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Abstract
Driving Wastewater Treatment Energy Efficiency: A Cohort Training and Implementation Plan describes
development of an instructor led, cohort based energy efficiency training program at a scale and level
appropriate for small to mid-size mechanical wastewater treatment plants (WWTPs) across Minnesota.
The training provides instruction and support for operations staff to enable them to identify and
implement low and no-cost energy conservation opportunities that they can test at their facilities.
Delivering the training through a cohort model is a central feature to this program to cost effectively
reach more facilities across the state and build a culture of continuous energy utilization improvement.
This program targets small to mid-size facilities treating wastewater flow between 300,000 and
10,000,000 gallons per day. This size range is large enough to have a potential energy efficiency
opportunity to justify the investment in training and small enough that these sites are unlikely to have
engineering resources to conduct the analysis without assistance. There are 107 facilities in this category
or 53% of Minnesota mechanical WWTPs accounting for 33% of the estimated energy use in the sector
or 127,000,000 kWh/yr.
Each training program, developed with industry stakeholder input, includes active learning components
where participants apply energy concepts to their specific plant conditions. Selected active learning
components include:
•
•
•
•

Calculating benchmark scores using Energy Star Portfolio Manager
Creating a plant energy footprint using EPA’s Energy Use Assessment Tool
Estimating energy savings from implemented efficiency measures
Preparing a report demonstrating energy conservation for a utility

The Minnesota CIP program model works well for many customer segments. It allows utilities to develop
offerings tailored to their unique customer profile and customer needs. For a cohort training model such
as the WWTP Cohort Energy Efficiency Program, with few and geographically spread-out customers, a
statewide administrative structure may help utilities reach a high-energy-using customer segment that
may otherwise remain unaddressed. A statewide offering would maximize the number of eligible
WWTPs along with the energy savings potential, and could be a model for other sector-focused
programs. A statewide approach to implementing the WWTP Cohort Efficiency Program would
potentially entail a third-party implementer that would manage the program and meet CIP compliance
requirements.
It is estimated that cohort training cash cost would be between $4,150, for the training instruction only,
and $5,750, if the trainer is recruiting the sites, per participant. This includes up to $750 in charges per
participant for expenses that are dependent on location for a total program cost of $20,750 to $28,750
per cohort. Cost effectiveness was estimated based on utility stakeholder input using a high training cost
per facility of $6,000 divided by $0.02/kWh results in a total required energy savings of 300,000 kWh
over the four year project lifetime or 75,000 kWh/yr. With a 25% energy savings opportunity estimated
from previous work, a plant should use at least 300,000 kWh/yr. for the program to be cost effective.
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Possible funding mechanisms include program participants pay the program implementer to participate,
program costs are paid up front by the utilities or the program implementer could charge a high
registration fee to the WWTP that is partially or fully refundable by the utility if criteria energy savings
are achieved. We estimate that WWTP operators will invest at least 100 hours of staff time, worth
approximately $5,000 plus the cost share set by the program administrator. WWTPs will need to see
significant energy cost savings in order to justify such a high investment cost.
Establishing funding opportunities for this training through Minnesota electric utility CIP programs may
require additional administration considerations. The Minnesota CIP program model works well for
many customer segments. It allows utilities to develop offerings tailored to their unique customer
profile and customer needs. The wastewater treatment customer segment poses a challenge to the
typical CIP program model in that most electric utilities in Minnesota will not have many wastewater
facilities located within their territory. Therefore, most utilities would likely not be able to justify the
expense of a full program offering for this customer segment.
For a cohort training model such as the WWTP Cohort Energy Efficiency Program, with few and
geographically spread-out customers, a statewide administrative structure may help utilities reach a
high-energy-using customer segment that may otherwise remain unaddressed. A statewide offering
would maximize the number of eligible WWTPs along with the energy savings potential, and could be a
model for other sector-focused programs. A statewide approach to implementing the WWTP Cohort
Efficiency Program would potentially entail a third-party implementer that would manage the program
and meet CIP compliance requirements. While there may be a few utilities with enough WWTP
customers to justify designing and filing a CIP offering specifically for small to mid-sized WWTPs, there is
significant statewide energy savings potential among this customer group. Therefore, further
exploration of whether and how this program could be offered across multiple utility territories is
warranted.
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Definition of Terms and Acronyms
CEE – Center for Energy and the Environment
CIP – Conservation Improvement Program
DOE – Department of Energy
MnTAP – Minnesota Technical Assistance Program
Program Implementer – Third party who will organize and administer this cohort training program.
SEM – strategic energy management
Utilities – electric utilities
WWTP - wastewater treatment plant
WWTP operators - people who run equipment, perform maintenance, and maintain treatment quality at
wastewater treatment plants
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Executive Summary
Wastewater treatment operations tend to be comprised of well-established technology implemented in
a customized manner to deliver treated wastewater effluent water discharge at a quality needed by
each community served. Energy use is generally one of the highest costs for wastewater operations.
Significant energy efficiency opportunity has been identified in previous work with Minnesota
wastewater treatment plants (WWTPs) along with several barriers to considering energy efficiency in
these facilities.
•
•
•
•

Site energy use and relative energy performance are generally unknown to operations staff
Perception that energy efficiency measures require large capital investment
Customized plants may require tailored energy efficiency solutions beyond staff capability
Concern for not meeting discharge permit requirements if operations are changed in any way

Strategies for overcoming these barriers and motivating facilities to engage in energy efficiency activities
have been developed over successful projects across Minnesota. These strategies emphasize
benchmarking to identify relative plant energy performance, increasing awareness of plant design to
optimize operations for existing load, supporting facility staff in identifying and planning operational
changes that maintain plant discharge performance and decrease energy use.
This report describes development of an instructor led, cohort based energy efficiency training program
at a scale and level appropriate for small to mid-size mechanical WWTPs across Minnesota. The training
provides instruction and support for operations staff to enable them to identify and implement low and
no-cost energy conservation opportunities that they can plan and test at their facilities. Delivering the
training through a cohort model is a central feature to this program and helps capitalize on strong
regional and state networks of operations staff that facilitate and encourage peer interactions,
information sharing, technical training and collaboration in order to cost effectively reach more facilities
across the state and build a culture of continuous improvement for energy utilization.

Target Market
There are over 200 mechanical WWTPs in Minnesota. This program targets small to mid-size facilities
treating flow between 300,000 and 10,000,000 gallons per day. This size range is large enough to have a
potential energy efficiency opportunity able to justify the investment in training and small enough that
they are unlikely to have considerable engineering resources to conduct the analysis without assistance.
There are 107 facilities that fall in this category or 53% of Minnesota mechanical WWTPs accounting for
33% of the estimated energy use in the sector or 127,000,000 kWh/yr. For comparison, the six largest
WWTPs in the state, ranging from 11,000,000 to 54,000,000 gallons per day account for 64% of the
estimated energy use in the sector and the remaining facilities, all <300,000 gallons per day, account for
3% of the estimated sector energy use.
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Training Content
The cohort training approach will provide key foundational information and concepts on energy use and
conservation in the wastewater sector. Participants will use data from their own facilities in active
learning and collaborative exercises related to benchmarking, creating a site energy footprint, evaluating
energy use in aeration operations, developing improvement strategies and testing these strategies to
identify and implement energy efficiency targets for their facility. The outline of the program is shown in
Figure 1.
Figure 1. Cohort Training Model, Executive Summary

The overall training builds from one module to the next to help participants
•
•
•
•
•

Discover the case for energy efficiency activities at their site
Develop the best targets for site specific efficiency actions
Test operational changes designed to improve energy efficiency
Measure the impact of these changes reporting them to the group
Create a continuous improvement plan reflecting site goals and priorities

Past experience combined with stakeholder feedback guided the creation of the training modules.
Activities within each module are summarized below.
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Benchmarking and Footprinting, Module 1
Benchmarking and footprinting creates a basis for improvement. The goal of this first module is to
inform operators of energy efficiency opportunity potential available for their plant and defining the
most important processes to maximize energy savings.

Secondary Aeration Efficiency, Module 2
Secondary aeration is usually the most energy intensive process in the wastewater plant. This module
will teach operators the energy cost of over-aerating, provide tools to estimate the correct aeration rate
needed, and help operators to make a plan to slowly bring aeration rates down to a level that will save
energy and while maintaining excellent treatment.

Conference Call 1
A conference call is scheduled between module two and module three to have operators share their
progress on testing and implementing opportunities discussed in module two. The goal is for each
operator to have a clear path to test and implement changes prior to the next module.

Biosolids Aeration Efficiency, Module 3
Biosolids aeration tends to be the second most energy intensive process in wastewater plants that have
this operation. This session will teach operators how to estimate airflow and mixing needs of these
digester tanks, and will discuss strategies to test and implement new set points.

Conference Call 2
A conference call is scheduled between module three and module four to have operators share their
progress on testing and implementing opportunities discussed in module three. The goal is for each
operator to have a clear path to test and implement changes prior to the next module.

Results and Continuous Improvement, Module 4
The final module is an opportunity for operators to share their results from the project. New benchmark
scores, energy savings, and cost savings will be documented. Operators will have a chance to
acknowledge the work they have done to save energy and share strategies for continued improvement.

Training Guide
Curriculum resources were created to support training wastewater operations staff in energy efficiency
through the four modules. Each module contains a power point presentation and accompanying
documents and spreadsheets such as “Materials to Bring,” “Calculators,” “Worksheets,” and
“Implementation Plan.” The goal is for operators to complete benchmarking, estimate new set points,
Wastewater Energy Efficiency Training
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and develop implementation plans during the training sessions. Each training module was developed to
include active learning components where participants apply energy concepts to their specific plant
conditions. Selected active learning components include the following.
•
•
•
•

Calculate benchmark scores using Energy Star Portfolio Manager
Create a plant energy footprint using EPA’s Energy Use Assessment Tool
Estimating energy savings from implemented efficiency measures
Prepare a report demonstrating energy conservation for a utility

Wastewater operations staff must complete a target number of continuing education credits depending
on their license classification to be eligible for certification renewal. Authorization of a training course to
offer CE credits is desired to encourage participation and must be received through the MPCA for
wastewater related trainings. The cohort training program described in this report received
authorization from MPCA for up to 16 hours continuing education credits to be granted for successful
completion of the program outlined in this report.

Model Utility Program
An analysis of the target WWTP market for this cohort training has been conducted to determine if this
program would be suitable as a utility Conservation Improvement Program (CIP) offering. Of the 107
mechanical WWTPs in Minnesota that fit the size range for this project, 36% (39 facilities) are
distributed across 26 different utilities/aggregators. These utilities are unlikely to develop an energy
conservation program for the small customer segment within each territory since the program would be
labor intensive and the implementation budget would be high per participant. An additional 38% (41
facilities) are distributed among three aggregators. There are enough facilities in these territories to fill 1
to 2 cohort training sessions in each territory. These utilities may not seek to develop a program because
the short lived opportunity within their territory may not justify the effort to set it up. Only one investor
owned utility which has 26% (28 facilities) of the target facilities within their service territory may have
adequate incentive to develop their own CIP program for WWTP energy efficiency.
An energy conservation offering for small to mid-sized mechanical WWTPs may be more practical and
cost-effective if offered across multiple utility territories, and potentially across the entire state. The
Minnesota CIP program model, where utilities develop and fund their own programs, works well for
many customer segments. It allows utilities to develop offerings tailored to their unique customer
profile and customer needs. For a cohort training model such as the WWTP Cohort Energy Efficiency
Program, with few and geographically spread-out customers, a statewide administrative structure may
help utilities reach a high-energy-using customer segment that may otherwise remain unaddressed. A
statewide offering would maximize the number of eligible WWTPs and the energy savings potential, and
could be a model for other sector-focused programs. A statewide approach to implementing the WWTP
Cohort Efficiency Program would potentially entail a third-party implementer that would manage the
program and meet CIP compliance requirements.
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Funding Options
Typical wastewater training fees are relatively low, ~$100/day or $10 to $25 per contact hour. Based on
stakeholder feedback, most facilities could pay between $500 and $1,000 for the training which would
be eligible for 16 contact hours of continuing education credit or $30 to $60 per contact hour. It is
estimated that cohort training cash cost would be between $3,400, for the training instruction only, and
$5,000, if the trainer is recruiting the sites, per participant and up to $750 in additional charges per
participant for expenses that are dependent on location (travel and space rental), computer access and
refreshments if supplied. This would be a total cash cost of $4,150 – 5,750 per participant for each five
member cohort for a total program cost of $20,750 - $28,750 per cohort.
Possible funding mechanisms include:
1. Program participants pay the program implementer to participate in the program.
2. Program costs are paid up front by the utilities.
3. The program implementer could charge a high registration fee to the WWTP that is partially or
fully refundable if criteria energy savings are achieved.
Utility feedback suggested the program be designed so customers have incentive to perform the
operation changes needed to get results from the investment of utility resources. We estimate that
WWTP operators will invest 100 hours of staff time, worth approximately $5,000 plus the cost share set
by the program administrator. WWTPs will need to see significant energy cost savings in order to justify
such a high investment cost.

Cost Effectiveness
The target facility flow of 0.3 MGD is above the estimated minimum target facility flow to achieve cost
effectiveness. Utility feedback indicated a cost of $0.02/kWh over the lifetime of the implemented
energy efficiency action is typically considered cost effective for a utility program. A lifetime of four
years is chosen for the operational changes likely to result from this program as a reasonable lifetime for
a documented operational change. An average energy savings of 25% was achieved in previous projects
and is consistent with wastewater energy efficiency programs offered by others. Using the high estimate
for training costs per facility of $6,000 divided by the $0.02/kWh results in a total required energy
savings of 300,000 kWh over the four year project lifetime or 75,000 kWh/yr. With an estimated 25%
energy savings opportunity, this means the plant should use at least 300,000 kWh/yr. for the program to
be cost effective. It was estimated that a plant performing at the midpoint in energy efficiency using
300,000 kWh electricity would have a process flow of 0.2 million gallons per day (MGD) which is below
the target minimum plant flow. This supports cost effectiveness of the program.

