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Project
Summary Q

Tower Garden systems offer schools a scalable approach to growing fresh produce while
delivering experiential learning opportunities in agriculture, STEM, nutrition, and
culinary arts. Suitable for both indoor and outdoor settings, these vertical aeroponic
systems allow students to participate directly in planting, monitoring, maintenance, and
harvesting. With proper planning and phased implementation, schools can build
sustainable programs that enhance student engagement and practical skill development.
This guide provides the step-by-step protocols and best practices needed to confidently
install, operate, and sustain a successful Tower Garden program.



1. System Overview

Tower Garden systems are vertical aeroponic growing units designed to produce herbs,
leafy greens, and select vegetables using a soil-free, recirculating nutrient solution. These
systems are suitable for both indoor and outdoor environments and are designed to
maximize growing capacity within a small footprint.

Unlike traditional soil gardens, Tower Gardens rely on water, dissolved nutrients,
oxygen, and proper light exposure to support plant growth.

ese
Reservoir Base Grow Lights $325

Wingnuts (x4) Shower Cap & Lid
Pump Swivel Hose Access Port Lid $41.00

Each Tower Garden system includes:

« Vertical Growing Structure — Stacked planting ports designed to hold multiple
plants in a compact footprint.

« Reservoir — Holds water and dissolved nutrient solution.

« Pump & Tubing — Circulates nutrient-rich water from the reservoir to the top of the
tower.

« Net Pots & Growing Media — Support seedlings and root development.

« Nutrients & pH Test Kit - Nutrient solution feeds plants, and pH testing ensures
proper nutrient absorption

« Timer System — Controls watering cycles.

« Grow Lights (Indoor Use) — Provide consistent light exposure when natural sunlight
is limited.



How the System Works:

« Water mixed with hydroponic nutrients is added to the reservoir.
« A pump pushes the nutrient solution to the top of the tower.

« Water flows downward through the interior of the system.

« Plant roots absorb water, nutrients, and oxygen.

Excess solution returns to the reservoir and recirculates.

Because the system recirculates water, it uses 98% less water than traditional soil
gardening.

Indoor vs. Outdoor Placement:

Indoor Considerations
« Requires grow lights if natural sunlight is
insufficient
« Requires grounded electrical outlets
« Provides greater environmental control
« Allows year-round growing

Outdoor Considerations

« Requires direct sunlight (6+ hours daily)

« Requires protection from extreme heat or
frost

« May require pest monitoring

« Must be placed on level, stable ground

« Site selection should prioritize accessibility,
safety, and consistent oversight.

What Schools Can Expect

With proper planning and routine monitoring, schools can expect:
« Fast-growing herbs and leafy greens
« Harvest readiness within 4-6 weeks for most greens
« High student engagement due to visible daily growth
« Manageable maintenance when routines are established

Success depends more on consistency and capacity than on system size.



Key Operational Priorities

Before moving forward, schools should understand that successful Tower
Garden programs require:

/ Consistent pH monitoring

/ Proper nutrient mixing

/ Routine water level checks

 Clear staff ownership

/ Phased installation based on capacity

The following sections outline how to plan, install, monitor, and scale Tower
Garden systems successfully.



2. Site & Capacity
Planning

Proper planning before installation significantly increases long-term success.

Schools should assess physical space, environmental conditions, and staff

capacity before assembling any Tower Garden units.

Successful programs prioritize readiness over speed.

Space Requirements:

Each Tower Garden requires:

Minimum 2’ x 2’ floor space

Clearance for vertical growth and lighting

Safe walking space for students

Stable, level surface

The area should allow easy access for monitoring, harvesting, and
maintenance.

Avoid placing towers in high-traffic areas where they may be bumped or
disturbed.

Selecting the Location:

« Choose a space that is:

v Easily accessible for monitoring
v Safe from high-traffic disruption
v Close to a water source

v Able to support either adequate sunlight (outdoor) or grow lights
(indoor)

« + On a stable, level surface

The goal is visibility without vulnerability.



