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Experience with flushing wipes

I just finished your article about flushing wipes (“Driving Home a Simple 
Point,” TPO, December 2012). I have had a personal experience with this 
one. Our municipal sewer line was clogged and started to back up. We called 
a plumber, thinking it was our line. Luckily, it was in the city main, so we did 
not have to pay for it.

The plumber told us that there was a clog of disposable wipes in the 
main that was causing the problem, along with grease. I never put grease into 
our line, as I know it not only can cause clogs, but can also get the city into 
trouble with the Department of Natural Resources when there are large 
amounts found in public sewers. 

I hadn’t ever thought about those disinfecting wipes that everyone and 
their brother uses these days. I quit flushing them, although it is doubtful 
that our neighbors do the same. Homeowner education, SOS signs and a 
warning on the label on these products would be great ideas!

 
Janet Murray, R.E.H.S.
Environmental Health Supervisor
Randolph County (Mo.) Health Dept.
President, Missouri Smallflows Organization
 

Wipes do cause trouble

One of my last jobs before I retired from the Washington State Parks was 
to design the replacement for the duplex 5 hp pumps in the lift station at one 
of our parks. The pumps were old, but they were still doing their job of lift-
ing sewage up to a gravity sewer until the baby wipes came along. 

Yes, baby wipes are flushable, but as you said (“Driving Home a Simple 
Point,” TPO, December 2012), they do not disintegrate, and they are tough. 
Once that synthetic fabric gets wrapped around an impeller, it’s really messy 
and time-consuming to remove. Meanwhile, the lift station is closed and so 
are the toilet facilities.  

So, after spending several thousand dollars for new and improved pumps 
that pass the wipes through better than the old pumps, we still get an occa-
sional problem from the wipes, and facilities are again closed. And this says 
nothing about the associated costs of trouble at the treatment plant, and the 
cost to dispose of its hazardous trash. 

So, yes, these wipes are an issue, and they do not belong in any sewer sys-
tem, let alone a septic system. This is where Save Our Sewers or Save Our 
Septic signs can help, along with educating the general public and truth in 
labeling on wipes product packaging. It also might help if manufacturers and 
buyers of these products stopped to consider what they were doing for a sus-
tainable future — not just for the bottom or for convenience.

Thanks for your excellent articles and let’s expose more issues like this 
so we all can learn. It’s a good start.

 
Sincerely, 
Allan J. Papp, P.E.
 

letters

 

Water System Operator. Free subscription at wsomag.com

Presenting a magazine 
for the drinking water side.

Designed to help water operators share best practices, 
receive recognition and advance in the profession.
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FACING STRICTER STATE AND FEDERAL REGULATIONS
for the land application of biosolids more than two decades ago, offi cials 
in Boise, Idaho, decided they could save ratepayers money by going into 
the farming business instead of giving away the byproducts of the city’s two 
wastewater treatment plants.

Before the new regulations, the city was spraying its biosolids (at 2 per-
cent solids) on private lands, giving local farmers fi rst-come, fi rst-served access. 
Since 1993, Boise has applied biosolids to cropland it owns, harvesting the 
crops for sale to livestock operations and dairies in southwestern Idaho.

Thanks to favorable commodity prices, the city’s Twenty Mile South 
Farm in 2011 posted record revenues of $2.79 million from sales of crops that 
include mainly alfalfa hay, corn for silage and winter wheat. Operating and 
maintenance costs were $2.27 million. Revenue from crop sales helps keep 
sewer rates down and will support investments in wastewater treatment 
plant upgrades needed to comply with phosphorus limits in the city’s new 
NPDES permits.

 
HEADING OFF CONFLICT

City leaders were worried about public concerns over the earlier land 
application program, according to Ben Nydegger, biosolids program man-
ager for the Wastewater Treatment Division. In particular, they felt that con-
tinuing to work with contract farmers would lead to more complaints and 
potential confl icts with neighbors.

“In the late 1980s and early 1990s, as urbanization was taking place in 
Treasure Valley, we were getting more questions and concerns from citizens 
in the subdivisions encroaching on land traditionally used solely for agricul-
ture,” Nydegger says. “Boise was one of the fastest-growing cities in the 
nation during that period.”

At the time, farmland was still readily available and reasonably priced. 
When the U.S. EPA adopted its 503 regulations in 1993, Boise was adding belt 
fi lter presses and launching its own farm enterprise with the purchase of a 
2,300-acre farm 20 miles south of town. Today, the city is awaiting state 
Department of Environmental Quality approval to apply its dried biosolids 
on a spread that has grown to 4,000 acres.

