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For the past year it has been 
my privilege to edit magazines 
for both wastewater treatment 

plant operators and drinking water 
system operators. I fi nd quite a bit 
of similarity between people on 
both sides of the business.

In general, they’re extremely 
proud of what they do. They’re 
highly dedicated to the profession 
and to the services they deliver to 
the public. They’re modest and team-
oriented, always inclined to share 
the credit. They are far more schooled, 
intelligent and professional than 
their publics will ever understand.

Their work is similar in many 
ways, yet also quite different. Of 
course, a goodly number have 

crossed from one side to the other during their careers. Many 
hold dual licenses, and even work both sides on a regular and 
even daily basis.

 
WHAT DRIVES THE CHOICE?

I wonder: What makes a person choose one side over the 
other? Wastewater or drinking water? Among those who have 
worked extensively on both sides, which side do they prefer 
and why? But rather than just wonder, I’ve decided to ask 
these questions of you – our readers.

I’m asking wastewater operators here in TPO, and I’ll be 
asking the drinking water side for impressions in this month’s 
issue of our sister publication Water System Operator (if 
you’re not familiar, fi nd out about it at www.wsomag.com).

From my observer’s position (I have never run or worked 
in a wastewater or drinking water plant), I see attractions to 
both sides.

On the wastewater side, I see the challenge of blending 
art and science — of putting microorganisms, a workforce of 
who knows how many trillions, to the task of scrubbing wastes 
from water. I see the pride of knowing that one forms a critical 
line of defense in the pursuit of fi shable, swimmable waters.

On the drinking water side, I see the pride in delivering a 
high-quality product to people’s taps every day (whether or not 
the recipients fully appreciate it). I see the challenge of meet-
ing extremely high standards of purity, not once in a while 
but always, and of maintaining immaculate plant conditions.
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But I don’t know firsthand how the participants on each 
side of the water profession see things.

 
HERE’S YOUR CHANCE

So, one side takes in filthy water and makes it clean. The 
other takes in (usually) pretty good water and makes it even 
better. One system flows (mostly) by gravity, the other under 
pressure. One takes water from homes and businesses, the 
other gives it. In that context, how do you see yourself and 
your career?

•	 Which side is more mentally challenging and stimulating?
•	 Which feels more intrinsically rewarding?
•	 Does the public seem to understand and value one side 

more than the other?
Please share your impressions, especially if you have  

experiences on both sides of the fence on which to draw. 
Send a note with your comments to editor@tpomag.com.  
I promise to respond, and we’ll publish a summary of the 
comments in future issues of TPO and WSO. I look forward to 
a lively interchange.   

One side takes in filthy water and makes it clean. 

The other takes in (usually) pretty good water and 

makes it even better. One system flows (mostly) by 

gravity, the other under pressure. One takes water 

from homes and businesses, the other gives it. In that 

context, how do you see yourself and your career?

Thanks for PlantScapes

Each month, I look forward to receiving my copy of TPO. You have really 
put together one of the best trade magazines in the business. I like that you 
don’t gear your articles to the average Joe or Jane operator, but instead leave 
enough meat on the bone that after 35 years in the business, I can still learn 
something and even be entertained.

The fact that COLE Publishing is located in the small town of Three 
Lakes, Wis., is fantastic. Being only 85 miles away in Ironwood, Mich., makes 
me feel like family.

By the way, I also wanted to let you know that I love the monthly PlantScapes 
feature stories. I’m always amazed by how beautiful the sites are and how 
artistic the operators are. The creativity of these people leaves me in awe, in 
the way they have turned plant sites into parks and recreational areas.

I now regret that I gave away some of my old TPO magazines and I’d love 
to make a scrapbook of all the PlantScapes you’ve put together. Anyway, you 
might consider putting a PlantScapes Calendar or Screen Saver together. 
Thank you and keep up the good work.

 
Sincerely,
 
Mark Bowman, Manager
Gogebic-Iron Wastewater Treatment Facility
Ironwood, Mich.
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TEAMWORK IS THE KEY TO SUCCESS FOR THE SEVEN WASTEWATER TREATMENT
plants serving the Twin Cities area of Minnesota and operated by Metropolitan Council Environmental Services 
(MCES). The violation-free performance of the Hastings and St. Croix Valley treatment facilities is an outstand-
ing example.

The two plants haven’t had a violation in more than 20 years. The Hastings plant, which discharges to the 
Mississippi River, serves about 20,000 residents of the City of Hastings and parts of surrounding Marshan Town-
ship. The St. Croix Valley plant serves 30,000 residents of Stillwater, Bayport and Oak Park Heights and dis-
charges to the St. Croix River, a federally protected waterway. Both facilities provide secondary treatment, and 
both have received national and local awards.

Dennis Lindeke, assistant business unit manager whose responsibility for MCES includes the Hastings and St. 
Croix Valley plants, says both facilities benefi t from shared services like training, operations, maintenance and 
quality control. Most recently, the regional approach has led to signifi cant energy savings and reduced opera-
tional costs. “We are fortunate to be part of the larger organization,” he says.

Observes Patricia Oates, business unit manager with MCES, the plants benefi t from the internal expertise of 
the Metropolitan Council and its fi nancial support, as well. “In the past, the Hastings plant staff would fi ll more 
than 1,500 sandbags to protect against fl ooding from the Mississippi River,” she says. “In 2011, MCES funded the 
construction of a new fl ood wall, which would have been very diffi cult for a plant that size to pay for on its own.”

