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• Energy Consumption in Water and WWTP

• Energy Efficiency Opportunities for Water and WWTP

• Ameren Illinois Energy Efficiency Program

• Case Studies and Other Resources

The Agenda…



Energy Consumption in Water 
and WWTP
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• Providing safe drinking water and reliable wastewater 
services requires a substantial amount of energy

• Enormous potential to reduce energy use 
without compromising quality standards

• Shorter paybacks than industrial counterparts 
due to longer hours of operation

Energy Consumption in Water and WWTP

Water and Wastewater 
Industry Energy Consumption 
• 3% to 4% of U.S. energy 

consumption is used for 
drinking water and 
wastewater services

• 35% of a typical 
municipality energy budget 
is for water and waste 
water treatment

• 25-40% of  a typical 
WWTP operating budget 
spent on electricity
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Energy Consumption Breakdown in WWTP



Energy Efficiency 
Opportunities for Water and 

WWTP
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Energy Efficiency Opportunities for WWTP

• Aeration

• Wastewater Pumping

• Anaerobic digestion

• Lighting and Buildings
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Energy Efficiency Opportunities for WWTP

• Aeration

• Wastewater Pumping

• Anaerobic digestion

• Lighting and Buildings
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Aeration

• Optimize Aeration System

• 20-75% typical energy savings of unit of process

• 1-5 years typical payback
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Bubble Types

Fine Bubble Coarse Bubble
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Aeration
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Aeration
• Variable Blower air Flow Rate

• 15-50% typical energy savings of unit of 
process

• <3 years typical payback

• Applies to all aeration systems

• Activated Sludge

• Aerobic Digestion

• Channel Aeration

• Post Aeration

• Aerated Grid
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Aeration

• Automatic Dissolved Oxygen Control

• Monitor and maintain the dissolved oxygen concentration level 
at a preset control point by varying the air flow rate

• Variable Flow may be provided Through the use of VFDs

• 20-50% typical energy savings of unit of process

• 2-3 years typical payback
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Aeration

• Automatic Dissolved Oxygen Control
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Aeration
• Blower Technology Options

• Blower Technology Continually Evolving

• Blowers are increasingly Energy-Efficient

• Things to be considered

• INITIAL COST

• EFFICIENCY

• TURN-DOWN CAPABILITY

• REPAIR & MAINTENANCE

• 10-25% typical energy savings of unit of process

• 1-7years typical payback
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Aeration

• Blower Technology Options

• Positive Displacement Rotary lobe 
blowers

• Low initial cost

• Low Efficiency 

• High Turn down Ratio

• Moderate to Considerable 
Repair/Maintenance
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Aeration

• Blower Technology Options

• Turbo blowers

• Higher initial Cost

• Higher efficiency

• Limited Turn Down Ratio

• Minimal Repair/Maintenance
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Aeration

• Blower Technology Options

• Positive Displacement Hybrid rotary lobe-screw blowers

• High initial Cost (Lower than Turbo Blowers)

• High efficiency (Lower than Turbo Blowers)

• High Turn Down Ratio (Comparable to Rotary Lobes)

• Moderate to Considerable Repair/Maintenance
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Energy Efficiency Opportunities for WWTP

• Aeration

• Wastewater Pumping

• Anaerobic digestion

• Lighting and Buildings
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Wastewater Pumping

• Install High efficiency Motors and Pumps

• Typical Max. Eff. Pump: 70%

• Typical Max. Eff. Motor: 90%

• Worst Case Pump: 40%

• Worst Case Motor: 85%

• 5-10% typical energy savings of unit of process

• <2 years typical payback
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Wastewater Pumping

• Variable Frequency Drive Applications

• VFDs Match Motor Output Speed To specific Load

• Can Replace Throttling Valves

• 10-40% typical energy savings of unit of process

• 0.5-5 years typical payback

• Reduce Peak Demand Charges
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Energy Efficiency Opportunities for WWTP

• Aeration

• Wastewater Pumping

• Anaerobic digestion

• Lighting and Buildings
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Anaerobic Digestion

• Bio-solid Mixing Options

• Anaerobic Digestion is Highly Dependent Upon Effective Sludge Mixing

• Could Represent Approximately 10-15% the Energy Use in a Wastewater 
Treatment Facility

• Three Types:

• Gas Recirculation

• Pumped

• Mechanical
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Anaerobic Digestion

