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“We’re not hiding the center,” says Tallarico. “We are literally right 
next to the treatment plant. We are really working with the treatment 
plant side of things because we use it as a way of teaching folks. We do 
tours of the treatment plant all the time, from fourth graders all the 
way up to adults. That’s just one part of the education that we provide.” 

Kohler adds: “Having the center on the treatment plant site is very 
rewarding. The treatment plant staff sees the public school tours 
coming by several times a day and the staff knows the children are 
being educated about wastewater treatment and the environment. 

“The kids see the equipment and the complexity of wastewater 
treatment and they are impressed. Making an impression on a child 
is the way to have them think about their actions. They know how 
throwing the wrong things down the toilet can cause us problems. I 
see my staff grinning when the tours of children go by.”

WELL-ROUNDED EDUCATION
The center offers a place where groups can learn how different 

aspects of the treatment process work and what is involved in clean-
ing water. “The story of where our water comes from, how we’re con-
nected to our water, where our water goes, how our water gets 
cleaned — that whole story is something not many people are aware 
of,” says Tallarico. “Here, any person can walk in, get some informa-
tion, and play with all of our fun displays. They’re all very hands-on, 
active displays.”

The exhibit hall includes information display panels along with 
six interactive displays. Three video monitors continuously show edu-

cational information. There is a high-definition video art installation 
called “Circulator” by local artist Jim Blashfield. It has multiple 
screens,	 including	 a	 portal	 hole	 on	 the	 floor	 and	 a	 seven-minute	
video interpretation of the water’s journey through the human-made 
and natural worlds.

One of the main displays focuses on water use in the home and 
includes a toilet, shower, refrigerator, kitchen sink and cabinets. The 
toilet	has	information	about	what	should	and	should	not	be	flushed.	
The shower door has a comparison diagram of water use broken 
down by country. 

The refrigerator contains gallon jugs with cards that explain how 
many gallons of water it takes to produce different types of food. The 
kitchen cabinets have typical household cleaning products with tags 
giving alternative recipes for creating environmentally friendly clean-
ing solutions. 

“A lot of people think environmental education is taking kids out 
in the woods or to play in the river,” says Tallarico. “That’s not really 
the scope of environmental education. Environmental education is 
teaching people about all the aspects of their environment. A lot of 
those aspects happen to be man-made. 

“And it’s talking about that connection of how humans affect the 
planet. Talking about wastewater and the waste that we produce is a 
perfect example of getting those messages across that while we alter 
the environment, we can also clean it up and protect it through a 
wastewater treatment facility.”  

“The kids see the equipment and the complexity of wastewater treatment and they are impressed.  

Making an impression on a child is the way to have them think about their actions. They know  

how throwing the wrong things down the toilet can cause us problems. I see my staff grinning  

when the tours of children go by.”
RON KOHLER

FAR LEFT: The center’s  
programs include field 
investigations with  
students. ABOVE: Over-
view of the Brightwater 
Environmental Education 
and Community Center. 
LEFT: The center’s grand 
opening included educa-
tion for families.
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Treated water settles in two circular clarifiers powered by Falk 
(Rexnord) drives. Then the effluent is disinfected in a chlorination 
system (Fischer Porter, now Severn Trent) and discharged to the 
Connecticut River just downstream from its confluence with the 
Deerfield River. Chlorination is required April through October.

Trombley and his team have a portable BioTriad odor-control 
unit available for masking odors at various points around the plant 

if necessary. A GE iFIX SCADA system controls the new CSO treat-
ment system and soon will be expanded to full plant coverage.

Biosolids wasted from the system pass to a storage tank and 
gravity thickener and then are mixed with polymer in a system 
powered by variable-frequency drive motors and mixers. On a new 
Fournier rotary press, the material dewaters to a cake averaging 30 
to 45 percent solids. It is stored in a 40-cubic-yard container, and 
New England Organics hauls it to its Hawk Ridge composting cen-
ter in Maine.

The plant meets a 30/30 permit for BOD and TSS with plenty of 
room to spare, and tracks nitrogen, although it does not have a 
nitrogen limit.

HANDLING CSOs
 A challenge tougher than meeting the permit comes from the 

local topography and the combined sewers in an older section of 
town. These conditions contributed to frequent stormwater over-
flows into the Connecticut River. The plant staff stepped up volun-
tarily to correct the situation.

The $6.7 million CSO project, funded through sources including 
the state revolving loan fund, the state’s Tribal Assistance Grant Pro-
gram, and the U.S. Department of Agriculture, involved major changes 
at the treatment plant and throughout the sewer system. During 
construction and startup of the new facilities, the plant continued 
to meet its permit and effectively serve the town’s 7,200 citizens.

To better manage sewer flow, the project modified three regu-
lators by raising the weir height to control the volume passing 
through to the plant. Downstream of the portion of the system 
where combined sewers still exist, an 800-foot-long, 4-foot-diame-
ter buffer line was installed to slow down storm flow before it 
passes to the treatment plant.