 
TWO SOURCES

The Boise Public Works department operates two wastewater treatment 
plants. The Lander Street plant, which serves the older part of the city east of 
the Boise River, was built in 1950 and is permitted for 15 mgd. The West 
Boise plant, permitted for 24 mgd, was built in 1976. The plants handle a 
combined average of 28-30 mgd, and operators have some ability to divert 
fl ow from one plant to another, if necessary.

The city produces 24,000 to 27,000 wet tons per year of biosolids from its 
two belt fi lter presses (Andritz-Ruthner CPF 2.8 SMX-S8) at West Boise. The 
biosolids from Lander Street are piped under the Boise River to West Boise 
for pressing.

Sowing for
Savings

THE CITY OF BOISE GOES INTO BUSINESS FOR ITSELF WITH A FARM FERTILIZED 
BY DEWATERED BIOSOLIDS FROM ITS TWO WASTEWATER TREATMENT PLANTS

By Pete Litterski

A biosolids sample from the belt fi lter press (Andritz).
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top performer: BIOSOLIDS
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“In the late 1980s and early 

1990s, as urbanization was 

taking place in Treasure Valley, 

we were getting more 

questions and concerns from 

citizens in the subdivisions 

encroaching on land traditionally 

used solely for agriculture.”
BEN NYDEGGER

Steve Evans (left), farm manager, 
and Ben Nydegger, biosolids 
program manager, at the city’s 
Twenty Mile South Farm.
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In the world of biosolids, fi eld trips are not just for kids anymore. 
At the Metropolitan Water Reclamation District (MWRD) of Greater 
Chicago, regular Field Days allow the district to get the word out 

about the benefi cial use of biosolids.
“Field Days target users in the Chicago Metro area who are using 

our dried biosolids as fertilizer and soil amendment,” says Albert 
Cox, MWRD soil scientist. “This includes schools, golf courses and 
park districts.”

MWRD produces about 165,000 dry tons per year of Class A bio-
solids among four of its seven water reclamation plants. The Calu-
met, Stickney, Hanover Park and John E. Egan plants distribute the 
biosolids, mostly on farmland but a small portion locally in the Chi-
cago Metro area.

MWRD received the 2008 National Environmental Achievement 
Award in the Public Information and Education — Educational Program 
category from the National Association of Clean Water Agencies.

The biosolids process includes storage of the material in lagoons 
for a minimum of 18 months, and air-drying on asphalt pads in a 
process accelerated by mechanical agitation. The district gives the 
biosolids granules away in bulk.

 
GET TALKING

Field Days are the district’s main approach to education about 
the biosolids program. Each Field Day lasts about three to four hours 
and includes presentations, demonstrations and awards for people 
and organizations who have successfully used the biosolids.

Says Cox, “The format of Field Days is to get current users and 
potential users to meet and interact and share information on how 
they’re able to use the biosolids. The day includes seeing a site where 
biosolids are being used, or a demonstration on how the material 
could be spread and the equipment used.”

Field Days are held at various locations, including suburban vil-
lages, park districts and MWRD facilities where users can see the bio-
solids processes. Greenhouse demonstrations are another aspect of 
the Field Days.

“Since the use of biosolids in the metro area was relatively new, 
the greenhouse demonstrations allow people to see how the product 
could be used,” says Cox. “We show comparisons between turf and 
ornamental plants grown with and without biosolids.”

A team of fi ve soil scientists do the technical presentations and 
provide guidance at the Field Days. “Of the fi ve soil scientists, on 
average about one-third of staff time goes toward promotion and 
technical support of biosolids,” Cox says.

           
RESIDENTIAL SUPPORT

At present, biosolids are distributed to larger organizations and 
on farm fi elds, but MWRD wants to get residential users involved. 
“We’ve attempted to invite residential people, but we haven’t had 
much success,” says Cox. “We’ve had a lot of calls from homeowners 
asking about using biosolids on their properties.”

Under Illinois law, biosolids distribution on residential properties 
is severely restricted. “We tell 
homeowners that based on the 
current Illinois EPA Part 391 
rule, we cannot distribute bio-
solids to homeowners,” says 
Cox. “We let them know that 

we are working with the Illinois EPA to change that.”
Dan Collins, supervising civil engineer and head of the biosolids 

program, adds, “While biosolids can be used on residential proper-
ties, the way the regulation 
is set up, you can’t apply the 
material close enough to a 
dwelling to use it properly. 
It eliminates many of the 
users because they don’t 
have that size property with 
their home.”