Stakeholder Feedback
A key output in generating this cohort based training has been vetting the training model concept with
industry stakeholders and compiling the varied perspectives and feedback to inform development of the
curriculum and a model utility Conservation Improvement Program (CIP) for cohort delivered
Wastewater Energy Efficiency Training
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wastewater energy efficiency training. The project team conducted interviews with stakeholders to
obtain input into the program concept and specific design of the Waste Water Treatment Energy
Efficiency Cohort Training program. The following are examples of feedback received from two
stakeholder groups.
Utility and aggregator comments;
•
•
•
•

Incorporate significant involvement by utility representatives and/or account managers
Verify energy savings as an outcome of the program
Propose a phased incentive or reimbursement payment upon for verified energy savings
Leverage industry continuing education requirements to motivate participation

Operations focused comments;
•
•
•
•

Modify the training content and focus to accommodate the operations at each site
Present solutions that relate to the facilities present
Consider $500 - $1,000 a high fee for training that would need ROI to justify expense
Emphasize that maintaining permit effluent limits is more important than energy efficiency

Wastewater Energy Efficiency Training
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Background
Introduction
Effective and efficient wastewater treatment is critical to community health and economic
development. Wastewater treatment plants (WWTPs) operate in over 600 communities throughout
Minnesota with over 200 communities operating more energy intensive mechanical facilities. According
to the Minnesota State Auditor’s Office the age of wastewater facilities across the state ranges from less
than 10 years to greater than 40 years 1 in communities ranging in size from some of the largest such as
those in and around the Twin Cities and other high population areas to cities and towns with 2,000
people or less.
Delivering wastewater treatment services often carries a high cost for communities due to the high
capital and maintenance costs as well as the energy intensity of operating equipment. Nationally, the U.
S. Environmental Protection Agency (EPA) estimates these facilities account for ~2% of the U.S. energy
use 2 and energy accounts for an average of 35% of WWTP operating budgets. 3 It is critical for continued
growth of state and local economies to extend the useful life of this vital infrastructure, meet permitted
effluent quality and reduce the cost burden for residents and businesses. Increasing attention to energy
efficiency in the wastewater treatment sector is a way to help the state and utilities meet goals
established by the Next Generation Energy Act of 2007 as well as help communities reduce cost and
increase resiliency of this critical infrastructure.
Technology for WWTP operations is well established, however facilities are highly customized to meet
individual community needs and deliver effluent water discharge according to regional permit
requirements. Several barriers to energy efficiency at WWTPs have been identified through interactions
with facility operations staff:
•
•
•
•

Local knowledge of facility energy use and comparative energy performance with peer facilities
is often unknown and limits justification to look for energy savings;
Perception that energy efficiency efforts require large capital investments that are typically not
available to facilities limits interest in identifying savings;
Highly customized plant designs require more tailored energy efficiency solutions to equip site
operations staff to implement large energy conservation projects; and
Risk of not meeting permit requirements if facilities are operated outside historically prescribed
set points results in maintaining high energy use operating strategies.

1

Minnesota Office of the State Auditor, Civil Infrastructure Project http://www.osa.state.mn.us/maps/

2

U.S. EPA - State and Local Climate and Energy Program: Water/Wastewater, 2012

3

NYSERDA - Statewide Assessment of Energy Use by the Municipal Water and Wastewater Sector, 2008
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Site specific technical assistance, described in more detail in the Background section, has been
successful in identifying and motivating implementation of energy efficiency opportunities within
WWTPs. Minnesota does not have a mechanism to deliver site based technical assistance to a broad
section of wastewater facilities at this time. Previous technical assistance projects have identified energy
efficiency opportunities in wastewater treatment aligned with operational tracks common to most
facilities. The authors believes that providing operations staff with training, tools and guidance to assess
energy use and improvement opportunities with a framework that provides peer, technical and financial
support will prove successful in spreading energy efficiency knowledge and actions widely within the
wastewater treatment sector.
This project seeks to overcome the identified barriers to energy efficiency in wastewater treatment
facilities through development of an instructor-led, cohort based energy efficiency training program at a
scale and level appropriate for small to mid-size WWTPs across Minnesota. Delivering the training
through a cohort model is a central feature to this program to capitalize on the strong regional and state
networks of operations staff that facilitate and encourage peer interactions, information sharing,
technical training, and collaboration. On a national level, DOE has launched cohort based programs, such
as Superior Energy Performance Water and Wastewater Pilot Project 4 as well as Sustainable Wastewater
Infrastructure of the Future Accelerator 5. Both these efforts are focused on improving energy efficiency
and implementing advanced technology to improve performance of large critical infrastructure facilities
across the United States. In contrast, the proposed effort will focus on developing cohort training
resources appropriate for smaller treatment facilities for direct assistance through locally facilitated
activities.
A key output to this effort has been vetting the training model with key industry stakeholders such as
operations management and staff, industry associations and utility providers and compiling the varied
perspectives and feedback to inform development of the model utility Conservation Improvement
Program (CIP) for cohort delivered wastewater energy efficiency training.

Literature Review: Wastewater Treatment Plant Efficiency
Program Examples
The purpose of this literature review is to give an overview of existing cohort strategic energy
management (SEM) WWTP energy efficiency programs. This section gives an overview of typical
program design, the utilities that are involved in the program, how savings are operationalized, and the
typical energy savings achieved. Overall, there are not many examples of a cohort training model
targeted towards WWTPs. The most robust programs targeting WWTPs identified in this literature
review have been run by Cascade Energy. Wisconsin Focus on Energy has launched a one-on-one

4

https://www.energy.gov/eere/amo/sep-water-wastewater-pilot-project

5

https://betterbuildingsinitiative.energy.gov/accelerators/wastewater-infrastructure
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assessment program for wastewater treatment facilities. 6 The literature review did not find examples of
a utility offered WWTP cohort program in the Midwest.
Across the country, groups such as municipalities, utilities, the DOE, and energy efficiency organizations
have begun the process of implementing SEM practices in wastewater treatment plants through a
cohort model to achieve energy savings and reduce carbon emissions. Typically, SEM programs are
offered to large industrial sites to identify and implement energy efficient technologies and incorporate
energy management operating practices. While SEM is not a part of every utility energy efficiency
portfolio, there has been a trend to use SEM practices in WWTPs. This is an emerging energy efficiency
program with relatively few examples across the country. Since WWTPs generally have similar features
in their operation and are in a non-competitive industry, a cohort model has been used to maximize the
impact of these programs. This allows the utility and program implementer to train many sites at the
same time while also allowing sites to learn from each other and share best practices.

Cascade Energy and Idaho Power 7
Cascade Energy is an energy efficiency organization that is one of the national leaders in implementing
SEM and implementing a SEM cohort model for WWTPs. In 2013, Cascade Energy contracted with Idaho
Power to conduct a SEM cohort model for operators of 11 medium to large sized WWTPs. This was a
two-year process that included data monitoring for baseline energy use, five workshops where a variety
of stakeholders from each site attended, and energy coaching that provided expert guidance on the
process of saving energy in WWTPs. This cohort model was partnered with one utility, Idaho Power, but
Cascade Energy has consulted at several other WWTPs across 10 states for eight different utility
programs.
Each WWTP site in the Idaho cohort was set up with energy management software called SENSEI. This
software monitored plant power consumptions and factored in several inputs when coming up with
energy usage forecasts. This system was important to develop an energy usage baseline for the 11 sites.
Throughout the cohort process, plant operators, municipalities, and Idaho Power were able to see real
energy savings from improved operations and maintenance practices or improvements from capital
projects.
Through the software, energy coach assessments, and the five trainings the WWTP operators attended,
energy savings identified through no or low-cost operational and maintenance practices achieved an
average energy reduction of eight percent. In some cases, WWTPs were able to reduce energy use by 15

6

“2019 Special Offerings to Improve your Wastewater Plant.” Focus on
Energy. https://www.focusonenergy.com/sites/default/files/inlinefiles/Focus_on_Energy_Wastewater_Service_Offerings_2019.pdf
7

For more information on this program check out Idaho Ppwer’s case study on this WWTP cohort model.
http://cascadeenergy.com/wp-content/uploads/2018/05/Idaho-Power-Case-Study_WWEEC_11-17.pdf
More information on this case study can be found here: https://aceee.org/files/proceedings/2015/data/papers/1180.pdf
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percent through operational and maintenance improvements. These improvements and savings were
verified by the energy management software installed at the site. Some of the no or low-cost energy
efficiency improvements completed in the site were: optimizing the dissolved oxygen points, cleaning
aeration basin diffusers, fixing air piping leaks, and lowering blower output pressure.
In addition to the no or low-cost efficiency improvements, Cascade Energy identified capital upgrades
WWTPs can make in order to further their energy reduction. While municipalities and WWTP operators
are typically budget restricted, they are often able to justify projects with longer payback periods than in
commercial industrial spaces. Some capital improvements that increase the energy efficiency of WWTPs
include: installing variable speed drives on pumps, replacing older less efficient pumps with highefficiency pumps, and converting the plant’s lighting to LED fixtures and bulbs.
Overall, the Cascade Energy and Idaho Power WWTP cohort SEM program was successful in recruiting
sites, creating buy-in for a commitment to energy efficiency, assessing current energy practices,
establishing baselines, achieving savings through improved operational and maintenance practices, and
identifying capital improvements for further achievements.

U.S. Department of Energy and Superior Energy Performance
Wastewater Pilot 8
In a pilot that is currently still running, the DOE “Superior Energy Performance” (SEP) program was
implemented in seven WWTP or drinking water treatment plants across the country. The goal of the
pilot is to increase the energy performance of these plants through integrating SEM practices into plant
operation. This includes integrating energy management into the standard business operations of the
plant, leading to a design where continuous improvement creates energy reduction.
The DOE garners commitments from the plant operators to implement the SEP program, which can
improve energy performance by up to 30% over three years. The DOE uses a cohort approach by
offering tools and training for the site plants to help them achieve their energy savings goals. This
includes three multi-day training sessions over the first year to train sites in energy management
techniques. After the training, a third party evaluator verifies that each plant conforms with ISO 5001
energy management standards and that energy management performance improvements have been
completed. The DOE also provides technical assistance on exploring combined-heating and power (CHP)
options for the plant.
One of the plants participating in the DOE SEP program is the Ithaca Area Wastewater Treatment
Facility. 9 This facility received SEP third party verification in 2015, and is currently implementing projects

8

For more information on this DOE pilot check out the pilots webpage. https://www.energy.gov/eere/amo/sepwater-wastewater-pilot-project
9

More information on the Ithaca plant can be found here: https://betterbuildingsinitiative.energy.gov/beatblog/passion-energy-efficiency-takes-ithaca-area-wastewater-treatment-facility-new-heights
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to reach a 25% energy reduction goal. This process has included increasing their CHP capacity by 30%,
upgrading anaerobic digesters, and increasing biogas production.

New York and New Hampshire
Two other states have started to implement WWTP SEM cohort models to identify energy efficiency
improvements. New York State Energy Research and Development Authority (NYSERDA) is starting a
pilot with about 10 plants through a two-year stakeholder process that will include group workshops,
site visits, energy management monitoring, and energy coach check-ins. This is similar to the Cascade
model discussed above. NYSERDA has contracted with Cascade Energy to help deliver this cohort
program. The NYSERDA cohort is available to any WWTP with annual energy costs greater than
$200,000 a year. Thus, this cohort will work across multiple utilities in New York State, with NYSERDA
and Cascade organizing the project. Results are not available from the NYSERDA cohort program.
New Hampshire received a DOE Grant to audit several WWTPs in their state across three utility
territories, come up with a benchmarking tool, and offer four workshops on energy efficiency in WWTPs.
While this is not a SEM-specific model, it uses several SEM practices. Overall, the New Hampshire
project has identified projects in WWTP that can lead to 20-47% energy reduction with less-than-threeyear payback periods. 10

Literature gaps and conclusions
Cohort SEM models that are targeted to achieve energy reductions at WWTPs are relatively new for
utility energy efficiency programs. While there are some good examples in the Northwest and
Northeast, there is no literature available showing this type of program in the Midwest. There is also a
lack of literature showing how this type of program could work across several utility territories where
there may only be one or two sites that would qualify to participate in the cohort. States with a
statewide energy efficiency administrator, like NYSERDA, may be able to overcome this barrier. There is
an opportunity to examine ways a program implementer can work with several sites across utilities to
offer this cohort training to achieve energy savings for WWTPs.
While there is not a long history of implementing a cohort model for WWTPs, several best practices
have been identified by Northeast Energy Efficiency Partnerships (NEEP) in order to help promote
energy management acceptance and to identify savings opportunities. These best practices include 11:
•
•
•

Peer-to-peer exchange
Development of trust
Comprehensive cohort design

10

NEEP report, Strategic Energy Management Opportunities in the Municipal Water Sector, March 2018, pg. 15,
http://neep.org/sites/default/files/resources/Opps%20for%20SEM%20in%20Muni%20Water%20Sector.pdf

11

The full NEEP report on Efficiency in the Municipal Water sector is available here:
https://neep.org/sites/default/files/resources/Opps%20for%20SEM%20in%20Muni%20Water%20Sector.pdf
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•
•

Inclusion of water/wastewater expert
Familiarization of energy usage Inclusion of local engineering community

There are examples of small and medium-sized manufacturing sites completing SEM training in a cohort
model. 12 Using a cohort program opens up SEM to smaller plants that could not cost-effectively go
through the training by themselves. The Energy Trust of Oregon and North Western Energy in Montana
both had success with this cohort model for manufacturing site efficiency improvements. These
programs included trainings on SEM practices, monthly meetings with staff, and tools and workbooks to
help the manufacturing sites complete energy management projects. One of the main advantages of
having a cohort of WWTPs is that, unlike the industrial sector, there is no competitive advantage with
the participants; thus, there is no disincentive for a plant operator or manager to share best practices in
a group with their peers

Key Information from Past Projects
Project 1: Energy Efficiency Demonstration Projects and Audits
In 2013, MnTAP completed a project to assess energy use and operational benchmarks for WWTPs
under an EPA Region 5 Water Quality Cooperative Agreement. 13 This project, identified between 5 and
30% energy conservation opportunity for aeration processes across the eleven assessed wastewater
treatment facilities. Forty-eight recommendations were made with a total energy conservation potential
over 4 million kWh/yr. and a total value over $270,000. The following observations made over the
course of this project informed the design and focus of a subsequent wastewater energy efficiency
project.
•
•

•
•
•

Wastewater treatment was a large part of a city’s operating costs so there was value to the
community in optimizing these operations.
Energy benchmarking showed the amount of energy consumed by plants for treatment activities
varied by a factor of 2-3 between the most and least efficient plants but facility staff had no way
to know this.
Many plants were not operating at peak design efficiency due to lower than design treatment
flows and minimal capability to turn down operations.
Aeration costs were typically 50% of the electrical operating costs for treatment plants using
activated sludge processes.
Automation could help optimize treatment required for varying loads levels.

