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MASS CHAOS Team Heads to WEFTEC'22
This October, the Massachusetts Operations Challenge team
"MASS CHAOS" will compete at WEFTEC's international
Operations Challenge Competition in New Orleans, LA.
Operations Challenge is the Wastewater Olympics for
professionals in the wastewater industry. Four team members
compete in five different events:
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1. Maintenance: Perform maintenance on and operation of a KSB
submersible pump
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2. Collection Systems: Connect a 4 PVC lateral sewer to an existing 8
PVC sewer pipe
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3. Safety: Respond to an unconscious worker at the bottom of a confined
space
4. Process Control: 20 minute written wastewater skills test and a 15
minute process simulator test
5. Laboratory: Analyze TSS and TDS and calculate solids mass balance
across a treatment system
This year's team consists of Scott Urban (Holyoke), Kelly Olanyk
(Springfield), Roel Figueroa (Holyoke), Paul Russell (Russell Resources),
and their coach Mike Williams (Holyoke).
Help support MASS CHAOS!
Donate online at https://www.newea.org/mawea-donate/
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Joint Workforce Development Update
By Daniel Bisson, NEWEA Workforce Dvelopment Committee Chair
In today’s economy, the focus on workforce
development is a major theme. In the water industry it is
even more significant given the difficulty attracting water
professionals necessary to fill the mission-critical jobs
for operating and maintaining our water and wastewater
facilities and infrastructure.
In response to this industry need, all 14 New England
and State professional water and wastewater
associations have teamed up to fund an initiative
focused on creating a sustainable workforce
development organization for all New England utilities.
This initiative is being led by the Workforce Development
Committee for New England Water Environment
Association (NEWEA) and New England Water Works
Association (NEWWA) Water WORKS Committee. All
the contributing associations are listed: NEWEA;
NEWWA; NE NAWC; CTWEA; AWWA CT Section;
MAWEA; MWWA; MEWEA; MWUA; NHWPCA;
NHWWA; RICWA; RIWWA; GMWEA.
We are currently in the process of selecting a Steering
Committee to work with a consultant, Cheryl Davis,

formally of BAYWORK.org, to develop a New England
Workforce Collaborative that will ultimately be funded by
New England’s Utilities.
We researched how other communities successfully
developed a sustainable workforce after water/
wastewater service providers in New England, and the
professional associations that support them became
increasingly aware of shared workforce challenges and
the potential benefits of regional workforce collaboration.
Specifics vary from utility to utility and in different
geographical areas, but water and wastewater service
providers across the country are finding it difficult to find
and retain qualified candidates for mission-critical
jobs. In addition, service providers are often limited in the
support they provide to current employees. Inadequate
documentation and knowledge transfer can leave
organizations vulnerable when experienced employees
retire. Where facility-specific documentation and training
is limited, even experienced staff may be inadequately
prepared to operate and maintain equipment and
facilities.
Workforce Update...(continued on page 22)

Membership Renewals 22-23
Have you renewed your
membership for 22-23?
Renewals were recently
emailed out to members. If
you did not receive your
renewal, please contact us at
mawea1965@gmail.com
Membership fees have been
kept the same as the 2022 rate
- $50.00 per person.
If you have any questions,
please contact us!
Summer 2022
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MAWEA Online Quarterly Meeting Announcement
September 28, 2022; 1:00-3:30 PM
MAWEA's Quarterly Meeting will be held
online on Wednesday, September 28,
2022 from 1:00-3:00PM.
Speakers will include:
• Ben Smith (MAWEA) – Welcome
Renewal News

• MA DEP – Certification, Testing, and

• Jennifer Lichtensteiger – (NEIWPCC) Training News
• "Inspection and Maintenance is the Key to Stormwater
Green and Gray BMP’s Asset Value" Presenter: Bob
Backman, AbTech Industries

clicking here: http://mawea.org/wp-content/
uploads/2022/09/MAWEA-Quarterly-Meeting.pdf
Register online: https://mawea.org/index.php/
meetings-and-events/
One employee of the facility MUST register.
Additional attendee’s can use the flyer form and share
the screen of online registrant. Attendees using this
form must also use and submit the attendance
verification form.

• “PAA: Alternative chemistry for disinfection and odor
control“ Presenter: Tom Warmuth, BioSafe Systems
• “Startup and operation of a sidestream enhanced
biological phosphorus removal (S2EBPR) system”
Presenter: Paul Dombrowski, Woodard & Curran
This meeting has been approved for 2.5 TCHs for MA
operator recertification
Download the Meeting flyer and Verification Form by

PFAS: Will Today’s Forever Chemicals Ever Be Tomorrow’s Never Chemicals?
By Tim Loftus
Perand
polyfluoroalkyl
substances, abbreviated as PFAS
and sometimes referred to as
“forever chemicals”, are a group of
over 9000 synthetic chemicals that
do not easily break down.
Developed in the 1940s, they have
been used in grease-resistant food
packaging; as stain and water
repellents on carpets, upholstery,
and clothing; in personal care
products; and in fire retardants.
They have also found their way into
some industrial processes, such as
some types of electroplating and
textile manufacturing.
PFAS is now found on every
continent around the world. This
chemical, often free from its
intended use, has been transported
by wind and water to every
ecosystem on the planet. It is in the
Summer 2022

drinking water, leachates, rainwater,
and soil and is found in measurable
amounts in the blood of people and
animals. PFAS is also linked to
developmental effects in children,
increases in certain types of
cancers,
and
reducing
the
effectiveness of our immune
systems, to name a few.
How much PFAS in the environment
and in our bodies is too much? We
don’t know yet, but MA-DEP set a
limit of 20 parts per trillion (ppt) for
the sum of six indicator PFAS
(written as “PFAS6”) for drinking
water, a significant source of PFAS
to our own bodies. Twenty parts per
trillion is a small number - 20
seconds out of about 32,000 years!
It’s expected that this limit will be
reduced as more research is done.
MASS WATERS

