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So you’ve completed a plant upgrade. 
You’ve come into compliance with ni-
trogen and phosphorus limits — or 

have plans in place to do so. Now — if you 
happen to be in one of the nation’s natural 
gas boom areas — you may face a dilemma 
on what to do with wastewater from the 
process known as fracking.

North America is enjoying record high 
natural gas supplies, and thus record low 
prices, because of fracking (short for 
hydraulic fracturing). Here in Wisconsin, 
we’re not producing gas, but we are seeing 
an explosion of mining for the sand used in 
fracking operations in places like North 
Dakota — and concerns about the environ-
mental effects of these loosely regulated 
mines have been raised.

In the gas-producing regions them-
selves, concern is growing over how best to handle fracking wastewa-
ter. If your plant is in one of those areas, Treatment Plant Operator 
would like to hear about your experiences with — and opinions on 
— the issue of treating this kind of influent. Do you do it? If not, why? 
If so, how does it affect your plant?

THE BASICS
Fracking is used to extract natural gas from shale 

formations deep underground. The process involves 
drilling down, and most often also horizontally, to 
reach the shale layer. A mix of water, sand and chem-
icals is then injected at high pressure to fracture the 
rock and create pathways through which trapped natural gas can escape 
and be harvested.

As much as four-fifths of the injected water returns to the surface, 
where it is collected as wastewater. Some gas producers reuse this 
water. Others inject it into deep storage wells, and still others trans-
port it to municipal wastewater treatment plants. Some plants accept 
this wastewater, which can contain high levels of pollutants like ben-
zene (a human carcinogen) and barium; others do not.

In an article last spring, Chemical & Engineering News reported 
on a research study suggesting that treatment plants may not be able 
to handle this water adequately. The results seemed to indicate that 
effluent from plants that treat fracking water still contains elevated 
levels of chemicals from gas production.

The article noted that in May 2011, “the Pennsylvania Depart-
ment of Environmental Protection (DEP) asked that the state’s treat-

ment plants voluntarily stop processing fracking wastewater. The 
request came in response to public concern over elevated bromide 
levels in the Pennsylvania Monongahela River watershed, an area 
with facilities that treat water from natural gas production.”

Fracking waste has not been definitively cited as the source of the 
bromide, but there have been limited studies of how such wastewa-
ter affects effluent quality.

LOOKING DEEPER
The magazine reported that a graduate student and colleagues at 

the University of Pittsburgh analyzed water from Pennsylvania treatment 
plants that first took in fracking water and then later stopped, in line 
with the DEP request. Then they analyzed samples from plants in the 
state that treated water from the nearby Marcellus Shale region.

The researchers tested for substances that are found in fracking 
water but don’t normally appear in other industrial wastewater. Gen-
erally speaking, they found that levels of fracking contaminants 
dropped significantly once plants stopped taking fracking water.

“But when the plants still handled the waste, levels of several of 
the chemicals exceeded drinking water standards set by the U.S. 
EPA,” the magazine reported. At one plant, barium measured 5.99 
mg/L on average (versus an EPA drinking water standard of 2 mg/L) 
and strontium at 48.3 mg/L (versus 4 mg/L.

Does that indicate a health risk? Not likely, because of course 
wastewater effluent is not used directly for drinking, and it would be 
significantly diluted in the receiving stream. But how might those 
elements affect aquatic ecosystems?

YOUR PERSPECTIVES?
That question and others may need answers as fracking prolifer-

ates. I’m not in any informed position to weigh in against fracking. Its 
impacts concern me, but at the same time it’s because of fracking 
that natural gas for my home and propane for a seasonal cottage cost 
a lot less than a few years ago.