While the 2013 project was highly successful identifying energy efficiency opportunity in WWTPs, it was
not as successful in motivating implementation of efficiency recommendations. Of the 48

12

https://aceee.org/research-report/ie1401

13

EPA-R5-WQCA-2010, CP-00E00758-0, Energy Efficiency Demonstration Projects and Audits for Minnesota’s
Wastewater Treatment Plants, final report, 2013
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recommendations, 41 would require some sort of capital investment to accomplish. Five
recommendations had been implemented by the end of the project due to the need to wait for funding
for capital improvements.

Project 2: Energy Efficiency Implementation in Minnesota Wastewater
Treatment Plants
Results from the collaborative wastewater energy efficiency effort that ran from 2015-2017 with the
Minnesota Department of Commerce Division of Energy Resources (DER), the Minnesota Pollution
Control Agency (MPCA) and the Minnesota Technical Assistance Program (MnTAP) and support from U.
S. Department of Energy (DOE) 14 indicate significant operational energy efficiency opportunity available
in the wastewater treatment sector. This energy saving opportunity is generally untapped by most
energy efficiency programs and is typically unknown by facility operations staff. Several key findings
include:
•

•

•

•

•

Increasing awareness of energy use and relative energy performance compared with peer sites
by wastewater facility operations staff results in a high level of motivation to improve
operations and get energy use in control;
Benchmarking is an effective way to measure site performance and present those results to
facility decision makers for action. An accessible energy benchmarking tool such as Minnesota
B3 can be valuable in engaging more facilities of all sizes with their relative energy use;
The greatest opportunity for improved wastewater plant energy efficiency is better use of plant
capacity to match current load. This can include: optimizing the operation of existing
equipment, adding capabilities to better match treatment to load such as smaller equipment or
VFDs, or taking plant capacity off line such as removing an aeration basin, digester, or pond
aerator from service;
Motivating energy efficiency actions at wastewater facilities requires supporting short term
operational changes that can be made by facility staff. This may require technical support to
identify opportunities, set targets for improvement and develop/execute implementation plans;
and
Enabling quick energy efficiency gains through operational changes helps build commitment to
implementation of identified savings and future continuous improvement.

Site assessment activities identified 54 energy efficiency recommendations across eleven wastewater
treatment facilities. On-site technical energy efficiency assessments identified an average energy savings
of 450,000 kWh per year per facility with a range from 69,000 to 1.2 million kWh/year.

14

Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy, DE- EE0006888, Energy Efficiency
Implementation in Minnesota Wastewater Treatment Facilities, final report, 2/8/2018
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Assessment results show energy use in WWTPs depends on fundamental plant design choices. Facilities
have been designed to run most efficiently at full capacity and many have limited ability to tune
operations for energy efficiency at intermediate flow, which is where most plants operate. The
overarching theme addressed in the energy efficiency assessments conducted in the DOE work was
improved use of plant capacity. Assessment protocols intentionally sought operational improvement
recommendations to engage facility operations staff to implement energy savings activities within their
control. This was an attempt to empower site staff to take the lead in energy efficiency activities rather
than assume a passive role waiting for the capital investment process. Approximately 75% of the
recommended energy efficiency opportunities identified in this work could be achieved through
operational changes requiring no or low capital investment. To date 44% of the 5.5 million kWh of
recommended energy savings has been implemented with an additional 30% planned, Figure 2. These
results suggest engaging operations staff in attainable energy efficiency measures is an effective
mechanism to launch energy efficiency continuous improvement at WWTPs.
Figure 2. DOE Project Results
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Program Structure and Design
Overview
The Wastewater Treatment Plant (WWTP) Cohort Energy Efficiency Conservation Program will provide
the education, instruction, and encouragement to operators of wastewater treatment plants to enable
operators to identify and implement energy conservation opportunities in the WWTPs they run. The
focus of the program will be on identifying and implementing low and no-cost energy conservation
opportunities through operational changes that plant personnel can test at their facility. A secondary
component of the program will be to provide guidance to plant personnel on how to evaluate energy
efficiency capital improvements as part of on-going continuous improvement at each plant.
The cohort training model will be used to leverage and strengthen relationships between plants to
encourage peer interactions and learning that will give operators added resources and confidence to
implement energy efficiency changes. The program implementer will utilize those relationships to drive
implementation of operational energy efficiency, generate and share additional conservation ideas and
methods to enlarge the pool of energy conservation opportunities considered, provide additional
approaches to implementing energy conservation changes, and create support for change through a
network of people attempting similar energy efficiency improvements at WWTPs. The implementer will
create a summary report of the identified opportunities, implemented opportunities, and energy data
from the electric utility bills for the WWTPs which contains monthly totals for energy consumption and
power draw at the beginning and the end of each cohort’s participation in order to verify energy savings.

Target Market
Mechanical WWTPs are the focus of this program because:
•
•
•

WWTPs are energy intensive – the authors estimate the sector consumes about 390,000,000
kilowatt hours (kWh) each year in Minnesota.
The wastewater plants meeting the size criteria to benefit directly from this program consume
an estimated 127,000,000 kilowatt hours per year in Minnesota.
There is a large range of energy efficiency among plants.

Mechanical plants use equipment to treat domestic and industrial wastewater to high standards. They
use primary treatment to physically separate solids, secondary treatment to biologically breakdown
organic contaminants, and sometimes a tertiary treatment to remove ammonia, phosphorous, and
special contaminants. Biosolids treatment is done to stabilize the organic sludge removed.
There are over 200 total mechanical WWTPs in Minnesota. They have a size distribution as shown in
Table 1. This program will target small to medium sized mechanical WWTPs, those with treated flow
between 300,000 and 10,000,000 gallons per day. Other facility types, such as large plants, small plants,
and pond systems may find less use for the training offered in this program. For example, there are six
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large plants (>10MGD) that have sophisticated staff resources that would be less likely to benefit from
the proposed program content. The smallest plants (<300,000 gal/day) may not have enough energy
savings potential to justify this program, Figure 3. An additional segment of the Minnesota wastewater
landscape not included in Table 1 is pond wastewater systems. Pond systems use much less equipment,
have a lower energy use and generally have fewer opportunities for energy conservation compared with
mechanical systems. Pond systems, like the very small mechanical facilities, likely would not be able to
justify the time and expense to participate in this program. A future project concept may be to generate
training resources targeted to these smaller energy use sectors that can be more focused on the specific
needs of very small mechanical and pond operations.
Table 1 . WWTP Counts and Electrical Consumption by Size
MGD size
class

>50
10-50
5-10
1-5
.5-1
.3-.5
.05-.3
<.05
Total

a)

Count

1
5
4
33
42
33
73
19
210

MGD
177
97
23
69
28
12
10
1
417

Low range
kwh/yr.
53,820,000
10,819,000
5,444,000
d

1,144,000
606,000
375,000
122,500

Low range
$/y. b
$5,382,000
$1,082,000
$544,000
$114,000
$61,000
$18,000
$12,000

For a 50 MGD plant

MGD class
kWh/y
estimate c
152,000,000

For a 10 MGD plant

98,000,000

For a 5 MGD plant

18,000,000

For a 1 MGD plant

68,000,000

For a 0.5 MGD plant

28,000,000

For a 0.3 MGD plant

13,000,000

For a 0.05 MGD plant

11,000,000
400,000
388,000,000

Estimates the energy consumption for mechanical WWTPs with an Energy Star Portfolio Manager score of 50
(ESPM50, midpoint of the 1-100 scoring range), at the low end of each size range - low energy estimate for a plant
size range and the low energy estimate for the next larger group, gives an average energy consumption range for that
size group

b)

Estimated annual electrical cost at $0.10 per kWh

c)

Estimate of the electrical consumption for all the plants in each size class based on an assumption of ESPM50
performance

d)

An ESPM50 plant treating 1 million gallons per day (MGD) would consume about 1,144,000 kWh per year and would
spend about $114,000 per year at $0.10 per kWh
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Figure 3. Program Target Market

Table 2 provides a count of the mechanical WWTPs in the various utility and aggregator service
territories and an estimate of the electrical consumption. The energy consumption estimate was created
by using publicly available DMR (discharge monitoring report) data for Minnesota’s wastewater plants,
and assuming that the average energy star score for these plants is 50/100 (ESPM 50). There are 107
mechanical WWTPs in the size range fitting this program (0.3<MGD<10), 54% of the state mechanical
systems. One investor-owned utility and three aggregators serve 69 total facilities, 64% of the target
market. The remaining 36% of facilities in the target market are highly distributed among utilities and
aggregators.
Table 2. WWTP Counts by Utility or Aggregator and Respective Flow Total a

Utilities or Aggregators
Xcel
SMMPA
Missouri River Energy Services
Great River Energy
MnPower
Aggregators & Utilities (< 10)
Total
a)

Plants in Program Size Range (0.3<MGD<10)
# of
#
estimated kwh/yr.
%
utilities WWTP for ESPM50 plants kWh/yr.
1
28
44,000,000
34.6%
13
13
20,000,000
15.7%
13
13
18,000,000
14.2%
8
15
9,000,000
7.1%
1
9
5,000,000
4.0%
25
29
31,000,000
24.4%
61
107
127,000,000

For all Mechanical Plants and for Plants in the 0.3 to 10 MGD Range
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Methodology
This project builds upon MnTAP’s experience in serving individual WWTPs and provides a model energy
efficiency program designed to reach small to mid-sized WWTPs in Minnesota more broadly and at a
lower cost per participant than individual technical assistance assessments. The authors used a
combination of quantitative and qualitative methods to design the model program using the steps
outlined below.

Review cohort energy efficiency programs for WWTPs around the
country
Research was completed to identify successes and barriers of similar programs to create a strong
foundation for the development of this program.

Develop an outline of the training process
Based on previous MnTAP work with wastewater facilities on energy efficiency, the authors had a strong
foundation in the opportunities available for wastewater treatment plants. The authors leveraged that
experience into a process outline. The outline was designed with a primary program goal to maximize
the implementation rate of energy opportunities at participating wastewater treatment plants.

Gather stakeholder feedback on the program
In order for this program to be successful, the authors reasoned that collecting stakeholder feedback
would be beneficial to ensure that the various groups to be involved with this program would be able to
support it. This was done through a series of meetings and calls with representatives from electric
utilities, cities and wastewater treatment facilities, wastewater regulators, wastewater operations
contractors, and wastewater associations. This gave the authors insight into what would be reasonable
for this training with respect to training topics, logistics, and funding.

Develop training modules
Past experience combined with stakeholder feedback guided the creation of the training modules.
Through discussions and brainstorming, the authors chose four training modules as the basis for this
training with two intermediate conference calls to support site testing.

Benchmarking and Footprinting, Module 1
Benchmarking and footprinting creates a basis for improvement. The goal of this first module is to
inform operators of the magnitude of the opportunity available for their plant by comparing their
benchmark score to other, similar plants. This module will then show operators the magnitude of energy
consumption for various pieces of equipment in the plant, helping to define the most important
processes to focus on to maximize energy savings.
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Secondary Aeration Efficiency, Module 2
Experience in identifying and implementing wastewater energy efficiency opportunities led the authors
to select secondary aeration efficiency as the second module. Secondary aeration is usually the most
energy intensive process in the wastewater plant, and is also the one with the greatest opportunity for
operational energy savings. The purpose of the secondary aeration process is to provide sufficient
oxygen for aerobic bacteria to break down waste. Under-aeration can have severe treatment
repercussions in the wastewater plant. Over-aeration, however, can be extremely costly from an energy
perspective. The authors have found that Minnesota plants tend to have an emphasis on treatment and
meeting permit limits, and therefore tend to over-aerate. This module will teach operators the energy
cost of over-aerating, how to estimate the correct aeration rate needed, and help operators to make a
plan to slowly bring aeration rates down to a level that will save energy and while maintaining excellent
treatment.

Conference Call 1
This conference call is scheduled between module two and module three. The goal is to have operators
share their progress on testing and implementing opportunities discussed in module two. The instructor
and members of the cohort will be able to provide guidance on barriers to testing. The goal is for each
operator to have a clear path to test and implement changes prior to the next module.

