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Disclaimer

The information in this document is believed to accurately describe the technologies addressed 
herein and are meant to clarify and illustrate typical situations, which must be appropriately 
adapted to individual circumstances. These materials were prepared to be used in conjunction 
with a free educational program and are not intended to provide legal advice or establish legal 
standards of reasonable behavior. Neither Pacific Gas & Electric (PG&E) nor any of its employees 
and agents: (1) makes any written or oral warranty, expressed or implied, including but not limited 
to the merchantability or fitness for a particular purpose; (2) assumes any legal liability or 
responsibility for the accuracy or completeness of any information, apparatus, product, process, 
method, or policy contained herein; or (3) represents that its use would not infringe any privately 
owned rights, including but not limited to patents, trademarks or copyrights. Furthermore, the 
information, statements, representations, graphs and data presented in this report are provided by 
PG&E as a service to our customers. PG&E does not endorse products or manufacturers. 
Mention of any particular product or manufacturer in this course material should not be construed 
as an implied endorsement.
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Photograph, Videotape, Multimedia, 
and/or Sound Recording 
Authorization and Release

By attending this event you voluntarily and without compensation consent that Pacific Gas 
and Electric Company (PG&E), shall have the right to use and assign, photographic pictures, 
videotapes, recorded testimonials and other media materials or sound recordings, any and all 
of my name or likeness taken and acquired from our Energy Centers to use to promote or 
publicize PG&E’s business. Acceptable uses of such Information include but are not limited to: 
(1) advertising through video/audio commercial broadcasts, written advertisements or other 
promotional materials about PG&E, whether published by PG&E or another enterprise; (2) 
news stories or press releases supplied by PG&E to news gathering or disseminating 
organizations, such as wire services, newspapers, or magazines; and (3) publication in 
internal or external, PG&E publications. 
By participating you agree to release and waive all claims against PG&E from any liability 
arising from using my Information. You also grant PG&E a perpetual, royalty-free, 
transferrable license to use my Information to promote its business and expressly disclaim all 
rights to any value and benefit PG&E may resulting from such use. 
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Safety

Visit: www.pge.com/emergencypreparedness

Stretch, 
Get Up & Move

Review Emergency 
Plan & Pack Go-Bag

Earthquake: 
Drop
Cover
Hold

Evacuation 
Plan

http://www.pge.com/emergencypreparedness
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• Click on the survey link in the chat box
• Written comments are very helpful
• Other topics? Other classes you want?
• Survey also sent in follow up email after the class

Class Survey (feedback)
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INTRODUCTION
SECTION 01
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POLL ALERT!
What role do you play in the 
cultivation space?

7

● Grower

● Owner / Operator

● Consultant

● Other



Introduction & Purpose

Energy Management 101

Planning & Management

On Site Energy Solutions

Utility & State Programs

Tips & tools slide

Q&A

Agenda
8



Today’s Experts
9

Carmen Azzaretti Sultan Sabha
Project Manager Power Solutions (AMPS)

Sam Schmidt
Commissioning Project Manager



Today’s Utility Representatives
10

Mary McDonald
Workforce Education & Training

Scott Bond
Account Manager



11Access Your California Virtual Classroom 11

Continue Learning Online

Free guidance on efficient cultivation

All live workshops are available for on-demand viewing!

● Recordings of live workshops

● Tip clips

● Downloadable resources

● PG&E and state program tools

Create an account at resourceinnovation.org/California

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

12

PG&E funded Workshops:

May 2 | Case Studies in Efficiency

Register and access other free resources on the RII 
catalog

PG&E hosted Workshop:

May 9 | Code Breaker: Controlled Environment Horticulture 

(CEH) 2022 Energy Code

https://catalog.resourceinnovation.org/item/california-efficient-yields-pge-workshop-5-putting-case-studies-efficiency-490427
https://catalog.resourceinnovation.org/item/michigan-efficient-yields-lighting-practices-efficient-indoor-agriculture-461466
https://catalog.resourceinnovation.org/item/michigan-efficient-yields-lighting-practices-efficient-indoor-agriculture-461466
https://pge.docebosaas.com/learn/course/external/view/classroom/2005/code-breaker-controlled-environment-horticulture-ceh-2022-energy-code
https://pge.docebosaas.com/learn/course/external/view/classroom/2005/code-breaker-controlled-environment-horticulture-ceh-2022-energy-code
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POLL ALERT!
What role do you play in the 
cultivation space?