HEARTS
AND MINDS

Spreading 
the Word
MWRD OF GREATER CHICAGO BUILDS AWARENESS THROUGH ITS AWARD-WINNING 
BIOSOLIDS PROGRAM AND RECEIVES NATIONAL RECOGNITION FOR PUBLIC EDUCATION

By Briana Jones

 What’s Your Story?

TPO welcomes news  about your 
public education and community 
outreach efforts for future articles 
in the Hearts and Minds column. 
Send your ideas to editor@tpo 
mag.com or call 877/953-3301.

“It’s really important that people understand when they’re using our Class A product, 

which we bring out to park districts, that kids can play on that immediately.”
DAN COLLINS
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Lakhwinder Hundal, MWRD senior environmental soil scientist, explains the benefi ts of 
biosolids in a greenhouse at the Stickney Water Reclamation Plant during the 2011 Biosolids 
Field Day event.

(continued)
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and a proprietary filtration device. The system went 
online in April 2012.

The system taps a small sidestream of graywater, 
which has already passed through preliminary and 
biological treatment. The sidestream enters a highly 
efficient heat pump that extracts 978,000 Btu per 
hour from the graywater. The heat pump generates 
four units of heat for every unit of electric power 
supplied, significantly more efficient than the natu-
ral-gas boiler that handles all additional heating 
needs at the plant.

“A good gas-fired boiler takes 85 percent of the 
energy you put in to heat the water,” Kohl says. “In 
contrast, using the heat source of the sewage, we can 
extract a lot more energy at a lower-cost rate. The 
geothermal unit is basically an amplification machine.”

The sewage geothermal system fulfills about 
20 percent of the facility’s heat load, which translates 
to a projected $15,000 in annual energy savings. 
Although the system can both heat and cool, it is 
currently used only for heating. Use of its cooling 
capacity would significantly increase its return on 
investment.   

In order to make the best use of the existing pip-
ing system, the sewage unit is tied into the plant heat 
loop ahead of the boilers, so the boiler controls are 
still in operation. When the heat pump produces 
enough water at 130 degrees F, the boilers remain 
off. If the load exceeds the capacity of the heat 
pump, then the boilers respond.

“Operationally, it’s easier to be tied into the exist-
ing heating control loops so the operators don’t have 
to switch from one heating system to another,” says 

Doug Cowley, assistant plant manager at the Southeast plant. “The 
standard heating system just comes on automatically so the opera-
tors don’t have to worry about it. It takes care of itself.”

 
PUBLIC EDUCATION

To increase public interest in the use of sewage as a renewable 
energy source, the PWD hopes to add a sewage geothermal system 
display to the Fairmount Water Works Interpretive Center, a depart-
ment-owned and -operated educational facility that teaches school 
groups and the general public about aquatic ecology, stormwater 
control, pollution, and water and wastewater treatment.

That facility is housed in the Fairmount Water Works facility, 
which was the first successful water pumping station, using water 
wheels and turbines powered by the river to pump water to a reser-
voir that provided gravity-fed water to the city as early as 1822.

A solar energy installation at the Southeast Water 
Pollution Control Plant consists of 1,012 photovoltaic 
panels.

“If we get funding, we would  

like to install sewage geothermal 

technology in the center so we 

can let the next generation know 

that we can extract heat energy 

from sewage.”
PAUL KOHL 

(continued)

The City of Philadelphia is using new geothermal technology to 
harness energy from wastewater to meet energy conservation 
objectives and save a projected $15,000 annually. 

Mayor Michael Nutter launched the Greenworks Philadelphia ini-
tiative in 2008, aimed at making his community the No. 1 green city 
in America. In alignment with Greenworks Philadelphia, the Philadel-
phia Water Department (PWD) developed a strategic plan to meet 
energy conservation and generation objectives and formed a four-person 
energy team to identify and evaluate green energy opportunities.

 

LOOKING AT SEWAGE
The PWD provides water, wastewater and stormwater services 

for the Greater Philadelphia Region. The utility serves the city’s pop-
ulation of 1.5 million along with portions of Montgomery, Bucks and 
Delaware counties. Its 3,000 miles of sanitary sewers convey waste-
water to three treatment plants that process a combined average of 
491 mgd.

In 2009, the PWD began discussions with Philadelphia-based 
NovaThermal Energy about the possibility of installing a wastewater 
geothermal unit. At the time, wastewater geothermal technology was 
commonly used in Asia but had not achieved widespread use in the 
United States.