Biosolids Aeration Efficiency, Module 3
For plants with aerated biosolids, biosolids aeration tends to be the second most energy intensive
process in the wastewater plant. Once again, there is an opportunity to tune operations to properly
aerate and mix these basins without over-aerating and over-mixing. This session will teach operators
how to estimate the airflow and mixing needs of these digester tanks, and will discuss strategies to test
and implement new setpoints.

Conference Call 2
This conference call is scheduled between module three and module four. The goal is to have operators
share their progress on testing and implementing opportunities discussed in module three. The
instructor and members of the cohort will be able to provide guidance on barriers to testing. The goal is
for each operator to have a clear path to test and implement changes prior to the next module.

Results and Continuous Improvement, Module 4
The final module is an opportunity for operators to share their results from the project. New benchmark
scores, energy savings, and cost savings will be discussed, and operators will have a chance to
acknowledge the work they have done to save energy. The module will then cover strategies for
continued improvement, including pump and UV system efficiency.

Wastewater Energy Efficiency Training
University of Minnesota, MnTAP

29

Each module contains a power point presentation, with various accompanying documents and
spreadsheets such as “Materials to Bring,” “Calculators,” “Worksheets,” and “Implementation Plan.” The
goal is for operators to actually complete benchmarking, estimate new setpoints, and plan for
implementation during the training sessions.

Develop Model Utility Program
The authors also created a model utility program to facilitate the implementation of this work. The
authors found that while it would be possible to implement this as a standard CIP program, where each
electric utility runs their program separately, the distribution of wastewater plants throughout the state
of Minnesota means that most electric utilities have few wastewater plants in their individual service
areas. It would be useful if wastewater plants from different electric utilities would be able to come
together to join the same cohort training session. Therefore, the authors also developed a strategy
where a centralized, statewide implementer would run this program for utilities so that a group of
wastewater plants with different electric utilities can partner in one cohort for the program.
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Model Program
Cohort Training Model
The cohort training model approach addresses several, identified barriers to energy efficiency at
WWTPs, including:
•
•
•
•

Local knowledge of facility energy use as it compares to peer facilities is often unknown and
limits justification for plants to look for energy savings;
Perception that energy efficiency efforts require large capital investments limits interest in
identifying opportunities;
Highly customized plant designs require more tailored energy efficiency solutions; and
Uncertainty regarding the risk of not meeting permit requirements upon operating outside of
historically prescribed set points tends to motivate plant operators to maintain high energy
operating strategies perpetually.

Training Content Overview
The cohort training model approach will be suited for WWTP staff at small to medium sized plants with
variable, but generally limited, formal energy training and knowledge. It will provide key foundational
information and concepts on energy use and conservation. Training participants will bring plant
knowledge and data, applying it in active learning and collaborative exercises to the following activities:
•
•
•
•
•
•

Benchmarking, using B3 and ENERGY STAR mechanisms, to track current and future
performance and quantify the energy savings associated with improvements;
Identifying significant energy uses through plant energy foot-printing to prioritize efforts;
Evaluating opportunities and potential savings related to secondary and biosolids aeration
operations;
Facilitating discussions to generate site specific strategies for reducing energy use;
Supporting testing of energy efficiency proposals to measure impacts and motivate
implementation; and
Creating strategies for continuous improvement in site energy utilization involving both
procedural (no/low-cost), and plant (capital) changes.

A full description of the module curriculum is provided in Appendix B.

Cohort Training Model Schedule
Before the first session, cohort participants will be given a ‘Materials to Bring’ list covering the data and
information required for the first session. Training will occur in multiple four hour sessions over roughly
a four-to-six month period, as shown in Figure 4. An important part of the training program will be plant
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operators taking their new knowledge back to their WWTPs to make energy efficiency improvements. If
participants have questions or challenges between the formal meeting times, they will bring those
questions, as well as their experiences and results, back to the group for discussion during interim callins and subsequent training sessions. Call-ins will be a time to get additional advice and input from both
the training staff and WWTP operator peers.
Figure 4. Cohort Program Flowchart - Model Program

Cohort Model Training Locations
Cohort Training events will include operators from about five WWTPs with geographical proximity to
reduce travel time barriers to attendance. The preferred option is individual sessions held at
participating plants (or associated city offices) on a rotating basis. If necessary, sessions could be:
•

•

Appended to a conference or section meeting organized by one of three major groups that
support wastewater operations: Minnesota Rural Water Association (MRWA), the Minnesota
Wastewater Operators Association (MWOA) and the Minnesota Pollution Control Agency
(MPCA); or
Held at State economic development offices, hotels, restaurants, libraries, city hall, or other
locations to be determined.
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Utility Interaction within Cohort Model Training Program
Utilities will be provided with a report summarizing the energy opportunities identified, the
opportunities that have been implemented, and the estimated energy savings associated with these
operational changes at the end of the program. The change in billed energy consumption and power
demand from before and after the project will be used to confirm savings. These summary reports will
be used to justify claiming operational savings towards CIP goals.
Utility representatives and account managers will be welcome to join training sessions and conference
calls as their interest and availability allow.

Energy Savings
The authors use energy savings information from the previous MnTAP wastewater energy project,
Energy Efficiency Implementation in Minnesota Wastewater Treatment Plants, as a basis to estimate
energy savings potential at WWTPs associated with this program. Specifically, the authors calculated the
overall implemented and planned energy savings as a percentage of total energy use at the previous
project sites. This percentage (25%) is then applied to the total estimated energy use of the 107
wastewater plants in Minnesota fitting the size criteria expected to be cost effective as presented in
Table 2. This results in a statewide estimated savings potential of 31,750,000 kWh per year.

Cost Effectiveness
In order to estimate cost effectiveness for energy efficiency programs, electric utility stakeholders
shared that a cost of $.02/kWh for the implemented lifetime is typically considered cost effective for
their programs. A lifetime of four years is chosen as a reasonable estimated lifetime for the operational
changes likely to result from this program which will be well documented. A high estimate of the
training cost per plant is $6000, as described in Appendix C. Dividing $6000 by $.02/kWh results in
required savings of 300,000 kWh over the four year lifetime, or 75,000 kWh per year. Assuming the
estimated 25% savings from the previous project holds, this means the plant should use at least 300,000
kWh per year in order for this program to be cost effective.
The authors then used plant data from the previous energy project to determine annual energy
consumption per million gallons of flow at an average ESPM benchmark score of 50. This value is
1,408,000 kWh/(yr.*MGD) as shown in Table 1. Dividing the required energy for cost effectiveness by
the expected energy per MGD results in an estimated minimum plant size at an average benchmark
score for the program to be cost effective. Dividing 300,000 kWh/yr. by the average 1,408,000
kWh/(yr.*MGD), results in a minimum plant size of .21 MGD required for this program to be costeffective. The authors chose to be conservative and rounded this value up to .30 MGD as a cost-effective
plant size estimate.
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Stakeholder Feedback
The project authors conducted interviews with key program stakeholders, including utilities, WWTP
operators, state regulators, and professional association leadership and staff to obtain feedback and
input into the program concept and program design of the Waste Water Treatment Energy Efficiency
Cohort Training program. The themes and findings from the interviews were incorporated into the final
iteration of the model utility program and the training modules presented in this report. Throughout this
report, the authors reference input from stakeholders as a guiding influence to the program decisions.
In the first round of discussions, the authors interviewed representatives from two investor-owned
electric utilities, a municipal electric utility aggregator, a cooperative electric utility aggregator, and two
representatives of a large WWTP owner/operator company. Those interviews focused on general
information about what energy efficiency opportunities utilities provide to WWTP customers and the
relationships and level of communication between WWTPs and utilities. Interviewers provided
interviewees with the general concept of a cohort WWTP energy efficiency program offering and
gathered feedback from interviewees on that concept. Training content, logistics, funding mechanisms,
and energy efficiency opportunity potential were discussed with utility stakeholders. The main
takeaways from utility program focused interviews include the following:
•

•

•

Electric utility and aggregator interviewees noted the desire for the Waste Water Treatment
Energy Efficiency Cohort Training program design to incorporate significant involvement by
utility representatives and/or account managers.
Utility and aggregator interviewees had some concerns about getting verified energy savings
from the program. They suggested a phased incentive or training program reimbursement
payment, with some portion of the payment contingent upon verified energy savings.
Several stakeholders noted the opportunity to leverage continuing education requirements and
funding for the cohort energy efficiency program.

In the second round of interviews, MnTAP conducted interviews with key operations stakeholders to
obtain feedback and input into the program concept and design. There were six organizations
represented as stakeholders – city wastewater operations, Minnesota Wastewater Operators
Association (MWOA), Minnesota Rural Water Association (MWRA), Minnesota Pollution Control Agency
(MPCA), State Energy Office (DER) and a representative from a municipal plant utility organization.
MnTAP conducted nine interviews of staff and affiliated individuals at these organizations.
Content of the interviews included an initial introduction to the program concept and background on
efficiency opportunities in WWTPs. Interview questions focused on training content, training logistics,
program cost and energy/cost savings, willingness to test energy efficiency options and potential
barriers to participation, engagement or implementation. The main points from operations focused
interviews include the following:
•

Interviewees suggest that trainers become familiar with the operating strategies at each site and
tune the training to match site needs. Presenting real solutions that relate to the facilities
present in the training will be key to keeping operators engaged with the program
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•

•

Operations staff are used to paying ~$100 per training session. Responses on the question of
reasonable price for the proposed training ranged from $500 - $1,000 and as high as $2,000 $3,000. A $5,000 to $6,000 price was considered very high and a barrier. Anything above $500
would likely need city council authorization. City managers will be looking for a ROI calculation
on estimated savings to justify the expense.
Beyond program cost, the largest barrier to participation or trialing energy saving opportunities
is maintaining permit limits for effluent quality. It was recommended that regulatory permit
staff for each site be alerted to facility participation in the training program so they know in
advance if any permit limit issues arise.

Utility Feedback
Stakeholder Interview Background
MnTAP and Center for Energy and Environment (“project partners”) conducted interviews with key
program stakeholders to obtain feedback and input into the program concept and program design of the
Waste Water Treatment Energy Efficiency Cohort Training program. The program partners interviewed
staff from:
•
•
•
•
•

Xcel Energy,
Southern Minnesota Municipal Power Agency,
Otter Tail Power Company,
Great River Energy, and
People Service Inc.

Interview meetings were conducted in-person or by phone and ranged in duration from one to two
hours. The interviews included an initial introduction to the program concept, including a description of
the CIP cohort model and background on efficiency opportunities in WWTPs. Interview questions
focused on the following concepts.
•
•
•
•

Current knowledge of and relationship with WWTP facilities
Existing CIP opportunities for WWTPs
Barriers to serving WWTP efficiency needs
Energy utility considerations for the Waste Water Treatment Energy Efficiency Cohort Training
program

Stakeholder Interview Themes and Takeaways
Of the stakeholders interviewed, nearly all have worked with WWTPs on energy efficiency efforts
through a utility Conservation Improvement Program (CIP) offering in the past. Many of the
interviewees had worked directly with MnTAP on energy efficiency projects at WWTPs. Some
interviewees noted that current utility CIP offerings are best geared toward large WWTPs and that the
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Waste Water Treatment Energy Efficiency Cohort Training program would be a good fit for smaller
WWTPs that are not currently served by existing CIP offerings.
All stakeholders interviewed stated that they were interested in participating in the Waste Water
Treatment Energy Efficiency Cohort Training program. Stakeholders noted several important
considerations that they believe should be included in the design of the Waste Water Treatment Energy
Efficiency Cohort Training program.
•

Electric utility involvement - Many stakeholders noted the desire for the Waste Water
Treatment Energy Efficiency Cohort Training program design to incorporate significant
involvement by utility representatives and/or account managers. Electric utility stakeholders
stated that improving upon or building new customer relationships with WWTP customers
through this program would be valuable. Stakeholders stated that it was important that utilities
have the opportunity to engage with their WWTP customers throughout the duration of the
WWTP benchmarking, training, and energy savings verification process to allow for utility
representatives to engage customers about additional CIP opportunities in their facilities
beyond those identified through the Waste Water Treatment Energy Efficiency Cohort Training
program.

•

Certainty around energy savings – Several interviewees expressed a concern about the potential
for Waste Water Treatment Energy Efficiency Cohort Training program participants to attend
the program training modules and receive useful information about energy efficiency
opportunities, but fail to implement the energy efficiency improvements – resulting in no energy
savings. Interviewees suggested a phased incentive or training program reimbursement
payment, with some portion of the payment contingent upon verified energy savings.
Interviewees suggested that holding some portion of a payment, whether an incentive payment
or a payment reimbursing the WWTP for the cost of the training program, could ensure that
participants follow-through with real energy efficiency improvements. Nearly all interviewees
stated that they would only be interested in the Waste Water Treatment Energy Efficiency
Cohort Training program if there are direct and verifiable energy savings associated with the
program.

•

Cost-effectiveness – All utility interviewees expressed that the Waste Water Treatment Energy
Efficiency Cohort Training program must be cost-effective. A few utilities provided a general,
initial screening to start to understand potential cost-effectiveness, saying that $0.02 per
lifetime kilowatt hour is generally cost-effective. Some interviewees suggested a sliding scale of
program participation costs based on the size of a participating facility – smaller WWTPs would,
in theory, have lower energy savings potentials and should therefore pay less to participate than
a larger facility. Such a sliding scale could help keep the program cost-effective. Finally, with
respect to cost-effectiveness, there was no consensus about the appropriate lifetime
assumption for operational savings – some utilities stated that they assume a 2-year lifetime for
operational energy savings, while others use a 5- or 6-year lifetime for operational savings.
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•

Opportunity to leverage continuing education requirements – Several interviewees mentioned
that WWTP operators are licensed with the State of Minnesota and are required to complete
education credits in order to maintain their license. The education requirements differ
depending on the type of license. Stakeholders expressed interest in getting the Waste Water
Treatment Energy Efficiency Cohort Training program to count toward the education credit
requirements for WWTP operators. To do so, the curriculum would need to be reviewed and
approved by Minnesota Pollution Control Agency. If the program qualified as an education
requirement, WWTP facilities may be more likely to pay for a portion of the program costs.