Confirming Environmental Feasibility:

« Ensure the selected location can support:

Consistent light exposure

Stable temperatures

Safe electrical access (if indoors)
Reliable access to water

If environmental consistency cannot be maintained, adjust the location before
installation.

Evaluating Staff Capacity:
Tower Gardens require:

« 2-3 check-ins per week

« Routine pH monitoring

« Nutrient adjustments

« Harvest tracking
Before installation, identify:

« A lead teacher

./ A maintenance routine

./ Backup support

Capacity — not enthusiasm — determines long-term success.

Determining Initial Scale:

« The number of towers installed should reflect:
« Available staff time

« Monitoring consistency

« Comfort with hydroponic management

Expansion should occur only after one full, successful grow cycle.
The next section outlines a recommended phased installation model



3. Phased Installation
Model

Tower Garden programs are most successful when installed in phases rather than all
at once. Scaling too quickly can overwhelm staff, disrupt monitoring routines, and
increase plant loss. A phased approach allows schools to build confidence, establish
maintenance systems, and troubleshoot early before expanding. Capacity determines

scale.

Recommended Installation Phasing:

« Use the following model:

« Installing 1 tower — Install 1

« Installing 6 towers — Install 3 first
« Installing 12 towers — Install 6 first

After installation, complete one to two full grow cycles (8-16 weeks) before adding
additional units.

Why Phased Installation Works:

« Phased implementation:

/ Prevents staff overwhelm

«  Allows early troubleshooting

« / Builds student monitoring routines

« / Reduces plant stress and loss

«  Strengthens long-term sustainability

The first grow cycle should focus on learning the system — not maximizing yield.



Indicators You Are Ready to Expand:

Only install additional towers when:
« / One full grow cycle has been completed
.« / At least one successful harvest has occurred
./ Staff are confident mixing nutrients and adjusting pH
« A consistent monitoring routine is established
«  Maintenance logs are being completed regularly

If these benchmarks are not met, delay expansion.

Strong systems are built on routine, not speed.



4. Installation
Protocol

Once the site is prepared and installation scale has been determined, follow this step-
by-step process to assemble and activate each Tower Garden system. Do not plant
until the full system has been tested.

Assembly:

1. Assemble the base and reservoir according to manufacturer instructions.
2.Install the pump inside the reservoir.

3.Connect tubing securely.

4.Stack tower sections carefully and evenly.

5.Install grow lights if indoors.

6. Ensure the system is level and stable.

System Testing:

1. Before adding nutrients or plants:

2.Fill the reservoir with water.

3.Turn on the pump.

4. Allow the system to run for 10-15 minutes.
5.Confirm water reaches the top tier.

6.Check for leaks or uneven flow.

7. Water flow must be verified before planting.

Nutrient Mixing & pH Adjustment:

1. Before adding nutrients or plants:

2.Fill the reservoir with water.

3. Turn on the pump.

4. Allow the system to run for 10-15 minutes.
5.Confirm water reaches the top tier.

6.Check for leaks or uneven flow.

7. Water flow must be verified before planting.



Planting:

Once the system is fully tested:
« Insert seedlings into net pots.

Avoid overcrowding ports.

Space fast-growing herbs intentionally.

Label crops clearly.

Assign student monitoring roles immediately.

For the first grow cycle, plant below maximum capacity to allow easier monitoring and
root management.

Post-Installation Check:

Within the first 48 hours:
« / Recheck pH
« / Confirm consistent water flow
«  Inspect plant stability
« / Confirm timer settings

Early monitoring prevents early failure.



5. Planting & Crop
Selection Best Practices

The first grow cycle should focus on learning system management
rather than maximizing plant quantity. Strategic crop selection and
spacing significantly improve early success.

Start With Beginner-Friendly Crops:

For initial grow cycles, prioritize:
« Basil
« Lettuce (leaf varieties)
« Parsley
« Mint
« Spinach

Other leafy greens

These crops:

/ Grow quickly

/ Tolerate minor pH fluctuations

/ Provide visible growth within weeks
 Integrate easily into classroom or culinary use

Avoid fruiting crops (tomatoes, peppers) during the first cycle unless staff already have
hydroponic experience.