What are your thoughts — on fracking in general, but more 
importantly, on how fracking wastewater affects treatment? Send an 
email to editor@tpomag.com. I promise to respond, and we will 
report on the submissions in a future issue of the magazine.   

let’s be clear

Figuring Fracking
JUST WHEN IT SEEMED LIKE CLEAN-WATER PLANTS HAD ENOUGH CHALLENGES,  
HERE COMES A NEW ONE: DEALING WITH WATER FROM NATURAL GAS EXTRACTION

By Ted J. Rulseh, Editor

In the gas-producing regions themselves, concern is 
growing over how best to handle fracking wastewater. 
If your plant is in one of those areas, Treatment Plant 
Operator would like to hear about your experiences.

IDEA OF THE MONTH:

Residents take a 
riding tour of an upgraded 
clean-water plant
By Ted J. Rulseh

One way to attract people to a clean-
water plant tour is to do something 
a little different. So, here’s a hat tip 

to the folks at the Springfi eld (Ill.) Metro 
Sanitary District. On April 27, they gave 
tours of the newly upgraded Spring Creek 
Wastewater Treatment Plant that included a 
15-minute ride around the grounds in a 
trolley usually used to take tourists around 
to places such as the home of Abraham 
Lincoln.

“There’s a company in town that runs trolley routes around the historic 
sites in Springfi eld,” says Gregg Humphrey, executive director of the district. 
“The trolleys have windows on the side. They’re open-air trolleys, but if the 
weather is bad you can roll down the plastic windows.

“The trolleys run during the summer, and we made an inquiry as to 
whether a unit would be available to us. People came to our administration 
building, and in there they watched a video of the plant and how it operates. 
After that they got into the trolley for a 15-minute driving tour around the plant.

“We had our people narrating as they went, explaining the components 
and processes people saw on the video — the primary clarifi ers, the acti-
vated sludge tanks, the secondary clarifi ers, and things like that. For safety 
and security reasons we didn’t want people wandering around the plant on 
their own.”

The upgrade replaces a previous plant that had operated since the 1920s. 
It encompasses the fi rst three phases of a four-phase project costing $120 
million. The new facility has been operating since last July.

How do you conduct plant tours? Is there anything you can do to make 
the experience more interesting and more pleasant for your visitors?

Showing your plant to residents — and doing it in a unique and classy 
manner — helps further the two aims of The Fire Chief Project:

• Raise clean-water operators to the stature of the fi re chief
• Make young people grow up wanting to be clean-water operators

Visit The Fire Chief Project blog 
at www.tpomag.com

Send ideas for The Fire Chief Project to editor@tpomag.com

 FIRE 
CHIEF

PROJECT

TH
E

 PHOTO COURTESY OF SPRINGFIELD METRO SANITARY DISTRICT

Plant visitors rode on a trolley of the kind used 
for touring historic sites in Springfi eld.
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Find other useful 
and timely information 
on the TPO website 

TPO aims to bring you stories that help you and your plant perform 
better. Now we do more of the same at www.tpomag.com. There you’ll 
fi nd stories that appear only online — and that are current, because 

they’re not subject to the lead times involved in the print magazine. Here are 
a few online exclusives recommended by the TPO editorial team:

 
OPERATOR INGENUITY PAYS OFF AT ILLINOIS 
WASTEWATER TREATMENT PLANT 

When the treatment plant in New Lenox, Ill., faced an expansion, opera-
tors saw that it was not as simple as expected. Adding three primary clarifi -
ers increased capacity from 0.75 to 1.5 mgd. The clarifi ers reduced solids 
loading by 60 percent and BOD loading by 30 percent. But when the clarifi -
ers went online, operators had to solve a few problems. See how their inge-
nuity paid off and what you could learn from their experience.

 
WATER PURIFICATION DEMONSTRATION PROJECT 
BOOSTS RECYCLED WATER INITIATIVE

The City of San Diego, with its Water Purifi cation Demonstration Project, 
is one step closer to using purifi ed water for reservoir augmentation. Com-
pleted in 2012, the project showed that advanced technology could provide 
safe and reliable drinking water. The 1 mgd Advanced Water Purifi cation fa-
cility uses microfi ltration/ultrafi ltration, reverse osmosis, and UV light with 
hydrogen peroxide for disinfection.