Wastewater Operations Feedback
Stakeholder Interview Background
MnTAP conducted interviews with key operations stakeholders to obtain feedback and input into the
program concept and program design of the Wastewater Treatment Plant Cohort Energy Efficiency
Program. There are six identified organization types represented as stakeholders. MnTAP conducted
nine interviews of staff and affiliated individuals at these organizations.
•
•
•
•
•
•

City wastewater operations
Industry association (MWOA)
Municipal plant electric utility representative (MMUA)
Technical assistance provider (MRWA)
State Regulatory body (MPCA)
State Energy office

Similar to the electric utility interviews, meetings were conducted in-person or by phone and ranged in
duration from one to two hours. Content of the interviews included an initial introduction to the
program concept, including a description of the CIP cohort model and background on efficiency
opportunities in wastewater treatment plants (WWTPs). Interview questions focused on the following
concepts.
•
•
•
•
•

Opportunities to refine the training content to better suit operations staff
Training logistics; time commitment, cohort approach, training locations
Program cost and energy/cost savings
Ability/willingness to test energy efficiency options between classes
Potential barriers to participation, engagement or implementation

Stakeholder Interview Themes and Takeaways
The variety of stakeholders interviewed gave good perspective on many aspects of the training program.
Overall, opinions were positive that this would be useful to operation staff by increasing their awareness
and skill in energy efficiency and the cost savings would be appreciated by the cities. Many of the
interviewees had worked with MnTAP on WWTP energy efficiency projects from previous project efforts
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or had heard about it at presentations or meetings. All stakeholders interviewed felt a Wastewater
Treatment Energy Efficiency Cohort Training program would work very well for many plants. There were
several comments and ideas presented to improve participation and likelihood of implementation.
•

Training content – The content of the training was generally fine. Instructors should recognize
and adjust parts of the training that may not be appropriate for some sites depending on their
operations. There was also caution to keep the technical level appropriate for the participants. It
was recommended that as sites are selected, trainers become familiar with the operation
strategies at each site and tune the training to match site needs. Presenting real solutions that
relate to the facilities present in the training will be key to getting operators to work with them.
This could be done with a pre-training survey. An additional suggestion to reduce fear of
exceeding permit limits may be a brief permit review during the Benchmark session.

•

Training logistics – Everyone interviewed indicated that face to face training would be the best
option. A minimum of four hours of contact time per travel session would make the travel
‘worth it’. One hour or less of travel time would be ideal, but travel up to 100 miles may be
reasonable, particularly if a plant site tour is included. Most wastewater plants do not have large
meeting spaces, but city offices generally have conference rooms. Computer access is a
consideration as only 25-50% of sites may have available laptop computers. Training staff may
need to provide some sort of computer for facility use during training and provide tools that can
be used on desktop computers which may be available on site. The time line for the training is
reasonable to keep facilities engages and allow some testing between sessions. It was suggested
for additional follow up with facilities after the training to support changes that needed to be
made over a longer time period than the training.

•

Program cost and energy savings – Generally WWTP operations staff are used to paying ~$100
per training session. Responses when asked about reasonable costs ranged from $500 - $1,000
for small facilities and as high as $2,000 - $3,000. A $5,000 - $6,000 price was considered very
high and a barrier. Anything above the range of $500 - $1000 would likely need city council
authorization. City managers will be looking for a ROI calculation on estimated savings to justify
the expense. All participants were familiar with utility rebate programs, mostly from equipment
purchases that save energy, less so from operational changes that save energy. If a rebate
program would cover a portion of the training cost, stakeholders indicated they would need a
“guarantee” of savings or have an alternative funding option if savings were not identified and a
utility rebate was not available.

•

Willingness to test options – It was the general opinion of the interviewees that if operational
energy and cost savings opportunities exist most operations staff will seek to achieve them. If
investment is needed, these will take longer as funding needs to be approved. Facilities that run
with few staff may not feel they have enough time to run trials to test options so changes may
take longer.
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•

Potential barriers – Outside of program cost the largest barrier to participation or trialing energy
saving opportunities is maintaining permit limits for effluent quality. Any time a change is made
to operations, there is a risk that the change will have an adverse impact on treatment. MPCA
staff indicated the Self Reporting Safe Harbor (Statute 114c.40 from 2015) allows operations
staff to alert compliance and enforcement staff of situations where permit limits are exceeded.
Following this statute will generally result in low or no penalty, and may serve to reduce the
concern associated with testing new operational strategies. It was recommended that
regulatory permit staff be alerted to facility participation in the training program so they know
in advance if any permit limit issues arise. In addition to maintaining permit limits for effluent
quality, maintaining sufficient capability to respond to emergency situations that require
operating at full capacity such as severe weather situations is also important for functional
operation of the plant.
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Program Administration
The model WWTP Cohort Efficiency Program is intended to serve small to mid-sized, mechanical WWTPs
in Minnesota. The wastewater treatment process at these mechanical plants is energy intensive and
there are a number of low and no-cost changes in how these plants are operated that can result in
energy savings. The energy efficiency operational changes in this customer group could result in
significant energy savings for the state overall. Yet, as a strong consideration for program structure,
most Minnesota electric utilities have only a few WWTP facilities in their territory.
This cohort training CIP model may not be well-suited for electric utilities with relatively few WWTP
customers that are geographically dispersed, may span different utility territories and have specialized
energy efficiency opportunities because there would be too little opportunity for a sole utility to pursue
in their own territory, Figure 5.
Figure 5. Minnesota WWTP Locations by Electric Utility

The Target Market section outlines WWTP counts by utility or aggregator service territory. From an
analysis of WWTP locations, 36% (38 facilities) of the 107 mechanical WWTPs in the state that fit the size
range for this project are distributed across 26 utilities/aggregators. These utilities would not be likely to
develop an energy conservation program for that customer segment since the program would be labor
intensive and the implementation budget would be high per participant. An additional 38% (41 facilities)
are distributed among three aggregators. There are enough facilities in these territories to fill 1 to 2
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cohort training sessions in each territory. These utilities may not seek to develop a program because the
short lived opportunity within their territory may not justify the effort to set it up. Only one investor
owned utility, which has 26% (28 facilities) of the target sites within their service territory may, have
adequate incentive to develop their own CIP program for WWTP energy efficiency.
Thus, an energy conservation offering for small to mid-sized mechanical WWTPs may be more practical
and cost-effective if offered across multiple utility territories, and potentially across the entire state.
Offering a CIP program across multiple utility territories or at the state level poses its own set of
challenges and opportunities. 15 The current model for Minnesota’s CIP is that each utility develops and
funds energy conservation programs for their own utility territory. Utilities file proposed CIP programs
with the Department of Commerce (“Department”), following the requirements of a CIP filing as laid out
in Minnesota Administrative Rules 7690.1430 and 7690.0500. Administrative Rule 7690.0500 requires a
proposed CIP program filing to include: a description of the program; the expected program energy
savings and the associated effect on peak demand, and the technical assumptions used to estimate
each; an estimate of cost-effectiveness; a detailed budget; and expected participation. The Minnesota
CIP program model works well for many customer segments and allows utilities to develop offerings
that are tailored to their unique customer profile and customer needs.
For a cohort training model such as the WWTP Cohort Energy Efficiency Program, with few and
geographically spread-out customers, a statewide administrative structure may help utilities reach a
high-energy-using customer segment that may otherwise remain unaddressed. A statewide offering
would maximize the number of eligible WWTPs along with the energy savings potential, and could be a
model for other sector-focused programs. A statewide offering would maximize the number of eligible
WWTPs and the energy savings potential. This could be a model for other sector-focused programs.

Administrative Structure within Existing CIP Framework
The WWTP Cohort Efficiency Program could follow the typical Minnesota CIP model and be offered by a
specific utility to the small to mid-sized, mechanical WWTPs within its own territory. Under such a
structure, the program would be relatively straight-forward to develop and file with the Department,
following the existing requirements of a CIP filing as laid out in Minnesota Administrative Rules
7690.1430 and 7690.0500. The utility would forecast the number of participants expected each year
based on the number of eligible WWTPs in its service territory. The utility-forecasted program
participation could be used in combination with the budget information and estimated energy savings
per facility, which is provided in the Program Model (Appendix A), to estimate an annual program
budget and the annual energy savings goals for the program. Estimated cost-effectiveness would then
be determined using the utility’s budget and energy savings inputs in the cost-effectiveness model
approved by the Department. Under this structure, the utility would administer the program and could
hire a third-party program implementer to conduct the benchmarking, training, coaching, and post-

15

There may be additional options for structuring this program not discussed within this report.
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training data collection. Either the utility or the third-party implementer could be responsible for
marketing and outreach to potential participants. The utility would have flexibility in how it handled
program costs. The utility could require the WWTP participants to pay for all or a portion of the training
costs and then provide reimbursement and/or incentive payments based on the energy savings achieved
at the participating plant.
Importantly, while a program structure in which a single utility were the administrator would fit well
within the current CIP regulatory framework, it may be unattractive for most utilities, as most utilities
have few small to mid-sized, mechanical WWTPs in their service territories as discussed in the
Administrative Considerations section. Developing, filing, and administering a program for so few
customers may not seem worth it to utilities. Moreover, it may be hard to make the program costeffective if program costs are spread across too few participants.
As another option, the WWTP Cohort Efficiency Program could be offered by an existing utility
aggregator. Aggregator organizations, such as Great River Energy and Southern Minnesota Municipal
Power Agency, provide energy conservation programs through CIP for their member utilities, making
them available across several utility territories. Under the utility aggregator structure, the aggregator
would administer the program and could hire a third-party program implementer to conduct the
benchmarking, training, coaching, and post-training data collection. The aggregator, the member
utilities, or the third-party implementer could be responsible for marketing and outreach to potential
participants.
Similar to a single utility’s forecasting, the aggregator would work with the member utilities to forecast
annual participation and could use the budget information and estimated energy savings per facility, as
provided in the Program Model (Appendix A), to estimate an annual program budget and the annual
energy savings goals for the program. Cost-effectiveness for the program could be evaluated using the
existing methodology used to determine cost-effectiveness for aggregator CIP programs. Also similar to
the single utility option for program structure, this structure would allow the aggregator flexibility to
decide how program costs and potential incentive payments would be borne by participating WWTPs
and utilities.
This model program structure would fit well within current regulatory practices for utility aggregator CIP
programs and might be an attractive and cost-effective offering for the larger utility aggregators.
However, for some, there may still be too few eligible WWTPs with the aggregators’ portfolio to make
the program practical and cost-effective.

Administrative Structure for a Statewide Program
A statewide approach to implementing the WWTP Cohort Efficiency Program would entail a third-party
implementer that would manage the program and meet CIP compliance requirements. WWTP
customers within separate utility territories could participate in the cohort training program as they are
recruited to do so or as they hear about the program and become interested in attending. The utilities
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and/or the third-party program implementer could also recruit WWTP customer participation and
promote the program.

Funding Options
In our stakeholder interviews, utilities stated that this program should be designed so wastewater
treatment customers have some “skin in the game,” meaning that customers are motivated to perform
the operation changes needed to get results from the investment of utility resources. We estimate that
WWTP operators will invest around 100 hours of staff time, worth approximately $5,000 plus whatever
cost share is set by the program administrator. WWTPs will need to see significant energy cost savings in
order to justify that investment.
Ongoing training is a requirement of WWTP operator licensure. This program qualifies for continuing
education credit as outlined in the Results section. Typical wastewater training fees are currently low,
~$100/day or $10 to $25 per contact hour, so the risk of setting fees too high is creating a barrier to
participation. Based on stakeholder feedback, most facilities could pay between $500 and $1,000 for the
training or $25 to $50 per contact hour which does not include hours to access technical support staff
between sessions. It is estimated that cohort training cash cost would be between $3,400-$5,000 per
participant for trainer contact hours depending if the trainer is recruiting the sites or not and up to $750
in additional charges per participant for expenses that are dependent on location (travel and space
rental), computer access and refreshments if supplied. This would be a total cash cost of $4,150 – 5,750
per participant for each five member cohort for a total program cost of $20,750 - $28,750 per cohort
(see Appendix C for assumptions and details).
Utility incentive/rebate payments can be cost-recovered for utilities under the current CIP regulatory
framework. Moreover, funding this program through rebates/incentives is the only way for utilities to
claim the energy savings achieved.
Possible funding mechanisms include:
1. Most attractive funding mechanism for electric utilities: Program participants pay a registration
fee to the third-party program implementer to participate in the program. Utilities provide
incentive/rebate payments to participants after specific conservation methods are identified
and energy savings are achieved. In this scenario, the program participants take the risk of not
receiving a utility reimbursement payment in the event that energy savings are not achieved or
verified. High registration fees are likely to be a barrier to participation for WWTPs, given
constrained budgets, even if the savings estimate for a plant might be $16,000/year or more.
2. Most attractive funding mechanism for program implementers: The entire program cost is paid
up front, most ideally by utilities. If utilities were to fund the program in this way, they would be
taking on the risk of achieving the energy savings required to be cost-effective. Additionally, as
in option 1, above, funding this program would allow utilities to claim the energy savings that
are achieved, under the current CIP regulatory framework.
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3. Similar to the second option would have the program cost paid from a third-party funder such as
a foundation or grant. This mechanism assures the implementer is paid for training
implementation and may provide lower cost to the wastewater sites. Non-utility funding of the
program would prevent the electric utility from claiming the energy savings under current CIP
regulatory framework.
4. There are permutations and combinations of these mechanisms that can be considered based
on would motivate and support participation in the program and the desired energy
conservation achievement.
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Results (Training Guide)
Module Descriptions and Key Information
Benchmarking, Footprinting & Energy Concepts
Focus: Compare normalized peer energy use to gauge the urgency for improved efficiency and account
for the energy use of specific processes to prioritize conservation efforts
Benchmarking - A key barrier to facility engagement with energy efficiency assessments and
implementation is local knowledge of site energy use and energy performance relative to other facilities.
Benchmarking allows the energy use and the potential for improvement to become clearer to site staff,
city managers and energy utility representatives and serves as a focus for conversations around
identification and implementation of energy efficiency measures and evaluation of advanced energy
technologies.
Benchmarking provides the information that wastewater and city managers can use to prioritize, justify,
and track their energy consumption. It allows plants to compare their use of energy to other, similar
plants. Plants that score well can use the score to earn recognition for being a good steward of energy
resources. Plants with a low score can use it to help justify energy assessments or equipment upgrades
that will likely result in cost-effective projects that will save energy. Benchmarking results are also useful
to organizations interested in efficiency or sustainability, like electric utilities and engineers, who can
use the results to identify and outreach to sites with large potential for energy savings.
This training module will share the value of benchmarking, and will include a step-by-step guide on how
to use the Minnesota B3 Benchmarking Application.
This training module will
•
•
•

Teach operations staff how to enter Discharge Monitoring Report (DMR) and electric utility bill
information into the B3 Benchmarking module
Describe how to understand the resulting energy star score, and how to track changes in
benchmark score resulting from implementing energy efficiency projects
Empower staff managing wastewater plants to track their energy use and motivate
consideration of opportunities for saving energy.