• Bio-solid Mixing Options - Vertical Linear motion mixing

• Use Vertically Oscillating Disc

• 50-90% less power than traditional methods

• Variable Payback (2-16 Years)
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Anaerobic digestion

• Bio-solid Mixing Options - Jet mixing 

• One or more internally or externally mounted pumps deliver a 
recirculated flow into a series of nozzles.
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Anaerobic digestion

• Bio-solid Mixing Options - Jet mixing 

• Power Savings of up to 50% or More

• Reduced maintenance costs

• Significant Reduction in Tank Cleaning Costs
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Energy Efficiency Opportunities for WWTP

• Aeration

• Wastewater Pumping

• Anaerobic digestion

• Lighting and Buildings
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Lighting and Buildings

• High-Efficiency Lighting and Advanced Controls

• Light Emitting Diode (LED)

• Energy-Efficient Fluorescent Lighting 

• Multi-Level Lighting controlled by

• Motion

• Ambient Day Light

• Timers

• Combination of above

• 10-30% typical energy savings of unit of process

• <4 years typical payback
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Lighting and Buildings

• Existing HVAC Systems Replacement or Recomissioning

• Recomissioning: Overall evaluation and adjustment of the system to ensure is operating 
properly and to design conditions

• Several opportunities for replacement: Variable Refrigerant Flow (VRF) Systems, 
Condensing Boilers, Energy-Effficient Unitary Systems, Energy Star Windows Units, etc

• Variable Payback and Energy Savings:

• Recomissioning can provide savings in operational, maintenance and utility cost, and 
energy savings of 10-20%

• Simple Payback depends on size and condition of the existing equipment

• 4-8 years for replacement projects
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Lighting and Buildings

• Install VFD Control on Air Compressors

• Rotary Screw Air Compressor with Inlet Modulation with unloading is Highly 
Inefficient, Requires About 20% of the Load in Unloading Mode

• VFDs on a Rotary Screw Air Compressor Widely Implemented by the 
Industry

• Save energy Especially in Part Load Operation

• Payback and Energy Savings Depend on the Operating Hours and Size of 
the Compressor

• Leak repair, reduce system pressure set point, tank storage with flow 
controller



Incentive Programs for Water 
and Wastewater Facilities
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ABOUT OUR ENERGY EFFICIENCY PROGRAMS

• Programs began in June 2008

• Who Qualifies for the Programs?

 Ameren Illinois Electric and Natural Gas Customers
• Programs funded by Ameren Illinois Customers

• Rider charge on monthly electric bills

 Commercial Businesses, Nonprofits, Private & Public Schools,
Government Buildings and Large Assembly's
(museums, civic centers) 



33

STANDARD BUSINESS PROGRAM INCENTIVES

• Cash Incentive

• Two Types of Incentives

• Standard or Prescriptive – pre-determined incentive

• Custom – anything not Standard (1 – 10 year payback)

• Incentives based on Watts and Therm reduction 

• Application Process

• Pre-Approval

• Under $10,000 incentive – NO

• At or Over $10,000 incentive – YES  

• AND

• All Custom, Retro-Commissioning and New Construction Projects 

require pre-approval
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Custom Incentives

• Electric Incentives - $0.12/kWh 

• Gas Incentives - $1.00/therm

• Capped at 80% of project cost

• Public Sector Incentives - $0.18/kWh and $2.00/therm
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Variable Frequency Drives

• VFDs on HVAC motors - $125/hp controlled

• VFDs for pumping & air-handling applications 
- $125/hp controlled 

• Process fans

• Boiler draft fans

• Process pumps
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Standard Lighting

• Interior LEDs - $0.35 - $0.45/watt reduced

• Exterior LEDs - $0.35 - $0.45/watt reduced

• LED Cooler/Freezer Lighting- $0.35 - $0.45/watt reduced

• Permanent Lamp Removal - $0.20/watt reduced

• Occupancy sensors - $40/control ($20 for low wattage)

• Occ plus Daylight - $50/control ($25 for low wattage)

• LED exit signs - $20/sign

• Removal of new T8/T5 Fluorescent incentives – incentives for 
all new LEDs now
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INSTANT INCENTIVES