  
EPA AWARDS $560 MILLION IN FUNDING TO STORM-
DAMAGED WASTEWATER AND DRINKING WATER FACILITIES

The U.S. EPA will provide grants of $340 million to the state of New York 
and $229 million to the state of New Jersey to improve water and wastewater 
treatment plants harmed by Hurricane Sandy. The money will help commu-
nities recover from the Oct. 29 storm, which left some treatment facilities too 
damaged to function. The states can use the funds to reduce fl ood risks and 
harden facilities against future storms.  

  
PLANT TOURS CHANGE THE FACE OF NEW JERSEY 
SEWERAGE AUTHORITY

The Rahway Valley (N.J.) Sewerage Authority has boosted its plant tour 
program. “The best way for us to get the word out about the positive things 
we do for the environment is through the children,” says Jim Meehan, execu-
tive director. The kids then go home and tell their parents how much effort 
it takes to clean water and why the resource is precious. Tours target kids in 
seventh grade through high school.

  
ENSURING WATER QUALITY IN WEST VIRGINIA

As the state celebrates its 150th birthday, the West Virginia Environmen-
tal Training Center heads into its 28th year providing certifi cation programs 
for water and wastewater system operators. Since 1985, it has been led by 
Richard Weigand, director of environmental training. A Certifi ed Environ-
mental Trainer, Weigand is one of the country’s leaders in training for water 
professions. He is excited about national training guidelines under develop-
ment by the Association of Boards of Certifi cation (ABC).

 

Check out all these stories at www.tpomag.com

editor’s choice
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SPARTANBURG WATER HAS BEEN AROUND A LONG
time. A privately owned company when its original water plant was built in 
1887, this South Carolina utility now includes a water system and sanitary 
sewer district with 250 employees, a $62 million budget and 180,000 custom-
ers in three counties.

Its website lists a variety of awards, including:
• National Association of Clean Water Agencies (NACWA) Peak Perfor-

mance awards and Excellence in Management Recognition Award
• South Carolina Department of Health and Environmental Control 

Facility Excellence Awards
• South Carolina Water Environment Association (WEA) Golden Man-

hole award
The utility’s eight water reclamation facilities received a combination of 

silver, gold and platinum awards in 2010 from NACWA for outstanding com-
pliance. But what makes the agency and the plants successful is a culture that 
equally respects employees, customers and the environment. Twenty-six 
operations staff members are regularly trained in, and rewarded for, cus-
tomer service, whether they work in the plant, the fi eld or the offi ce.

“Our employees are committed to the utility and the community,” says 
Sue Schneider, general manager. “They work with the public in a number of 
ways — supporting industrial customers, helping to clean the watershed, or 
conducting high school career fairs and plant tours.”

COMMITTED TO QUALITY
Rebecca West, deputy general manager of technical and engineering ser-

vices, observes, “We have good and conscientious operators who apply 
excellent process control testing and monitoring. We keep our facilities well 
maintained and work closely with our pretreatment staff to make sure our 
industrial and commercial customers adhere to their permit conditions.”

The management team fosters a culture of excellence, reinforced with 
technical training and with visits to other plants that have technology or 
equipment the agency is considering. This helps employees feel connected 
and motivated and strengthens commitment to their jobs, Schneider and 
West agree.

Before choosing equipment for an upgrade, management involves the 
operators in the process. “We’re at the point where we will have to rehab and 
replace equipment, so we tell operators what we are planning and ask what 
would make their job easier,” says West. “We want to make sure operators get 
what they need to do their jobs.” Plant operators are active in the local WEA 
chapter, attending networking sessions every few months and going to 
workshops.