Footprinting - Municipal WWTP designs are unique to the communities they serve, with design choices
driven by many factors, including: population, watershed quality, plant effluent permit limits, biosolids
handling, geography, and industrial activity, to name a few. As a result, no two plants – and their uses of
energy – are alike. While process-specific energy use trends between plants generally exist, fundamental
plant design choices can heavily influence energy use and introduce inefficiencies. Energy use
assessments quantify energy use by individual processes, allowing operators to feel confident that they
are on the right path toward improving significant efficiency projects in their unique setting.
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The U.S. EPA’s Energy Use Assessment Tool (EUAT) is an Excel-based tool that small- to medium-sized
wastewater systems can use to conduct a utility bill and equipment analysis to self-assess individual
baseline energy use and costs. Use of the tool will help operators to understand what impact energyintensive processes such as pumping and aeration have on their facilities and how they can prioritize
improvements.
This training module will
•
•

•

Teach operations staff how energy use by processes compare to one another and to that of
typical building systems such as lighting and HVAC
Improve operators’ energy literacy by teaching
- the difference between power and energy
- the impact of duty cycles and motor loads
- how to gather process-specific information for entry into the Tool
- how to interpret the results
Prepare operators to anticipate how changes to their equipment and/or operations can help
drive energy efficiency.

Secondary Aeration Analysis & Training
Focus: Optimize the most critical – and often most energy-intensive – treatment process
Aeration in secondary treatment processes is generally the single largest energy load in wastewater
treatment and can account for 40-60% of a plant’s electrical consumption. This module will give plant
operators the tools needed to:
•
•
•
•
•

Determine secondary aeration energy use
Define whether that use is as efficient as possible
Identify sources or causes of inefficiency
Estimate aeration needs
Demonstrate methods to improve energy efficiency to reduce operating costs

Most of the time spend during this module will be spent on efficiency improvement methods. Work will
focus on approaches to improved use of plant capacity by optimizing operation of existing equipment to
match plant loading. Specific topics to be covered include: blowers sizing and turn-down, the cost of
high dissolved oxygen (DO), DO control, oxidation ditch rotor speed and depth impacts, intermittent
aeration, minimum mixing requirements, bubble size, and some characteristics of ideal plant design for
energy efficiency.
This training module will
•
•
•

Help identify no- and low-cost changes that may be available to participating facilities
Explore how simple plant trials test how various options fit and are safe for specific plants
Demonstrate the effectiveness of changes through common analytical tests and ongoing
benchmarking.
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Process Evaluation: Biosolids Aeration Analysis and Training
Focus: Evaluate energy-efficient approaches to aerated sludge storage and aerobic digestion
Many mechanical WWTPs accumulate biosolids through much of the year in aerated storage tanks
and/or aerobic digesters. Aeration of these systems is typically the second largest electrical load (1030%) when present. The treatment of these solids produces a nutrient-rich organic material that farmers
can beneficially reuse as fertilizer. Aeration of biosolids promotes desirable microbial growth and
stabilizes the solids by minimizing harmful bacteria growth and reducing odors.
This training module will train operators to
•
•
•
•
•

Calculate aerobic biosolids system energy and power consumption
Estimate aeration and mixing needs for their biosolids system
Explore options to modulate biosolids airflow to prevent over-aeration
Select an operational strategy that will save energy.
Change operating setpoints to safely approach energy efficient operating points.

Continuous Improvement
Focus: Quantify energy savings achieved and establish a continuous improvement plan.
Cohort members will discuss the impact of efforts to implement the energy savings measures identified
in earlier modules, results achieved, challenges encountered, and best management practices identified.
Collaboration between cohort members to review individual efforts and outcomes is anticipated to help
drive the overall implementation of energy saving measures through the training period and beyond.
Additional conservation topics will be introduced (pump operations, UV disinfection, or ventilation) and
participants will review their plant footprint developed at the beginning of the training to identify
additional energy efficiency opportunities to explore at their facilities. Cohort members will be guided
through how to quantify the energy savings resulting from their participation in the training cohort,
including review of any non-energy-related improvements to plant operations. They will prepare a
summary report to their utility to access utility incentives for the training and additional planned
measures.
This training module will
•
•
•
•

Share and discuss conservation efforts made over the course of the training
Choose additional conservation targets to explore incorporating training knowledge
Prepare a project plan to identify, test and quantify the next energy efficiency target
Generate a summary report on program energy and operation impacts and future plans to share
with utility providers.
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Program Delivery
A feature of the training described here is an extended training timeline to enable operations staff to
test concepts in their facilities, measure results and discuss the outcomes or challenges with cohort
partners and technical assistance staff.
Training will occur in multiple four hour sessions over roughly a four-to-six month period, as outlined in
the training syllabus in Appendix B. An important part of the training program will be plant operators
taking their new knowledge back to their WWTPs to test energy efficiency improvements. If participants
have questions or challenges between the formal meeting times, they will bring those questions, as well
as their experiences and results, back to the group for discussion during interim call-ins and subsequent
training sessions.
On occasion, facility implementation progress may stall due to lack of knowledge on how to best
proceed or out of concern for what might happen to facility effluent quality performance. The training
cohort is set up to create a network of resources for the facility to connect with for added input to the
implementation process. These resources include instructors and operations staff that are part of the
cohort. Stakeholder feedback suggested informing site MPCA compliance and enforcement staff of
participation in the energy efficiency cohort program in the event of a change in effluent quality. It may
be necessary to clarify operational standards with site staff and regulatory inspection staff to develop
common understanding among the partners to optimize both wastewater treatment aeration
performance and energy efficiency. Conference calls will be a time to get additional advice and input
from both the training staff and WWTP operator peers.

Training Logistics
Most sessions will have a regional focus serving plants in a geographical region to minimize travel time
and time away from work. Operations feedback suggested 1-2 hr. drive time would be acceptable. It was
suggested that a tour of the host facility would be welcome by operations staff. Currently the first choice
for siting training would be to use rooms (e.g. lunch room) at participating plants or space in respective
city buildings on a rotating basis so each plant has one ‘home session’. As an alternative, some sessions
might be held before or after an industry meeting the operations staff may be planning to attend.
Training will be separated into discrete modules so there is not a single, large absence that might disrupt
operations and be a barrier to participation.
Consideration needs to be given to accessing tools for doing training exercises as it is likely that only 2550% of wastewater operations staff have access to laptop computers. It would be most desirable for
plant staff to have access to a portable computer that could be used for compiling their individual site
data and recording calculations that may be performed in class sessions. Additionally, location for the
training will need adequate internet/WiFi bandwidth to connect to the Minnesota B3 website for
module 1. Ensuring computer access and WiFi availability will require communication with training sites
and cohort participants so arrangements can be made.
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The training syllabus is included in Appendix B. It outlines the topics to be covered in each session in
detail, the learning activities that will be covered and the pre and post meeting materials that the
participants need to prepare for each session.

Learning Activities
Each module and gathering will include active learning components where participants will apply energy
concepts to their specific plant circumstances. These activities will include the following.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Share descriptions of plant aeration operation as a foundation for idea exchange
Calculate benchmark scores using ENERGY STAR Portfolio Manager
Calculate power from amp measurements
Create a plant footprint using the EUAT, EPA Energy Use Assessment Tool
Estimate blower power from cfm & pressure, or estimate cfm from blower power and pressure
Calculate plant aeration loads and supply
Estimate required and available turndown
Identify 1-3 opportunities to focus on implementing in secondary and biosolids aeration
Estimate savings from implemented changes
Create test plans for implementing change in secondary and biosolids aeration
Estimate savings for your plant.
Estimate power and savings using blower curves
Re-calculate benchmark & footprints after efficiency measures implemented
Estimate pump efficiency and compare results in the group
Estimate potential pump savings
Prepare a report to the electric utility

Education Credits
In Minnesota, wastewater operators must be certified to operate facilities. Certification can be achieved
by passing certification examinations. Certifications expire three years from test date. Operations staff
must complete a target number of continuing education credits depending on their license classification
(between 8 and 32 hours) to be eligible for certification renewal. MnTAP contacted the representative
from MPCA responsible for authorizing and tracking wastewater operator continuing education credits
to determine if the wastewater energy efficiency training would be eligible to offer continuing education
credits to participating operations staff.
MnTAP filled out the Certification Contact Hour Request Form supplied by MPCA, provided a summary
of the training objectives, created a detailed agenda with estimates of instruction time for each section
and the qualifications for the course trainers as input to the request for authorization of 16 continuing
education hours for operations staff completing the entire training program. These continuing education
credit documents are included in Appendix B for reference. On May 1, 2019, MnTAP received
notification from MPCA that participants in the program would be eligible for up to 16 hours continuing
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education credits upon successful completion of the cohort energy efficiency training program as
outlined in this report.

Trainee Responsibilities
The cohort training model approach will be suited for WWTP staff at small to medium sized plants with
variable, but generally limited, formal energy training and knowledge. It will provide key foundational
information and concepts on energy use and conservation. Training participants will bring plant
knowledge and data, applying it in active learning and collaborative exercises.
The cohort learning model will only be effective to the extent the participants actively engage with the
program. Participants will be expected to
•
•
•
•
•
•
•

Prepare for each session in advance by compiling requested data and information
Maintain positive, supportive dialogue among participants and instructors during and between
instruction sessions
Share information, knowledge and experience of systems that may be useful to other
participants
Identify energy conservation opportunities in their own plants using their knowledge of plant
operations augmented with energy conservation insights and tools
Test conservation measures using tools applied to their specific circumstances so they see
impacts first hand
Measure impacts on site energy use, operating procedures and energy costs
Celebrate successes and work through challenges.

Technical Support
Technical support throughout a cohort training event will occur in a number of ways.
•
•
•
•
•
•

