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POLL ALERT!
What role do you play in the 
cultivation space?

2

● Equipment provider / Vendor

● Owner

● Grower

● Operations Manager

● Consultant / Advisor



Welcome, Introductions and Context 

Understand How To Commission Integrated Equipment

Commissioning from Design Phase to Post-Planting

Commissioning from a Grower Perspective

Incentives Overview

Q & A

Agenda
3
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INTRODUCTION
SECTION 01



Today’s Experts
5

Rob Eddy Mike Zartarian Caleb HayhoeJosh Gerovac

SYMBIESCENT

Chris Androney



6Access Your California Virtual Classroom 6

Continue Learning Online

Free guidance on efficient cultivation

● Recordings of live workshops

● Tip clips

● Downloadable resources

Create an account at 
resourceinnovation.org/California

All live workshops are available for on-demand viewing!

https://resourceinnovation.org/california
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Register for Upcoming Workshops

7

SCE funded Workshops:

October 26 | Trust But Verify: Commissioning CEA Buildings and Systems

Register and access other free resources on the RII catalog

https://us02web.zoom.us/webinar/register/WN_DtEXaIxfQBSR-XJj3TPi8g
https://catalog.resourceinnovation.org/item/michigan-efficient-yields-lighting-practices-efficient-indoor-agriculture-461466
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CEA Resources

Access the reports for free on the RII catalog

Best Practices Guide Featuring 
contributions from 15 Working Group 
member companies

Benchmarking Report Featuring 
annual resource consumption and 
productivity of twelve producers 
growing a variety of crops in 
greenhouse and indoor facilities across 
the US.

https://catalog.resourceinnovation.org/item/controlled-environment-agriculture-water-circularity-practices-guide-581195


9Start Collecting Data: Benchmarking 9

What data should you collect?

● Energy consumption (all fuel types)

● Water consumption

● Water quality

● Production

● Use controls & automation systems to improve data 
collection (improve understanding of subsystems)



10

POLL ALERT!
What role do you play in the 
cultivation space?

10

Discuss Results
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Understand How to Commission 
Integrated Equipment

SECTION 02
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POLL ALERT!
How many zones do you typically 
look to control?

12

● 1-3

● 4-6

● 7-10

● 10+

● N/A
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What do we need to successfully commission a greenhouse?

● Integration is key!

● Be prepared!

● Does it work in manual?

● What do we need to have ready for commissioning?

● Who are the key people involved?

● Post commissioning – what do we do now ?
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Example – Energy Curtains Opening in the Morning

Properly commissioned equipment ensures integration works seamlessly
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Be Prepared for Commissioning 
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Does the equipment work in Manual?
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What else do we need for commissioning?
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What else do we need for commissioning?



2020

What if the installation isn’t ready?

● If providers / suppliers are scheduled too early, controls can’t be commissioned properly.

● Follow up visits may be needed which lead to delays an unexpected costs.

● The proper personnel cannot be trained properly or on time.

● Unexpected crop issues can be a result.

● Plan for the unexpected! 
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What if the installation isn’t ready?

● Verification continues post commissioning

● Once plants move into a space, conditions 
change. Fine tuning post commissioning is a 
must.

● A maintenance SOP should be developed – 
do sensors need to be checked? Calibrated?

● Is equipment running properly?

● Are there any other resources available from 
vendors to continue learning about the 
systems? 



22

POLL ALERT!
How many zones do you typically 
look to control?

22

Discuss Results
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Commissioning from Design 
Phase to Post-Planting

SECTION 03



POLL ALERT!
What controls systems do you use?