ONE GOAL, MANY PLANTS
Although the Spartanburg Water System is separate from the Spartanburg 

Sanitary Sewer District (overseen by different commissions), the two share

A SOUTH CAROLINA AGENCY BALANCES THE DEMANDS OF WASTEWATER PLANT OPERATIONS 
WITH CUSTOMER SERVICE, PUBLIC EDUCATION AND ENVIRONMENTAL STEWARDSHIP

By Trude Witham

Culture of
Excellence

The Fairforest Wastewater Treatment Plant is one of eight water reclamation facilities operated by 
Spartanburg Water. (Photography by Michael Justus)

top performer: AGENCY

Spartanburg Water, 
Spartanburg, S.C.
ESTABLISHED:  
1887 (water system), 1929 
(sanitary sewer district)

CUSTOMERS SERVED:  
180,000

EMPLOYEES:  
250

FLOWS:  
0.02 to 25 mgd  
(water reclamation plants)

TREATMENT LEVEL:  
Secondary

RECEIVING WATER:  
Pacolet River Basin or Tyger 
River Basin

BIOSOLIDS:  
Aerobic digestion, landfilled 
or land applied

ANNUAL BUDGET:  
$62 million

WEBSITE: 
www.spartanburgwater.org

profile

David Hanes, an above-ground 
technician with Spartanburg 
Water, checks the packing on  
a Patterson 900 hp effluent  
discharge pump, one of several 
used to move water 12 miles  
to the Pacolet River from the  
Fairforest treatment plant.
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The pattern could not be explained in process side streams, wasting hab-
its or any chemical additions, so the operators asked the industrial pretreat-
ment team to identify possible external sources of the ammonia. Coordinator 
Crosby and lead operator Shell began sampling the closest manholes in all 
lines entering the facility. Once they identified a line with elevated ammonia, 
Crosby teamed with the water quality lab and field technicians to sample for 
and analyze ammonia in upstream manholes.

Eventually, the team identified the source. Since the discharger did not have 
an ammonia nitrogen limit in its discharge permit, there was no violation. The 
discharger agreed to alter the operation that released the elevated ammonia.

“What makes us unique is the dedication and support of everyone in our 
company to assist each other in whatever capacity is needed,” says Shell. 
“Teamwork is not only expected, it is rigorously exercised.”

Lead operator Tisdale adds, “I 
feel our team is successful because 
it is just that — a team. The daily 
communication, talking with each 
other about operational problems, 
or something different they tried in 

the field that day that worked, definitely helps all of us.  A free flow of ideas 
or questions is the key to our strong team.”

FUTURE CONCERNS
Schneider anticipates no need for upgrades at the plants in the next five 

years, although it is a continuing challenge to repair and replace collection 
lines that are 50 to 100 years old. Nutrient limits are not in the immediate 
future, but changes in flows and concentrations continue to pose permit 
compliance challenges.

Another goal for the agency is to protect the watersheds. “We discharge 
to waterways that support many communities downstream, so we want to 
make sure they are as clean as they can be,” says Schneider. “If we don’t treat 
them right, they won’t be available for future use.”

Spartanburg Water just completed a master plan and developed a water-
shed monitoring model that tracks all public environmental data, generated 
from landfills or other NPDES discharges within the watershed, so that 
changes in streams can be identified before permit renewal cycles. That 
allows staff to better manage future permit challenges.

“We want to encourage better watershed management, such as manag-
ing the buffer along the riverside and better siting of landfills,” says Schnei-
der. “We’re interested in getting people involved who use the watershed, so 
we host stream clean-up activities and a lake sweep once a year.”

It all goes back to the agency’s 
dedication to high-quality service 
and environmental protection for 
its communities.  Patterson Pump Company

706/886-2101
www.pattersonpumps.com

more info:

Mike Russell, operator IV, checks treatment microbiology.

LEFT: Rebecca West, deputy general 
manager of technical and engineer-
ing services at Spartanburg Water. 
BELOW: Sue Schneider, general  
manager, and Ken Tuck, director of 
water treatment.