Traditional geothermal technology is a well-established renew-
able building climate control method but is not a viable option for 
densely populated urban centers such as Philadelphia. The drilling 
required for geothermal well installation can be challenging and 
cost-prohibitive in a heavily urbanized area. 

“It became clear that a traditional geothermal application wasn’t 
the way to go,” says Paul Kohl, energy program manager at PWD. 
“But when we looked at sewage, we realized that instead of going 
vertically down, we could go horizontally. We wouldn’t have to drill.”

The PWD chose the Southeast Water Pollution Control Plant, 
its smallest and newest, as the location for the geothermal system. 
NovaThermal Energy agreed to own and maintain the equipment 
for five years. The company also provided $90,000 of the $240,000 
project cost; the balance was covered by an Energy Efficiency 
Community Block Grant via the Philadelphia Industrial Develop-
ment Corporation.

 
POWER FROM WASTEWATER

In 2011, contractor Limbach Company designed the piping and 
pumping portions of the system and subsequently installed the sew-
age geothermal system, which is comprised of piping, a heat pump,  

Sewage to Energy
PHILADELPHIA INSTALLS AN INNOVATIVE  
WASTEWATER GEOTHERMAL SYSTEM AS PART  
OF A LARGER STRATEGIC PLAN TO SAVE ENERGY  
AND USE MORE RENEWABLE ENERGY SOURCES

By Lisa Balcerak

GREENING
THE PLANT

The geothermal installation consists of a heat pump, filter and the  
piping needed to extract thermal energy from the wastewater.

Mathew Varghese, wastewater treatment plant operator, monitors data from the  
sewage geothermal installation.
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“By using the heat source of the sewage, we can 

extract a lot more energy at a lower cost rate.”
PAUL KOHL
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SMALL TANKS: OPERATORS ARE 
FAMILIAR WITH THEM AND KNOW 
that large tanks often seem too costly in smaller towns. 
So, like Joe Underwood, they tap into their creative 
side and often make do with what is on hand.

After the Muscle Shoals Wastewater Treatment 
Plant’s polymer mixing system couldn’t keep up 
with demand, chief operator Underwood and his 
three-member crew got to work. “We obtained two 
one-way totes from a local chemical company and 
used schedule 80 PVC pipe and fi ttings from previ-
ous jobs to hook them up to our polymer pumps,” 
Underwood recalls.

It only took a short time each day to prepare 
enough polymer manually for a full shift of the 
Komline-Sanderson belt press run. “Our cost was 
exactly zero dollars, and this system served us very 
well for the last 10 years,” he says.

That’s just one of the projects undertaken over 
the last few years by Underwood and his team, which 
includes lead operator David Moore and operator 
Keith Woodley (Grade IV certifi cations), and opera-
tor trainee Brad Isbell (working toward Grade IV).

The plant used the 1-meter belt press and man-
ual mix polymer system for dewatering since 1995. 
But by August 2012, the Utilities Board replaced it 
with an Andritz centrifuge and a Fluid Dynamics polymer system. A Clean 
Water Act State Revolving Fund grant, a 2008 bond issue and general funds 
enabled Muscle Shoals to upgrade the facility’s solids processing system and 
much more. 

 
TREATMENT TROUBLE

The original Muscle Shoals plant started up in 1964. In 1986, the city Util-
ities Board expanded the 0.5 mgd extended aeration activated sludge plant to 
1.3 mgd design capacity, in the process adding a new aeration basin and con-
verting the old aeration basins into clarifi ers. In the mid-1990s, the board 
added diffusers and abandoned the old clarifi ers for two new ones, increas-
ing capacity to 2 mgd.

Underwood mentions the city’s “growing spurt,” 
which has been placed at 10 percent per year over 
the last decade, as a cause for concern. According 
to the U.S. Census Bureau, the 2010 population was 
more than 13,000.

“The city outran the plant,” Underwood says. 
“Our treatment fell off as far as capacity and effi -
ciency. We saw this coming. I was trying to inform 
our previous board of managers that we needed to 
do something. I don’t think they realized how fast 
the consent order was coming. Finally after we had 
several violations, it came pretty fast.”

The Alabama Department of Environmental Man-
agement (ADEM) cited the plant for an ammonia nitro-
gen violation in the summer of 2007 and assessed 
administrative and judicial penalties of almost $12,000.