Avoid Overcrowding:

Do not plant every available port during the first grow cycle.

Best practice:
« Plant below maximum capacity
« Space fast-growing herbs intentionally
« Leave room for airflow and root expansion

Overcrowding can lead to:
« Reduced light penetration
« Root congestion
« Slower growth

Increased maintenance issues
Less density often produces stronger plants.

Planting Procedure:

1. Insert healthy seedlings into net pots.

2.Ensure roots extend slightly below the net pot.

3. Confirm water reaches the root zone once system is
running.

4.Label crops clearly.

5.Record planting date.

Begin tracking growth from day one.
First Cycle Expectations:

Schools can expect:
« Visible growth within 7-10 days
« Harvest readiness for leafy greens in 4-6 weeks
« Faster growth than soil-based gardens

Early cycles may produce modest yields. The goal is system stability, not maximum
harvest volume.



Root Management:

As plants mature:
« Monitor root growth weekly
« Trim excessive roots if clogging occurs
« Avoid allowing roots to block water flow

Healthy root systems are critical to long-term system performance.

Key Planting Principles:

 Start simple

/ Plant fewer than maximum capacity
/ Monitor closely during first two weeks
/ Adjust spacing in future cycles

/ Focus on learning before scaling

Strong planting decisions reduce 80% of early system problems.



6.Monitoring &
Maintenance Protocol

Consistent monitoring is the most important factor in Tower Garden success.
Systems that are checked routinely experience fewer plant losses, fewer
mechanical issues, and stronger yields. Monitoring should be scheduled — not
optional.

First Two Weeks (Critical Monitoring Period)

During the first 14 days after planting:
 Test pH 2-3 times per week

/ Confirm water is reaching the top tier
/' Check reservoir water level

/ Observe plant color and growth

The first two weeks establish system stability. Increased attention during this period
prevents early failure.

Weekly Monitoring Routine

After the initial two weeks, establish a consistent weekly schedule:
«/ Test and record pH (target range: 5.5-6.5)

«/ Check water level and refill as needed

/ Inspect pump for proper operation

/ Confirm timer settings

/ Adjust grow light height (if indoors)

 Inspect roots for overcrowding

/ Observe leaves for discoloration or stress

Routine checks take 10—15 minutes and prevent major issues.



Nutrient Management:

When adding nutrients:
1.Add nutrients according to manufacturer instructions.
2. Allow system to circulate for several minutes.
3.Test pH after nutrients are fully mixed.
4. Adjust pH gradually if needed.

Always test pH before adding additional nutrients.

Reservoir Maintenance:

Every 4-6 weeks:
1./ Flush reservoir
2.  Refill with fresh water
3.  Add new nutrient solution
4. / Clean pump intake
5./ Trim excessive roots

Regular cleaning prevents buildup and pump blockage.

Maintenance Logs:

Each tower should have a simple log tracking:
« Date
« pH reading

Water refill

Nutrient adjustments

Observations

Harvest notes

Keep a clipboard near the system or use a shared digital document.
Documentation strengthens consistency and supports future scaling.



Signs Immediate Attention Is Needed:

Address immediately if you observe:
« Yellowing leaves

Browning leaf edges

Wilting at top tiers

Unusual pump noise

Slowed growth

Early intervention prevents plant loss.

Core Maintenance Principle

Consistency prevents failure. Tower Gardens do not require daily labor, but they do
require predictable, scheduled oversight.



7. Troubleshooting
Quick Reference

Most Tower Garden issues can be resolved quickly when identified early. Use this
guide to diagnose and correct common problems. Always check pH first before
adding additional nutrients.