Conference calls following modules 2 & 3 will be a primary time to get additional advice and
input from both the training staff and their peers.
Time is factored in to allow a limited number of calls for individual assistance.
Calls between cohort participants will be encouraged for sharing, idea generation and
assistance.
The modules will have time allotted for participants to bring their results, questions, and
experiences back to the group for discussion.
Training will provide key foundational information and concepts on energy use and
conservation.
There is an expectation that electric utilities will support their plants with information about
energy use, conservation incentives, and possibly some sub-metering assistance.
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Conclusions and Recommendations
Effective and efficient wastewater treatment is critical to community health and economic
development. Wastewater treatment plants (WWTPs) operate in over 600 communities throughout
Minnesota with over 200 communities operating more energy intensive mechanical facilities. With
energy being a significant cost for communities operating mechanical wastewater systems, training
operations staff to identify and act on energy efficiency opportunities will save community resources
and improve overall wastewater plant efficiency. It has been estimated that there are 107 mechanical
WWTPs in the size range most appropriate for this program, 300,000 to 10,000,000 gal per day. The
“most appropriate” size range is defined as facilities that use enough energy to justify investment in
capturing efficiency opportunities and not so large that they have dedicated staff to optimize facility
operations on their own.
Overall the target subset of 107 wastewater facilities represents 53% of Minnesota mechanical facilities
and accounts for 33% of the estimated energy use in the sector, approximately 127,000,000 kWh/yr.
Based on previous energy efficiency work with wastewater plants, it has been estimated that there is a
25% average energy saving opportunity per plant. This represents nearly 32,000,000 kWh/yr. of energy
conservation opportunity or nearly 300,000 kWh per site on average. In addition to the direct energy
savings, training will require facilities to enter information into the State B3 system which will increase
utilization and data entry to make this tool more effective for facility comparison and best practices
sharing.
A robust 16 hour curriculum and a comprehensive set of training resources have been developed
through this work and will be useful for training and development of wastewater operations staff in
energy efficiency. These resources introduce energy efficiency concepts and tools at a level suitable for
operations staff with the intent to motivate identification and implementation of energy efficiency
opportunities within their facilities. Resources include presentations of key information, collaborative
active learning exercises to practice skills and apply them to operator facilities and take home
assignments to test and launch energy efficiency actions over the course of the training.
The cohort approach chosen for this energy efficiency training model is well suited for WWTP staff at
small to medium sized plants with variable, but generally limited, formal energy training and knowledge.
It provides key foundational information and concepts on energy use and conservation for overall
operations workforce development. Training participants will bring plant knowledge and data, applying
it in active learning and collaborative exercises. The cohort model will optimize use of training resources
and peer learning opportunities to minimize program costs and maximize the number of facilities that
can realize benefits from energy efficiency actions at their facilities.
It is estimated that cohort training cash cost would be between $4,150, for the training instruction only,
and $5,750, if the trainer is recruiting the sites, per participant. This includes up to $750 in charges per
participant for expenses that are dependent on location for a total program cost of $20,750 to $28,750
per cohort. Cost effectiveness was estimated based on utility stakeholder input using a high training cost
per facility of $6,000 divided by $0.02/kWh results in a total required energy savings of 300,000 kWh
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over the four year project lifetime or 75,000 kWh/yr. With a 25% energy savings opportunity estimated
from previous work, a plant should use at least 300,000 kWh/yr. for the program to be cost effective.
Possible funding mechanisms include program participants pay the program implementer to participate,
program costs are paid up front by the utilities or the program implementer could charge a high
registration fee to the WWTP that is partially or fully refundable by the utility if criteria energy savings
are achieved. We estimate that WWTP operators will invest at least 100 hours of staff time, worth
approximately $5,000 plus the cost share set by the program administrator. WWTPs will need to see
significant energy cost savings in order to justify such a high investment cost.
Establishing funding opportunities for this training through Minnesota electric utility CIP programs may
require additional administration considerations. The Minnesota CIP program model works well for
many customer segments. It allows utilities to develop offerings tailored to their unique customer
profile and customer needs. The wastewater treatment customer segment poses a challenge to the
typical CIP program model in that most electric utilities in Minnesota will not have many wastewater
facilities located within their territory. Therefore, most utilities would likely not be able to justify the
expense of a full program offering for this customer segment.
For a cohort training model such as the WWTP Cohort Energy Efficiency Program, with few and
geographically spread-out customers, a statewide administrative structure may help utilities reach a
high-energy-using customer segment that may otherwise remain unaddressed. A statewide offering
would maximize the number of eligible WWTPs along with the energy savings potential, and could be a
model for other sector-focused programs. A statewide approach to implementing the WWTP Cohort
Efficiency Program would potentially entail a third-party implementer that would manage the program
and meet CIP compliance requirements. While there may be a few utilities with enough WWTP
customers to justify designing and filing a CIP offering specifically for small to mid-sized WWTPs, there is
significant statewide energy savings potential among this customer group. Therefore, further
exploration of whether and how this program could be offered across multiple utility territories is
warranted.
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Appendix A: Wastewater Treatment Plant Cohort Energy
Efficiency Program
Cohort Training Model
The cohort training model approach addresses several, identified barriers to energy efficiency at
WWTPs, including:
•
•
•
•

Local knowledge of facility energy use as it compares to peer facilities is often unknown and
limits justification for plants to look for energy savings;
Perception that energy efficiency efforts require large capital investments limits interest in
identifying opportunities;
Highly customized plant designs require more tailored energy efficiency solutions; and
Uncertainty regarding the risk of not meeting permit requirements upon operating outside of
historically prescribed set points tends to motivate plant operators to maintain high energy
operating strategies perpetually.

Training Content Overview
The cohort training model approach will be suited for WWTP staff at small to medium sized plants with
variable, but generally limited, formal energy training and knowledge. It will provide key foundational
information and concepts on energy use and conservation. Training participants will bring plant
knowledge and data, applying it in active learning and collaborative exercises to the following activities:
•
•
•
•
•
•

Benchmarking, using B3 and ENERG STAR mechanisms, to track current and future performance
and quantify the energy savings associated with improvements;
Identifying significant energy uses through plant energy foot-printing to prioritize efforts;
Evaluating opportunities and potential savings related to secondary and biosolids aeration
operations;
Facilitating discussions to generate site specific strategies for reducing energy use;
Supporting testing of energy efficiency proposals to measure impacts and motivate
implementation; and
Creating strategies for continuous improvement in site energy utilization involving both
procedural (no/low-cost), and plant (capital) changes.

A full description of the module curriculum is provided in Appendix B.
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Appendix A: Model Energy Efficiency Program

Cohort Training Model Schedule
Before the first session, cohort participants will be given a ‘Materials to Bring’ list covering the data and
information required for the first session. Training will occur in multiple four hour sessions over roughly
a four-to-six month period, as shown in Figure 6. An important part of the training program will be plant
operators taking their new knowledge back to their WWTPs to make energy efficiency improvements. If
participants have questions or challenges between the formal meeting times, they will bring those
questions, as well as their experiences and results, back to the group for discussion during interim callins and subsequent training sessions. Call-ins will be a time to get additional advice and input from both
the training staff and WWTP operator peers.
Figure 6. Cohort Program Flowchart- Appendix A
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Appendix A: Model Energy Efficiency Program

Cohort Model Training Locations
Cohort Training events will include operators from about 5 WWTPs with geographical proximity to
reduce travel time barriers to attendance. Individual sessions preferably will be held at participating
plants (or associated city offices) on a rotating basis. If necessary, sessions could be:
•

•

Appended to a conference or section meeting organized by one of three major groups that
support wastewater operations: Minnesota Rural Water Association (MRWA), the Minnesota
Wastewater Operators Association (MWOA) and the Minnesota Pollution Control Agency
(MPCA); or
Held at state economic development offices, hotels, restaurants, libraries, city hall, or other
locations to be determined.

Utility Interaction within Cohort Model Training Program
Utilities will be provided with a report summarizing the energy opportunities identified, the
opportunities that have been implemented, and the estimated energy savings associated with these
operational changes by the cohort participants at the end of the program. The change in billed energy
consumption and power demand from before and after the project will be used to confirm savings.
These summary reports will be used to justify claiming operational savings towards CIP goals.
Utility representatives and account managers will be welcome to join training sessions and conference
calls to meet their interest and availability.

Energy Savings
To estimate energy savings potential associated with this program, the authors use energy savings
information from the previous MnTAP wastewater energy project, Energy Efficiency Implementation in
Minnesota Wastewater Treatment Plants, as a basis for estimation. Specifically, the authors calculated
the overall implemented and planned energy savings as a percentage of total energy use at the previous
project sites. This percentage (25%) is then applied to the total estimated energy use of the 107
wastewater plants in Minnesota fitting the size criteria expected to be cost effective as presented in
Table 3. This results in a statewide estimated savings potential of approximately 32,000,000 kWh per
year.
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Appendix A: Model Energy Efficiency Program
Table 3. WWTP Counts by Utility or Aggregator and Respective Flow Total a

Utilities or Aggregators
Xcel
SMMPA
Missouri River Energy Services
Great River Energy
MnPower
Aggregators & Utilities (< 10)
Total
a)

Plants in Program Size Range (0.3<MGD<10)
# of
#
estimated kwh/yr.
%
utilities WWTP for ESPM50 plants kWh/yr.
1
28
44,000,000
34.6%
13
13
20,000,000
15.7%
13
13
18,000,000
14.2%
8
15
9,000,000
7.1%
1
9
5,000,000
4.0%
25
29
31,000,000
24.4%
61
107
127,000,000

For all Mechanical Plants and for Plants in the 0.3 to 10 MGD Range

Cost Effectiveness
In order to estimate cost effectiveness for energy efficiency programs, one electric utility stakeholder
shared that a cost of $.02/kWh for the implemented lifetime is typically considered cost effective for
their programs. A lifetime of four years is chosen as a reasonable estimated lifetime for the operational
changes likely to result from this program which will be well documented. A high estimate of the
training cost per plant is $6000, as described in Appendix C. Dividing $6000 by $.02/kWh results in
required savings of 300,000 kWh over the four year lifetime, or 75,000 kWh per year. Assuming the
estimated 25% savings from the previous project holds, this means the plant should use at least 300,000
kWh per year in order for this program to be cost effective.
The authors then used plant data from the previous energy project to determine annual energy
consumption per million gallons of flow at an average ESPM benchmark score of 50. This value is
1,408,000 kWh/(yr. *MGD) as shown in Table 1. Dividing the required energy for cost effectiveness by
the expected energy per MGD results in an estimated minimum plant size at an average benchmark
score for the program to be cost effective. Dividing 300,000 kWh/yr. by the average 1,408,000
kWh/(yr.*MGD), results in a minimum plant size of .21 MGD required for this program to be costeffective. The authors chose to be conservative and rounded this value up to .30 MGD as a cost-effective
plant size estimate.
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Appendix B: Training Resources
Syllabus
Table 4. Draft Syllabus for "Energy Savings for Wastewater Plants"
Learning
Concepts / Class Topics
Learning Activities
Readings/Assignments
Location
Week 1 - Module 1 – Benchmarking to Estimate Opportunity; Plant Footprinting to Locate Opportunity; & energy Fundamentals
Benchmarking
Benchmark Exercise
Preparations for Module 1
Why is benchmarking important? How does it drive
Calculate benchmark scores for your facility Bring completed Worksheet:
energy efficiency?
using ENERGY STAR Portfolio Manager.
“Materials to Bring, Module 1”
What methods exist for benchmarking a wastewater
(Basic Plant & Electrical Information)
treatment plant?
Cohort Discussions
How to use the ENERGY STAR Portfolio Manager to
What is your score? Why do is it low or
Homework
generate benchmark scores for your plant.
high? Do the results seem reasonable?
Complete Worksheet:
“Materials to Bring, Module 3”
(Secondary Aeration Information and
Basic Electrical Concepts
Worksheet Exercise
Plant 1
Energy and power; Usage and demand charges
Calculate power from amp measurements
Plant Description)
Calculating power
EUAT Exercise
Create a plant footprint using the EUAT
Footprinting Concepts
Footprinting as a tool
The Energy Use Assessment Tool – how to use it
Worksheet Exercise
Estimate your blower power from CFM &
pressure, or estimate cfm from blower
Blower Curve Concepts
For positive displacement & centrifugal blowers
power and pressure
Week 3 - Module 2 – Secondary Aeration Energy & Reduction Opportunities
Review Benchmarks and Footprints
Review
Preparation for Module 2
Where is the opportunity
Review benchmarks to gauge the magnitude Bring completed Worksheet:
Any insights form other plants
of energy opportunities;
“Materials to Bring, Module 2”
Review footprints to find the largest
(Secondary Aeration Information and
Plant 2
opportunity potential.
Plant Description)
Get to Know Other Plants in the Cohort
What is the range of secondary aeration equipment
What is the range of operations & issues
Discussion
Homework
Implement 1-2 secondary aeration system
changes.
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Appendix B: Training Resources
Learning
Location

Concepts / Class Topics
Aeration for Treatment
What affects getting air into wastewater
How much air do you need
How much air are you supplying
What is your turndown capability
How do you calculate the cost of aeration
Aeration Reduction Methods

Plans for Testing Reduction
What is appropriate to test; How do you test the change
What is its impact
Week 7 - Module 2 Conference Call – Implementation Update
Implementation Status
Have you been able to implement your plans from
Module 3?
Conference
Call

Learning Activities
Plants share descriptions of plant &
secondary aeration operation as a
foundation for idea exchange.

Complete Worksheet:
“Materials to Bring, Mod2 Call”
(Implementation Status Update)

Worksheet Exercise and Discussion:
Calculate plant aeration loads
Calculate aeration supply
Estimate required turndown
Determine available turndown
Which 1-3 opportunities will you focus on?
What is your estimated savings?
What is your test plan?
Group Discussion
Problem solving on getting through barriers
or estimating savings.

Barriers
Are there barriers preventing you from moving forward?
How can we resolve these barriers?

Next Steps
What are your next steps towards implementation or
further action?
Week 11 - Module 3 – Biosolids Aeration Energy & Reduction Opportunities
Digester Energy Opportunities
Worksheet Practice
What are the core opportunities for aerobic digestion
Estimate savings for your plant.
energy savings?
Worksheet Practice
Reading blower curves.
Calculating Energy, Power, and Cost Savings
How to use blower curves to calculate your estimated
Plant 3
energy and cost savings.
Worksheet and Discussion
Which opportunities will you focus on?
What is your estimated savings?
Implementation Plan
Which opportunities will you focus on? What is your
estimated savings?
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Readings/Assignments

Preparation for M2 Conference Call
Have at hand completed Worksheet:
“Materials to Bring, Mod2 Call”
(Implementation Status Update)
Be prepared to share with the group what you
have tested and implemented.
Homework
Complete Worksheet:
“Materials to Bring, Module 3”
(Digester Blower and Process Information)
Preparations for Module 3
Bring completed Worksheet:
“Materials to Bring, Module 3”,
(Digester Blower and Process Information)
Homework
Test and implement your planned
opportunities.
Complete Worksheet:
“Materials to Bring, Mod3 Call.”
(Implementation Status)
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Appendix B: Training Resources
Learning
Concepts / Class Topics
Location
Week 15 - Module 3 Conference Call – Implementation Update
Implementation Status
Have you been able to implement your plans from
Module 4?
Conference
Call

Learning Activities

Readings/Assignments

Group Discussion
Problem solving on getting through barriers
or estimating savings.

Preparations for Mod3 Call
Have at hand completed Worksheet:
“Materials to Bring, Mod3 Call”
(Implementation Status)
Be prepared to share with the group what you
have tested and implemented.

Barriers
Are there barriers preventing you from moving forward?
How can we resolve these barriers?