As a matter of fact, on June 15, 2022,
EPA published an updated health
advisory
for
four
PFAS
contaminants, two of which are part
of the PFAS6. One of these
compounds has an advisory limit of
0.004 ppt, or four thousandth of a
second out of 32,000 years. The limit
on the other compound is a little
higher: 0.02 ppt. Currently the lower
reporting limit for individual analytes
is two ppt with no practical
commercial way to test lower with
any certainty.
Detection limits aren’t the only
challenges in testing PFAS. Each
PFAS compound may exist as
different isomers (same formular but
different arrangements of atoms –
think of genetically identical
quadruplets all with a different
haircut). Walter Palm, Director of
PFAS...(continued on page 6)
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Massachusetts Stockholm Junior Water Prize Recipient
levels in their local area. However,
groundwater monitoring wells are costly and
scarce in supply. This project developed a
machine learning model that predicts
groundwater levels for the United States at a
high spatial resolution. The features for the
The SJWP is the world's most prestigious
model consist of GRACE satellite data
award presented to a high school student for
augmented with meteorological variables.
a water-research project.
The model was able to precisely predict local
Ms. Ram recently competed at the national
changes in groundwater, with a high
Water Environment Federation (WEF)
Spearman Rho and low RMSE on the test set.
Akhila Ram
competition in Colorado this past June. Her
The model’s ability to generalize to the entire
project
was
entitled,
"Continuous
United States makes it especially useful in areas with
Groundwater Monitoring with Machine Learning" and sparse groundwater monitoring wells. With accurate
describes the project as: Groundwater is a crucial source measurements, local officials are empowered to make
of the world’s drinking and irrigation water. Nonetheless, proactive decisions to ensure the stability of their region’s
it is being rapidly depleted in many parts of the world. To water.
enact policy decisions to preserve this precious resource,
We wish Ms. Ram the best with her future studies.
policymakers need real-time data on the groundwater
Congratulations to Ms. Akhila Ram, a .
student from Lexington High School,
Lexington, MA who was selected as the
Stockholm Junior Water Prize (SJWP)
recipient for Massachusetts.

MAWEA Hires New Administrator
MAWEA is excited to announce that it has entered into
an association management agreement with the New
England Water Environment Association (NEWEA).
This is great news for our association and our members.
Please join the MAWEA Board of Directors in
welcoming NEWEA staff members: Mary Barry,
Executive Director (mbarry@newea.org), Janice
Moran, Program Director (jmoran@newea.org), Jordan
Gosselin,
Communications
Coordinator
(jgosselin@newea.org)
and
Heather
Howard.
Administrator (hhoward@newea.org). NEWEA staff
will be assisting the MAWEA's board to ensure the
smooth operation of all MAWEA's programs,
membership and newsletters. MAWEA will retain its
own identity, board, bylaws, branding, programs, and
independence as part of this agreement. The only
change is NEWEA will now provide administrative
support services.
MAWEA will utilize NEWEA’s office phone for inquiries
at (781) 939-0908 and the new mailing address will be:
MAWEA c/o NEWEA 10 Tower Office Park, Ste 601,
Woburn, MA 01801. Questions can be directed to
mawea1965@gmail.com
We would also like to give special thanks to Mickey
Nowak for his years of service to MAWEA and the
wastewater industry.
We wish him the very best in his retirement.
Summer 2022
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NEIWPCC Learning Opportunities
By Jennifer Lichtensteiger, NEIWPCC
NEIWPCC continues to offer
classes for wastewater operators.
Efforts focus on essential training for
those new to the field and seeking to
take a licensing exam. Class topics
include municipal, industrial, and
laboratory classes under our
Massachusetts
Wastewater
Operator
Training
(MWOT)
program. Additionally, continuing
education topics range from basic
nutrient removal and new manager
fundamentals to advanced process
troubleshooting
and
brewery
wastewater pretreatment. For more
information and to register for
classes, please see NEIWPCC's
Operator Training Calendar at:
https://portal.neiwpcc.org/trainingcalendar.asp
Operator Certification Exams – It
has been a busy year at PSI/AMP,
with lots of people taking exams. Did
you know that PSI has a resource
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page with practice tests, books,
training resources, and more?
Follow
this
link:
https://
www.psionlinestore.com/ for more
information.
The
site
wateroperator.org is also a great
resource for free webinars, training
materials, and a calendar of local
training. US EPA also has a
clearinghouse
of
wastewater
technology where you can get a lot of
information as well!
Operator Renewals – This is not a
renewal year, but it is the best time to
take training towards your renewal
requirement. By the end of next
year, you need to have 20 Training
Contact Hours (TCHs), and
attending MAWEA meetings is a
good way to earn them! Did you
know that being a MAWEA member
gives you 2 TCHs? Attach a copy of
your MAWEA membership card to
your renewal paperwork for credit. A
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current list of wastewater operators
can
be
found
at
https://
portal.neiwpcc.org/wwosearch.asp.
If you have any questions about
certification or renewal, please email
Michelle
Jenkins
(mjenkins@neiwpcc.org).
MassDEP COVID-19 Resources for
Wastewater Operators – MassDEP
holds quarterly meetings for
wastewater operators, with the next
one scheduled for Wednesday,
September 14. Recordings of past
calls and resources are available
here: https://www.mass.gov/lists/
covid-19-information-for-drinkingwater-and-wastewater-operators.
For more information or questions
about NEIWPCC or the MWOT
program, please contact us at
training@neiwpcc.org or (978)
323-7929.
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PFAS...(continued from page 3)
Environmental
Science
and
Compliance at the Narragansett
Bay Commission at Fields Point, RI,
is in the process of adding PFAS
testing
to
the
laboratory.
“Determining the amount of one
PFAS compound may require
testing several separate isomers,”
he said. “And teasing these isomers
out of biosolids and sludges to be
analyzed can be extremely
challenging.”
Walter and his staff will soon
research how PFAS changes
through the wastewater treatment
processes. While these compounds
are considered “forever chemicals”,
a chemical branch may break off or

"So far those
sampling for
PFAS are doing
a good job
avoiding
contamination."
Michael Chang, PFAS Project Manager
at Alpha Analytical in Mansfield, MA

relocate onto another part of the
main molecule. This makes it
difficult to do a mass balance of
PFAS through the treatment system
(the way we can do now with copper,
for example). Walter adds, “Not
knowing how these changes occur,
it may look like something is wrong
with the analyses. Contamination?
Calibration error? An unconfirmed
source PFAS…?”
EPA has also started putting PFAS
monitoring into NPDES permits as
well. While Upper Blackstone Clean
Water has not received an updated
permit
yet,
our
Industrial
Pretreatment Program is now
requiring PFAS monitoring for
certain industrial users and for
trucked-in landfill leachates and
Summer 2022