“During wet weather, as much as 45 percent of our flow might 
be stormwater,” Trombley says. The plant is rated for 1.83 mgd and 
sees average daily flows of 1 mgd. Peak flow capacity is 4.86 mgd. 
With the changes to the CSO regulators, more flow now comes to 
the plant, and less is discharged to the Connecticut River. 

To reduce the risk of secondary treatment system washout, the 
plant is equipped with a chlorinated bypass system after primary 

Town of Montague (Mass.) 
Water Pollution Control Facility
BUILT: 1962 (upgrades 1982 and 2010)

POPULATION SERVED: 7,200

TREATMENT LEVEL: Secondary treatment

FLOWS: 1.83 mgd design, 1 mgd average

TREATMENT PROCESS: Extended aeration

RECEIVING STREAM: Connecticut River

BIOSOLIDS: Composting by private contractor

AWARDS:  2011 Excellence Award,  
 New England WEA

ANNUAL BUDGET: $1.16 million (operations)

WEBSITE: www.montague.net

GPS COORDINATES: Latitude: 42°34’49.84”N;
 Longitude: 72°34’20.93”W
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Plant superintendent Robert Trombley and his team added effective CSO treatment and 
made other improvements at the Montague facility.

“Our sludge blankets have increased to two to three times 

the normal thickness. And we’re holding as much as 

35,000 pounds of solids in the system, where before our 

sludge inventory was between 6,000 and 8,000 pounds.”
ROBERT TROMBLEY

treatment. The shortcut is activated when storm events push the 
hydraulic flow above 4 mgd. To improve removal of rags and 
debris, a new automatic bar screen replaced the previous manually 
operated unit.

Finally, the CSO reduction project called for a SCADA control 
system. The system has automated the overflow treatment pro-
cess, and plans are to extend it to monitoring and control of the 
entire treatment plant in the future.

WORK-AROUNDS AND IMPROVEMENTS
How did Montague manage the project while continuing to 

treat wastewater? “Very carefully,” says Trombley. He credits his 
operators with managing the changes. “They stayed in contact 
with the contractors in the field on a daily basis,” he says. “They made 
sure the project didn’t interfere with our normal operations.”

The new heavy-duty automated bar screen was critical because, 
as the influent line was cleaned out, the plant had to deal with a freer 
flow and more debris and grit that used to simply accumulate in 
the line. To accommodate the improvement, Trombley’s team con-
tinued to operate the old manual bar screen during construction.

Solids handling was affected as well. The Montague plant lies 
on a long, narrow strip of land between a highway and the river, 
and the construction crowded the normal flow scheme. That, plus 
the need to sandblast and reseal the sludge storage tanks, forced 
the plant to route liquid biosolids around the sludge handling facil-
ities, directly to 9,000-gallon tanker trucks that hauled the mate-
rial away.

 A spare storage tank came in handy as a way to store influent 
and equalize flow through the existing treatment system as the 
construction proceeded.

SMART FINANCING
A thoughtful approach to financing enabled the plant to 

accomplish other improvements during the CSO reduction proj-
ect. “We couldn’t have received funding for these improvements, 
but CSO reduction is sort of the hot item of the day,” says Tromb-
ley. “As we applied for funding for that project, we included 
requests for a number of other things we needed.”

The upgrades included a new roof on the operations building, 

Robert Trombley checks data on the supervisory control and data acquisition (SCADA) 
system in the main office (GE iFIX).
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the new bar screen, and — probably the most important addition 
— the rotary press for biosolids dewatering. “That alone added 
nearly $1 million to the project,” Trombley observes.

The project also brought significant changes to the secondary 
treatment system, saving the town at least $200,000 a year in oper-
ating costs. Lead operator John Little explains that after experi-
menting with the activated sludge system, the plant settled on 
alternately running one of the two basins in the aeration mode 
while shutting off the air in the other. 

“We changed the whole process in order to meet budget con-
straints,” he says. In the new arrangement, operators run the air 
into just one basin for two to three hours and put the return acti-
vated sludge (RAS) into the other basin, where the air is turned 
off. “We run the RAS down to the mixing box and feed it through 
four entry points,” says Little. “That provides more carbon source 
for denitrification. 

“When the oxidation reduction potential (ORP) gets into the 
hundreds, we switch and shut off the air in the other basin. It’s like 
a sequencing batch reactor (SBR), except we don’t have an SBR.” 
Automatic timers turn the airflow on and off.

CUTTING NUTRIENTS
The operational changes have reduced effluent nitrogen, 

ammonia and phosphorus. BOD and TSS are so low they are some-
times hard to measure. In turn, chlorine usage has dropped. “We 
used to receive three or four 2,000-pound cylinders each year,” 
says Little. “Now we’re down to less than two.”

Power consumption has also been reduced. “For years we ran 
the blowers at 100 horsepower,” Little explains. “Now we can run 
at only 50 hp.” Even more savings result from holding more solids 
in the system. “Our sludge blankets have increased to two to three 
times the normal thickness,” says Trombley. “And we’re holding as 
much as 35,000 pounds of solids in the system, where before our 
sludge inventory was between 6,000 and 8,000 pounds.” That 
means fewer solids out of the plant and a reduction in dewatering 
and cake hauling costs. 