 
HASTINGS PLANT

The Hastings plant, which treats about 1.4 mgd (design fl ow is 2.34 mgd), is actually operating on borrowed 
time, and doing it very well. “There were plans to close this plant and move treatment to a location outside of town,” 
says Lindeke. “But the economic recession stunted area growth, and we’ve delayed the relocation until around 2020.”

Built in 1955, the Hastings facility was expanded and renovated in 1983-86 at a cost of just over $8 million. 
Additional odor control was added in 1989 to help the plant fi t in with its downtown location.

Wastewater enters through a bar screen with 1/2-inch openings and passes to grit removal. Primary sedimen-
tation occurs in clarifi ers covered with domes for odor control. The overfl ow is then directed to aeration basins 
equipped with Sanitaire fi ne-bubble ceramic diffusers (Xylem). The aeration tanks are also covered for odor con-
trol. Odorous air is treated in an activated carbon scrubber system (Calgon Carbon).

The fi nal clarifi ers are not covered, and the clarifi ed effl uent fl ows to chlorination (bleach) and dechlorina-
tion with sodium bisulfate. The treated water discharges to the Mississippi through a submerged outfall, easily 
meeting effl uent standards of 25 mg/L BOD and 30 mg/L TSS.

top performer: PLANT

Flawless
for Decades
TWO EXEMPLARY TWIN CITIES TREATMENT PLANTS BENEFIT FROM TEAMWORK AND SHARED 
RESOURCES ACROSS THE METROPOLITAN COUNCIL ENVIRONMENTAL SERVICES ORGANIZATION

By Jim Force

Operator Gary Johnson tests a sample 
for total suspended solids. (Photography 
by Tomy O’Brien)

Operators Steve Miggler, 
Michelle Forga and Gary  
Johnson take instrument  
readings at the St. Croix  
Valley plant. The control panel 
is for the plant’s activated  
carbon odor control units  
(Calgon Carbon). The white 
vessel on the right is one of 
three dual-bed units.

“Our secret?  

Trained, motivated, 

accountable  

operators. We don’t  

micromanage.  

We give them the 

tools to do the job  

and then get out  

of the way.”
DENNIS LINDEKE
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Primary and waste activated solids are co-thickened by gravity and hauled 
as slurry to MCES’ 250 mgd Metro Treatment Plant in St. Paul for dewatering 
and incineration. In 2011, a total of 5.8 million gallons was transported.

Property for the relocation of the plant has already been purchased, but 
now that the plant will remain at its current site for the next eight years or so, 
the MCES engineering department is examining what is required to continue 
cost-effective operation. “The most immediate need is new variable-fre-
quency drives for the pumps and blowers,” says Lindeke. “The ones we have 
are 20 years old and we can no longer get parts.”

           
ST. CROIX VALLEY PLANT

The St. Croix Valley plant in the 
Village of Oak Park Heights is the 
only MCES facility discharging to 
the St. Croix River, a federally desig-
nated Wild and Scenic River. That’s 
one reason the plant was the fi rst 
MCES facility to install UV disinfec-
tion, in 1993.

The plant was built in 1959 and 
upgraded or expanded in 1970, 
1973 and 1993. With a design capac-
ity of 4.5 mgd, it handles an average 
of 3.2 mgd. Flow comes to the plant 
entirely by gravity, passing through 
a Vulcan climber bar screen on its 
way to a PISTA grit removal system 
(Smith & Loveless). Two open pri-
mary clarifi ers provide sedimenta-

tion before fi ne-bubble aeration, secondary clarifi cation and UV disinfection 
(Infi lco Degrement). Alum is added for phosphorus removal.

Primary and secondary solids are handled the same as at Hastings. Last 
year, the plant transported 6.7 million gallons.

As at Hastings, odor control is a prime concern. “We’re located near a 
boat marina and a very nice condominium development,” says Lindeke. The 
pretreatment and sludge thickening facilities are covered, and odorous air is 
treated in carbon scrubbers — three large dual beds provided by Calgon. 
“We used to have complaints about our sludge truck area, as well,” says 
Lindeke. “So we’ve covered the loading hatch on top of the trucks and take 
the air to the carbon scrubbers. It has worked like a charm.”

Performance is consistently within the permit values of 24 mg/L for BOD 
and 20 mg/L for TSS. In fact, the plant won the U.S. EPA award for best 
mid-sized, advanced plant in the United States in 2001. The Hastings plant was 
nominated for the same award and was an EPA Region 5 award winner in 

Dennis Lindeke, assistant business unit manager, Metropolitan Council Envi-
ronmental Services. 

The St. Croix Valley Plant is the only MCES facility located on 
the scenic St. Croix River, a nationally protected waterway.

“We like to stay in 

the nitrifi cation mode 

even though we’re not 

required to nitrify by 

permit at either plant. 

The process is very 

stable when we nitrify, 

and at the lower food-

to-mass ratio there is 

better oxygen transfer.”
DENNIS LINDEKE

(continued)
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within MCES. The organization also conducts aggressive recruiting, which 
helps fill staffing voids across the region.

The regional affiliation helps with maintenance, too. Maintenance is cen-
tralized out of the Metro Plant and is provided either by the central staff or 
by outside contractors. “We have electricians and mechanics on staff,” 
Lindeke says. “But if we don’t have the expertise on staff, or it’s not available, 
then we’ll contract it out as needed.