Next Steps
What are your next steps towards implementation or
further action?
Week 19 - Module 4 – Continuous Improvement Energy and Reduction Opportunities
Review Savings
Worksheet Exercise
What have you achieve
Re-calculate benchmark & footprint
How has this affected your benchmark and footprint
Worksheet Exercise
Estimate pump efficiency and compare
Continuous Improvement Concepts
results in the group
Estimate potential pump savings
Additional Opportunities
Plant 4
Pumps
UV disinfection
Worksheet Exercise and Discussion
Which 1-3 opportunities will you focus on?
Other aeration
What is your estimated savings?
What is your test plan?
Next Steps
What are your next steps towards implementation or
further action?
Prepare report to your utility
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Homework
Complete Worksheet:
“Materials to Bring, Module 4”
(Achievement and Implementation Status)
Preparation for Module 4
Bring completed Worksheet:
“Materials to Bring, Module 4”
(Achievement and Implementation Status)
Homework
Finish any pending efficiency projects,
continue operating efficiently, and inspire
other plants to do the same.
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Training Materials16
Benchmarking and Energy Use
There are four (4) files associated with this training module. These files include the following.
Description

File Name

Attendee information bring to session 1

1-Materials to bring.docx

Benchmarking/Footprinting training slides

1–Benchmarking, Footprinting, & Energy
Concepts.pptx

Module 1 in class worksheets

1-Worksheet.docx

Module 1 calculator tools

1-Calculators.xlsx

Secondary Aeration Analysis and Training
There are five (5) files associated with this training module. These files include the following
Description

File Name

Attendee information bring to session 2

2-Materials to bring.docx

Secondary Aeration training slides

2-Secondary Aeration Energy Opportunities.pptx

Implementation plan

2-Implementation Plan.pptx

Module 2 in class worksheets

2-Worksheet.docx

Module 2 calculator exercises

2-Calculators.xlsx

Biosolids Aeration Analysis and Training
There are five (5) files associated with this training module. These files include the following.
Description

File Name

Attendee information bring to session 3

3-Materials to bring.docx

Biosolids Aeration training slides

3-Digester Aeration Efficiency.pptx

Module 3 Implementation Plan

3-Implementation Plan.docx

Module 3 in class worksheets

3-Worksheet.docx

Module 3 calculator tools

3-Calculators.xlsx

16

These training materials, developed as part of this project, are available upon request. Please contact the
Minnesota Department of Commerce Energy Information Center to find out more: 651-539-1886 (local) or 1-800657-3710 (Greater Minnesota Only).
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Continuous Improvement
There are six (6) files associated with this training module. These files include the following.
Description

File Name

Attendee information bring to session 4

4-Materials to bring.docx

Continuous Improvement training slides

4-Continuous Improvement Energy
Opportunities.pptx

Pump optimization guide

4-Pump Optimization Guide.docx

Module 4 Implementation Plan PIHd

4-Implementation Plan PIHd.docx

Module 4 in class worksheets

4-WorksheetPIHd.docx

Module 4 calculator tools

4-Calculators.xlsx

Continuing Education Credit Application
The following documents were submitted to MPCA in support of the application for authorization of 16
hours continuing education (CE) credits for operators completing the wastewater treatment energy
efficiency cohort training program.
•
•
•

Certification Contact Hour Request Form
Summary of the training objectives
Detailed agenda with estimates of instruction time

Authorization was received on May 1, 2019 that the program would be eligible for 16 hours CE credits.
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520 Layfayette Road North
St. Paul, MN 55155-4194
Certification Contact Hour Request Form
Below are the requirements for requesting approval of contact hours for the Wastewater Operator
Certification Program. The Minnesota Pollution Control Agency (MPCA) will review and approve only
training applications that are complete.
To receive training program approval, you must complete this form and submit the following to MPCA at
least 30 days prior to training:
1. A written objective that describes the purpose of the training course.
2. A summary of credentials of the persons conducting the training. This should demonstrate the
trainers’ knowledge about wastewater operations.
3. A course outline or agenda that lists start/stop times of each topic, including breaks/lunch.
After training is completed, the following must be submitted:
1. A certificate of attendance to participants attending the entire session listing the training
session, date, location, MPCA approved contact hours, participant’s name, and training
instructor.
2. A list of participants that attended the entire training program and actual start/stop times of
each topic.
Training Date:

TBD - This training has been developed under a Minnesota Department of
Commerce CARD grant to create a utility CIP program to improve the energy
performance of the Wastewater Treatment sector.

Training Title:

Energy Saving for Wastewater Plants - Find and Implement Low Cost
Opportunities

Training Instructor:

Jon Vanyo & Karl DeWahl

Training Location:

TBD – Expectation is the 4 session training event would rotate among the
participating WWTPs

Employer:
Phone:
Address:

University of Minnesota – Minnesota Technical Assistance Program
612-624-4683 – Jon; 612-624-4645- Karl
200 SE Oak St, Minneapolis, MN 55455
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Course Contact:
Contact Hours Requested:
Date Submitted to MPCA:

Laura Babcock, MnTAP program director, 612-624-4678
16 hours
1/29/2019

MPCA Approval By:
MPCA Approval Date:
MPCA Approved Contact Hours:
MPCA Comments:
Submit this completed form and attachments to:
Mail:

Tracy Finch
Resource Management & Assistance
520 Lafayette Rd N
St. Paul, MN 55155
Fax:
(651) 757-2103
Email: tracy.finch@state.mn.us
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Summary of the Training Objectives
Find and Implement Low Cost Opportunities
The first objective is to identify and implement low-cost energy efficiency opportunities not yet applied.

Wastewater Plant Cohort Energy Conservation Training Program
This training program will provide the tools and encouragement to operational personnel at publicly
owned wastewater treatment plants to identify energy conservation opportunities in their plants and to
begin implementing conservation measures. This cohort model will be used to strengthen relationships
between plants to encourage peer interactions and learning that will enlarge the knowledge base on
energy use and conservation. We will utilize these relationships to generate and share additional
conservation ideas and methods to enlarge the pool of opportunities considered, provide additional
approaches to implementing change, and create support for change through a network of people
attempting similar [changes]. Training will focus on identifying and implementing low and no cost
improvements that reduce energy, without sacrificing plant effectiveness at meeting discharge limits.
The cohort training approach is intended to address several barriers to energy efficiency at WWTPs:
•
•
•
•

Local knowledge of facility energy use and comparative energy performance with peer facilities
is often unknown and limits justification to look for energy savings.
Perception that energy efficiency efforts require large capital investments limits interest in
identifying opportunities.
Highly customized plant designs require more tailored energy efficiency solutions.
Uncertainty with the risk of not meeting permit requirements if facilities operate outside
historical set points that use excessive energy.

The cohort training approach will work with staff at small to medium sized plants, who likely have little
formal energy training and knowledge. It will provide key foundational information and concepts on
energy use and conservation. Plant staff will bring plant knowledge and data, applying it in active
learning and collaborative exercises to:
•
•
•
•
•

Benchmark using B3 & ENERGY STAR mechanisms to track current and future performance and
quantify their incentive to make improvements.
Identify significant energy uses through plant foot printing to determine where to put effort.
Facilitate discussions to generate site-specific strategies for reducing energy use.
Support testing of efficiency proposals to measure impacts and motivate implementation.
Create strategies for continuous improvement in site energy utilization involving both
procedural (low cost), and plant (capital) changes.

Training will occur in four 4-hour sessions over roughly a 5 month period. Plus 2 interim calls to review
key findings from implementing course training on site. An important part of the training program will
be having operators take new knowledge back to their plants to make low-cost changes.
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Detailed Training Agenda with Estimates of Instruction Time
Module 1 – Benchmarking and Footprinting – 4 hours
Part

Start time

Duration (min)

Training Goals – overall training plan (4 sessions) &
organization

8:00 AM

5

Benchmarking and Footprinting – module 1 goal, agenda,
materials

8:05 AM

5

Training staff & organization introduction

8:10 AM

4

Part 1 -Energy Benchmarking for WWTP – value,

8:14 AM

5

Types of Benchmarks, how to use each

8:19 AM

10

MN B3 benchmark – procedure & exercise for calculating
your WWTP score & using the B3 tools, what does the score
tell you

8:29 AM

60

Part 2 - Plant Energy Footprint part 2 & speaker introduction

9:29 AM

3

Basic Electrical calculations & concepts – power, energy,
reading your bill, calculating equipment power and energy
from amp measurements, demand charges for bringing
online another piece of equipment; 4 example problems

9:32 AM

25

Part 3 - Intro to WWTP Footprinting – where do plants use
energy

9:57 AM

3

break

10:00 AM

15

EPA Energy Use Assessment Tool EUAT introduction & use
of the tool to calculate your plant energy footprint

10:15 AM

35

Part 4 - Blower curves intro – types, key information

10:50 AM

5

Defining the system curve for your blower, static pressure,
dynamic pressure, k- factor, plotting the curve

10:55 AM

15

Centrifugal blower curves, parts, affinity laws and how to
apply them, 2 exercises, cost saving from speed reduction,
process implications

11:10 AM

40

Positive displacement blowers – curve parts, flow, pressure,
power, exercise, apply to you plant

11:50 AM

20

Summary & next session

12:10 PM

5

Total:
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Module 2 - Secondary Aeration Energy
Part
Module 2 goal, agenda, materials, review of Module 1, Overview of
secondary aeration opportunities
Secondary aeration process description by each participating plant
Operator

Start time
8:00 AM

Duration (min)
5

8:05 AM

20

Aeration and oxygen transfer review
Treatment load determines what O2 need

8:25 AM
8:40 AM

15
15

Aeration Load and variation – thru the day, day to day, seasonal,
compare to design load
Other Minimum air Requirements - Mixing & Diffuser

8:55 AM

30

9:25 AM

10

Cost of over-aeration
Methods to Reduce Air & Save Energy, equipment turndown, rightsizing capacity, right-sized equipment, intermittent aeration, DO
control, pressure reduction / most open valve

9:35 AM
9:40 AM

5
90

break
Identifying your opportunities, making a test plan, estimating costs
and saving, cautions, resources, impact verification

11:10 AM
11:25 AM

15
45

Module 2 review, Module 3 preview

12:10 PM

5

Total:

NA

255

Module 3 – Biosolids Aeration energy
Part
Module 3 goal, agenda, materials, review of Module 2, Overview of
biosolids aeration process
Biosolids process description by each participating plant Operator

Start time
8:00 AM

Duration (min)
5

8:05 AM

20

Biosolids Energy Opportunities
Strategies to Save Energy - Reduce Airflow; maintaining Sufficient
Oxygen and Sufficient Mixing, air flow exercise

8:25 AM
8:30 AM

5
70

Strategies to Save Energy - Reduce Detention Time, detention time
exercise
break
Strategies to Save Energy - Reduce Aeration While Filling, filling
exercise
Identifying your opportunities, making a test plan, estimating costs
and saving, cautions, resources, impact verification

9:40 AM

50

10:30 AM
10:45 AM

15
35

11:20 AM

50

Module 2 review, Module 3 preview

12:10 PM

5
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Part

Start time
Total:

NA

Part
Module 4 goal, agenda, materials, Overview of continuous
improvement approach
Review Module 3 results, review Module 1 benchmark & footprint,

Start time
8:00 AM

Duration (min)
255

Module 4 – Continuous Energy Improvement
Duration (min)
5

8:05 AM

10

8:15 AM

70

9:25 AM

40

Break
Additional Aeration & biosolids opportunities, strategies

10:05 AM
10:20 AM

15
30

Identifying your opportunities, making a test plan, estimating costs
and saving, cautions, resources, impact verification

10:50 AM

40

Continuous improvement going forward – goals, process,
measurement & verification, reporting success, getting thru
barriers
Measuring impacts – energy & treatment, your utility partner,
rebates, ECO report

11:30 AM

30

12:00 PM

15

NA

255

Pump Opportunities – speed reduction, head reduction, pump
efficiency, pump exercise
UV opportunities - Capacity Utilization, flow pacing, UV exercise

Total:
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The following is an estimate of hours needed by various partners in the cohort training – trainers,
operations staff trainees and possibly electric utility staff to the extent they want to participate. The
hourly rate for trainer hours at $200/hr. is inclusive of salary, fringe and overhead charges and may be a
high estimate depending on who the trainer is. Miscellaneous additional costs may include printing
charges if trainees prefer to receive material in paper format, space and computer support if these
services are not available at the trainee sites, and possibly food/beverages for the training events.
WWTP Cohort Training – Budget Estimate
Task
Training Setup

Training Events

Conference Calls

Plant testing

Item
Plant solicitation
Electric utility recruit
Location arrangements
Computer support
Subtotal
Materials preparation
Travel
Training sessions
Location
Food
Computers, internet
Subtotal
Preparation
Call discussions
Subtotal
Assistance calls
Plant testing
Wrap-up calls
Utility reporting
Utility billing
Subtotal
Total Hours
Hourly Rate
Total Cost
Investment per participant

Trainer
hrs.

Plant hrs.
(each)

20
0
10
10
0 - 401
10
15
20

8

45
5
5
10
15
0
5
10
0
30
85 - 125
$200
$17,000 $25,000
$3,400 $5,000

Other
Cost

15
2
10

0 - 152

8
16

4

24
4
2
6
3
50
1
2
4
60
100
$50

0 – 42

$2503
$15004
$10005
$5006
$5005

4
0 – 42

0-5
10
2.5
12.5 - 17.5
12.5 - 40.5
$3,750

$5,0007

1)

Electric utility representatives may outsource site recruiting to trainer

2)

Electric utility may internally solicit all participants and trainer would not allocate time

3)

Printing optional if participants can use electronic documents

4)

Mileage, lodging and per diem as needed

5)

Expense may not be needed if services can be provided at no cost

6)

Optional expense

7)

In-kind expenses incurred by facilities participating in training
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