» No application or forms to fill out

» Instant discount at point of purchase through lighting
distributors

» Includes LED light bulbs and LED tube lamps

» Customer eligibility: non-residential Ameren Illinois
electric customer

» No purchase limits

» Save up to 80% off retail pricing

» Go to AmerenIllinoisSavings.com/Instant for more information

» Instant Incentive Installation Application
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Instant Incentives
• LED Omni-directional - $2.00 

• LED Decorative - $3.00

• LED Directional (PAR) - $8.00

• LED Directional (BR, MR, R) - $2.00

• LED Trim Kits (recessed downlight) - $5.00

• LED Linear 4ft and U-Bend T8 - $4.50

• LED Linear 3ft T8 - $3.50

• LED Linear 2ft T8 - $3.00

• LED Linear 4ft T5 HO - $7.00

• BX section notched V-belt - $15/belt

• Visit AmerenIllinoisSavings.com/IID for more information
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HVAC/Water Heaters

• Advanced (smart) thermostats - $250/thermostat

• Unitary & Split A/C Systems and Air Source Heat Pumps –
$350 - $1600/unit based on Btuh input

• Air-cooled chillers - $3,000/unit installed

• PTAC/PTHP units - $35 - $40/unit installed based on EER

• Gas Boiler/Furnace replacement - $800 - $9,000 based on 
size

• Demand Controlled Ventilation - $0.17/sq ft. controlled

• Notched V-belts for HVAC systems – now part of Instant 
Incentives
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Water-Saving Devices

• Faucet survey - $2/faucet

• Faucet aerators - $3/aerator

• Laminar flow restrictors -
$8/restrictor

• Showerheads - $12/showerhead
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Specialty Equipment: Industrial Facilities

• No-loss condensate drains - $400/drain

• Compressed Air Nozzles - $60/nozzle

• VFDs controlling Air Compressor Motors 
(less than 40hp) - $125/hp

• Compressed air filters - $450/filter

• High Frequency Battery Chargers - $500/unit



Small Business
Direct Install
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• Serves Ameren Illinois small businesses and public 
facilities with DS-2 electric delivery rate codes

• Private and Public sector customers are eligible

AMEREN ILLINOIS SMALL BUSINESS OFFERING 
Who is eligible?
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HOW DO I DETERMINE MY RATE CODE?
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SOME EXAMPLES OF CUSTOMER FACILITY TYPES

• Gas stations
• Bars and restaurants
• Grocery and 

convenience stores
• Auto parts stores
• Laundromats
• Small offices
• Schools (public & private)
• Libraries

• Fire and police stations
• Municipal buildings
• Storage facilities
• Car dealerships
• Small retail shops
• Places of Worship
• Nonprofit organizations
• And many more!
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SMALL BUSINESS INCENTIVES

• Free energy assessment

• No obligation 

• Low out of pocket costs & minimal paperwork

• Free Smart Thermostat with assessment ($69+ value)

• Incentives cover:

• Lighting (interior & exterior)

Installation work must be performed by a Program Ally and you must be 

an Ameren Illinois DS2 customer to qualify



Case Studies
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Pittsfield Wastewater Treatment Plant

• Brief Description : Update aeration system from fixed speed 
blowers to high efficiency variable speed blowers.

• Incentive: WWTP Custom at $.21/kWh

• Project Cost: $82,350

• Incentive Amount: $49,410

• kWh savings: 271,627 kWh/yr.

• Estimated yearly savings - $19,014/yr.
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Town of Normal – Well Pump

• Brief Description : VFD on 25HP Well Pump

• Incentive: VFD with 15% Early Completion Bonus

• Project Cost: $5,006

• Incentive Amount: $3,306

• kWh savings: 23,825 kWh/yr. 

• Estimated yearly savings - $1,906/yr.
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UTICA PUBLIC LIBRARY
Utica, IL 

• Replaced T12 lamps with LED’s

• Incentives covered 90% of their project cost

• Reduced annual energy use by more than 31,000 kWh

• Reduced energy bill by $1,900 per year

“Ameren Illinois made this a really easy choice.
I didn’t have to do anything but reach out.”

— Emily Schaub, Librarian,
Utica Public Library



51

American Bottoms – Waste Water

• Brief Description : Leak survey and 
repair that found and repaired air 
leaks in several locations

• Incentive: Leak Survey and Repair
• Project Cost: $1,190
• Incentive Amount: $1,190
• kWh savings: 12,090 kWh/yr. 
• Estimated yearly savings - $967/yr.