13

Discuss Results
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ENERGY MANAGEMENT 
101

SECTION 02
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POLL ALERT!
How comfortable are you reading and 
understanding your energy bills?

15

● Very comfortable

● I think I understand them

● Often confused

● I don’t look at it
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California Cannabis Space
16

Image credit: CDFA 2020. License info: Cannabis.CA.gov

License Types

● Specialty cottage

● Specialty

● Small

● Medium

● Large

● Nursery

● Processor

Market Size

$4 billion legal market

$8 billion illicit market 

Lighting Types

● Tier 1 – Up to 6 watts per sq. ft.

● Tier 2 – 6 to 25 watts per sq. ft.

Environment

● Indoor 

● Greenhouse / mixed light

● Outdoor

https://www.cdfa.ca.gov/calcannabis/documents/CalCannabis_By-the-Numbers_2020.pdf
https://cannabis.ca.gov/applicants/license-types/
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Energy in Cannabis
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Connected Load :The energy consumed when all connected systems, circuits, components, devices or 
equipment are operating and drawing power at the same time.

Operating Demand Load : Presents a more realistic total of energy consumed (drawn). It gauges how much 
energy is used in the optimal operation of your service based on what electrical items are likely to operate 
simultaneously day-to-day e.g. furnaces and air conditioning units are unlikely to run at the same time so 
you would not add these two items together when calculating an operating demand load.

Peak load : The highest amount of energy that a consumer draws from the grid in a set period of time.

Demand Factor : The ratio of the maximum demand of a system, or part of a system, to the total connected 
load of a system or the part of the system under consideration. 

Loading Order: Decreasing electricity demand by increasing energy efficiency and demand
response then meeting remaining needs with renewable resources. Helps balance supply and demand on 
the grid.

Definitions
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● Demand Charges

○ Generally cover fixed costs for generation, transmission and distribution of having a 
given level of power available

○ The largest amount of power in kiloWatts or kW used during the billing period

● Energy Charges

○ Generally cover the variable  costs of power consumed
○ The amount of power used over time in kiloWatt-hour or kWh

● Time of Use

○ Demand and Energy Charges vary by time of day to try to curb use during peak hours
○ TOU periods recently changed to reflect current system conditions, primarily 

impacted by a significant increase in solar

Understand Your Electric Charges
19
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POLL ALERT!
How comfortable are you reading and 
understanding your energy bills?

20

Discuss Results
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PLANNING & 
MANAGEMENT

SECTION 03
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POLL ALERT!
What controls systems do you use?

22

● Water treatment plant

● Fertigation injection and distribution

● Environmental controls

● Lighting controls

● CO2 monitoring and controls
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Determine Your Goals

● Understand your building type and room types

○ Warehouse

○ Manufacturing

■ Processing

■ Cultivation

○ Greenhouse

○ Indoor farm

● Existing

○ Utility bill available?

○ Similar facility in another location

● New Build

○ Energy analysis (Energy App)

○ Similar facility in another location with utility bills

ConservationConservation
Energy Efficient 

Equipment
Load Shifting Renewables
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What is an 8760 model?

● Hourly load profile 365 days x 24hrs = 8760
● Formalizes and digitizes the power needs of your 

facility
● Used to communicate your facility needs to multiple 

parties
● Visualizations of this data allows you to see where and 

when you require different power levels

Power Needs and 8760 Load Profile
24

Photo Credit:

ConservationConservation
Energy Efficient 

Equipment
Load Shifting Renewables
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Load Profile and Energy Modeling
● Predicts consumption
● Represents the hourly behavior of using energy

● Provides us with max peak load and min peak (base load)

