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Drivers for energy and carbon 
reduction

Strategic planning for energy 
management

Tools for energy management 
implementation

Agenda



Need for Reduction in Carbon Emissions

Image Source: Climate Central

2390 GtCO2

• 1.5°C – Ideal limit for 
global temperature 
increase

• Most of budget already 
expended

• Drastic reduction in 
emissions necessary

https://www.climatecentral.org/outreach/alert-archive/2020/2020NetZero.html


Urgency Around Decarbonization

Source: RMI’s Scaling US Climate Ambitions to Meet the Science and Arithmetic of 1.5°C Warming 

• Significant 
reduction in usage 
across all industries

• Electrical sector 
has the most 
progress to make

• Timeframe is short





Our Responsibility:
Energy Management is Carbon Management

3% Water sector’s share of global 
GHG emissions1

4% Water sector’s share of US 
energy use2

5 X Ratio of energy potential in 
wastewater to energy 
required for treatment3

Sources: 1IEA 2 EPRI 3WERF 

https://www.iea.org/commentaries/the-energy-sector-should-care-about-wastewater
https://www.epri.com/research/products/1006787
https://www.energy.gov/sites/prod/files/2014/11/f19/fillmore_biomass_2014.pdf


High Level Principles of Energy + Carbon 
Management

Understand 
Availabilty of 
Existing Data

➢Historic electric 
billing and SCADA 
Data

Evaluate Energy 
Usage

➢Identify and 
prioritize processes 
that use substantial 
amounts of energy

Optimize Operations 
and Controls

➢Identify low-cost 
operational 
adjustments that 
reduce energy 
usage and intensity

Capital Planning

➢Categorize energy 
saving measures by 
projected savings

➢Integrate energy 
efficiency into 
equipment 
upgrades

Long Term Goals and 
Strategies

➢Effective 
management is 
ongoing 
management



Using Data to Inform Energy 
Management Decisions 

➢ Energy management is only as good as the data we 
have

➢ Submetering – Real time power data

➢ Trend process performance data against real time energy 
usage data to pinpoint energy intensive equipment

➢ Assess current energy usage against previous energy 
usage

➢ Spot readings from field testing



Reducing Energy Needs in Water Utilities
➢Typical WRRFs can reduce energy use by 
15-30%1

➢Focus on energy intensive 
processes/equipment

➢Turn it off (or turn it down)

➢Implement automated process controls

➢Properly sized equipment

➢Monitor equipment performance to 
maintain efficiency

➢Onsite generation

➢Demand response/battery storage

Aeration, 
53%

Pumping, 
14%

Anaerobic 
Digestion, 

14%

Building 
Systems, 

8%

Solids 
Handling, 

4%

Clarifiers, 
4%

Other, 3%

Sources: 1 US EPA; Energy use distribution: US DOE

https://www.epa.gov/sustainable-water-infrastructure/energy-efficiency-water-utilities
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Primer%20on%20energy%20efficiency%20in%20water%20and%20wastewater%20plants_0.pdf


What is an 
Energy 

Evaluation?

Steps Actionable Items

Understand typical operations
➢ Understand billing and rates
➢ Evaluate equipment and 

process efficiency

Identify ways to save energy
➢ Identify energy conservation 

measures/operational 
changes

Plan for implementation

➢ Explore energy efficiency 
funding

➢ Integrate energy 
management into capital 
improvement plans

Integrate into culture
➢ Involve staff
➢ Prioritize energy efficient 

design



Implement Energy Conservation 
Programs

Formalize a Plan

➢Implement low-cost 
operational 
adjustments

➢Develop a schedule 
for improvement 
upgrades

Create Accountability

➢Designate an energy 
manager/energy 
team

Evaluate Energy Usage 
Before + After Project 

Implementation

➢Energy monitoring 
system or field 
verification

➢Follow up with 
utility/site manager

Integrate Plant Staff

➢Report findings to 
staff to ensure 
inclusion and 
participation in 
energy management 
programs



Understanding How 
You’re Billed

On Peak and Off Peak Hours

Demand Charge

Peak charge is 2X more expensive

Demand charge is 22% of the total cost



Energy Conservation Measure 
Opportunities

Operational 
Measures (OM) 
or Setpoint 
Adjustments

Energy 
Conservation 
Measures 
(ECM/EEM) – 
Capital 
Improvement



ECM Case Study: Blower Operation

Blower
Blower 

Efficiency

1 58%

2 71%

3 66%

Savings: 500,000 kWh/year = $90,000



Energy Efficiency 
Incentive Programs

Pittsfield, MA Nutrient Removal Upgrade: $200,000

➢Mixing equipment, aeration blowers, aeration 
controls, boilers

South Street Ridgefield, CT Upgrade: $410,000

➢UV controls, process blowers, process pump and 
blower VFDs, lighting, HVAC

Enfield, CT Upgrades: $500,000

➢Aeration blowers, process pump VFDs, mixing 
equipment, mixer VFDs

Funding available for high efficiency 
equipment and controls for process, HVAC, 
and lighting equipment



Revenue Through 
Demand Response 
and Battery 
Storage

➢ Clip load during high-cost 
kWh times and charge 
from the grid during low-
cost kWh times

➢ Participate in previous 
demand response 
programs + additional with 
more frequent events

➢ New England Utilities Daily 
Dispatch Program: $200 -
$300/kW; up to 60 
summer events

➢ NYSERDA offers 
upfront  commercial 
storage incentives paired 
with renewables



Daily Load Shedding Using Battery Storage

Program Incentive Opportunity

ISO-NE $55/kW/year

EnergizeCT $200/kW/summer

Connected Solutions $200/kW/summer

RI Energy $400/kW/summer



Hartford MDC Demand Response

Revenue



Electrification at Water Utilities: lower carbon emissions + 
drastically increase efficiency (without increasing costs)

Heat Pumps achieve efficiencies of over 400%

• Water source heat pumps can be used to recover/dump 
heat from/into process stream for heating/cooling spaces

• Air source heat pumps use the heat within outdoor air and 
can operate down to temperatures of -17°F

• Ground source heat pumps use the heat from underground 
to heat spaces1From Acadia Center’s EnergyVision2030 

Heating Emission Comparison1



Energy Savings

Reduce Costs

Create Revenue

Summary



Thank You

Megan Coleman
mcoleman@jkmuir.com

Paul Campbell
pcampbell@jkmuir.com

(860) 249-0989
JKMuir.com

https://jkmuir.com/
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