“In the old days, our liquid sludge was trucked out and incin-
erated,” says Trombley. “We’d see eight to 12 truckloads a week,  
and maybe spend $375,000 a year for solids management. It’s much 
less now.”

AMBITIOUS GOALS
In another innovation, Montague returns waste activated 

sludge to the head of the plant, where it is allowed to co-settle with 
primary solids. The result is increased cake solids content.

All in all, Montague has met the ambitious goals it set at the 

“Our operators are integral to our success.  
They’re a proactive group with lots of good ideas.” 
ROBERT TROMBLEY

The Montague team includes, from left, operators Michael Little and Tim Little, plant superintendent Robert Trombley, operator  
Eric Meals, administrative assistant and assistant lab technician Tina Tyler and lead operator John Little.

outset of the project. “We’re achieving our CSO reduction targets, 
even though we’ve never had so much fl ow through the plant,” 
says Trombley. “Our main goals are to prevent overfl ow of 
untreated water to the river, and to protect our secondary system 
from solids blowout. We’re at the mercy of Mother Nature.” He’s 
proud that the remodeled plant can handle the variations in storm 
intensity and duration.

Little expresses a degree of amazement when he thinks about 
what the team has accomplished in the last few years. “Experts 
said we couldn’t do this,” he says. “It’s not by the book. They said 
we were crazy, but it’s working. It’s just amazing.”   

IT’S ALL ABOUT COMMUNICATION

It’s no secret that good communication is a key to successful 
wastewater treatment. But in Montague, Mass., communication 
among staff members — and with a local paper mill that 
provides a substantial share of the plant load — is paramount.

“Communication is huge,” says plant superintendent Robert 
Trombley. “It is vital to the fl ow, to our work.” Trombley lets the 
staff do its work: “They’re hands-on. I listen to them. They’re 
the ones most familiar with the problems and what to do to 
correct them.”

The philosophy is to share ideas and not worry about 
perfection. A dry erasable white board is always full of sugges-
tions and observations. The conversation during the morning 
break and at lunch often turns to problem-solving. “We want all 
oars in the water — everybody on the same page,” says Trombley. 
“Plus, we know mistakes are going to be made. We talk about the 
risks of things we do. Some things aren’t going to work.” But he 
trusts his staff, and they feel more comfortable making decisions. 

The reliance on communication extends to the local paper 
mill. Changes in the mill’s product mix or production techniques 
directly affect the quality of its wastewater, so the plant team 
keeps a line open to mill management, talking with them by 
phone every day about the line and grade of paper they are 
running.

“One of our guys used to work in the mill, and we’ve had the 
mill operators down to the treatment plant for a tour,” Trombley 
says. “That gives each of us a much better understanding of the 
other’s processes.”

Senior operator John Little says the open, honest environ-
ment makes it fun to come to work. “We have a good close-knit 
group here,” he says. “Everybody knows how to run the lab. 
Anyone can step in and do another’s job at any point. We 
depend on each other for help. We enter team events in town, 
put up holiday lights. We have a blast.”

BioTriad Environmental, Inc.
888/658-7423
www.biotriad.com

Fournier Industries, Inc.
418/423-4241
www.rotary-press.com

GE Water & Process Technologies
866/439-2837
www.gewater.com

Headworks, Inc.
877/647-6667
www.headworksusa.com

New England Organics
888/472-9471
www.newenglandorganics.com

more info:
Rexnord Industries
866/739-6673
www.rexnord.com

Sanitaire – a Xylem Brand
704/409-9700
www.xyleminc.com

Severn Trent Services
866/646-9201
www.severntrentservices.com

Siemens Water Technologies Corp.
866/926-8420
www.water.siemens.com

WSG & Solutions
866/353-7084
www.wsgandsolutions.com

WATCH THEM 
IN ACTION
To learn more about the 

Montague (Mass.) Water

 Pollution Control Facility, view

  the video at www.tpomag.com.

LEFT: A bumper sticker on the front 
door of the Montague Water Pollu-
tion Control Facility offi ce. ABOVE: 

Assistant lab technician Tina Tyler 
runs tests that help the plant stay 
on track.

“Experts said we couldn’t do this. 

It’s not by the book. They said we were 

crazy, but it’s working. It’s just amazing.”
JOHN LITTLE
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It is said that problems demand solutions. The corollary to that old 
rule is that solutions demand information; the deeper the under-
standing, the better the solution.
The staff at the regional Wastewater Reclamation Facility run by 

the City of Des Moines, Iowa, now has extensive knowledge of the 
plant’s energy and maintenance needs through innovative software. 
The program is tied to the SCADA system to show where energy is 
being used and identify ways to optimize equipment.

The Enterprise EAM Asset Sustainability Edition (EAM-ASE) is 
from the Infor business software company. Des Moines received an 
$83,225 federal stimulus fund grant from the Iowa Offi ce of Energy 
Independence to integrate the program with its Rockwell SCADA, 

Hach water information system, and ControlLogix PLCs (Rockwell 
Automation).