sludges as we start identifying these
forever chemical sources.
This means people like you and me
will be performing the sampling for
PFAS for the industrial users we
monitor, different parts of the
wastewater treatment process, our
local landfill leachates, and possibly
the receiving streams and other
environmental samples.
EPA and your PFAS contract lab
provide direction on sampling for
PFAS. It’s too extensive to cover
here, but note there are many
restrictions for field sample techs on
what they can wear or use: clothing
type, permanent markers/Sharpies,
Post-It notes, using only approved
soaps for decontamination and
cleaning, and much more.
So far those sampling for
PFAS are doing a good job
avoiding
contamination
according to Michael Chang,
PFAS Project Manager at
Alpha Analytical in Mansfield,
MA. Technicians at Alpha Analytical
have analyzed tens of thousands of
samples for PFAS to date. “More
than ninety percent of the field blank
samples are coming in clean, with no
measurable PFAS in them,” Michael
said. “The biggest problem is with
the chain-of-custodies.”
Jeremy Thebodo, Alpha Sales
Associate, agrees. “Many chain-ofcustodies are incomplete, which
means follow-up calls to the
samplers must be made.” What is
the
sample
matrix?
What
regulations must be followed, as
different states may have different
requirements for test methods,
required analytes, or reporting
limits? All this information should be
on the chain-of-custody, not only for
legal reasons, but also to help the lab
technicians know how to handle and
analyze the sample properly. “The
MASS WATERS

more information the sampler
provides the better it is for
everyone,” Jeremy adds.
With all the uncertainty about PFAS
it is easy to understand the
reluctance of many to fully accept
PFAS as a pollutant of concern. In
general terms, we know it is found all
over the world and is embedded in all
aspects of the environment. We also
know there are connections of PFAS
with degraded human health. But
many of the details remain unknown.
As Jeremy at Alpha has made clear,
this whole PFAS sampling and
monitoring is constantly “evolving”
as we learn more. This uncertainty
and change increases the confusion
for those not intimately involved in
this field.
Regardless of all that, PFAS is here
to stay. “The canary in the cage has
died,” Walter from Narragansett Bay
Commission told me. “We need to
do something about PFAS right now
and convince people we have a
problem.”
This is where you and I come in. We
are the ones who are working on the
front lines of this pollutant of concern
– sampling, testing, figuring out how
to stop it from getting in the
wastewater treatment facilities and
eventually into the environment. It is
our obligation to determine the best
way to treat the PFAS when it does
enter our facilities and to prevent it
from getting in the water cycle the
best we can.
Jeremy summed it all up. “All this is
new territory we are exploring.”
We have a lot of work in front of us.
At some point, hopefully sooner than
later, we will be able rename PFAS
from “forever chemicals” to “never
chemicals”.
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MAWEA Executive Director Retiring
By Charlie Tyler
The Massachusetts Water Environment Association (MAWEA) has bid farewell to
a clean water professional, Executive Director Mickey Nowak, who has led the
association over the past four years. Mr. Nowak officially retired from his MAWEA
position at the end of June 2022.
Mr. Nowak was hired by the Association as Executive Director in November of
2018. He came to the MAWEA from United Water/Suez, where he had been an
Assistant Project Manager. Mr. Nowak has worked in the industry for over 40 years
and has been an active member of MAWEA for decades. He has received
numerous awards over his career including NEWEA's Alfred E. Peloquin Award for
Massachusetts in 2001; a welcome into WEF's Quarter Century Operators club in

Mickey Nowak

2003; WEF's William D. Hatfield Award (2004); and he was inducted into the
nationally recognized Select Society of Sanitary Sludge Shovelers in 2014.
The MAWEA family will truly miss his leadership, advocacy, and dedication. We wish him the very best in his next
chapter of life, and we are also glad to hear that among his many retirement plans is a promise to remain active in
MAWEA as an advocate for responsible biosolids management and meaningful government affairs activities. Thanks,
Mickey, for your years of astute and devoted professionalism.
Summer 2022
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PFAS Regulatory Activities Continue Apace, Implications for Biosolids
Management Unclear
By Janine Burke-Wells, NEBRA Executive Director
In direct response to the pending implementation of
legislation in Maine that prohibits the land application of
biosolids and other residuals, the National Association
of Clean Water Agencies (NACWA) released a white
paper on the critical need to maintain all biosolids
management options at this time.
According to NACWA’s press
release
[LINK:
NACWA
Releases White Paper on
Critical Need to Maintain Biosolids Management
Options]:
“Responding to premature policy decisions such as
the Maine legislature’s complete ban on sustainable
land application practices, the paper makes the case
that taking any single biosolids management option
off the table absent scientific rigor and honest,
comprehensive policy assessments will cause
serious harm to local communities and could
inadvertently cripple the ability of utilities to protect
public health and the environment.
The white paper is intended for NACWA members, to
assist them in communicating with legislators,
regulators, media and the general public about this

Summer 2022

critical issue. NACWA members can access additional
resources on PFAS here: PFAS (nacwa.org)
In an interview with the publication Inside EPA published
on July 11th, NACWA’s Deputy CEO Chris Hornback
called for a “collective pause” to address the broader
policy and societal impacts of PFAS legislation and
regulations.
Meanwhile, Congress continues to debate several
important pieces of PFAS-related legislation that would
impact water utilities. In the House, New Hampshire
Representative Chris Pappas succeeded in getting an
amendment to H.R. 7900, the National Defense
Authorization Act for fiscal year 2023, which requires the
U.S. Environmental Protection Agency to develop
pretreatment standards for numerous industries on a strict
timeline with the first set of standards for organic chemical
and plastic manufacturers and metal finishers, among
others, by June 2024. Future industrial categories for
which EPA will be required to develop pretreatment
standards under H.R. 7900 include landfills, textile mills,
electrical component manufacturers, paint formulators,
molded plastics makers, and leather tanneries.

MASS WATERS
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Do Your Manholes Look Like this?
By Ray Bahr, Green Mountain Pipeline Services

Town of Westport, CT

Both of these manholes and a few
more were recently rehabilitated by
Green Mountain Pipeline Services,
LLC (GMPS). The one on the left is
from the Town of Westport, CT and
the one on the right is from the Town
of Plymouth, CT. Both projects
involved precast manholes that
were located immediately after the
discharge of force mains. The end of
force mains are particularly
vulnerable locations for concrete
structures. When the flow from the
force main enters the manhole the
H2S gas is released. As can be seen
in the photos above, over time the
corrosion in a manhole can be
significant,
creating
unsafe
conditions. Hydrogen sulfide (H2S)
is often a colorless gas with a rotten
egg odor, which is commonly
referred to as “sewer gas”. H2S is
highly poisonous and highly
corrosive
in
wastewater
applications. The various problems
associated with hydrogen sulfide
generation are its toxicity, noxious
odors, and the generation of
corrosive sulfuric acid. When
sewage becomes stagnant, such as
when a pump station at night does
not pump for hours at a time, H2S
gas can be generated in the
anaerobic conditions in the wet well
and force main.
The Town of Westport had three
manholes right at the end of a 12Summer 2022