Purpose of Modeling
● To predict energy OpEx
● Helps in energy procurement options with the utility
● Used for sizing power generation systems/alternative energy 

generation

Power Needs and 8760 Load Profile
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8760 Load Profile: PG&E Rate Examples
26
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8760 Load Profile: PG&E Time of Use Hours
27
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● Programs available nationwide to assist

● No cost reduction in energy consumption

● Modify standard operating procedures (SOPs)

● Changing company culture

● Education & incentives from the ground up

● Building Automation System

● Energy Management System

Strategic Energy Management
28

ConservationConservation
Energy Efficient 

Equipment
Load Shifting Renewables
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● Understanding energy usage enables energy management

○ Energy Consumption by End Use

■ Lighting - 38%

■ AC, Fans, Dehum - 51%

○ Energy Consumption Metrics

■ Yield/kWh

■ Yield/SF

■ kWh/SF

○ Benchmark 

■ Powerscore

Energy Management Metrics
29

Evergreen Economics 2016, SDG&E Cannabis Agriculture Energy Demand Study
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Energy Efficiency Investments
30

● LED Horticultural Lighting

● Lighting Controls

● High efficiency packaged HVAC units with hot-gas bypass reheat

● Variable frequency drives for fan motors

● Efficient stand-alone dehumidifiers

● Integrated HVAC with on-site heat recovery

○ Heat Recovery Chillers

○ Air-to-air Heat Exchangers

● Energy curtains 

ConservationConservation
Energy Efficient 

Equipment
Load Shifting Renewables
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Cost Savings Investments
31

● Integrated controls systems

● Staggering room start up

● Peak Load Shaving 

● Integrated HVAC systems utilizing 

thermal storage

○ Generating chilled water during off 

peak hours and storing it for use 

during on peak hours.

ConservationConservation
Energy Efficient 

Equipment
Load Shifting Renewables
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● Efficient sequence of operations for mechanical systems 

○ Chilled water supply temperature reset (Trim and Respond)

○ Differential pressure setpoint reset (Trim and Respond)

○ Sunrise and sunset lighting controls

○ Demand control ventilation for storage, warehousing

○ Ancillary RTUs to operate on a schedule. Night airflow 

setbacks where schedules are not possible

● Fault detection and diagnostics 

● Monitoring-based commissioning 

● Demand response and reduction controls sequences

Reference ASHRAE Guideline 36: High-Performance Sequences of Operation for HVAC Systems

Building Automation Systems and Controls
32
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POLL ALERT!
What controls systems do you use?

33

Discuss Results
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ON SITE ENERGY 
SOLUTIONS

SECTION 04
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POLL ALERT!
What is the most efficient on site 
energy production method? 

35

● Solar & battery

● Combined heat & power

● Wind



36Possible On-Site Generation Solutions 36

● Renewable energy (solar, wind)

● Battery storage

● Cogeneration (Combined Heat & Power)

● Microgrids

ConservationConservation
Energy Efficient 

Equipment
Load Shifting Renewables



37Power Options / Solutions 37

Solar
● Grid tied

○ Front of meter
○ Behind the meter

● Off grid
● Hybrid with an Energy 

Storage System (ESS)
○ AC coupled
○ DC coupled

Combined Heat and Power (CHP)
● Connection/Operation methods

○ Islanded/off grid
○ Grid tied

● Natural gas engine
● Electric generator: Converts mechanical energy 

to electricity
● Thermal energy recovery from exhaust flue gas 

heat and water jacket of engine
● CO2 recovery from flue gas – filter or 

liquefaction
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Preparedness
38

● Power outages

○ Generator

○ CHP as a backup

○ Battery Storage

● System failures

● Essential system down time 

○ Redundancy

● Microgrid



39Investment Financial Analysis 39
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POLL ALERT!
What is the most efficient on site 
energy production method?

40

● Solar & battery ~22%

● Combined heat & power ~75%

● Wind ~40%



41

UTILITY & STATE 
PROGRAMS

SECTION 04
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POLL ALERT!
Have you used Your Account at 
pge.com?

42

● Yes

● No

● Accounts Payable does, but I don’t 
need to

https://www.pge.com/


43PG&E Demand Response Programs 43

● Demand Response programs provide incentives to customers for 
reducing electric usage during grid, heat, and other emergency events.