           
QUICK TURNAROUND

After changes in leadership, the facility was 
brought back into NPDES compliance. “The man-
ager we have now [James Vance] and our fi ve-mem-
ber board were willing to do whatever it took to do 
things right,” Underwood says. A new engineering 
fi rm, Engineers of the South in Florence, Ala., had 
drawn plans for a new plant and put out bids within 
a year. By 2010, the new 4 mgd facility was up and 

running. “We went probably 2.5 years from the time we were under a consent 
order to the time we were back in compliance,” Underwood says. 

The upgraded Muscle Shoals Wastewater Treatment Plant uses fi ne-bub-
ble, fi xed-grid aeration diffusers (Sanitaire – a Xylem Brand), centrifugal 
blowers (Gardner Denver), and a chemical feed system (Grundfos Alldos 
pumps) for disinfection with 12.5 percent bleach.

Milltronics (Siemens Water Technologies) and Rosemount (Emerson 
Process Management) fl owmeters were installed in open channels and 
closed pipes. The return activated sludge and waste activated sludge pump-
ing station uses automated valves and screw centrifugal pumps (WEMCO-
Hidrostal). Operators now maintain motorized valves (DeZURIK) and use a 
SCADA system from Revere Control Systems.

top performer: OPERATOR

KNOW-HOW
H A N D S - O N

JOE UNDERWOOD HELPED SUSTAIN THE MUSCLE SHOALS WASTEWATER TREATMENT PLANT 
USING INGENIOUS METHODS UNTIL THE CITY COULD COMMIT TO A $13 MILLION UPGRADE

By L.K. Williams

Joe Underwood, chief operator, Muscle 
Shoals Wastewater Treatment Plant. 
(Photography by Danny Mitchell)

“I worked in construction.

I was an ironworker and 

I worked in mechanical. 

I’ve done drafting, 

worked on engines. 

I’ve done pretty much 

everything in my life.”
JOE UNDERWOOD

Ingenuity and creativity are 
hallmarks of Joe Underwood’s 
leadership at the Muscle 
Shoals Wastewater Treatment 
Plant (chemical feed pump 
from Grundfos).
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Hach wastewater specialist Bob Dabkowski was 
instrumental in the setup of the new system and 
training the plant team to use it. “We installed the 
hardware with Bob assisting us, and he worked with 
our programmer,” says Minnema. “The RTC mounts 
in the PLC cabinet and integrates to our PLC/SCADA 
systems for additional redundancy.” The touch screen 
mounts above the PHOSPHAX unit next to the sam-
ple tub.

Operators tapped off the effluent sample line and 
ran it to the tub with the Filtrax probe. They installed 
and configured the system and had it working in two 
days without disrupting plant operations.

 
MEETING THE LIMIT 

Dabkowski introduced the operators to the soft-
ware, showing them how to open certain fields and 
adjust setpoints. “The touch-screen menu was easy to 
navigate,” says Minnema. “Everyone caught on quickly.” 

The test period also included software adjust-
ment, quarterly instrument maintenance, remote 
performance monitoring, and monthly performance 
reports from Hach. Now Minnema can request 
reports or ask Hach technicians to log in for techni-
cal support if needed. 

Twice a month, operators drain and rinse the 
sample tub and clean the filter probe. They change 
the two reagents quarterly. During months of higher 
loading, the ferric feed rate may increase from 5.55 
gph to 8 gph. “At our current ferric cost of $1.15 per 
gallon, we saved $17,388 during the test period,” says 
Minnema. “Estimated annual savings of $50,000 to 
$70,000 have more than paid for the system.” 

While feeding less ferric should produce fewer 
solids, the plant has too many variable industrial waste-

water streams for Minnema to analyze a reduction in handling costs. 
“I’m sure there are some savings, but I can’t quantify them,” he says. 

Besides affordability, a major benefit 
was peace of mind. Previously, Minnema 
and staff worried about whether the plant 
was over or at its limit for the month. “Now, 
the RTC controls the dose and I know we 
will be within our limit,” he says. “We’ve 
had the system for a year and it has worked 
flawlessly.”   

“At our current ferric cost of  

$1.15 per gallon, we saved 

$17,388 during the test period. 

Estimated annual savings of 

$50,000 to $70,000 have more 

than paid for the system.”
ROB MINNEMA

Operators Travis Walker (left) and Jim Riege enter operations data and 
monitor the SCADA system at the Beaver Dam plant.

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.