“It’s a nice marriage. We use a computerized asset management system 
(WAM by Oracle). It’s a complete program that trans-
mits work requests to our Maintenance Business 
Unit (MBU) and also provides procurement and 
timekeeping functions. The MBU then plans, sched-
ules and assigns the work. It works well.”

 
PERFORMANCE COUNTS

Even with support from the region, it’s the oper-
ators at the plant who make the everyday decisions 
that determine treatment performance. Lindeke, 
who started out at the Hastings plant as a summer 
intern in 1975, says the on-site staff uses Hach test 
kits and lab data to make key process decisions on 
the spot.

“At Hastings, we chlorinate the return sludge 
periodically to deal with filamentous growth,” he 
says. “At St. Croix Valley, however, it seems that the 
alum inhibits the growth of filamentous bacteria.” 
The key to success is the appropriate mixed liquor 
concentration and resulting food-to-mass ratio.

“We like to stay in the nitrification mode even 
though we’re not required to nitrify by permit at 
either plant,” Lindeke says. “The process is very sta-
ble when we nitrify, and at the lower food-to-mass 
ratio there is better oxygen transfer. Plus, the sludge 
settles nicely.” Operators raise the mixed liquor sol-
ids levels in winter to stay in the nitrification mode in 
colder temperatures.

For microbiological monitoring, both plants use 
phase contrast microscopes. “They give a much bet-
ter image of the bugs — protozoa — and mixed 
liquor,” Lindeke says. “Our guys stay in tune with 
what the bugs should look like, how happy they are, 
and any early warning signs of changes that may 
need to be addressed. Your bugs are like the canary 
in the coal mine.”

Lindeke fully credits the operators for the per-
fect records at both plants. He makes the rounds to 
the plants almost every day and maintains face-to-
face contact with the plant staffs. “The lead operator 
at each plant is my primary contact,” he says. “We see 
what’s up and we talk about the process, mainte-
nance and personnel needs.

“Our secret? Trained, motivated, accountable oper-
ators. We don’t micromanage. We give them the tools 
to do the job and then get out of the way.”   

Calgon Carbon Corporation
800/422-7266
www.calgoncarbon.com

Hach Company
800/227-4224
www.hach.com
(See ad page 5)

Infilco Degremont, Inc.
800/446-1151
www.degremont-technologies.com
(See ad page 43)

Oracle
800/392-2999
www.oracle.com

more info:
Ovivo
801/931-3000
www.ovivowater.com
(See ad page 2)

Sanitaire - a xylem brand
704/409-9700
www.sanitaire.com

Smith & Loveless, Inc.
800/898-9122
www.smithandloveless.com
(See ad page 53)

Vulcan Industries, Inc.
712/642-2755
www.vulcanindustries.com

“As an organization, we set a 2006 baseline,  

with a 25 percent energy reduction goal for 2015, 

and a 50 percent reduction target for 2020.”
DENNIS LINDEKE

Overall, the MCES plants have increased their combined ENERGY STAR 
rating from 53 to 62, an achievement that merited the Xcel Energy Gold 
Award for the highest electrical savings among large industrial and commer-
cial clients in 2011. “It represented the equivalent of removing 1,200 homes 
from the grid,” says Lindeke.

 
STAFFING FOR SUCCESS

Both plants are staffed with a lead operator, who reports to Lindeke, and 
a team of plant operators — three at Hastings and four at St. Croix Valley. The 
plants are staffed from 6 a.m. to 4 p.m. weekdays, and one operator works on 
site during weekends and holidays. The ties to the larger MCES organization 
are important in operations, maintenance and training at each facility.

The metro region maintains a 
new operator trainee program that 
assures a source of skilled operators 
to fi ll open positions. “We bring pro-
spective operators into our program 
beginning with classroom training, 
followed by a probationary period 
where the new operator spends 
time out in the plants,” says Lindeke. 
“It’s a six-month training period.”

The classroom work is designed 
around the Sacramento State Uni-
versity training program. The onsite 
experience involves shadowing vet-
eran operators and doing every-
thing from lab work and lubrication 
routes, to driving the sludge truck, 
to mowing the grass.

After their training, the trainees 
must complete a 90-day certifi ca-
tion period at their eventual assigned 
plant. Prospective hires also need 
to become familiar with all of the 
operations manuals specifi c to a 
particular plant. At the end of the 
training period, the new operators 
bid, via seniority, for open positions 

Hastings Wastewater Treatment Plant
PERMIT AND PERFORMANCE
 INFLUENT EFFLUENT PERMIT

BOD 208 mg/L 4 mg/L (CBOD) 25 mg/L

TSS 201 mg/L 5 mg/L 30 mg/L

TKN 42.14 mg/L 5.35 mg/L Monitor

NH3-N 30.37 mg/L 2.94 mg/L Monitor

St. Croix Valley Wastewater Treatment Plant
PERMIT AND PERFORMANCE
 INFLUENT EFFLUENT PERMIT

BOD 156 mg/L 3 mg/L (CBOD) 24 mg/L

TSS 189 mg/L 4 mg/L 20 mg/L

TKN 28.86 mg/L 1.69 mg/L Monitor

NH3-N 21.35 mg/L 0.08 mg/L Monitor

P 4.18 mg/L 0.46 mg/L 0.80 mg/L

A REGIONAL APPROACH
The Metropolitan Council was formed in 1967 to coordinate 

the planning and development of public services across a 
seven-county area that includes Minneapolis, St. Paul and 180 
other Minnesota communities. The goal is to assure environ-
mental stewardship, sustainability and energy effi ciency.