Town of Plymouth, CT

inch 2-mile-long force main that
were severely deteriorated from
hydrogen sulfide. The force main
discharge manhole was particularly
difficult to access since the force
main entered the manhole from the
bottom. The Town went to the
expense to install a bypass
connection in the force main 30 feet
before the discharge manhole to
allow the flows entering the structure
to be bypassed. What is interesting
is that these manholes were only six
to eight years old and were epoxy
coated from the manufacturer. What
was not known at the time was that
the joints in the manholes should
have been filled in with a
cementitious material and then
epoxy coated to ensure the manhole
epoxy coating was monolithic
throughout the structure with no pin
holes.
The Westport manholes were
rehabilitated using a composite
system that Green Mount Pipeline
Services has had tremendous
success with for the past 20 years.
The manholes were first pressure
washed and after being properly
prepared, one to two inches of
Strong Seal MS-2C was applied and
troweled to ensure a good
mechanical bond with the original
structure. After troweling, the
surface was lightly brushed to create
a textured surface, which increases
MASS WATERS

the surface area of the applied
MS-2C and also creates the
opportunity for a mechanical bond
between the cementitious liner and
the epoxy. After the MS-2C was
cured the GMPS crew applied 125
mils of Parson’s Parsonpoxy
SEL-80.
The Town of Plymouth, CT
manholes were also suffering from
severe H2S corrosion. These
manholes were also located
immediately downstream of a 10inch force main discharge. All three
manholes received a ½” to 1”
coating of Strong Seal’s MS-2A and
125 mils of Parson’s Parsonpoxy
SEL-80.
Below are just two photographs
showing the completed manholes.

Town of Westport, CT

Manholes...(continued on page 10)
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Manholes...(continued from page 9)
Parsonpoxy SEL80 for over 20
years and has only experienced
success with this system.

vacuuming; and smoke testing,
manhole inspections, dye testing
and flow isolation.

We can offer the best rehabilitation
solutions for your underground
structure deterioration issues.

Headquartered at 768 South Main
Street, Unit 1, in Bethel, Vermont,
GMPS
is
a
subsidiary
of
Infrastructure Services Group LLC,
which acquires, funds and manages
profitable
and
well-positioned
private companies that specialize in
water and wastewater pipeline and
manhole inspection, maintenance
and rehabilitation.

MORE ABOUT GREEN
MOUNTAIN PIPELINE SERVICES
Town of Plymouth, CT

Note in the photo above the flows
were bypassed and the force main
discharge connection can be seen
at the bottom of the manhole. Above
is the Plymouth, CT discharge
manhole and the force main enters
the structure at the 12:00 position.
Green Mountain Pipeline Services,
LLC has extensive experience in
manhole and wet well rehabilitation
and has used the Strong MS-2A and
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Founded in 2003, Green Mountain
Pipeline Services, LLC offers a wide
range of pipeline inspection and
rehabilitation
services
using
trenchless
technology.
This
includes closed circuit TV inspection
of mainlines and laterals; cured-inplace pipe (CIPP) mainline and
lateral lining, plus trenchless spot
repairs; grouting of mainlines,
manholes and laterals; manhole
rehabilitation;
manhole/structure
cementitious
lining
and
reconstruction, with epoxy coating
for corrosion control as needed;
pipeline/structure cleaning and

MASS WATERS
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Brockton WWTP

Challenging Aeration Design Standards Results In Lower Cost, Higher
Performance
By Aerzen
Aeration is one of the most important
parts of the wastewater treatment
process. It’s also one of the most
energy-intensive components, often
comprising as much as 40% to 60%
of a facility’s total energy usage. As
such, it is critical to run blowers in a
way that delivers the correct amount
of airflow to the aerobic processes —
not enough means low DO and can
cause the system to underperform,
while too much can result in wasted
energy and increased operating
costs.

aeration design standards, as
discovered by the city of Brockton,
MA, which opted to retire its
manually assisted pressure-based
blower control system in favor of a
high-efficiency, high-performance
airflow-based
aeration
control
system. This upgrade, paired with a
rightsizing
of
their
blower
equipment, resulted in a far more
energy-efficient
process
and
produced a higher quality effluent in
line with their new 3 mg/L (450 lbs)
total nitrogen (TN) permit.

and low loading events by
intelligently selecting the right size
blowers to run to match current
loading conditions. To address the
TN permit, the control system would
also need to be capable of setting
and achieving variable dissolved
oxygen setpoints conducive to
proper biological nutrient removal:
sufficiently high in some zones to
metabolize ammonia, sufficiently
low
in
others
to
promote
denitrification, and variable to avoid
waste and keep the process stable.

Unfortunately, not all aeration
designs and control systems offer a
sufficient degree of control accuracy
or adaptability to address daily or
seasonal changes in loading and
other wastewater conditions. Large
swings can cause conventional
pressure-based aeration control
systems to struggle, resulting in
excess
energy
usage
and
inadequate nutrient removal.

An Opportunity for Improvement

In addition to tight total nitrogen
removal standards, there were
several challenges the project had to
address. Primary among them was
that two of the four aeration basins
were significantly larger than the
others, and the static pressure
exerted by each basin, due to their
different depths, meant that
balancing airflow between basins
was difficult.

These concerns can be addressed
by
challenging
conventional
Summer 2022

Brockton’s WWTP serves a
population
of
100,000
and
processes a mix of both industrial
and municipal waste. They have an
average annual flow of 17.5 MGD
and can see flows of more than 30
MGD during wet weather. Plant
management sought to upgrade its
process with high-efficiency turbo
blowers of various sizes (300 HP,
200 HP, 150 HP) and a control
system capable of handling peak
MASS WATERS