It monitors the performance of motors, pumps, and blowers and 
tracks energy use parameters to aid in cutting energy consumption 
at the plant.

REAL-TIME DATA
“It enables us to monitor in real time 

the key operating parameters and health 
statistics for the plant’s major pieces of 
equipment,” says Bill Miller, who headed up 
the project for the plant’s Facilities Manage-
ment group. “The ability to view and man-
age the total operating condition, including 
energy usage, operating costs, and maintenance costs, allows us to 
optimize the use of these high-cost assets, minimize the impact on 
the plant, the environment and the public, and extend the life of our 
equipment.”

The software project, which went online on January 1, 2011, 
received the 2010 Governor’s Special Recognition in Energy Effi -
ciency/Renewable Energy Award. The 200 mgd (design) facility serves 
16 communities and sewer districts in the Des Moines Metropolitan 
Wastewater Reclamation Authority with a population of more than 
560,000. 

With the help of Stratum Consulting Partners, the plant team 
used the software to create a monitoring and maintenance program 
for its largest energy users, including four 2,000 hp aeration blowers, 
six 700 hp pumps, and nine 100 hp sludge return pumps. Projections 
showed an estimated savings of $41,500 a year in energy, mainte-
nance and repair costs, and a reduction of CO2 emissions of about 1.5 
million pounds. 

Within six months of implementation, the actual energy reduc-
tion was about 100,000 kWh, and the annualized savings of about 
$200,000 were more than four times the original projections. Because 
of its success at the Wastewater Reclamation Facility, the city’s water 
works staff has decided to use the software as well.

Keeping Watch
AN INTEGRATED SOFTWARE PROGRAM HELPS THE DES MOINES 
REGIONAL WASTEWATER RECLAMATION FACILITY FIND 
SAVINGS OPPORTUNITIES AND EXTEND EQUIPMENT LIFE

By Doug Day

GREENING
THE PLANT

 What’s Your Story?

TPO welcomes news about 
environmental improvements at
your facility for future articles in
the Greening the Plant column.
Send your ideas to editor@tpomag
.com or call 877/953-3301.

“The ability to view and manage the total operating 

condition, including energy usage, operating costs, 

and maintenance costs, allows us to optimize the use 

of these high-cost assets, minimize the impact on the 

plant, the environment and the public, and extend 

the life of our equipment.”
BILL MILLER

 Des Moines Wastewater Reclamation Facility Energy Savings Opportunities

 PROCESS AIR BLOWERS RAW WATER PUMPS RETURN SLUDGE PUMPS

High Cost/Hr $47.69 High Cost/Hr $17.97 High Cost/Hr $0.82

 Low Cost/Hr $31.40 Low Cost/Hr $11.67 Low Cost/Hr $0.63

 Cost/Hr Delta $16.29 Cost/Hr Delta $6.30 Cost/Hr Delta $0.19

 Potential Savings $43,210.08 Potential Savings $16,783.20 Potential Savings $506.16

Annual Savings $142,087.20 Annual Savings $55,188.00 Annual Savings $1,664.40

Bill Miller
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RANKING EQUIPMENT
The data from the new system also helps the operators know 

which equipment is most efficient, and that helps them decide which 
pieces to use first. Some of the 2,000 hp blowers, for instance, are 
more efficient than others, so operators use them as the primary 
blowers.

Two SCADA programmers from the Des Moines wastewater util-
ity worked with two from Rockwell International and another from 
Stratum to integrate the EAM-ASE and create the trending and 
reporting tools. 

Miller is now planning 
phase two of the project, 
adding about 10 percent of 

the 70 pump stations to the EAM-ASE system along with more pumps, 
the buildings’ HVAC system, and large compressor systems. All of the 
equipment for a new 300 mgd headworks, to be added in about three 
years, will also be included. 

Miller is also looking for a way to expand use of the software to 
the plant’s cogeneration facility, which generates 1.8 MW, or 35 to 40 
percent of the facility’s electrical demand, and recovers heat and 
exhaust gas from its three 600 kW Cummins engine-generators to 
heat digesters and some buildings. 

Two 1.4 MW GE Jenbacher 12-cylinder generating units will soon 
be added to the cogeneration system, and two others will be added 
as backup generators. That will increase the amount of self-gener-
ated power to more than half of total demand. 

DOWN WITH CARBON
“It will further reduce the plant’s carbon footprint and expand 

the use of renewable fuel from biogas,” Miller says. Other energy 
projects have included advanced energy-efficient control systems, 
marketing of biogas to neighboring industries, optimizing the 2,000 
hp process air blowers, and the addition of energy-efficient lighting.

Miller’s expertise and passion center on managing assets over 
their life cycles to make things as efficient and predictable as possi-
ble. He admits it sometimes takes a change in mindset to embrace 
such efforts, but when data is managed and presented in ways that 
are usable and understandable, it makes the mundane valuable.   

