CEA Pilot Project Report
Kanaka Bar Indian Band
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Introduction
Since 2016, the nTl'eqt'laqtnmx (crossing place people) have been actively investing in
food self-sufficiency initiatives including a community garden, two food forests, a pasture and an
orchard. These projects have had the purpose of testing what plants, animals and natural
systems can thrive in our changing environment. The living systems, experience, knowledge
and infrastructure we have accumulated over the last 6 years will help provide foods and
medicines for years to come. The aim of the Controlled Environment Agriculture (CEA) pilot
project was to insulate crops from outdoor climate extremes by using automated light and
climate systems to maintain optimal growing conditions throughout crop development. By
implementing the CEA we are aiming to grow year round crops, avoid crop damage caused by
extreme weather, adapt to our changing climate, provide year round employment and produce
our own plant starts for community gardens. The purpose of this report is to document our
journey initiating our CEA pilot project so that others can learn from our experience and improve
on our piloted systems.

CEA Set-Up
Structural Components and Systems
For this project we acquired a 20ft used shipping container. As the land at Kanaka Bar is very
sloped, we had to prepare a level site for the container before it could be placed. The site also
needed electrical and water servicing. In the design process, we estimated the electrical load of
the lights, heat pump and climate controls so that the electricians knew our requirements. We
modified the container by removing one of the container doors and framing in an exterior door
for easier access and retained the remaining wider shipping container door for easier loading
and unloading.
Com Com Services was hired to design and build the Controlled Environment Agriculture space.
The roof and side walls were covered with 2 inch closed cell spray foam (R12) by Knights
Insulation. The walls and roof were then covered with plywood, and white waterproof epoxy
paint to protect against moisture penetration and mold. Electrical wiring was installed by
Riverside Energy Systems according to our design drawings (below).
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Once this work was completed, Com Com Services installed shelving, lighting, telemetry,
computer control, heat pump, and irrigation systems. The CEA Container had a 18,000 BTU
heat pump installed that provides heating and cooling and is controllable remotely. The CEA has
6 rows of shelves with approximately 300sq ft of horizontal growing space. The lights installed
were manufactured by Lytton Lighting Co, a partner of Com Com Services which is locally
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based and builds high efficiency waterproof grow lights in Lytton, BC. Systems control and
telemetry was custom designed and built by Com Com using a Flexscada Q5 as the main
irrigation and lighting controller. Flexscada is a subsidiary of Com Com Services and builds their
PLC (programmable logic controllers) locally in Lytton as well. The CEA is remotely controllable
and the internet is provided by local internet provider, Lyttonnet.

The full set up took just over 6 months and was completed March 2022. Delays included the
time to build the terrace the container sits on, extreme weather preventing community access,
and contractor availability. The full set up costs are listed below.

Controlled Environment Agriculture Pilot Project Set-Up Costs
Item/Service

Service provider

Systems Design

Com Com Services

$2,000

C-can Container

Big steel box

$2,895

Container delivery

Big steel box

$425

Container site fill

Kanaka Bar

$3,816

Container site levelling

Kanaka Bar

$1,866

Electrical site servicing

Riverside Electrical

Spray foam insulation

Knights Insulation
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Heat Pump - 18000 BTU

$1,995

Heat Pump Installation

Com Com Services

$1,000

Shelving

Com Com Services

$1,400

Grow containers

Com Com Services

$3,240

Cement Slab (for heat pump) and Delivery

Com Com Services

$200

SolarX100 LED grow lights

Com Com Services

$6,300

Installation of Grow Lighting and Climate Control

Com Com Services

$1,200

48V 1000W Power supplies for grow lights

Com Com Services

$1,500

Installation of Shelving and Irrigation

Com Com Services

$800

Training on Software

Com Com Services

$400

PLC Programming and Software Setup

Com Com Services

$2,000

Climate Control and Sensors: PLC, Solid State
Relays, Environmental Sensors, Wiring, Vent and
Vent Fan, mounting hardware, Camera.

Com Com Services

$2,650

Sensor Wiring and Calibration

Com Com Services

$800

Irrigation - 1/4 Spaghetti Line, 1/2 Header Line,
Electronic Valves, fittings, adapters, valves,
emitters.

Com Com Services

$1,025

Fans for ventilation

$85

Main Water Supply Line, Drain and Drain Line,
PRV, Valves, Additional Irrigation Fittings, Filters,
Additional Mounting Hardware, Castor installation,
Circuit Breakers

Com Com Services

Paint + supplies
Painting labour

$2,400
$676

Kanaka Bar

Total CEA Costs

$400

$54,975

Operating Inputs
Cropping Cycles
Cycles range based on plant type and the desired finished product. Some crops can be
completed within the CEA while others benefit from transferring to field growing. This year we
used our CEA extensively for plant starts that were then transferred to an outdoor growing
environment to mature. We have found that there is a balance between cycle start-up inputs
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(labour,media, seeds etc), maintenance inputs (labour, water, pest control) and final products
(valued by weight). Baby lettuce may take less maintenance than a full head, but the full head
may actually cost less to produce by weight due to the cost of inputs. Microgreens may take
much less time to produce (10 days) but the cost of cycle changeover is worth considering.