On top of that, like many WWTPs,
Challenging Aeration...(continued on page
12)
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Challenging Aeration...(continued from page 11)
Brockton has wide fluctuations in influent flow and
strength. Unfortunately, the preexisting control system
lacked the level of control to allow operators to
efficiently fine-tune the process and achieve reliable
and efficient operations.
“The plant was in compliance, but the dissolved oxygen
levels were hard to control,” said David Salvador, plant
manager at Brockton. “Operators were adjusting
butterfly valves to balance DO levels across the four
aeration basins.”
A plan was formulated to address the facility’s
challenges in two phases. The first phase involved
installing new rightsized blowers for its four aeration
tanks that would enable the system to achieve higher
airflow rates and a greater degree of turndown. The
second phase would include upgrades to the control
system, which would take advantage of the new
equipment and position the facility to achieve its
biological nutrient removal goals.
Success and Savings with Airflow-Based Controls
From the outset, Brockton worked closely with Aerzen,
who had the capability of providing both the blowers
and control system, to execute its solution. Going this
route mitigated any risk of cross-vendor finger-pointing
should a challenge arise, as well as ensuring the
supplier was fully vested in the outcome of the project.
Conventional aeration uses a pressure-based control
system. In Brockton’s case, that meant running the
system at the highest registered pressure of its four
basins. As a result, the smaller tanks ran with valves
that were nearly closed most of the time, while the
larger tanks ran with all the valves nearly open.
Operating in this manner consumed a lot of energy in an
already energy-intensive process.
For the upgrade, Brockton chose a different direction,
using airflow-based controls that allowed operators to
isolate the high and low static pressure systems and
operate each basin closer to its natural pressure curve.
As a result, half of the facility would run at or around 7.5
PSI, while the remainder would run closer to 6 PSI. The
power consumed by the blower system discharging to
6 PSI was naturally lower than if it was discharging at
7.5 PSI as the blower’s motors simply didn’t have to
work as hard. A control system this agile might seem
like it would be complex and expensive. Still, Brockton
was able to do it affordably by leveraging its existing
infrastructure and making good use of industrial
communication protocols and field converters to
reduce installation costs.
Each of the four basins had three aeration zones and
sensors that send back data on DO, ammonia, and
nitrate levels. Rather than run a shielded twisted pair
(STP) cable back to the control cabinet for each data
Summer 2022

point, a single Ethernet cable was run out to each field
converter. The field converters then acted as data hubs to
transfer the instrument’s signals through the Ethernet
cable and back to the SCADA and aeration control panels.
In addition to managing each
tank separately, Brockton
now has a higher level of
control over airflow and,
subsequently, its dissolved
oxygen response (Figure 1).
This was partly due to the
utilization of high-accuracy
airflow valve actuators,
which could carefully adjust
valve positions to ensure Figure 1. Using airflow-based
each zone got its prescribed controls, Brockton achieved more
airflow. This high degree of consistent dissolved oxygen through
control accuracy, combined the use of high-accuracy airflow
actuators to ensure that each
with the system’s self-tuning valve
aeration zone gets the prescribed
control algorithms, ensured oxygen. Photo courtesy of Aerzen
that the system’s DO and
ammonia treatment rate could be carefully managed in
real time to accommodate the constantly changing loading
in each tank.
The energy savings were immediate and substantial
(Figure 2). In the first six months under AERprocess
control, the facility saved 23%, or 1.39 million kWh,
compared to the baseline established in 2019, while
treating to a higher quality
effluent standard. Estimating
the value of power at
Brockton
to
be
approximately $0.12/kWh
allows for an approximate
savings
of
$166,000
($232,000 annualized) to be
recognized,
all
while
providing the facility with a
reliable tool to help them Figure 2. Using the Aerzen
airflow-based aeration
achieve
operational AERprocess
control, Brockton achieved
excellence.
substantial energy savings while
improving treatment
In addition to the flexibility simultaneously
outcomes. Photo courtesy of Aerzen
and cost savings, the new
system can also automate the DO setpoints based on
ammonia levels. This has introduced a new level of labor
efficiency to the facility. “This automation frees up the
operators to tend to other issues, while feeling comfortable
that the proper DO levels will be maintained to achieve an
ammonia level <1 mg/l at all times,” said Salvador. Overall,
the upgrade has proven to be a success story for Brockton
as the facility now has an established track record of
managing TN during high and low loading events while
saving energy

This article was reprinted from Water Online •
www.wateronline.com.
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Golf Tournament a "Hole-In-One"

The 2022 MAWEA golf outing was held

Synagro;

on June 15th at the Heritage Country

Arcadis; RH White; Victaulic; Flow

Club in Charlton, MA.

Assessment;

Many thanks to the attendees and
sponsors below for making this a
successful event. Congratulations to
all of the prize winners. We hope to see
you all back next year!
Sponsors: Savy & Sons; Veolia; BETA
Group; NEIWPCC; EST Associates,
Inc.;

NE3inc;

Summer 2022

Carlsen

Systems;

Pride

Environmental;

Polydyne;

Blackstone

Clean

Mountain

Pipeline;

Water;

Upper
Green

Aaron

&

Associates; Wright Pierce; Hardwick;
Woodard

&

Curran;

Russell

Resources; Hall Pump; Wellesley;
American Safety & Supply; Delta
Motor; Weston & Sampson; FW Webb;
Dewberry.
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PFAS Regulatory Activities...(continued from page 8)
In other developments, back in June, the
U.S. Environmental Protection Agency
announced lifetime Drinking Water Health
Advisory Limits (HALs) for several PFAS
Interim updated Health Advisory for
PFOA = 0.004 parts per trillion (ppt)
Interim updated Health Advisory for PFOS = 0.02 ppt
Final Health Advisory for GenX chemicals = 10 ppt

and Jeff Longsworth, who represented the concerns
of water utilities. At about 52 minutes into the
webinar, Ms. Nagle started to address implications for
biosolids, commenting that biosolids “keep me up at
night”. The EPA’s Science Advisory Board, which will
be reviewing the PFAS risk assessment methodology
for biosolids, is not scheduled to get going until the
Fall now.

Final Health Advisory for PFBS = 2,000 ppt
The standards are intended to provide guidance to states
and water utilities in the interim as the Agency continues
to develop primary drinking water standards for PFAS.
The HALs only apply to drinking water and will be used to
develop MCLs or limits in drinking water. The HALs do not
apply in any way to biosolids but could impact whether or
not sustainable land application of biosolids can continue.
EPA’s HALs announcement has set off a flurry of activity
and created a lot of anxiety for public water utilities. Many
New England water utilities were unprepared for this
announcement and are unprepared to respond to
customers’ inquiries.
State water environment
associations are working on communications tools for
their members. The New England states drinking water
associations teamed up to send a letter to EPA
Administrator Michael Regan, expressing their concerns:
“EPA’s release of the updated HAs, while
acknowledging that there are no current analytical
methods to even detect the compounds at the levels
set, is extremely premature. The interim advisories for
Perfluorooctanoic Acid (PFOA) and Perfluorooctane
Sulfonic Acid (PFOS) have put water systems in the
untenable position of having no acceptable way to
answer customers’ questions about the levels that
may be in their drinking water, even if previous results
were non-detect. This uncertainty has the potential to
erode the trust necessary for consumers to have
confidence in the quality and safety of their tap water
and their water provider.”
The Water Environment Federation hosted a webinar
on June 17th on What Utilities Need to Know about
EPA's PFAS Health Advisories. The webinar featured
Deborah Nagle of EPA’s Office of Science and
Technology as well as several attorneys, Fred Andes
Summer 2022
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Certification Program
Did you know that there is a certification
program for Wastewater Collection Systems
Operators and Laboratory Analysts where
you can earn up to a Grade IV certificate for
Wastewater Operators and up to a Grade I
for Lab Analyst?
Learn more at https://www.newea.org/
careers/certification/
Training courses are offered by a few
different vendors depending on your state,
such as NEIWPCC and NEWWTA, however
you do not need to take a training to take the
exam. Exams are offered by NEWEA and
can be taken online at your convienence.
Grade levels are determined by the amount
of experience you have and the facility you
work in.
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en-DODGE-in-us