Yellowing Leaves

Possible Causes:
« pH imbalance
« Nutrient deficiency
« Overcrowding
Action Steps:
 Test and adjust pH (5.5-6.5)
/ Confirm correct nutrient measurement
+/ Thin plants if overcrowded

Browning or Crispy Leaf Edges

Possible Causes:
« Excess nutrient concentration
« Salt buildup
« Irregular watering
Action Steps:
«/ Check nutrient levels
 Flush reservoir if needed
+/ Confirm pump cycle timing



Yellowing Leaves

Possible Causes:
« pH imbalance
« Nutrient deficiency
« Overcrowding
Action Steps:
 Test and adjust pH (5.5-6.5)
/ Confirm correct nutrient measurement
«/ Thin plants if overcrowded

Browning or Crispy Leaf Edges

Possible Causes:
« Excess nutrient concentration
« Salt buildup
« Irregular watering

Action Steps:

/ Check nutrient levels

«/ Flush reservoir if needed

/ Confirm pump cycle timing

Top Plants Wilting:

Possible Causes:

« Water not reaching top tier

« Pump blockage

« Low reservoir level
Action Steps:
/ Confirm water flow visually
+/ Check pump intake for debris
/ Refill reservoir



Leggy or Leaning Growth:

Possible Causes:

« Insufficient light

« Uneven light positioning
Action Steps:
+/ Adjust grow light height
/ Center lights
/ Rotate tower if needed

Slow Growth:

Possible Causes:
« Overcrowding
« Incorrect pH
« Low nutrient concentration
Action Steps:
/' Check spacing
 Test pH
/ Review nutrient mixing protocol

Pump Noise or Reduced Flow:

Possible Causes:
« Root intrusion
« Debris in pump
« Mineral buildup
Action Steps:
/ Disconnect and clean pump
/ Trim excessive roots
/ Flush system

Troubleshooting Rule:

If multiple symptoms appear:
1.Test pH
2.Confirm water flow
3. Check nutrient concentration
4.Inspect roots

Address one variable at a time.



8. Harvest &
Documentation Protocol

Harvesting is both an instructional opportunity and a system maintenance
strategy. Regular harvesting promotes continued plant growth and prevents
overcrowding within the tower. Harvesting should be intentional, recorded, and
integrated into classroom activities whenever possible.

When to Harvest:

Most leafy greens and herbs are ready for harvest within 4-6 weeks.
Harvest when:

/ Leaves are full-sized but still tender

/ Plants begin crowding neighboring ports

/ Roots begin expanding heavily

«/ The crop supports planned classroom or culinary use

Frequent, light harvesting often produces better long-term yields than waiting for full
plant maturity.

Harvest Procedure:

1. Use clean scissors or garden shears.

2.Harvest outer leaves first for leafy greens.

3. Avoid removing more than one-third of the plant at one time.
4.Keep root systems intact whenever possible.

5.Return system to operation immediately after harvesting.

Proper harvesting extends plant life and maintains system balance.



Weighing & Recording:

Each harvest should be documented.
Record:
« Date
« Crop type
« Harvest weight
« Intended use (classroom tasting, culinary lab, etc.)
Even small harvests should be recorded. Tracking yield supports program evaluation and
future planning.

Student Involvement:

Assign rotating harvest roles:

« Harvest Leader

« Weight Recorder

« Log Keeper

« Culinary Integration Lead
Student ownership strengthens engagement and reinforces
responsibility for system care.

End-of-Cycle Review:

At the end of each grow cycle:

+/ Review harvest totals

+/ Evaluate plant spacing

/ Assess maintenance consistency

 Identify areas for improvement

/ Confirm readiness before scaling

A completed grow cycle provides the data and experience needed for confident
expansion.

Core Harvest Principle

Harvesting is not the end of the process — it is part of maintaining a healthy system.



9.Documentation &
Program Tracking

Consistent documentation strengthens program sustainability, improves future
grow cycles, and supports informed decision-making before scaling.
Documentation does not need to be complex — it just needs to be consistent.

Harvest Tracking:

Each harvest should be recorded.
Record:
« Date
« Crop type
« Weight (ounces or grams)
- Intended use (class tasting, culinary lab, etc.)
Even small harvests should be logged. Tracking yield over time helps evaluate system
performance and plant selection decisions.