24

● Water treatment plant

● Fertigation injection and distribution

● Environmental controls

● Lighting controls

● CO
2

 monitoring and controls
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Horticultural Commissioning - Indoor Facilities
25

Hort Commissioning focuses 
on making sure all of the 
building systems work 
properly together to support 
the main function of the 
facility - growing plants. 
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Commissioning Begins During Design…
26

● Mantra: ‘Bad News Early is 
Good News’  

Key Considerations:
● Will this system do what the 

owner / grower want it to do?
● How will this system be used?
● How will it be tested before 

and after plant load-in?
● How will it be maintained?
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…and Continues During Construction
27

● Details can be inspected as 
they are completed - like room 
sealing

● If changes are needed they 
can be done ‘off the critical 
path’ as construction 
continues

● Changes happen during 
construction - imperative to 
make sure these changes 
don’t collide with other 
systems!
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Data Driven Facility Tuning
28
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Details: Sensor Placements
29

Sensor placed near 
thermostat (on 

wall) 

Sensors at plant 
level
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Looking for HVAC Anomalies at Startup
30

Condenser dampers were left 
off the unit from factory, 
allowing grow room to dip to 
48 degrees at night
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Details: Are you sure there are no light leaks?
31
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Details: Controls Tuning
32

Additional targeted 
airflow + equipment 

re-staging 
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Establish Facility Performance Baselines  
33
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POLL ALERT!
What controls systems do you use?

34

Discuss Results



35

Commissioning from a 
Grower Perspective

SECTION 04



POLL ALERT!
Please select the types of webinars you 
are interested in.  

36

● 30 minute webinars

● 60 minute webinars 

● Informal round table on a specific 
topic 

● Multiple topics in one session 

● Podcast, no visuals! 

● Topic specific webinars 
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● HVAC

● Lighting

● Irrigation/Fertigation

Avoid Catastrophic Failures!
37
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Commissioning HVAC
38
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Commissioning Lighting
39
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Commissioning Fertigation
40
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Dry Rooms
41
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Incentives Overview
SECTION 06



Measure Measure Sizes Incentive

Glycol Pump VFD 3hp – 25hp $1,500 - $5,000 / unit

High-Low Bay LED Horticultural Lighting 4500 lumens – 65,900 lumens
130 LPW – 150+ LPW $30 - $55 / unit

Efficient Ag Ventilation Fans 24 – 48 inch
VSD

$200 / unit
$195 / hp for VSD

Dust Collection Fan VSD VFD on 10hp – 150hp motor $2,000 - $15,000 / unit

VFD on Ag Well and Booster Pumps <75 hp – 600hp $75 - $200 / hp

Enhanced VFD on Ag 
Well and Booster Pumps <75 hp – 600hp $150 / hp

Measure and Incentive Details Deemed



Measure Measure Examples Incentive per kWh Incentive per kW

Lighting
• Lighting controls
• Horticulture lighting
• Exterior LED lighting
• Interior high/low bay LED lighting $0.15 $150

HVAC

• Horticulture HVAC system improvement
• HVAC controls and VFDs
• HVAC retro-commissioning
• Chiller (HVAC) compressor – VFD
• Ventilation fan – VFD
• Efficient dehumidification system

Refrigeration

• Refrigeration system insulation
• Refrigeration system controls and VFDs
• Condenser fan – VFD
• Chiller (process) compressor – VFD
• Evaporator coil fan – VFD
• Efficient refrigeration condensing unit
• Oversized air-cooled condenser
• Efficient refrigeration compressors 

Measure and Incentive Details Custom + NMEC*



Measure Measure Examples Incentive per kWh Incentive per kW

Irrigation • Sprinkler/flood to drip irrigation
• Distribution uniformity improvement
• Irrigation scheduling

$0.15 $150

Compressed air • Compressed air controls
• Compressed air system optimization

Pumping

• Pump controls and VFDs
• Pumping system retro-commissioning
• Agricultural pumping system upgrades
• VFD on Ag well pump serving non-pressurized system (add-on equipment)
• VFD on Ag pump serving non-pressurized system
• Milk transfer pump – VFD
• Vacuum pumps – VFD
• Milking vacuum pumps - VFD

Wastewater

• Wastewater system controls and VFDs
• High efficiency blowers
• High efficiency pumps
• High efficiency aerators
• Wastewater treatment management system
• Wastewater chemically enhanced primary treatment/sedimentation