by Eric J. Wahlberg, Ph.D., P.E. (California), former Colorado Class A Operator
WasteWater Technology Trainers (wwtechtrainers@gmail.com)
I’ve been playing guitar since high school. I graduated
the year the Clean Water Act was passed. From the last
issue of MASS WATERS, we all know how long ago
that was! My only real claim-to-guitar fame, besides
being told I look like Eric Clapton, was playing rhythm
guitar for the Clemson University Jazz Ensemble for a
couple of years while attending graduate school. Self
taught, what I love about music, especially chord
structure and progressions, is the math behind it. For
example, the E major scale is made up of the notes E,
F#, G#, A, B, C#, D#, and E again. If seventh chords
were made from each note in the E-major scale using
only the notes in E-major, you’d have EMaj7, F#min7,
G#min7, AMaj7, B7, C#min7, and D#min7b5. All these
chords “go together” because they are all connected by
the E-major scale. The Allman Brothers’ song Melissa,
for example, includes the chords EMaj (without the 7th),
F#min7, G#min7, AMaj (without the 7th), B7, and C#min
(without the 7th). The interconnectedness of these
chords is not unlike how the performance of each of the
unit operations and processes making up a wastewater
treatment plant affects everything downstream.

building blocks”, No. 6). When something is oxidized, it
loses electrons. A key component of the catabolic
pathways are electron transport chains where electrons
from organic carbon are passed from molecule to
molecule—each an increasingly powerful oxidizing agent
—until finally being passed to molecular oxygen (O2), the
terminal electron acceptor, entering the cell from the
mixed liquor (No. 7). Each atom of oxygen in molecular
oxygen is reduced, by gaining electrons, to the O in H2O,
which is also respired (No. 5).
When the organic carbon is plentiful, the cell reproduces.
To do so, the cell needs to synthesize the biomolecules—
carbohydrates, lipids, proteins, nucleic acids, etc.—
needed for the offspring. These biomolecules don’t
spontaneously form in the cytoplasm. The synthesis of
these bio-molecules, supplemented by the carbonbuilding blocks from the catabolic pathways (No. 8
en-DOGDE-in-us...(continued on page 16)

While the math of chords and how music goes together
doesn’t have a lot to do with wastewater treatment,
math is the language of science and wastewater
treatment is all about the application of biological,
chemical, and physical principles to make clean water.
About the time I picked up guitar, catabolism and
anabolism were being covered in my biology class. In
retrospect, I wish I had paid more attention to those
lectures than the major scales.
Most of the bacteria used to treat wastewater are
heterotrophic, meaning they get their carbon and
energy from organic carbon, just like humans. We don’t
measure the organic carbon on our dinner plate in mg
BOD/L, but that’s how we measure it going into an
activated sludge aeration basin. Once inside a bacterial
cell in the mixed liquor (No. 1 in Figure 1), the carbon is
directed to either the catabolic pathways (No. 2) or the
anabolic pathways (No. 3). The cell generates energy
(No. 4) by oxidizing organic carbon to carbon dioxide,
which is respired (No. 5). Not all of the organic carbon
entering the catabolic pathways is oxidized, some of it
is broken down and stored as shorter-chain carbonbuilding blocks for use in the anabolic pathways (“C
Summer 2022
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en-DODGE-in-us...(continued from page 15)
buffers, etc., needed for bacterial growth. The solution
is inoculated with mixed liquor to give an initial
concentration of 1 mg MLVSS/L (that’s “1”, no typo).
Figure 2 shows the sBOD and MLVSS concentrations
as a function of time after inoculation. The kinetic
parameters for bacterial growth and substrate
utilization used to generate these curves are typical of
a mixed bacterial population in activated sludge.

Figure 1. Heterotrophic metabolism: Energy extraction occurs in the
catabolic pathways, growth occurs in the anabolic pathways.

in Figure 1), occurs in the anabolic pathways. These
chemical reactions require some of the energy produced in
the catabolic pathways (No. 9); the more organic carbon
that is available, the more growth, the greater the energy
need for synthesis. In the activated sludge process, the
biomass, parents and offspring alike, is measured as
MLVSS (No. 10).
Of particular note in Figure 1 is the energy required for
maintenance (No. 11): The organism must continuously
expend energy maintaining the biomolecules necessary
for survival. For example, the cell membrane separating
life (inside the cell) and death (outside) is a symmetrical
bilayer of phospholipids with a mosaic of embedded
proteins and other biomolecules supporting life-sustaining
activities. Akin to the Dutch lad, his finger in the leaking
dike, any atomic or molecular change that threatens the
integrity of the membrane separating life from death
requires immediate repair. Maintenance needs are
continuous so they require a non-stop supply of energy
from the catabolic pathways which, in turn, requires a
constant input of organic carbon to those pathways.
With the profession’s focus on nutrient removal, we
sometimes lose sight of the fact that operations
professionals have been removing the nutrient of greatest
flux in the biosphere since the first treatment system was
built: organic carbon, aka BOD. Organic carbon removal is
central to what we do. What happens to our bacterium in
Figure 1 when the organic carbon is exhausted, because
that’s what we’re trying to do, right?
Consider a hypothetical experiment where a solution is
concocted with 250 mg/L of soluble BOD (sBOD) in a
completely mixed, completely aerated batch reactor. The
solution contains all the micro- and macro-nutrients,
Summer 2022

Figure 2. Bacterial growth (MLVSS) and substrate utilization (sBOD) in
a batch reactor.