RELIABILITY-CENTERED 
MAINTENANCE 

The information gathered by the EAM-ASE software 
doesn’t only help reduce energy use. It also helps the plant 
staff track equipment performance to improve reliability and 
prevent breakdowns. 

For instance, the system sends an automatic email or 
work request if a pump, engine or other asset operates out-
side its set parameters. Tracking such information helps 
the Asset Reliability Team fix equipment on a planned basis 
before it fails. 

The information also helps identify equipment that is 
under-performing or is deteriorating in performance. “We 
worked with Stratum to design a customized best practices 
model for maintenance,” says Bill Miller of the plant’s Facili-
ties Management group. “By focusing on materials, pur-
chasing and work management, we developed structured, 
disciplined processes to manage our workflow and increase 
preventive maintenance, improve asset performance, and 
reduce maintenance costs.

“It ties together all the information from inspections, 
work orders, and equipment life cycle reports. I can run an 
annual report, hand it to Engineering and say, ‘Here’s what 
you have to do this year and next year. And by the way, 
here’s what has to be replaced five years from now.’ It’s like 
an automatic capital improvement plan.”

The EAM-ASE dashboard (Infor) provides a quick overview of many 
parameters and helps facility staff save energy and optimize opera-
tions and maintenance.

ABOVE: Cogeneration accounts for up to  
40 percent of the energy needs of the  
Wastewater Reclamation Facility in Des 
Moines. Capacity will increase to more than 
50 percent when more engine-generators 
are added in the near future. LEFT: This main 
raw water pump is one of six 700 hp pumps 
at the plant being monitored for energy use.
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When the Moundsville (W.Va.) Wastewater Treatment Plant 
experienced a blower failure, the staff naturally assumed 
they should repair the failed unit to keep the system 

design intact. At the time, two 75 hp centrifugal blowers fed air to 
the plant’s four aeration tanks, and a third centrifugal blower unit 
served as a backup. 

However, plant personnel decided to place the repair on hold 
pending an evaluation of tank conditions. The 2.43 mgd (design) acti-
vated sludge plant had been experiencing an issue with pin floc in the 
aeration tanks, indicating a problem with dissolved oxygen (DO) levels.

In the end, rather than simply repair or replace the old blower, 
the team installed a new aeration system using a blower and variable-
frequency drive in a feedback loop with a DO sensor. The arrange-
ment quickly solved the pin floc problem and saved substantial energy. 

STUDIES FIRST
Moundsville, a city of 10,000 along the Ohio River, is home to 

sites like Prabhupada’s Palace of Gold and the retired West Virginia 
State Penitentiary. The treatment plant serves the city, areas outside 
the city limits, and Glen Dale, W.Va., a neighboring community of 
2,500. The facility had a solid compliance record leading up to the 
blower failure. 

After a study with an online DO meter, plant operators deter-
mined that DO levels varied from about 0.5 to 6.0 ppm in a typical 
day. The low levels indicated that microorganisms were dying in 
anaerobic zones at times, while at other times the DO levels were 
excessive, which meant wasted energy. 

With that data in hand, the team back-calculated the air require-
ments for the individual aeration tanks. The results supported a new 
solution: installing an inline DO meter and variable-frequency drive 
controlling a 100 hp positive displacement (PD) blower connected to 
the primary aeration tanks. The solution also called for a valve in the 
line to the secondary aeration tanks and adding a 50 hp rotary posi-
tive displacement blower.

The air system was carefully designed to respond to real-time 
conditions in the aeration tanks. The DO sensor would constantly 
monitor oxygen levels and output a control signal varying from 4 to 
20 mA. The signal then would be sent to the variable-frequency drive, 
which controls the blower speed by changing the frequency of the 
motor power supply. 

QUICK RESULTS
Stu Harper of S. R. Harper, a Danfoss representative, recom-

mended installing a Danfoss variable-frequency drive and Danfoss 
DO sensors, as well as a Kaeser Com-paK Plus EB290C 50 hp blower 
and a Kaeser Omega-paK FB620 100 hp blower with a maximum 
combined flow of 2,585 cfm. Harper chose the blowers for their wide 
turndown range, surge-free characteristics, and power almost 
directly proportional to speed in constant pressure applications like 
tank aeration. 

“We installed the equipment ourselves and saved quite a bit of 
money,” says plant superintendent Larry Bonar. The staff pro-
grammed the drive to maintain a DO level of 2.2 ppm and a mini-
mum 40 percent of blower speed. After four days of automatically 
controlled DO levels, the pin floc issue disappeared. In addition, the 

Repair or Rethink?
A WEST VIRGINIA TREATMENT PLANT DECIDES 
AGAINST A BLOWER REPAIR AND INSTEAD INSTALLS 
A NEW AERATION SYSTEM THAT CORRECTS A PIN FLOC 
PROBLEM AND SAVES SIGNIFICANT ENERGY   

By Calvin Wallace

HOW WE DO IT

The Moundsville team includes, from left, collection system operator 
Harry Logsdon, superintendent Larry Bonar, operator/collection crew 
member Jordon Wood, assistant superintendent Tim Minor, operator/ 
collection crew member Chuck Wood, operators Mike Hill and Tony Curto, 
and lab manager Duane Campbell. Not pictured: operator Cole Simms.