At present, the council includes four main subgroups: 
administration, transportation, community development and 
environmental services. The council employs 3,700 people and 
has an annual budget of more than $730 million. The board of 
directors includes 17 members, all appointed by the governor 
and representing the various geographical districts.

Water treatment and distribution and wastewater collection 
and treatment are the primary functions of Metropolitan Council 
Environmental Services (MCES). While communities and town-
ships are responsible for their individual sewer systems, MCES 
operates the interceptor sewers and seven wastewater plants.

Patricia Oates, business manager for the eastern unit that 
includes the Hastings and St. Croix Valley plants, along with 
plants at Empire, Rosemount and Eagles Point, says there were 
as many as 47 treatment plants in operation across the region 
before the council was formed. “Over time they have been 
centralized into seven plants within the MCES organization,” 
she explains. The council serves 2.8 million people living within 
some 3,000 square miles.

The St. Croix Valley plant team includes, from left, operators Rod Ries and 
Mike McDonald, operator/trainee Michelle Forga, operator Gary Johnson, lead 
operator Steve Miggler, and business unit manager Patricia Oates. 

Operators at the Hastings plant include, from left, Chuck Henkel (retired), 
Tony Nasseff, Bill Lynaugh (lead operator), and Paul Kurywchak.
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Operator/trainee Michelle Forga 
calibrates a dissolved oxygen probe 
and resets the DO meter.

















cally, a much simpler and less expensive process than having to disassem-
ble the filter discs and clean the media. It’s just the latest in a series of 
improvements Fajardo has made around the plant.

The secondary clarifi er algae issue had generated another problem because 
operators were dragging fi rehoses out to the units and jetting the algae off 
surfaces with high-pressure water. To avoid the tangle and make the opera-
tion simpler and easier, Fajardo designed a 2-inch galvanized pipe arrange-
ment that surrounds the clarifi er.

The pipe has several connections so that an operator can run a single 
hose from the non-portable hydrant to the mechanism, then connect a sec-
ond hose to one of the valves. Now hoses don’t have to be dragged around, 
catching in the grating.

“It was a three-person job,” says Fonte. “Someone had to climb down the 
stairway each time and turn the water on and off. But now one operator can 
use one length of hose and bring it to each different valve connection and 
turn the water on.” The same arrangement is now being used around the 
excess fl ow and primary tanks.

Also modifi ed was the plant’s coarse-bubble aerobic digester, an artifact 
of the old package plant. The decanters had become badly rusted and wouldn’t 

lower anymore. To solve the problem, Fajardo designed a pump system that 
decants the digester. A 240-volt explosion-proof pump is slowly lowered into 
the basin to pump out the decant. Ultimately, the plant team plans to upgrade 
to an automatic decant system.

The most recent Fajardo invention is helping in the solids handling area. 
A shuttle used to convey the dewatered cake to roll-off boxes that emptied 
into the trucks hauling the biosolids to fi elds. The trouble was that the shut-
tle dumped everything in the middle of the boxes. Fajardo came up with a 
small screw conveyor that spreads the cake evenly in the boxes. Operators 
no longer have to distribute the cake manually. “It’s much less labor inten-
sive,” says Fonte.

 
AHEAD OF THE CURVE

While seemingly small steps, these improvements make an impact when 
taken together, and they exemplify the plant’s philosophy of anticipating 
issues. “Regulations are continually being renewed and updated,” says Fonte. 

Glendale Heights Water Pollution Control Facility
PERMIT AND PERFORMANCE
 INFLUENT EFFLUENT PERMIT

BOD 224.7 mg/L 3.61 mg/L 20 mg/L

TSS 208.6 mg/L 1.2 mg/L 24 mg/L

Ammonia 24.1 mg/L 0.0379 mg/L 3.0 mg/L

Fecal coliform N/A 6 cfu/100 mL 400 cfu/100 mL

“Regulations are continually being renewed and 
updated. That’s one of the things that has sparked 
us: We want to stay up with or ahead of current 
legislation. We need to be out in front of changes 
at both the federal and state EPA, not behind.”
CHUCK FONTE

Chuck Fonte, manager of the Glendale Heights Water Pollution Control Facility, 
at the secondary clarifi er.

(continued)
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AS DICK CHAMPION’S JOB 
HAS EXPANDED OVER THE 
last 40 years, so has his vision of water.

From wastewater operator and plant 
manager, to responsibilities for collec-
tions, stormwater and watershed man-
agement in his current capacity as water 
pollution control director for the City 
of Independence, Mo., he has adopted 
what he calls a “wide-angle” view of the 
water environment.

At 62, he continues to work and advo-
cate for a holistic approach to watersheds, 
“so we don’t force the next generation to 
inherit more infrastructure repairs because 
we didn’t invest.”

Taking time out from his busy sched-
ule of organizing the fi fth annual EcoFest 
— a hugely popular community gather-
ing that emphasizes sustainability of water 
and other environmental systems — Champion thinks back over a career that 
has allowed him to touch all phases of the water management profession.

 
EVER CHANGING

“I got started with a part-time job at the old Rock Creek Treatment Plant 
in Independence in 1969,” Champion refl ects. “At the time I was thinking 
about law school, but I was fascinated with wastewater treatment.”

He took a leave of absence to fi nish his degree in political science and 
public administration at the University of Central Missouri in Warrensburg, 
then returned to Independence in 1978 and was involved in the startup of 
the Rock Creek plant. “It was neat stuff,” he says. “I was promoted several times 
and in 1983 became director of the Water Pollution Control Department.”