● Benefits include:
○ Maintaining electric grid reliability
○ Preventing power interruptions during grid emergencies
○ Lowering environmental impact
○ Providing financial incentives to customers for participation

● PG&E Core and Third Party programs provide an array of parameters, 
incentives, and risks/penalties.  

Ag Customer Service Center: 877-311-3276
www.pge.com/demandresponse 

http://www.pge.com/demandresponse


44Customer DR Success Story: Bonipak Produce 44

Anthony Topas, Refrigeration Technician for Bonipak Produce, a refrigerated 

warehouse in Santa Maria

● PG&E / Voltus outreach

● Initial response

● Investigation of equipment, processes, culture

● Goals

● Results

● Improvement moving forward
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POLL ALERT!
Have you used Your Account at 
pge.com?

51

Discuss Results

https://www.pge.com/
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POLL ALERT!
Have you engaged with a PG&E 
account manager?

52

● No, I don’t need their help

● No, I didn’t know they were available 
to help

● Yes, we are working together



53

Wide selection of energy and building measurement tools to customers and professionals 
working on energy efficiency, demand reduction and demand response projects in California.

● FREE tool lending programs 

● Assistance in tool selection and troubleshooting

● PG&E: pge.com/tools

● SCE: sce.myturn.com/library

Light Meters
 (PAR, irradiance, 

spectrum)

Air quality, 
humidity, and 
temperature

Power loggers

Air balancing 
tools

Flowmeters

Energy Measurement Tool Lending Library

https://pge.myturn.com/library/
https://sce.myturn.com/library/
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What is AESAP

56

TRC’s Agriculture Energy Savings Action Plan (AESAP) offers incentives and financing for 
energy-saving projects involving the retrofit or installation of energy consuming equipment.

AESAP:

▪ Provides rebates and incentives on energy efficient equipment 
upgrades

▪ Offers technical assistance and incentives for more complex projects 

▪ Provides Integrated Demand Side Management support and services 

▪ Provides services at no cost to customer 

www.AgEnergySavings.com 
Connect@AgEnergySavings.com | 1-833-987-7283

CEA Rebate and Incentives for:

▪ Grow lighting and controls

▪ Greenhouse heat curtains and IR film

▪ Boiler, pipe insulation, heat recovery

▪ Irrigation upgrades and more!

http://www.agenergysavings.com/
mailto:Connect@AgEnergySavings.com
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https://gogreenfinancing.com/








Statewide Programs for Producers

63

California Energy Design Assistance (CEDA)

● Statewide Program serving PG&E, SCE, SoCal Gas, SDGE

○ Program participants receive the following complimentary services: 
■ Comprehensive Whole Building Energy Analysis
■ Assistance identifying and evaluating energy-saving measures
■ Analysis of energy costs and paybacks
■ Incentives for New Construction and Major Renovations projects

○ CEDA Pathways: Mixed Fuels or All-Electric
■ Mixed Fuels for customers who want the option of both gas and electricity
■ All-Electric program option offers higher incentives if customers do not install gas service

○ Learn more: CaliforniaEDA.com

California Department of Tax and Fee Administration (CDTFA)
● Cannabis producers qualify for some Equipment Exemptions under agricultural programs
● Learn more: cdtfa.ca.gov/industry/cannabis.htm

http://californiaeda.com
https://www.cdtfa.ca.gov/industry/cannabis.htm
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POLL ALERT!
Have you engaged with a PG&E 
account manager?

64

Discuss Results
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● Spend time reading & understanding you energy bill

● Investigate SEM strategies and programs that may fit your operation 

● Investigate opportunities to map your load profile

● Contact your PG&E account manager and investigate programs available

● Remember energy priorities

Actionable Takeaways 

65
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Panel Q & A



Visit us at

www.ResourceInnovation.org

P.O. Box 5981

Portland, Oregon 97228

rob@resourceinnovation.org

carmen@resourceinnovation.org

mary.mcdonald@pge.com

CONTACT US