From July through mid-October, wastewater from vegetable and 
cheese processing facilities caused phosphorus spikes at the 
Beaver Dam (Wis.) Wastewater Treatment Plant. Operators 

sampled phosphorus just before the effluent outfall three times per 
week and adjusted the liquid ferric chloride feed accordingly.

“We were chasing our tail a little because the adjustment was 
always after the fact,” says utility foreman Rob Minnema. “If we were 
high one week, we overfed ferric to make sure the average for the 
month was below our 1.0 mg/L total phosphorus limit.” The average 
dose was 300 gpd at 12.5 gph.

An upgrade completed in spring 2011 increased the plant’s aver-
age design flow from 3.5 mgd to 5.6 mgd. It also moved the ferric feed 
points from between the three primary clarifiers and aeration basins 
to ahead of the secondary clarifiers, increased the size of the insu-
lated ferric storage tank from 8,000 to 12,000 gallons, and replaced 
the two alternating chemical transfer pumps with new models from 
ProMinent. 

“But we still didn’t have a system that automatically controlled the 
feed rate,” says Minnema. “When our Hach representative, Jim Burke, 
contacted us looking for a plant willing to do a three-month pilot 

project on their real-time phosphorus control system, we said yes.”
The study ran from December 2011 through February 2012. 

“Based on our effluent flow and influent orthophosphate that varies 
from 23 to 27 mg/L, we programmed the effluent orthophosphate 
setpoint to 0.60 mg/L to ensure that we stayed below our limit,” says 
Minnema. “Our average ferric dose of 5.55 gph resulted in a 56 per-
cent reduction in chemicals.” After the study, the utility purchased 
the equipment.

 
COMPUTER IN CONTROL

The extended aeration activated sludge plant treats an average of 
3.5 mgd from 16,000 residents and discharges to the Beaver Dam 
River. Two to three times per month, a 4,500-gallon tanker truck 
delivers ferric to the storage tank. The acidic liquid flows through a 
PVC feed system. 

The Hach phosphorus control system included the RTC101 
P-module, Filtrax filtration unit, PHOSPHAX sc phosphate analyzer, 
and sc1000 digital controller. “The analogy Jim used for the RTC is 
that it’s like cruise control for the plant,” says Minnema.

The RTC calculates the ferric dose in real time based on plant 
flow and orthophosphate level, then sends a 4-20 mA signal to the 
PLC controlling the transfer pump. If the phosphate or flow input is 
disrupted, the RTC refers to previous profiles to ensure that effluent 
compliance is maintained until the signal is restored.

Every five minutes, the Filtrax draws a sample and the PHOSPHAX 
measures it with ± 0.05 mg/L accuracy and reproducibility. The 
sc1000 controls RTC parameters, signal validation and telecommuni-
cations. Operators use a touch screen to program the controller.

HOW WE DO IT

Cruising to Compliance
A REAL-TIME FERRIC CHLORIDE FEED CONTROLLER OPTIMIZES PHOSPHATE REMOVAL, 
SAVES MONEY, AND EASES PERMIT WORRIES AT A WISCONSIN TREATMENT PLANT

By Scottie Dayton
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LEFT: Rob Minnema, utility fore-
man, checks the parameters on 
the sc1000 digital controller, part 
of the Hach phosphorus control  
system. BELOW: The system 
includes a PHOSPHAX sc phos-
phate analyzer (left), sc1000  
digital controller (above), and  
Filtrax probe in a sample tub.

The ProMinent ferric chloride pump system at the Beaver Dam Waste-
water Treatment Plant.
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The Lab Detective was asked to provide some informal training 
about nitrogen removal in wastewater treatment plants, includ-
ing a discussion of the various flow schemes used to remove 

nitrogen from the waste stream and return it to the atmosphere.
Always one to oblige, the detective launched into a lengthy 

description of the various forms of nitrogen in raw wastewater, how 
it got there, and where it goes. “Nitrogen enters the waste stream 
mostly from human beings in the form of urea,” he explained.

“This organic form of nitrogen experiences some changes 
through the wastewater collection system, since it is combined with 
water to help carry it to the treatment plant. As the mixture of urine, 
fecal material, food waste, paper products and other flushable items 
make their way through the pipes, the organic nitrogen in the urine 
converts to ammonia and ammonium, the amount of each depending 
on the water temperature, pH and time in the collection system.”  

An operator asked, “So, which is it — ammonia or ammonium?”
The detective thought for a moment before replying, “I’m glad 

you asked, James. Great question! If the influent wastewater temper-
ature stays between 15 to 30 degrees C and the pH is between 6.5 to 
8.0, then ammonium ions dominate and we are really seeing ammo-
nium at the headworks.”