He has held that position ever since, but his job has changed dramatically 
as he has taken on new responsibilities, invested his time in public educa-

tion, and served nationally as board 
member and president of the National 
Association of Clean Water Agencies 
(NACWA), and for the last four-and-a-half 
years as chairman of the Clean Water 
America Alliance (CWAA).

“In the beginning, I was focused on 
wastewater treatment,” Champion says. 
But then he was given responsibilities 
for the more than 600 miles of collec-
tions system in Independence. In 1990, 
as federal regulations began to require 
stormwater permits for communities of 
100,000 or more, stormwater manage-
ment came under his direction. That 
“opened my eyes,” as he puts it.

           
LOOKING TO 
THE WATERSHED

“The short story is that I started look-
ing at the watershed through a wide-angle lens,” he says in his razor-sharp, 
no-nonsense voice. “The city had experienced heavy rains in 1998-99. Flood-
ing had an impact on our sanitary system, in the same neighborhoods where 
the sewer system served. Eventually, we were able to get a stormwater sales tax 
through the city, doubled our stormwater crew, and got better equipment.”

Rather than hold a myopic view of wastewater, he adopted a total water-
shed approach, with concerns for sustainability and water’s role in the qual-
ity of life in his community. “It was a career change for me,” he says. Today, 
his department oversees 16 regional stormwater detention basins and is 
looking toward a future of green infrastructure that will feature “soak basins,” 
rain gardens, wetlands, swales, and a “grow not mow” philosophy toward 
grass and native plants.

“Our improvements include intercepting rainwater at the right loca-
tion and conveying it slowly,” he says. “We don’t want to pass this problem 

top performer: OPERATOR

VIEW
A  ‘ W I D E - A N G L E ’

DICK CHAMPION LEARNED TO LEAD HIS UTILITY WITH A BROAD PERSPECTIVE THAT INCLUDES 
 A WATERSHED APPROACH TO WASTEWATER, STORMWATER AND DRINKING WATER

By Jim Force

Dick Champion directs the Water Pollution Control Department in 
Independence, Mo. (Photography by Denny Medley)

Dick Champion Jr., City of Independence, Mo.
POSITION: Water Pollution Control Director 

EXPERIENCE: 42+ years 

EDUCATION:  Bachelor’s degree, political science and 
 public administration, University of Central  
 Missouri, 1973

CERTIFICATION Class A wastewater and collections licenses 

GOALS: Knock down the silos between water, 
 wastewater and stormwater; help the public  
 understand the watershed and invest in   
 infrastructure; make sure the utility is staffed  
 with the right people

GPS COORDINATES: Latitude: 39°06’48.12” N; 
 Longitude: 94°27’39.97” W

profi le  �

“It’s intuitive on my 
part, but you have to 
say it over and over 
again before people 
start to get the 
message. People 
really do care about 
the environment. 
Whether they put 
it into practice is 
another issue, but 

they really do care.”
DICK CHAMPION

Dick Champion (left) visits with 
Larry White of the Independence 
Water Pollution Control Depart-
ment, shown checking the pH of 
water at Independence Waterfall 
Park. Once an operator himself, 
Champion now leads his city’s 
watershed-based approach to 
water quality (Thermo Electron 
pH meter by Thermo Scientifi c).

Champion (back row left) is shown with members of the Independence EcoFest 
Steering Committee: back row, Dan Montgomery, Independence Water 
Department; James Helgason, Missouri Department of Natural Resources; 
and Larry O’Donnell, Little Blue River Watershed Coalition; front, Larry White, 
Christine Smith and Tamara Bennetzen, Independence Water Pollution Control 
Department; Jeff Umbreit, Independence Parks and Recreation Department; 
and Kathy Coffman, Independence Power and Light Department.
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Clarifiers are often the limiting factor in a wastewater treatment plant’s 
capacity, says John Esler, president of Clarifier Performance Evalua-
tions in Enfield, N.H.

Esler and colleagues perform tests on clarifiers using tools from advanced 
measurement technologies to garage-built devices to create solids profiles 
and assess flow patterns and currents. Then they give plant operators recom-
mendations on how they can improve clarifier performance by making struc-
tural or operational changes.

Esler talked about assessing and improving clarifier performance in an 
interview with Treatment Plant Operator. He was accompanied by Ron 
Wood, central regional manager with Xylem’s analytics businesses, which 
include Royce Technologies, maker of a suspended solids analyzer used in 
clarifier evaluations to measure the sludge blanket and create complete clari-
fier solids profiles.

: What’s the basic concept behind clarifier evaluations? What is 
the need in the market for such a service?

Esler: A car has a carburetor that you can tune up to make the car go 
faster. That’s what we do with clarifiers. Clarifiers are most often the limiting 
factor in a treatment plant. We evaluate those clarifiers. We do hydraulic eval-

uations, and we evaluate the solids 
to see how the clarifiers are work-
ing under different loadings.

When we find out how they’re 
working, we can address the weak-
est part of it, strengthen it, and get 
more gallons through. We look at 
how they’re performing, and make 
whatever adjustments we can.

: What exactly makes clari-
fiers a limiting factor?

Esler: The major issue is hydraulics, and that’s true in both circular and 
rectangular clarifiers. In either case, there’s a current, like a current in a 
stream. It carries solids that you would like to see settle, but instead they get 
transported to the effluent. There’s a density current from the weight of the 
mixed liquor settling, but there’s also current that’s created by the way the 
inlet is configured.