There are two important things to note about Figure 2.
First, the sBOD concentration goes to zero about 19
hours after inoculation. You may be thinking this is a
long time, but it really isn’t when considering the “mixed
liquor” started with just 1 mg MLVSS/L. Note the
exponential increase in MLVSS as the sBOD
concentration exponentially decreases, indicating the
microorganisms are converting the sBOD into
daughter cells via the anabolic pathways using energy
derived from the sBOD oxidized in the catabolic
pathways. The conclusion here is profound in its
simplicity: Heterotrophic bacteria live to convert BOD
to new cells! Second, when the sBOD is gone, the
MLVSS concentration shows a gradual, steady
decline. A decrease in concentration indicates a
decrease in the mass of microorganisms. Why this
decrease?
Without an external source of organic carbon, there
can be no growth, there can be no reproduction, so
when it’s exhausted, the anabolic pathways are shut
down. The need for maintenance energy, however,
remains, requiring the organism to use its own carbon
reserves to fuel the catabolic pathways to produce that
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energy (No. 12 in Figure 3). It is this precise moment that
signals the start of endogenous (en-DODGE-in-us)
respiration. The decrease in the mass of microorganisms
noted in Figure 2 is the result of the organisms consuming
their own mass and respiring it as CO2.

Figure 3. External organic carbon is gone, anabolic pathways are shut down,
and the organism begins fueling the catabolic pathways with its own carbon
reserves to produce the energy to maintain life.

along the length of the aeration basin the influent BOD
is gone, at which point the biomass goes endogenous,
it does not die.

Figure 4. The generic bacterial growth curve used in most operator
training materials. This graphic is wrong: Death and endogenous are
not synonymous.

This is not what we’ve been taught.
Figure 4 is my re-creation of the generic “Bacterial Growth
Curve". a version of which is covered in almost all activated
sludge training materials I have seen. The main difference
between Figures 2 and 4 are the y-axes: MLVSS
concentration (Figure 2) and population (number of cells,
Figure 4). Also, there is no Stationary Phase—defined by
a constant bacterial population—evident in Figure 2. Or is
there?
Painfully incorrect in Figure 4 is the assertion that “death”
and “endogenous” are synonymous. This ubiquitous
graphic is what has given “endogenous respiration” a bad
name in the business of wastewater treatment plant
operations, something to be avoided, a cannibalistic orgy
where big bugs are eating little bugs eating tiny bugs.
Absolute NONSENSE!
Endogenous respiration begins when the external
organic carbon supply is exhausted, which occurs, in
Figure 4, when the Declining Growth Phase ends and
the Stationary Phase begins. Contrary to what we’ve
been told, endogenous respiration is a good thing, not a
bad thing. What I’m saying here is well captured on The
Wastewater Blog (https://www.thewastewaterblog.com
“Treatment is complete when endogenous respiration
occurs.” Isn’t “complete treatment” our goal?
Most, not all, activated sludge aeration basins are
configured as plug-flow reactors because there is a kinetic
advantage in doing so. If your plant is discharging an
effluent with very little sBOD (I hope so), then somewhere
Summer 2022

The microorganisms in the aeration basin don’t know
when they’re going to get their next happy meal. This
forces them to be very parsimonious (a favorite word
of my college statistics professor meaning “stingy”)
with their carbon reserves. It’s as if they know exactly
how much maintenance energy they need to survive.
Whatever amount of organic carbon they must direct
to the catabolic pathways to generate that energy,
there remains the need for the terminal electron
acceptor at the end of the electron transport chains.
This, in turn, requires a flow of oxygen, albeit a fraction
of the oxygen flow needed when the BOD
concentration is great (No. 7 in Figures 1 and 3). This
“flow of oxygen” is what we call “oxygen uptake
rate” (OUR). Because the amount of organic carbon
directed to the catabolic pathways is being carefully
controlled, the need for terminal electron acceptor
and, therefore, the endogenous OUR, remains fairly
constant. More importantly, it is measurable. By
performing an OUR profile along the length of your
aeration basin, you can pinpoint when the biomass
"goes endogenous”. Obviously, this point in the
aeration basin will vary depending on the incoming
BOD load. Still, knowing where in the aeration basin
the biomass goes endogenous provides keen process
insight. For example, there is no reason—and it’s a
complete waste of money—to maintain a DO
concentration of 2 mg/L downstream of where the
biomass goes endogenous.
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en-DODGE-in-us...(continued from page 17)
If the carbon reserves are exhausted before the biomass
is returned for another happy meal, the cell can no longer
fuel the catabolic pathways, can no longer generate
energy, can no longer maintain the integrity of its lifesustaining functions. For example, in the absence of
maintenance energy, the cell membrane, little by little,
fails, thus beginning a death spiral. This is the Death
Phase in Figure 4 (not Death/Endogenous Phase).
Upon the cell’s demise, its cytoplasm is released into the
surrounding medium. Cytoplasm is dense with organic
carbon and nutrients which, in turn, require removal by
surviving microorganisms, potentially providing
conditions for the proliferation of an undesirable
bacterial population. This is what happens in an aerobic
digester. It should never be allowed to happen in an
aeration basin. Endogenous good, death bad.
“But, but, but,” you say, “I operate at a long SRT so I don’t
have to waste as much sludge.”
And I’ll end with this paragraph. First, note reference in
the paragraph before last to “the proliferation of an
undesirable bacterial population”, and think “filaments”.
And, lastly, this: The longer the SRT in the activated
sludge system, the fewer volatile solids (VS) are sent to
the digester (or incinerator where they burn) and the
more difficult they are to digest. As evident throughout
the last issue of MASS WATERS, biosolids disposal is a
big problem for all of us. We produce biosolids in the
solids treatment train. I believe we have to get as
sophisticated and good at the solids treatment train as
we are with the liquid treatment train, and we can start by
optimizing the feed stock we’re sending to the solids
treatment train. The more and the more easily digestable
the VS, the better.

LOOKING FOR A JOB?
Check out MAWEA's Job Board
(www.mawea.org/index.php/jobs-hotline/)
and find YOUR new job. New Postings Daily!
Summer 2022

MASS WATERS

18

Training Opportunities - Fall Asbestos Cement Pipe Safety Course
Massachusetts Water Works
Association (MWWA) has
scheduled several Asbestos
Cement Pipe Safety Courses
for the Fall. These classes are
approved for both MA water
and wastewater operators.
AC Pipe 8-Hour Initial Certification: MassDEP requires
that anyone working on asbestos cement pipe (ACP) to
take a Mass. Dept of Labor Safety approved training
course to understand the health risks and proper safety
protocols when handling ACP. Persons that have never
had the ACP training must take the initial 8-hour course.
5.5 TCHs will be awarded for successful completion of the
course. To download a flyer, or register for a class, click
on the site location. 8:00 AM - 4:00 PM, (Members = $250,
Non-members = $325)