Table 1. Crop Cycles (approximate)
Crop

Cycle duration (days)

Microgreens

10

Baby lettuce

30

Full lettuce

60

Tomatoes

60

\
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Cycle Inputs
These are the material inputs required for the whole CEA unit to undergo a crop cycle
start.
Table 2: Capital costs of a single crop cycle
Inputs

Cost/unit

Units/cycle

Cycle cost

Seeds

varies

varies

unknown

Media

$36.00

48

$1,728

Fertilizer

$10.00

144

$1,440

Soap
(pesticide)

$50.00

0.05

$3

Utilities
The CEA manufacturer has estimated between 4-6 kw/h electricity consumption. These factors
can vary depending on outside conditions. The water usage will also vary depending on crop
type and life-cycle stage. We have yet to run the CEA in the Winter and expect substantially
higher heating costs then.

Table 3: Constant utility cost based on 5 kWh, 24 hrs/day at BC Hydro Rates

Utility
Water
Electricity

Cost/unit

Units

Daily
requirement

Daily cost

u/k

Litres

80

-

$0.10

kw/H

125

$11.88

Staffing
The CEA system is designed to require limited staff time. Starting with clean growing media, a
controlled environment with automated maintenance should reduce staffing input to crop
monitoring (for pests and health) to crop cycle start-up and harvest.
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Table 4: Staff hours required for cycle and maintenance
which includes monitoring and spraying
Task

Hours

Frequency

Water

1

daily

Seeding

1

1x cycle

Media potting

2

1x cycle

0.25

1/day if pest present

Pest control*

Challenges
Pests
White fly: These are a common greenhouse pest and have been reasonably controlled with
soap sprays and crop rotation.
Aphids: These have been a significant pest in the CEA. They are difficult to control completely
with soap sprays. They reproduce quite quickly, can vector viral disease and feed on nitrogen
the plant needs.
No disease has been found yet. This could be due to high turnover of production rotation. Crops
with longer production cycles are more susceptible to disease.

Adaptations: Spraying soap, forced early harvest.
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Water Systems
The current designed automated watering system has not been functional, requiring us to hand
water each day. The misters haven’t been providing proper coverage for crops and have been
applying water outside of a usable area. Therefore the automated watering system will need to
be re-designed. Mister systems work well for germination stages, but won’t penetrate once
plants fill in. Drip spikes may be required for larger plants and deeper root zones. Updating the
irrigation system will have to facilitate misting systems for the germination period of crops, and
drip systems for established plants. Resolving the water issue will alleviate significant labour
hours required for the CEA operation.

Adaptation: Manual watering for 1 hour a day.

Frequency of Attention
Every crop cycle requires at least 4 to 6 hours to replace growing media with new clean media
and seed new crops. This is largely due to the requirement to batch mix media and fertilizer.
Lack of covered space and mechanized mixing equipment are the limiting factors.
Adaptation: Investment of mixing equipment and a covered preparation area are required.

Table 5: Weekly attention to the CEA exceeds the calculated amount
shown above. This is due to cycle dependent tasks occurring
sporadically throughout multiple crops.

Weekly
Hours
Task
Water
Pest control*

Cyclic

8.75

5

Hours

Frequency
1 daily
0.25 daily

Transferring plants

2 1x cycle

Seeding

1 1x cycle

Media potting

2 1x cycle
*Includes monitoring and spraying
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Power Source Issues
Water was tripping the power source. This required manual resetting of the power control panel
and some automation bugs in the lighting system.

Adaptation: Resolved by Com Com Services by covering the power control unit with a
protective box. There have been no incidents since this modification.

Environment Control
Humidity has been difficult to control when CEA is fully engaged in production. The
Ventilation system worked adequately when the unit was empty; however increased
biomass of the crops has proved to be a challenge. A suggestion has been made to
increase the intake vent space.
Adaptation: Add additional intake vents .

Lessons Learned
The CEA has potential to require much less staffing attention with some modifications to our
automated watering systems and ventilation. Crop type, cycle frequency and seasonal factors
(heat, humidity, pests) will dictate the inputs required to produce food. The CEA provided a very
effective way to start plants this year, but plant care (watering and pest management) did
require more time than originally planned. We will continue to adjust and monitor the systems
performance through different seasons, as so far it has only been used in the Spring and early
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Summer. We intend to experiment with different crops and automation settings over the coming
year to maximize benefits and minimize inputs such as energy consumption and human time.

Next Steps
Identify areas of experimentation.
Modify photo (lighted) periods. This could reduce power consumption.
Seasonal extension testing through Fall and Winter. The CEA has already demonstrated
the useful capacity for extending field production by starting seeds earlier than traditional
greenhouse facilities are capable.
Fertilizer identification (what would work for potted soil). Identify local and
non-conventional fertilizer applications to amend the soil being used in CEA. The CEA
soil must be turned over every cycle. This provides an opportunity to amend the soil
between cycles.
Plan how the CEA can best support food production within Kanaka’s Food Security
program. This would be a long-term experiment to analyze production outputs based on
crop types and regional weather seasonality.
Area of attention

Status

Power source needs to be protected from the ground/watering

Resolved

Power battery backup and/or local energy generation may be
required for automated system to be maintained

To be
decided

More vents needed

Unresolved

Pest management strategies

To be
decided

Watering - upside down - types

Unresolved

Opportunity for higher density growth based on media containers.
Current containers are quite deep for growing media. This means
they require more growing media and limit the vertical growing

To be
decided
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space. Shallower containers could provide the opportunity for more
vertical crop production.
Improve waterproofing and washability of container interior.

To be
decided

Purchase iPad for onsite control

Resolved

Floor surface could be washable and drainable

To be
decided
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