For example, the way the flow comes in the inlet of a circular clarifier, it 
can blow out the center of the clarifier. Operators never look there. They’re 
trained to look with their core samplers at the mid-radius of the clarifier. 
Because of the way we sample with the Royce technology, we can see that 
the blanket is actually going down in the center.

: What exactly is the Royce technology and what are its benefits?
Esler: It’s a Royce Model 711 handheld, portable suspended solids/inter-

face level analyzer. Some operators use it just to measure the blanket level. 
We use it to assess at every foot of depth at all sections across the clarifier. We 
create what we call vertical solids profiles. We read the milligrams per liter of 
TSS at every foot of depth all the way down to the bottom, so we can see how 
concentrated the solids are. But the main thing we can see is how the solids 
move as we stress the clarifier.

We do vertical solids profiles inside the center well and all across the clar-
ifier. We start at seven o’clock in the morning, we do it again at nine, and we 
do it again at 11, while cranking flow to the clarifier. We stress the clarifier, 
pushing it to its limits, so we can see what its limiting factors are.

: From a technology perspective, how does this instrument work?
Wood: The technology is based on light absorption. You have a sensor 

with a gap in it. Liquid flows through the gap, which has a light emitter on 
one side and a light detector on the other. A light beam is passed across the 
gap, and any solids present in the water will absorb light.

The sensor is on a cable marked in one-foot increments. You lower the 
sensor into the clarifier, and once you find the heaviest concentration of sol-

Clear Improvement
CLARIFIER EVALUATIONS HELP OPERATORS UNDERSTAND SOLIDS PROFILES AND FLOW 
PATTERNS AND MAKE PHYSICAL OR OPERATION ADJUSTMENTS TO IMPROVE CAPACITY

By Ted J. Rulseh

IN MY WORDS

Ron Wood, central region sales  
manager, Xylem Analytics (with 
Model 711 MLSS/ILA meter from 
Royce Technologies – a Xylem Brand).

John Esler, president, Clarifier  
Performance Evaluations.

“A car has a carburetor 

that you can tune up  

to make the car go 

faster. That’s what we 

do with clarifiers.”
JOHN ESLER

(continued)
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ids, you know that’s where the main blanket is. Then you pull the sensor up 
and count the cable markings.

: What kind of information can you get with this method that 
operators couldn’t get with a core sampler?

Esler: With this technology, we can actually quantify the solids in the clar-
ifier. We can tell how many pounds are in there at 7 a.m., at 9 a.m., at 11 a.m. We 
can tell how much is in clarifiers 1, 2 and 3, and how the solids have shifted.

: Why would an operator have an evaluation done if the plant 
seems to be working fine and is meeting its permit?

Esler: Maybe they want to try something different. They may want to 
compare Clarifier 1 to Clarifier 2. They may want to get more flow through 
the plant. In that event, how is it running now? What’s the weak link? Nowa-
days, the question often is how to increase plant capacity because of storm 
flows and I&I. They own the concrete shape, and they want to get as many 
gallons as possible through it. That’s where these evaluations come in. Once 
they’ve run an analysis, they know which direction to go.

: Is there more to an evaluation than solids profiling?
Esler: Yes. We do dye studies so they can see how the flow picture is 

moving through the clarifier. We also do current measurements using a sim-
ple device called a drogue. Once we see how the solids are moving, how the 
currents are moving, and how the overall hydraulics are working, we write 
our conclusions and recommendations.

: How do the dye studies work?
Esler: We put a slug of fluorescent dye 

into the mixed liquor channel and test efflu-
ent samples every five minutes with a fluo-
rometer to see how the dye has progressed 
through the clarifiers. We use the data to create a flow curve showing the dye 
concentrations versus time.

: What is a drogue and what is its function?
Esler: You can make a drogue by getting a 2- by 3-foot sheet of aluminum 

from a hardware store, cutting it into four pieces, and putting two pieces 
together to make an X-vane. Then you go to a party store and buy a Styrofoam 
float and attach the two items together with a line with one-foot links in it. If 
you want to see what the flow is five feet down in the clarifier, you put five feet 
of links on it and monitor the flow as the device moves through the clarifier.

: What would be an example of an operational change a treatment 
plant might make as a result of your recommendations?

Esler: Take draft tube clarifiers for example. After measuring the solids 
concentration coming out of the draft tubes, we may be able to tell the operators: 
On this arm, shut off tubes 1, 3 and 5; on the opposite arm, shut off tubes 2 
and 4. In some cases we’ve actually reduced the volume of return activated 
sludge flow by 40 percent while increasing the pounds of solids returned by 
40 percent, just by running thick tubes and not running thin tubes.

: Can you describe a specific case where a clarifier evaluation 
helped lead to a major improvement in plant capacity?

Esler: The Hyperion treatment plant in Los Angeles had 150 mgd worth 
of secondary clarifiers and 450 mgd worth of primary clarifiers. The 450 mgd 
would go through the primaries, and 150 mgd would go through the second-
aries. The balance would go around secondaries, and then they’d blend the 
flow and send it to the ocean.

The EPA then ordered them to provide secondary treatment for the entire 
flow.  The upgrade was to include 36 round clarifiers. They built the first 16, 
and they weren’t working as well as expected under wet-weather conditions 
— they were not meeting their effluent requirements. We were called in by 
an engineering firm to evaluate the clarifiers.