Student Participation Tracking:

Schools may choose to track student engagement to measure program reach.
Optional tracking may include:

« Number of students involved in planting

« Number participating in pH monitoring

« Number assisting with harvest

« Frequency of maintenance checks

Tracking participation supports program growth and helps demonstrate impact to school
leadership.



Maintenance Logs:

Each tower should maintain a simple log that includes:
« Date
« pH reading

Water refill

Nutrient adjustments

Observations (leaf color, growth, stress)

Harvest notes

Logs may be kept on a clipboard near the system or stored digitally.
Routine logging strengthens troubleshooting and prepares schools for successful
expansion.

End-of-Cycle Review:

At the end of each grow cycle, review:

 Harvest totals

/ Plant spacing effectiveness

/ Monitoring consistency

/ Troubleshooting patterns

/ Student engagement

Use this review to improve the next cycle before adding additional towers.



10.Documentation &
Program Tracking

Tower Gardens are most sustainable when integrated into instruction rather than
treated as a standalone project. Integration increases student ownership and
strengthens long-term success.

Classroom Integration Ideas:

Tower Gardens can support:
« Hydroponics and plant biology lessons

Nutrient cycle discussions
« STEM-based monitoring activities

Data tracking exercises
Food systems education

Sustainability discussions

Students learn best when they see daily growth and participate in system care.

Culinary Integration (If Applicable)

In culinary programs, harvested crops can be:
« Incorporated into recipes
« Used in flavor comparison lessons
« Added to garnishes

Featured in tasting exercises

Used to discuss ingredient sourcing and cost

Harvest-to-use within 24 hours maximizes freshness and reinforces farm-to-table
concepts.



Student Leadership Roles:

Assign rotating roles to increase ownership:
« pH Monitor
« Water Level Checker
« Growth Observer
« Harvest Leader
- Log Recorder

Clear roles build accountability and reduce teacher workload.

Integration Best Practices:

+/ Schedule routine check-in days

«/ Connect harvests to planned lessons

/ Encourage student reflection

/ Review program performance at the end of each cycle

Programs that integrate growing into instruction are significantly more sustainable than
programs that rely on one staff member alone.



11.Scaling & Expansion
Protocol

Expansion should occur only after a successful and stable grow cycle. Increasing
the number of towers without established routines can lead to system stress, plant
loss, and staff overwhelm. Scale based on readiness — not funding or enthusiasm.

Readiness Checklist:

Before installing additional towers, confirm:

At least one full grow cycle has been completed

+/ One or more successful harvests have been recorded
/ Staff are confident mixing nutrients and adjusting pH
/ Weekly monitoring routines are consistent

/ Maintenance logs are being maintained

/ Troubleshooting issues have been resolved effectively

If these benchmarks are not met, delay expansion.

Phased Expansion Model:

1. Follow the same phased approach used during initial installation:

2.1f planning 6 towers — Install 3 first

3.If planning 12 towers — Install 6 first

4.Complete 1-2 stable grow cycles before adding more

5.Each new phase should follow the same installation and monitoring protocol

outlined in this guide.



Preparing for Additional Towers:

Before expanding:
1. Confirm adequate electrical capacity (if indoors)
2.Confirm sufficient sunlight and space (if outdoors)
3. Ensure staff time allows for additional weekly checks
4. Assign clear ownership for new units
5.Do not assume routines will automatically scale — plan for them.

Long-Term Sustainability:

Strong Tower Garden programs:

«/ Build student leadership roles

+/ Maintain consistent documentation
/ Integrate harvest into instruction

/ Review system performance each cycle
/ Expand gradually and intentionally

Sustainability depends more on routine than system size.

Final Implementation Principle:

Start small.

Build consistency.
Complete a full grow cycle.
Then scale with confidence.



Conclusion

This guide provides a practical framework for implementing and
sustaining Tower Garden programs in schools. With thoughtful
planning and consistent routines, schools can successfully integrate
vertical growing systems into their learning environments. For
additional support or questions, connect with your Tower Garden
representative or program coordinator.

Supported by Western Sustainable Agriculture Research and Education
(Western SARE)