Measure and Incentive Details Custom + NMEC*



Data Source: California Energy Data and Reporting System Cost-Effectiveness Tool

Measure Requirements Standard Deemed 
Rebate

Increased Rebate for 
DAC Customers DI  Cost to Customer (for HTR 

and DAC customers only)

Steam Traps • >= 12 hours of average daily use
• Any pipe size

$150 each $300 each Not eligible

Storage Water 
Heaters

• 40 Gallon
• >= 0.64 UEF
• Input rating <= 75 kBtu/hr

$20 per rated MBtuh $27 per rated MBtuh No Cost

Storage Water 
Heaters

• 40 Gallon
• >= 0.68 UEF
• Input rating <= 75 kBtu/hr

$22 per rated MBtuh $29 per rated MBtuh
No Cost

Process Boiler 
• >=90% CE Hot Water
• Must replace standard efficiency process boiler
• Input rating <=20,000 kBtu/hr

$6 per rated MBtuh $10 per rated MBtuh Not eligible

Process Boiler 
• >=85% CE Hot Water
• Must replace standard efficiency process boiler
• Input rating <=20,000 kBtu/hr

$2 per rated MBtuh $2.95 per rated MBtuh Not eligible

Process Boiler 
• >= 83% CE Steam
• Must replace standard efficiency process boiler
• Input rating <=20,000 kBtu/hr

$3 per rated MBtuh $4.35 per rated MBtuh Not eligible

Deemed & DI Water Heating Requirements & Incentives
Customers who located within a Disadvantaged Community (DAC) as defined by CalEnviroscreen 4.0 will receive a higher incentive than customers who 
are not. Customers who are classified as Hard-to-Reach (HTR) will be offered measures at no-cost. 



Data Source: California Energy Data and Reporting System Cost-Effectiveness Tool

Measure Requirements Standard Deemed 
Rebate

Increased Rebate 
for DAC 
Customers

DI  Cost to 
Customer (for 
HTR and DAC 
customers  only)

Tank Insulation • 1” temperature application 120-170 degrees F 
solution

$2.50/ square foot $4.00/ square foot No Cost

Tank Insulation • 2” temperature application 170-200 degrees F 
solution

$3.25/ square foot $6.00/ square foot
No Cost

Fitting Insulation (no 
steam for DI)

• 1” minimum insulation thickness
• <= 1 inch pipe
• <=15 and >15 PSIG Steam or Hot Water
•  ½” minimum pipe diameter

$10.00-$15.00/fitting $15.00-$22.50/fitting
No Cost (Hot Water 
only)

Fitting Insulation (no 
steam for DI)

• 1” minimum insulation thickness
• > 1 inch pipe
• <=15 and >15 PSIG Steam or Hot Water

$14.00-$40.00/fitting
$22.00-$60.00/fitting No Cost (Hot Water 

only)

Pipe Insulation (no 
steam for DI)

• One inch minimum insulation thickness
• <= 1” inch pipe, <=15 and >15 PSIG Steam, Hot 

Water, Indoor, and Outdoor - ½” minimum pipe 
diameter

• 1 inch - > 4 inch, <=15 and > 15 PSIG Steam, Hot 
Water, Indoor, and Outdoor

$2.50/ foot $4.00/ foot
No Cost (Hot Water 
only)

Deemed & DI Insulation Requirements & Incentives
Customers who located within a Disadvantaged Community (DAC) as defined by CalEnviroscreen 4.0 will receive a higher incentive than customers who 
are not. Customers who are classified as Hard-to-Reach (HTR) will be offered measures at no-cost. 



Measure Requirements Standard Deemed 
Rebate

Increased Rebate for 
DAC Customers

DI  Cost to Customer 
(for HTR and DAC 
customers  only)

Greenhouse 
Heat Curtain – 
Existing or New 
Construction

• Natural gas savings rating >=40%
• Single layer interior curtain
• The heat curtain must have a warranty/product life of five 

years
• The installation must allow the curtain to be automatically 

or manually moved into place.