AC Pipe 3-Hour Worker Safety RECERTIFICATION
Course – ZOOM: *IMPORTANT INFORMATION
REGARDING THIS COURSE: This recertification
course is ONLY available to those who have previously
taken the 8-hour certification course in the last five years
and hold a valid "Asbestos-Cement Pipe Worker Safety"
certificate. Attendees must successfully pass a multiplechoice exam to receive certification. This course is
approved for 3.0 TCHs (Training Contact Hours) for
Massachusetts water, wastewater, and RI Drinking
Water Operators. The cost is $150/members and $210/
non-members.
November 10, 2022 - AC Pipe 3 hr Recertification REMOTE - ZOOM: 2022, 11-10-22, AC Pipe (3hr),
Zoom
For more information, visit www.masswaterworks.org

October 6, 2022 - AC Pipe 8hr - IN PERSON
(Marlborough): 2022 10-6-22, AC Pipe 8hr, Marlborough
October 26, 2022 - AC Pipe 8hr - IN PERSON (W.
Springfield) 2022 10-26-22, AC Pipe 8hr, W Springfield

Summer 2022

MASS WATERS

19

Summer 2022

MASS WATERS

20

Public Engagement: Scaled Up
By Maile Lono-Batura, Water Environment Federation
During the 2019 WEF Biosolids National Convening,
biosolids leaders converged to identify key challenges
and concrete actions that the sector could take to
ensure biosolids programs remain sustainable. A
thread that was clear throughout the Convening was
the need to level up our approach to biosolids beyond
the status quo as it relates to program management,
communication, and research.
Since this Convening, WEF has made strides in the
action plan that include:
• Releasing the Biosolids Communication Toolkit
• Hiring a new Director of Sustainable Biosolids
Program and part-time Biosolids Coordinator
• Advocating for increased leadership in EPA’s
biosolids program
• Continuing to advance the Leaders Innovation
Forum for Technology (LIFT) program

Summer 2022

• Revamping the National Biosolids Partnership to
improve accessibility and explore product
certification.
To prepare for the new Biosolids Director role in 2021, I
canvased the biosolids community to gather insights on
what our sector is getting right, what isn’t working, and how
we can course correct or reinvent ourselves where we are
missing the mark. What I heard was:
• Be Proactive: Lead our story – we know it best. Be
a representative voice for biosolids rather than
letting others tell our story.
• We Are Poised: Biosolids offer a remedy to global
challenges including soil conservation, food
security, renewable energy, and climate change.
• Make it Personal: Humanize the conversation and
engage people beyond our echo chamber to share
ownership of this valuable resource we all create.
Public Engagement...(continued on page 23)
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Workforce Update...(continued from
page 2)
In the San Francisco Bay Area, water and wastewater
utilities have found they can address these challenges more
effectively by collaborating with each other as well as with
professional associations, educational institutions, unions,
and non-profit organizations. BAYWORK.org, which grew
out of research sponsored by the Water Research
Foundation in 2008, was founded in 2009, with an
understanding that workforce reliability is a requirement for
operational reliability. Since 2009, BAYWORK has grown to
a regional association of 43 water/wastewater services
providers. BAYWORK’s Strategic Roadmap reflects the
following objectives:
•

To develop and recruit qualified candidates for
mission-critical jobs;

•

To provide current employees with the
information and skills they need in order to do
reliable work;

•

To upgrade work tools and processes to optimize
use of existing staff; and

•

To increase the cost-effectiveness of workforce
investments through collaboration.

The Steering Committee will work with Cheryl over a period
of approximately six months, beginning this fall 2022. The
Steering Committee will fashion what a New England
Workforce Collaborative organization would look like and
how it would be structured to meet the objectives noted
above and reflective of New England’s unique utility
framework (many small, independent town level utilities
spread over six New England States). Committee members
will work with Cheryl to help her understand what makes
New England’s water/wastewater utilities unique and how to
most effectively develop an organization that would be
supported by the Utilities it will benefit to develop a
sustainable workforce.
The members of the Steering Committee will serve as a
bridge and representative of their States' collective water/
wastewater utilities. The intent is to provide equity and
equality across each state and water sector to inform the
final recommended organizational structure that will be able
to meet the unique recruiting, training, and employment
needs of New England water/wastewater utilities.
The culmination of the work of the Steering Committee will
be synthesized to generate a proposal that will be shared
with all New England utilities for consideration to join.
Watch for further updates.
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Public Engagement...(continued from page 21)
This was the inspiration for launching a grassroots campaign that pulled in key actions from the Biosolids Convening
as well to:
• Build broader partnerships
• Enhance benefits of biosolids communications
• Establish a biosolids champion
Enter 2022 Year of Poo, a social engagement campaign inspired by the need to reconnect to the critical role we all
play in creating a circular resource society. This approachable platform will invite users to learn how everyday
conveniences and choices can affect their poo-print. The campaign takes on many poo-related topics with interactive
features including Fun Fecal Facts and Friday Flushes featuring Movement Makers who have made poo a part of their
repootoire.
The objective is to lift the lid on talking about the fascinating side of poo to begin a larger conversation to transform
the way we connect to our food, our flush, and our role as contributors in creating a quality product. A key driver for
this type of platform is to focus on connecting with vs. communicating to, moving from outreach to engagement, and
connecting to producers further up the pipe at the flush. Flushing is a universal act that bonds us all; 2022 Year of Poo
is aimed to move beyond public acceptance to public ownership.
Please visit 2022yearofpoo.org and follow us on social media to meet our featured Movement Makers and gather some
digestible chunks of pipeline wisdom. Also, if you’re planning to attend WEFTEC 2022, stop by the 2022 Year of Poo
booth next to WEFTEC Live to snap a picture at our photo booth and post to your socials.
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Word Scramble
Directions: Use the clues below to help you unscramble the following words.
1. IDOIXEZ __________________________

5. WAGEES ____________________________

2. ESWTAETWAR _____________________

6. LGOIBALOCI __________________________

3. MSUC ____________________________

7. MOTYSECES__________________________

4. DESONCAYR ______________________

8. IYPARMR ____________________________

Clues
1. To “burn-up” organic material using oxygen
2. Water which is filled with man’s pollutants; sewage
3. A layer of oil, grease or fat floating on wastewater which is eventually skimmed off
4. The treatment stage in sewage treatment which removes about 90 percent of pollutants
5. Another word for man’s wastewater
6. Having to do with the living process of plants and animals
7. A system involving interactions between living organisms and the environment
8. The first treatment stage in sewage treatment that removes 30 percent to 40 percent of pollutants

Answers: 1. Oxidize 2. Wastewater 3. Scum 4. Secondary 5. Sewage 6. Biological 7. Ecosystem 8. Primary
Summer 2022
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