The dissolved oxygen sensor (Danfoss) on the end of the boom  
supports plant automation by providing the data needed to fine-tune 
process airflow for changing conditions.
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blower/drive combination operated at high efficiency and did not 
produce excess air. In just the first year, the plant saved about $24,000 
in electricity.

Plant personnel went on to perform DO studies in the two 
remaining primary aeration tanks and again discovered excessive air 
levels. This time, they installed a second Kaeser 100 hp PD blower 
with a Danfoss variable-frequency drive and DO sensor to control 
airflow to the tanks. The two existing centrifugal blowers were still in 
working condition and did not go to waste — they were incorporated 
into the system as backups to provide full redundancy.

“All the system requires is routine maintenance,” says Bonar. 
“The repair enabled us to save $50,000 to $60,000 per year in energy 
costs, and helped to reduce solids in our 
effluent by letting us control the amount of 
dissolved oxygen in the tanks.”

ABOUT THE AUTHOR
Calvin Wallace is national sales man-

ager for Omega blowers with Kaeser Com-
pressors in Fredericksburg, Va.   

Share Your Idea
TPO welcomes news about interesting 
methods or uses of technology at your 
facility for future articles in the How 
We Do It column. 

Send your ideas to editor@tpomag
.com or call 877/953-3301.

The Kaeser Com-paK Plus design features lower noise levels, more 
instrumentation, better maintenance access, and higher wire-to-air 
efficiency.

“All the system requires is routine maintenance.  

The repair enabled us to save $50,000 to $60,000  

per year in energy costs, and helped to reduce solids  

in our effluent by letting us control the amount of  

dissolved oxygen in the tanks.”
LARRY BONAR
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Wastewater operators face fog in two distinct ways. They 
might have to drive through thick banks of fog on their 
way to work only to face FOG (fats, oils and grease) again 

at the treatment plant. 
Once the Lab Detective made it through dense fog to the treat-

ment facility, he found the operators working alongside the collec-
tion system crew members, who were running a vacuum truck, 
normally used to clean sewer lines. They had the suction piping 
extended to its highest elevation and the flexible hose up over the 
wall of the aeration tank.

COLLECTING DATA
Joe, the chief plant operator, described the work being per-

formed and the viscous foam that was covering the aeration basin 
and entering the clarifiers (Figure 1). The foam had formed a thick 
scum on the clarifiers, covering the entire surface and flowing into 
the scum boxes, which pumped to the aerobic digesters. 

The foam was also exiting the treatment plant in the effluent, cre-

ating a large chlorine demand and elevated 
effluent TSS values. Joe had asked the 
detective to come to the treatment facility 
to help troubleshoot the problems and 
come up with a plan to rid the plant of the 
excessive scum and foam.

The detective collected data about the 
plant, including lab results, O&M manuals 
and process control data, and also inter-
viewed the plant operators. The facility was 
a 5.0 mgd (design) conventional activated 
sludge plant with three aeration tanks of 
about 1.7 million gallons each and four sec-
ondary clarifiers. 

The plant influent flow was just below 
half the permitted capacity, there were no 
primary clarifiers, and the facility dis-
charged to surface water, requiring effluent 

chlorination and dechlorination. There were three shifts with two 
plant operators per shift, along with five maintenance mechanics and 
two utility workers. 

UNDER THE MICROSCOPE
The detective performed a microscopic exam of the foam and 

the mixed liquor suspended solids (MLSS), and the results indicated 
Nocardia as the culprit causing the foam. Nocardia is one of several 
fungi that cause foaming in activated sludge facilities. It is relatively 
easy to identify, since it is a short, truly branched filament that is 
gram positive and mostly neisser negative (Figure 2). 

It is hydrophobic (doesn’t like water) and loves oil and grease as 
a food source. Nocardia amarae and similar actinomycete are found 
in soil, water, and the human digestive tract. Other foaming bacteria 
include Type 1851, Microthrix parvicella and Type 0092. Some 
Nocardia species are pathogenic, causing tuberculosis-like symp-
toms. Caution should be taken when working around the aerosol 
generated by aeration equipment when Nocardia is present.

Nocardia and nocardioform fungi 
(now reclassified as Gordona) are com-
monly found in activated sludge mixed 
liquor when there is an abundance of 
FOG in the influent, when the water is 
warm, and at older sludge ages. 

Joe’s treatment plant fit this descrip-
tion well: the influent temperature was about 25 degrees C, the facil-
ity was run at a 17-day sludge retention time (SRT), and there were 
many restaurants in town with minimal grease traps, if any at all. 
There was no enforcement of local ordinances that prohibit dumping 
waste grease and oil down the drains. 

