS the school makes it not mandatory to eat the lettuce, 
but the school staff encourage it. – I.S. 

The harvesting process consists of a few different parts: the harvesting, 

washing, and spinning. Before harvesting, the person must wash their 
hands. When picking the leaves, it’s important to harvest all except the 

innermost 3-4 leaves. This allows the plant to grow back for another 
harvest. Each plant can be harvested at least twice or even three times. 

The harvested lettuce is put into a bag and rinsed with water. Then PPCS 
students use industrial-sized salad spinners to spin the lettuce dry. The 

lettuce is stored in a clean plastic bag in the refrigerator until it needs to 
be served.  – R.R. and A.K. 
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Challenges 

Benefits 

While having a hydroponic system in a school provides learning opportunities 

and good eating habits, it also costs less than buying greens for schools. Healthier 
lunches often cost more because fresh vegetables are more expensive 

(Newman, 2012). Schools interested in building a hydroponic system have to 
take into account that it took $900 to build, and it will cost a little more than 

$100 dollars a year to maintain, considering all the things that they would 
need to get on a one year basis. One 2.5-gallon tub of Pure Blend Pro nutrient 

solution costs about $82, seeds cost $10, and Oasis Cubes are about $20, so 
it’s approximately $115 a year to maintain the system. In conclusion, schools 

that plan to integrate healthy food into their lunch should think about this 
system as a cheap opportunity to add some healthy fresh food to their lunch 

program. –N.L. 

Find the full citation at: 
http://ageconsearch.umn.edu/bitstream/123310/2/newman%20-%20current.pdf 

A hydroponic system in a school provides learning opportunities for 
students of all ages. It opens opportunities to learn about germination and 

how plants grow. The kindergarteners at PPCS learn about plants every 
year, and having a hydroponic system in their school provides them with 
chances to learn about how plants grow and be able to watch the lettuce 

develop over time. The system is built and maintained entirely by middle-
school students. It is based on scientific literature and experts, and can be 

incorporated into different courses. The 7th graders use it to learn about 
what plants need and to conduct scientific experiments, such as seeing what 

happens if plants don’t get nutrients. It can provide a good learning 
experience for lots of curriculums and age groups.    –T.B. 

Learning Opportunities 

Low Cost of Healthy Eating 

There are several challenges that come with having a hydroponic system in a school, the main ones being: time for 
maintaining and using the system; the quantity of lettuce grown per harvest; communication with the students; and 

the lack of variety in what the system can grow. It takes five weeks for the lettuce to grow to a harvestable size, and 
it doesn’t produce enough lettuce to have salad in lunches more than once a week. It can also be difficult to 

communicate with students when salad will be available in the lunchroom, meaning that they don’t always know 
when they can have salad and may miss it. Additionally, due to the limited number of vegetables that can be grown 

in this kind of hydroponic system, the only toppings that are easily available are salad dressings, and students prefer 
having variety in what they put on their salad. –J.E.H. 
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“LETTUCE SHOW YOU!” PALOUSE PRAIRIE CHARTER SCHOOL 

“Lettuce” Inspire You 
 

A student-managed hydroponic system is a viable way to bring salad greens into the lunchroom. The PPCS 
system costs about $900 to build and $115 per year to maintain. The hydroponic system is made out of 

everyday objects that were easy to find and relatively cheap. While this may seem like a lot, it also produces 
over $1,000 worth of lettuce per year. Another benefit of a hydroponic system is that it can be fully built and 

maintained by students and used as a learning tool. If students are involved in and excited about getting fresh 
food in the lunchroom, they are more likely to want to eat healthy food.  –H.D. and N.L. 

 

This is how a hydroponic system is used at Palouse Prairie Charter School. Different schools could have 

completely different problems and equally creative solutions. The purpose of this paper is to inform people of 
the potential of hydroponics in schools and the way anyone chooses to set up their system is completely 

dependent on their own situation. As long as the plants are provided with everything they need, there are 
thousands of ways to set up the system, and schools should design their system around the things that will 

work for them. –J.E.H. 
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