We tested a battery of four clarifiers. We were able to identify the mode 
of failure: As the flow increased, the clarifier’s sludge blanket left the center 
and migrated to the outside, causing the return sludge concentration to 
decrease and the effluent solids concentration to increase to the point of fail-
ure. Without the Royce analyzer, we would not have been able to conduct as 
many tests and acquire the data necessary to identify the conditions inside 
the clarifier at the point of failure.

Once we classified the cause, we helped design a novel energy-dissipat-
ing inlet that drastically improved the clarifiers’ performance and helped 
increase capacity by 10 mgd per clarifier. They implemented that solution on 
all 36 new clarifiers, delaying the need for an expansion of the secondary 
treatment system for the foreseeable future.

: Can clarifier improvements help reduce usage of treatment 
chemicals?

Esler: We try to eliminate a “drug habit” if we can. Particularly these days 
in a biological nutrient removal plant, they have to reduce phosphorus load-
ing, and that really means reducing TSS. You can crank a lot of “drugs” 
through to get the solids to settle, or you can get the clarifier to settle better 
and use less “drugs.”

: At the most basic level, what would you say are the key benefits 
of these clarifier evaluations?

Wood: I would say the key benefit is process improvement, and probably 
energy savings. In the studies John does, plants typically end up pumping 
heavier sludge and less water, and therefore pump less volume.

Esler: We show them a way to look at their clarifiers so that they can 
operate them better. They come away with a much better understanding of 
their clarifiers, and given that understanding they should be able to make 
improvements to their operations to get more gallons through the clarifiers. 
We would rather see a plant improve its four clarifiers to get 25 percent more 
capacity out of them than build a new one for $2 million.   

“Nowadays, the question often is how to increase plant capacity because of storm flows and I&I.  

They own the concrete shape, and they want to get as many gallons as possible through it.”
 JOHN ESLER

“We would rather see a plant improve its four clarifiers to get 25 percent 

more capacity out of them than build a new one for $2 million.”
 JOHN ESLER

Get your subscription at wsomag.com — 
free to qualified professionals.

See Both Sides
Now there’s a magazine for the drinking water side  
of the house. Water System Operator™ (WSO) — with  
the same emphasis on the people who make it all work.  
It’s designed to help water operators:
 • Share best practices
 • Learn new technologies and methods
 • Receive recognition
 • Advance in the profession

WATER SYSTEM OPERATOR

TMwso



















RESULT

RESULT

RESULT

Bioaugmentation enhances methane conversion

Problem
Methane gas production was poor at a 29 mgd (design) water pollution control plant in north-

ern Ontario, providing primary treatment, phosphorus removal, and anaerobic digestion for 
100,000 residents. The plant uses the gas to mix biosolids in four digesters and to fuel four boilers 
that heat the tanks and plant buildings.

 Solution
Operators tested additive BCP12 from Bionetix International in Digesters 1 and 2 to 

boost conversion to methane-forming bacteria. The free-flowing granular powder has 5 billion 
microorganisms per gram along with biological nutrients and stimulants.

 

The product increased gas production. Adding it to the four digesters during the heating season cost $25 per day, and the higher biogas volume saved 
the plant $200 per day in natural gas. 514/457-2914; www.bionetix-international.com.

 

Dewatering system controls solids

Problem
When Max Conlin became general manager of the Liberty City (Texas) Water Supply Corp., the 

15,000 gpd (design) activated sludge plant had not been upgraded since 1991. Treatment included 
a racetrack style aeration zone, an outside feed clarifier, and two 50- by 30-foot sand drying beds. 
Conlin tried for years to control the  solids, but could not find an economic approach.

 Solution
The corporation purchased a 7-cubic-yard trailer-mounted Sludge Mate dewatering  

container and a Poly-Mate polymer make-down system from Flo Trend Systems. 
The unit dewaters 7,000 gallons at a time and produces biosolids cake at 14 to 17 percent solid.

 

The cake is hauled to the landfill, enabling Conlin to control solids production economically. 800/762-9893; www.flotrend.com.
 

 

Emergency aeration eliminates sludge mat

Problem
The 0.65-acre lagoon at the Lakewood Treatment Facility in Lake Odessa, Mich., received 0.9 

mgd of influent with 730 mg/L BOD and 321 mg/L TSS. Two 50 hp aspirating surface aerators failed 
to oxygenate the lagoon sufficiently, and it became septic. A sludge mat surfaced and became so 
dense that it plugged the aerators and lifted them out of the water. Operators and the plant envi-
ronmental consultant searched for ways to oxygenate the lagoon and control the strong odors. 

 Solution
The plant purchased 12 MARS aeration systems from Triplepoint Water Technologies 

and installed them in two days. Each unit produces 5 to 7 pounds of oxygen per horsepower hour 
(lb/hp-hr) and mixes 6,585 gpm at 25 to 75 cfm airflow.

The diffusers have a central coarse-bubble tube surrounded by ten 750 mm fine-bubble tubes 
12 inches above the lagoon floor. The units, installed from the surface, each sit on four weighted 
legs. A 50 hp Aerzen blower, throttled to 50 percent with a variable-frequency drive, supplies air.