James replied, “OK, so what does all that mean?” 
“Well,” replied the detective, “it means the form of nitrogen 

expressed as ammonium ion is present in the liquid as a part of the 
liquid, a charged particle containing one part of nitrogen and four 
parts of hydrogen. It’s expressed as NH4+; the plus sign designates it 
as a positively charged ion. Some folks call it ionized nitrogen. When 
nitrogen is in the un-ionized form, we call it ammonia, or NH3, and it 
exists as a dissolved gas in the water, like oxygen.” 

The “light bulb” came on above James’ head and he replied, “Oh, 
like when I started up my aquarium and most of the fish I put in died. 
The salesperson at the fish store said they probably died from too 
much ammonia, a result of their own waste overwhelming the tank, 
now I get it!”

 
NITRIFICATION

The detective continued, “Once the ammonium reaches the 
wastewater treatment plant, it continues to change. When oxygen is 
used to treat the wastewater entering the plant, some bacteria begin 

to use the ammonium as a source of energy. We call these specialized 
bacteria nitrifiers, and they use the energy gained from splitting the 
NH4+ along with calcium and other components in the wastewater to 
continue producing more nitrifying bacteria. Since these bacteria are 
normally strict aerobes, they do this process called nitrification in 
aeration tanks, or in tanks that contain enough dissolved oxygen.

“Nitrifying bacteria are pretty specialized. Several species live in 
our treatment plants, and this culture grows when the mixed liquor 
suspended solids (MLSS) environment is favorable to them. One spe-
cies, nitrosomonas, can use oxygen during the oxidation of ammo-
nium to a compound called nitrite. The second species, nitrobacter, 
carry on the oxidation of the nitrite to a fully oxidized form of nitro-
gen called nitrate.” 

The detective reminded the operators that this occurs under aer-
obic conditions with a favorable liquid temperature, slightly basic pH, 
and a good supply of alkalinity present as a carbon source for the 
nitrifying bacteria.

 
DENITRIFICATION

During the description of denitrification, the detective explained, 
“A very large percentage of the bacteria present in activated sludge 
systems are facultative anaerobes, which means they can survive and 
reproduce in environments that contain free oxygen or alternate 
forms of oxygen, like the one found in the nitrate compound (NO3), 
sulfate molecules (SO4) or even molecules of carbon dioxide (CO2). 
Denitrification takes place best in a tank considered anoxic — not 
oxic, or free of dissolved oxygen.” (Figure 1)

The operators seemed to understand. One said, “So now that we 
have a better grasp of the theory of nitrogen removal, tell us how this 
is supposed to work in our little treatment plant. It seems that our 
plant is built backwards, if the process works the way you say it does.”

“Great observation John!” the detective exclaimed. “The facility you 
operate is known as a Modified Ludzack-Ettinger (MLE) process.” (Figure 2)

 
THE MLE PROCESS

The detective went a little further. “Does anyone recall the envi-
ronmental conditions required in the description of nitrification?” A 
young operator named Jared offered a correct list of the items 
needed for successful nitrification.

LAB DETECTIVE

To Nitrify or Denitrify?
A TRAINING SESSION ON NITROGEN REMOVAL 
TURNS INTO A TROUBLESHOOTING VENTURE 
THAT HELPS A PLANT TEAM CORRECT OPERATING 
ISSUES AND ACHIEVE PERMIT COMPLIANCE

By Ron Trygar P
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FIGURE 1: A properly operating anoxic 
basin is gently blended with no aeration.

(continued)
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Smith & Loveless release pumping system catalog
Smith & Loveless released Pumping SOLUTIONS 4.0. The pumping sys-

tems catalog includes specifications, technical drawings and literature, 
including its 6-inch X-Peller pumps impeller, SAWS station advance warning 
system and Station Comm two-way text communication. The catalog can be 
ordered by calling 800/892-9122 or visiting the company website at www.
smithandloveless.com.

 
Denso offers training videos, 
product gallery

Denso released petrolatum training 
videos and an online product gallery. The 
videos show different methods of apply-
ing petrolatum tapes on straight pipes 
and irregular surfaces. The videos and 
product gallery can be viewed at www.
densona.com.

 
Hach sensor receives FDT certification

Hach Co. received certification from the FDT Group for its multi-sensor 
device type manager, available as a free download (www.hach.com/sc200) 
for the sc200 Universal Controller with Profibus DP.