Resources
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FREE ENERGY ASSESSMENTS

• IEPA USDOE funded free energy assessments for Water and 
Waste Water Treatment Plants.

• DS3 and DS4 Public Sector Ameren natural gas or electric 
customer may be eligible for a free SEDAC energy assessment.  
Smart Energy Design Assistance Center from the University of 
Illinois.

• Covers up to 100% of the survey cost
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» Website always has the most up-to-date 

information on incentives

» Find applications, application guides, and 

other necessary forms

» View videos, case studies, and other 

educational content

» Program Contact information

» Monthly Newsletter
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ONLINE STORE

» AmerenIllinoisSavings.com/onlinestore

» Must be an Ameren Illinois electric

non-residential customer

» LED bulbs, Occupancy Sensors, LED “Open” signs

» LED bulbs starting at .75!

» Smart Thermostats – Redeem your FREE coupon!

» FREE Shipping!
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ONLINE STORE

» Limited time 19% discount!

» Enter code SAVE19

» AmerenIllinoisSavings.com/onlinestore

» FREE Shipping!
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EDUCATION & TRAINING

POWER LUNCH Webinar Series

» Second Wednesday of the month

11:30 am to Noon

 October 9th Energy Analyzer

 Past Webinars are archived

AmerenIllinoisSavings.com/Education
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Energy Advisors

• Free Facility Walkthrough

• Project Consultation

• Application Consultation

• Incentive direction and updates

• Program Resource

• AmerenIllinoisSavings.com
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PROGRAM ALLIES

» Contractors who have registered and received 
training from Ameren Illinois.

» Familiar with application forms and processes.

» Help customers complete energy efficiency projects.

» Look for a Program Ally by visiting AmerenIllinoisSavings.com
and click on “Find a Contractor”.

» Interested in becoming a Program Ally?
 “For Contractors” tab of the website
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Energy Efficiency Residential Program
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RESIDENTIAL PROGRAM INCENTIVES

Lighting

Heating & Cooling

Home Income Qualified

Multi Family PropertiesAppliance Recycling

Smart Thermostats
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RESIDENTIAL PROGRAM INCENTIVES

Online Marketplace

• AmerenIllinoisSavings.com

– For My Home 

– Find Energy-Efficient Products

• For My Home / Energy-Efficient Lighting

– LED bulbs

– Advanced Power Strips

– NEW!  Smart Thermostats
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For My Home
IllinoisResidentialEE@Ameren.com

1.866.838.6918

For My Business
IllinoisBusinessEE@ameren.com

1.866.800.0747

QUESTIONS?


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Energy Efficiency Opportunities for WWTP
	Slide Number 8
	Slide Number 9
	Bubble Types
	Slide Number 11
	Aeration
	Aeration
	Aeration
	Aeration
	Aeration
	Aeration
	Aeration
	Energy Efficiency Opportunities for WWTP
	Wastewater Pumping
	Wastewater Pumping
	Energy Efficiency Opportunities for WWTP
	Anaerobic Digestion
	Anaerobic Digestion
	Anaerobic digestion
	Anaerobic digestion
	Energy Efficiency Opportunities for WWTP
	Lighting and Buildings
	Lighting and Buildings
	Lighting and Buildings
	Slide Number 31
	ABOUT OUR ENERGY EFFICIENCY PROGRAMS
	Slide Number 33
	Custom Incentives
	Variable Frequency Drives
	Standard Lighting
	Slide Number 37
	Instant Incentives
	HVAC/Water Heaters
	Water-Saving Devices
	Specialty Equipment: Industrial Facilities
	Slide Number 42
	AMEREN ILLINOIS SMALL BUSINESS OFFERING 
	HOW DO I DETERMINE MY RATE CODE?
	SOME EXAMPLES OF CUSTOMER FACILITY TYPES
	Slide Number 46
	Slide Number 47
	Pittsfield Wastewater Treatment Plant
	Town of Normal – Well Pump
	UTICA PUBLIC LIBRARY�Utica, IL 
	American Bottoms – Waste Water
	Slide Number 52
	FREE ENERGY ASSESSMENTS
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Energy Advisors
	Slide Number 59
	Slide Number 60
	RESIDENTIAL PROGRAM INCENTIVES
	RESIDENTIAL PROGRAM INCENTIVES
	Slide Number 63