PLAN OF ATTACK
There are many opinions on how to get rid of scum and foam, 

and Joe’s operators had been trying anything and everything. In fact, 
there was much disagree-
ment about the best way to 
correct the problems. Some 
operators thought the waste 
rate should be increased, 
while others thought the 
waste sludge flow was already 
too high. Some thought the 
return activated sludge (RAS) 

LAB DETECTIVE

What’s Your 
Lab Story?
The Lab Detective feature in TPO 
will help operators learn analytical 
techniques that help diagnose and 
solve treatment problems. Are you 
struggling with a process issue? 

Send a note to editor@tpomag.com. 
Your question may become the topic 
of a future column.

FOGged In
A PROBLEM WITH FOAMING CAUSED BY NOCARDIA FUNGI 
IS TRACED TO FATS, OILS AND GREASE AND REMEDIED  
BY A SERIES OF PROCESS ADJUSTMENTS

By Ron Trygar, CET

Foam trapping is an issue in many plants that have compartmentalized tanks 

with submerged inlets and outlets. When foam gets trapped in treatment 

tanks, it can re-seed itself when conditions are right. 
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FIGURE 1 – Viscous foam formed a thick scum on the clarifiers, cover-
ing the entire surface and flowing into the scum boxes, which pumped 
to the aerobic digesters.

FIGURE 2 – Nocardia was indentified
as the culprit causing the foam. 
Nocardia is one of several fungi that 
cause foaming in activated sludge 
facilities. It is relatively easy to iden-
tify, since it is a short, truly branched 
filament that is gram positive and 
mostly Neisser negative.

flow should be decreased, and still others thought the dissolved oxy-
gen was too high. It seemed the three shifts operated independently, 
each running the plant according to their liking.

After gathering and reviewing the plant data and talking with the 
shift operators, the detective formulated an action plan. First, he con-
ducted a plant operations staff meeting to review his findings and 
ensure that all operators were on the same page. Second on the list 
was to attack the Nocardia on several battlefronts.

First, it is imperative to keep Nocardia from recycling back into 
the treatment plant through plant drains or digester supernatant or 
by hosing down of the foam on the tank surfaces. All operators were 
made aware of this.

Sludge wasting was increased to reduce the SRT. The sludge went 
into the digesters but was quickly hauled to a residual management 
facility (RMF), meeting EPA biosolids requirements without recycling 
Nocardia back into the plant.

Foam and scum removed from the tanks’ surfaces with the vacuum 
truck were applied to existing sludge drying beds, allowed to dewater, 
and then also hauled to the RMF. High-test hypochlorite tablets were 
placed into the drain lines to chlorinate the drying bed filtrate.

A chlorine feed system was established to feed about five pounds 
of gaseous chlorine per day to each 1,000 pounds of mixed liquor 
volatile suspended solids. This dose was applied into the RAS wet 
well to give maximum detention time with the highest concentration 
of solids.

An industrial/commercial pretreatment department was formed 
to begin enforcement of the existing FOG ordinance. The depart-
ment received authority to inspect grease traps, monitor pumping of 
the traps and enforce the city codes when sewer users did not follow 
the guidelines. 

PERSISTENT ISSUE
Foam trapping is an issue in many plants that have compartmen-

talized tanks with submerged inlets and outlets. When foam gets trapped 
in treatment tanks, it can reseed itself when conditions are right. 

Preventing foam trapping is a method of foam control. Some 
facilities have been able to use a physical barrier or baffle to remove 
the foam from the tanks, using the natural current of the tank or clar-
ifier. In Figure 3, a 4-inch PVC pipe, capped on both ends and sup-
ported by chains, floats on the oxidation ditch surface near the tank’s 
outlet weir. This barrier corrals the foam to the weir, where the foam 
then flows into the clarifier. 

Once the foam is in the clarifier, the surface sweep arms push it 
into the scum troughs. The foam then goes to digestion and out with 
the biosolids. This method has been very successful at the treatment 
plant described here.

The Nocardia foam and scum gradually decreased, and with 
about two weeks of effort, the facility was back into compliance with 
its permit. After about one month, the Nocardia was almost entirely 
gone from the clarifier surfaces. The staff received training on how to 
identify Nocardia with the microscope. Now, when they see even a 
little bit, they sound the alarm and take preventive measures.

POWER OF PRETREATMENT
One of the greatest achievements that came from this event was 

the formation of the city’s industrial/commercial pretreatment pro-
gram. This department has since made a continuous effort to monitor 
and enforce the sewer use ordinance that prohibits pouring FOG and 
other nasty substances down the drain. Pollutant metals have decreased 
in the plant biosolids, and Nocardia has not revisited the plant. 

FOG continues to be one of the biggest problems faced by opera-
tors of today’s treatment plants and collection systems. It contributes 
to sanitary sewer overflows (SSOs), sewer backups and lift station 
failures. Facilities that have challenges with FOG can find many solu-
tions online, in workshops at wastewater association conferences, by 
contacting local Department of Health offices, by networking with 
neighboring utilities, or contacting me at the University of Florida 
TREEO Center. 