$0.35/ square foot floor 
area

$0.50/ square foot floor 
area

No Cost

Greenhouse 
Infrared Film - 
Existing

• Must be infrared, anti-condensate, polyethylene plastic
• Minimum thickness of six thousandths of an inch
• Cannot be installed on greenhouse walls

$0.05/ square foot film 
area

$0.10 / square foot film 
area No Cost

Greenhouse 
Infrared Film – 
New 
Construction

• Must be infrared, anti-condensate, polyethylene plastic
• Minimum thickness of six thousandths of an inch
• Cannot be installed on greenhouse walls

$0.02/ square foot film 
area

$0.02/ square foot film 
area No Cost

Deemed & DI Greenhouse Requirements & Incentives

Data Source: California Energy Data and Reporting System Cost-Effectiveness Tool

Customers who located within a Disadvantaged Community (DAC) as defined by CalEnviroscreen 4.0 will receive a higher incentive than customers who 
are not. Customers who are classified as Hard-to-Reach (HTR) will be offered measures at no-cost. 



Custom Measure Incentives

Measures Standard Incentive ($/Therm 
Savings)

DAC Incentive 
($/Therm Savings)

Boiler System Upgrades $2.50 $3.00
Condensing Unit Heater $2.50 $3.00
Direct Contact Water Heater $2.50 $3.00
Greenhouse Environmental Controls $2.50 $3.00
Greenhouse IR Space Heating $2.50 $3.00
Greenhouse Under-Bench Heating $2.50 $3.00
Heat Recovery, Dehumidification Air Reheat $2.50 $3.00
Process Heat Recovery $2.50 $3.00
Process Pump VFD $2.50 $3.00
Combined Heat and Power $2.50 $3.00
Infrared Heating for Post-Harvest $2.50 $3.00
Greenhouse Envelope Upgrades $2.50 $3.00
Ozone Cleaning and Laundry $2.50 $3.00
Greenhouse Retro commissioning $1.25 $1.25



Measure and Incentive Eligibility 

• Customers must meet general program eligibility requirements to apply for AgEE Program incentives

• All equipment must be new electric powered equipment

• Qualifying equipment must be purchased and installed between July 5, 2022, and December 31, 2025. The purchase date of 
the equipment must be within the calendar year that the application is submitted unless indicated otherwise.

• All required efficiencies must exceed Title 20 and 24 standards. 

Basic Requirements for All Measures



Program Delivery 
and Customer 
Services

51

Training and education on broader participation benefits

• Energy savings

• Non-energy benefits (e.g., increased yield, worker safety, animal comfort, etc.)

• Building energy assessments

• Energy benchmarking

• Technical support in selecting the most beneficial measures

• Ongoing guidance regarding measure installation and usage

• Financing assistance through incentives and promotion of on-bill financing

• Provide customers with education on accessing grants such as those from 
the USDA

• Dedicated outreach for DAC and HTR customers



Get in touch with us:

Caleb Hayhoe
AgEE  Program Manager
caleb.hayhoe@icf.com

Ben Cooper
AgEE Program Manager
benc@ensave.com
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● Integrate equipment for most effective installation

● Commission to validate that integration of equipment has been done properly

● Once plants are in place, commissioning will need to be fine-tuned

● Commissioning needs to start in design phase

● Mantra: “Bad news early is good news.”

● Changes during construction phase are more likely to be troublesome

Actionable Takeaways 
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Panel Q & A



Today’s Experts
55

Rob Eddy Mike Zartarian Caleb HayhoeJosh Gerovac

SYMBIESCENT

rob@resourceinnovation.org         chris.androney@priva.com      z@zartarianengineering.com        josh@symbiescent.com           caleb.hayhoe@icf.com 

Chris Androney

mailto:rob@resourceinnovation.org
mailto:chris.androney@priva.com
mailto:z@zartarianengineering.com
mailto:josh@symbiescent.com
mailto:caleb.hayhoe@icf.com


Visit us at

www.ResourceInnovation.org

P.O. Box 5981

Portland, Oregon 97228

rob@resourceinnovation.org

bryce@resourceinnovation.org

CONTACT US