 

The aerators immediately began breaking apart the sludge mat and eliminated it after one day. The system uses only 25 brake hp (18.6 kW), amount-
ing to energy savings of more than $34,000 annually. 630/208-0720; www.triplepointwater.com.  

case studies WASTEWATER TREATMENT SYSTEMS
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DSI offers webinar on benefits of eddy current drives
Drives manufacturer DSI Dynamatic will hold a webinar, “True Pump 

System Efficiency: The major cost advantages of electromagnetic eddy cur-
rent drives,” on Thursday, Nov. 29 at 3 p.m. Eastern time.
 Presenters will be company representatives Anthony Anniballi and Gary 
Patterson. The webinar will demonstrate the technology comparisons and 
overall cost advantages of electromagnetic eddy current drives versus vari-
able-frequency drives (VFDs), notably for medium-voltage water and waste-
water adjustable-speed pumping and centrifugal blower applications. To 
register, visit http://www.tpomag.com/dsi. 

Kaeser opens factory-direct facilities, 
names manager

Kaeser Compressors Inc. opened two factory-direct 
facilities. The branch offices in Wisconsin and Minne-
sota supply and support the company’s product offer-
ings. Matt McCorkle is manager of the new locations.

 
Pasteurization Technology forms  
sales partnership

Pasteurization Technology Group signed a sales partnership with Cor-
tech Engineering to act as a representative in Southern California and 
Nevada. Cortech will offer PTG’s line of chemical-free and energy-efficient 
wastewater disinfection systems.

 
Envirogen Technologies forms venture  
with Israeli company

Envirogen Technologies formed a venture with Israel-based Shikun & 
Binui Water. Shikun & Binui received exclusive rights to market portions of 
Envirogen’s technology portfolio in Israel, including its bioreactors and bio-
filters. The companies will work together to develop projects in both indus-
trial and municipal markets for drinking water treatment, groundwater 
treatment and remediation, wastewater treatment, industrial process 
improvement and vapor phase (air) treatment applications.

Cummins supplies Tier 4 engines 
for Doosan generators

Cummins Power Generation will provide diesel engines for Doosan Infra-
core Portable Power’s line of portable generators. The engines will enable 
Doosan to comply with the Tier 4 emission regulations of the U.S. Environ-
mental Protection Agency.

 
Fluid Imaging offers remote 
operation for analysis system

Fluid Imaging Technologies offers 
remote operation for its line of portable, 
benchtop, submersible and PV series 
FlowCAM imaging particle analysis sys-
tem. Remote desktop operation enables 
lab managers, water/wastewater engi-
neers, research scientists, process engineers and others to start running a 
sample, monitor its progress, adjust measurement parameters and analyze 
images and data in real time.

ABB offers white paper on controlling water  
and wastewater flow

The ABB white paper Controlling Water and Wastewater Flow describes 
how low voltage AC drives can save up to 30 percent on energy costs and 
reduce harmonics, increase pump efficiencies, offer greater accuracy control 
and reduce maintenance. The white paper can be accessed at http://drives 
answers.com/68.

 

Vac-Con launches municipal,  
contractor website

Vac-Con launched a website (www.vac-con.
com) for the municipal and contractor markets. 
The site includes product demonstrations, equip-
ment photos and product information as well as 
dealer information pages.

 
Eurus Blower closes offices, relocates to Illinois

Effective Aug. 1, Eurus Blower closed its offices and warehousing in Suf-
folk, Va., and relocated to Wheaton, Ill. The company’s new address is P.O. 
Box 4588, Wheaton, IL 60189. Its phone number is 630/221-8282 and fax 
number is 630/221-1002.

 
CSE-Semaphore receives Class 1, Division 2 approval

CSE-Semaphore received Class 1, Division 2 approval of its TBox LP 
SCADA RTU for operation in hazardous areas, including natural gas installa-
tions and digesters or sewer lines in the wastewater treatment industry.

 
Altra Holdings acquires Brazilian manufacturer,  
brands achieve ISO certification

Altra Holdings’s subsidiary, Altra Industrial Motion Netherlands BV, 
acquired Lamiflex do Brasil Equipamentos Industrais Ltda. Headquartered 
in Sao Paulo, Brazil, the company manufactures high-speed disc couplings 
for oil, gas and mining. Lamiflex joins Altra’s TB Wood’s, Ameridrives, Bibby 
Turboflex, Ameridrives Power Transmissions and Huco Dynatork brands. TB 
Wood’s and Ameridrives also received ISO 9001:2008 certification for quality 
management at their facilities in Erie, Pa., and San Marcos, Texas.

UV Pure Technologies 
names directors of sales

UV Pure Technologies named 
Steve Buckley director of sales, 
engineered solutions for northern 
U.S. markets and Grant Thornley 
director of sales, engineered solu-
tions for southern U.S. markets. 
Buckley is experienced in engineer-
ing, building and operating wastewater and water remediation applications. 
Thornley has 20 years experience in sales, marketing and business develop-
ment in water treatment technology and UV disinfection technology.

 
Koch Membrane names commercial director

Koch Membrane Systems, a division of Koch Chemical Technology 
Group, named Jack Noble commercial director, water and wastewater, for 
Europe, the Middle East and Africa.

 
Moyno offers Annihilator series brochure

Moyno Inc. offers a brochure that describes its 
Annihilator Series 3 C3A channel grinder. The bro-
chure provides detailed descriptions, key perfor-
mance benefits, technical information and photos of 
the grinder.

GSE Environmental featured on  
World’s Greatest!...

GSE Environmental, manufacturer and provider of geosynthetic lining 
products and services, was featured on the World’s Greatest!... television 
show on the ION Television Network. The show focuses on how the com-
pany provides environmental solutions to its customers. The episode aired 
in June and can be viewed at www.gseworld.com.   
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