ABOUT THE AUTHOR
Ron Trygar is senior training specialist in water and waste-

water at the University of Florida TREEO Center and a certified 
environmental trainer (CET). He can be reached at rtrygar@treeo.
ufl.edu.   
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Figure 3 – A 4-inch PVC pipe, capped on both ends and supported by chains, 
floats on the oxidation ditch surface near the tank’s outlet weir. This barrier 
corrals the foam to the weir, where the foam then flows into the clarifier.
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the system was compared directly against the previously installed 15 
hp submersible mechanical mixer with controls. 

The large-bubble system consisted of an Ingersoll Rand 15 hp 
variable-speed rotary screw compressor, 30 floor-mounted nozzles, 
piping, and controls. Extensive TSS mixing analysis results were com-
parable, but the large-bubble system used 46 percent less power. 

Power readings were also observed when mixing three process 
cells in Train 10. Each tank had similar large-bubble equipment con-
figurations but used the same 15 hp compressor. Consequently, the 
system showed even greater power reduction (more than 60 percent) 
when compared to three submersible mixers (Table 1).

Continued analysis at the plant by Randall and Randall provided 
a comparison of oxidation reduction potential (ORP) in anaerobic 
selector Cells A1 and A2 of Train 10 between the large-bubble system 
and the mechanical mixers. Cell A1 receives primary clarified waste-
water, which continues to Cell A2, receiving return activated sludge 
(RAS) at the adjoining wall. 

Nitrates in the RAS provide for slightly higher ORP values in Cell 
A2. However, the results for both Cells A1 and A2 identified highly 
negative ORP, indicating anaerobic conditions for both mixing tech-
nologies (Table 2). 

As part of a facility-wide phosphorus study in October 2010, plant 
personnel collected orthophosphate (as P) data (Figures 2 and 3). 
Trains 5 and 7 used mechanical mixing (data represented by vertical 
bars), while Train 10 used the large-bubble system (data represented 
by a line). Cell A2 is the second of two anaerobic selector cells, and 
Cell C6 represents the end of the oxic treatment process. 

The variance in the orthophosphate (PO4-P) data between trains 
for the respective process tanks was insignificant. Therefore, the 
orthophosphate release rate was similar using either mixing technol-
ogy, and so was the luxury uptake rate within the oxic section toward 
the end of the biological treatment process. 

This direct-parameter data verified the indirect-parameter ORP 
data examined by Randall and Randall. Thus, the compressed-air, 
large-bubble mixing system was further validated for use in anaero-
bic biological wastewater treatment processes.

EVALUATION: MAULDIN ROAD WWTP
Renewable Water Resources (ReWa), of Greenville, S.C., com-

pared the large-bubble system against existing mechanical mixers at 
its 70 mgd Mauldin Road Wastewater Treatment Plant from May 
through July 2011. The large-bubble system, using an oversized 5 hp 
rotary screw compressor, was installed in Train BR2-1, anoxic Cell 1C 
(30.8 by 39.9 by 14.6 feet), of the facility’s modified A2/O process.

The large-bubble system was compared directly against parallel 
Train BR2-2, anoxic Cell 2C, which uses a 15 hp submersible mechan-
ical mixer. The energy usage of the large-bubble system was esti-
mated to be less than 30 percent that of the mechanical mixer.

During the testing period, operations personnel collected 27 
samples and analyzed them for nitrate (NO3-N), dissolved oxygen 
(DO), ORP, and PO4-P. ReWa personnel determined that the variance 
in the data between trains for anoxic Cells C was insignificant. Table 
3 presents the average values of the analysis for each mixing 
technology.

Thus, operation of the large-bubble system provided energy-effi-
cient anoxic reactor mixing with effective denitrification. ReWa per-
sonnel also project reduced maintenance costs, as the large-bubble 
system has no submerged mechanical or electrical components. 

COMPARISON SUMMARY
Large-bubble mixing systems provided significant power and 

maintenance savings when compared to submersible mechanical 
mixer installations in these tests. When installed in multiple process 
basins, a single large-bubble compressed air (or gas) source can be 

used to mix several basins. Randall and 
Randall state, “With large-bubble mix-
ing systems added to a treatment pro-
cess, these advantages become more 
compelling, as each tank mixing sys-
tem further increases the overall effi-
ciency of the plant.”

ABOUT THE AUTHOR
Stuart Humphries is director of 

sales for EnviroMix LLC, a provider of 
mixing and process control technolo-
gies for the municipal and industrial 
wastewater markets. He can be reached 
at shumphries@enviro-mix.com.  

FIGURE 2 – As part of a facility-wide phosphorus study in October 2010, plant personnel 
collected orthophosphate (as P) data for anaerobic selector cells.

FIGURE 3 – As part of a facility-wide phosphorus study in October 2010, plant personnel 
collected orthophosphate (as P) data final oxic modified Bardenpho cells.

TABLE 3 – Average values of the analysis 
of nitrate (NO3-N), dissolved oxygen (DO), 
ORP, and PO4-P for each mixing technol-
ogy at the Mauldin Road Wastewater 
Treatment Plant.










