 
Flowserve names vice president, treasurer

Flowserve Corp. named John E. (Jay) Rouche III vice president, treasurer 
and investor relations. He will be responsible for managing strategies, opera-
tions and practices related to corporate finance.

 
LAN hires director of engineering

Randall C. Hill, P.E., joined Lockwood, Andrews & 
Newman as director of engineering for the consulting 
company’s infrastructure practice in Southern Califor-
nia. Hill earned a bachelor’s degree in civil engineering 
from Colorado State University, is a registered profes-
sional engineer in California and Texas, and serves on 
the executive committee for the American Society of 
Civil Engineers pipelines division.

 
Vacon opens Asian office

AC drives manufacturer Vacon opened an office in Almaty in the south-
ern part of Kazakhstan. The office serves central Asia, including Kazakhstan, 
Uzbekistan, Turkmenistan, Kyrgystan and Tajikistan.

 
WEF, Department of Labor develop 
training standards

The U.S. Department of Labor adopted new national guidelines for 
wastewater systems operator apprenticeship programs. The guidelines, 
developed as a joint effort between DOL and the Water Environment Federa-
tion, define minimum educational and on-the-job learning requirements for 
operators and establish a clear point of entry into the profession. The guide-
lines suggest a two-year schedule of 3,520 work process hours and 480 
instructional hours. The new standards are a model for developing local 
apprenticeship programs registered with the Office of Apprenticeship (OA) 
or a State Apprenticeship Agency (SAA) for the wastewater treatment plant 
operator occupation.

 
Fluid Metering expands website

Fluid Metering expanded its product website, www.fmipump.com. The 
site includes detailed descriptions, animations and videos of the company’s 
CeramPump valveless piston pump design, news releases, applications, cata-
logs and technical manuals.

 

American Water’s NPXpress receives  
technology award

American Water Works Co.’s NPXpress wastewater technology received 
the Technology Project of the Year award from American Water Intelligence 
magazine. NPXpress helps wastewater utilities reduce costs while improving 
the removal of nitrogen and phosphorus. Since the technology operates at 
lower oxygen levels, energy consumption for aeration is reduced by 50 percent.

 
SCFI forms alliance with Air Products

SCFI formed an alliance with Air Products to streamline its customer 
offerings and develop commercial opportunities for its environmentally sus-
tainable sludge and wet industrial waste destruction technology. Air Prod-
ucts will operate as SCFI’s preferred supplier for all oxygen equipment used 
in the super-critical water oxidation process, as well as provide the oxygen 
supply needed to reduce the chemical oxygen demand of waste.

 
SJE-Rhombus names 
Thomas CEO

SJE-Rhombus named David 
Thomas chief operating officer fol-
lowing the retirement of Laurie 
Lewandowski. Thomas had been 
president/director of Standard 
Products. Lewandowski joined the 
company 31 years ago, serving as 
president, vice president of mar-
keting, purchasing director and IT director. She has seen the company grow 
from a garage assembly operation to a global business with six locations and 
100-percent employee ownership.

 
VAC2GO opens Richmond office

VAC2GO opened a vacuum equipment rental office in Richmond, Va., 
serving Richmond, Newport News, Norfolk and Washington, D.C. The 
branch rents Guzzler Classic and ACE vacuum trucks, as well as Vactor com-
bination units, vacuum truck hoses and accessories.

PSG opens China  
manufacturing facility

Pump Solutions Group opened a 
manufacturing plant in Shanghai, 
China. The 11,000-square-meter facil-
ity includes pump manufacturing 
and testing, hydraulic lab for on-site 
product testing, training room and 
product showroom.

 
TrojanUV system treats water park’s  
stormwater for reuse

The Sherbourne Common water park in Toronto, Canada, features three 
large art sculptures that combine lights and water, which flows through an 
artificial river accessible to the public before discharge into Lake Ontario. 
Water used in the sculptures comes from either Lake Ontario or stormwater 
collected in underground tanks at the park. Clarified runoff must be disin-
fected to make it suitable for human contact. The park installed two 
TrojanUVFit reactors (one duty, one redundant) at its treatment facility. The 
system is designed for flows of 1.6 mgd, E. coli less than 10 cfu/100 mL, Cryp-
tosporidium less than 10 cfu/100 mL, Giardia less than 0.05 cysts/L and rota-
virus less than 0.05 pfu/L. The case study can be accessed at www.tpomag.
com/whitepapers/trojanuv.   

industry news
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