“Our employees are committed to the utility  

and the community. They work with the public  

in a number of ways — supporting industrial  

customers, helping to clean the watershed, or 

conducting high school career fairs and plant tours.”
SUE SCHNEIDER
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ings of $100,000 proved accurate: Running the blowers for 11 months 
in 2012 saved almost $92,000. The savings could have been higher if 
not for some operational issues shortly after startup.

New Ulm Public Utilities spent $1.3 million on the project: $150,000 
for electrical work and connection to the SCADA system, $488,000 
for the aeration improvements, and $390,000 for the new blowers 
(including removal of the old blower). Another $100,000 went to elec-
trical engineering work to match the reduced electrical demand to 
the service coming from Heartland Consumer Power District.

BETTER BIOSOLIDS
Another improvement to the facility was a microbe management 

program that improved treatment and saved energy. The need for 
improvement was identifi ed in 2006 when the plant’s biosolids 
exceeded the limit for nickel and could not be land-applied.

The source was a grease and tallow company that recycled mate-
rials for animal feed and was using a hydrogenated oil that contained 
a nickel compound as a preservative. O’Connor worked with the 
company to keep the nickel out of the sewer system, and the contam-
inated biosolids were slowly blended with new material, which then 
could be land-applied. The process took almost a year.

The incident led to discussion about improving microbe manage-
ment. “We realized we would rather pump 10,000 gallons a day of 4 
percent solids versus 15,000 gallons of 2 percent,” he says. “When we 
were able to do that effectively, we were able to change the way we 
treated it in our autothermal thermophilic aerobic digester (ATAD).”

Adding air to the ATAD boosted 
microbial activity, which increased 
the temperature. “It wipes out almost 
all of the pathogens and gives us 
about 40 to 50 percent volatile sol-
ids reduction,” O’Connor says. That 
allowed the plant to operate two 
digesters instead of three. “We were 

able to take 13 motors out of operation, ranging in size from 2 to 12 hp,” 
O’Connor says. “That saves roughly $1,500 a month in electrical costs.”

Reduced energy costs and a smaller carbon footprint have helped 
the New Ulm plant protect the environment even beyond its role of 
treating wastewater.   

 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.

TOTAL ANNUAL ELECTRICAL COSTS

YEAR COST AVERAGE kWh/MONTH

2011 $283,023 250,000

2012 $191,541 155,000

Total Savings $91,482 95,000

“We were able to take 13 motors out of operation, 

ranging in size from 2 to 12 hp. That saves roughly 

$1,500 a month in electrical costs.”
DAN O’CONNOR

LIGHTENING THE POWER LOAD
A coincidence worked out well for the New Ulm Wastewater Treat-

ment Plant in fall 2012. The local utility, Heartland Consumer Power Dis-
trict, offered a rebate for installing LED lighting, and the city of New Ulm 
had LEDs left over from street lighting upgrades.

It so happened there were 16 extra LEDs and the treatment plant had 
16 high-pressure sodium vapor exterior lights. “We went from 150-watt 
light fi xtures to 68-watt lights,” says Dan O’Connor, wastewater treatment 
supervisor. “We’ll save about $1,500 a year.”

With a $5,000 rebate covering half the cost, the project has a three-
year payback. “The LED lights last 100,000 hours, compared to about 
4,000 hours for the old lights,” says O’Connor. “The LEDs also put out a 
more brilliant light with less wattage. Our plant is lit so much better.”

The team also replaced 52 indoor T12 fl uorescent light fi xtures with 
T8s, a $7,500 project that earned a $1,900 rebate, saves $2,100 a year, 
and will pay for itself in less than three years. U.S. Department of Energy 
regulations call for a phase-out of T12 lamps; production ended in July 
2012. Plants that have not yet upgraded can inquire about replacement 
incentives from their local electric utilities.

New diffusers are 
providing uniform 
oxygen dispersion 
throughout the aera-
tion tanks and have 
eliminated dead spots.

When an energy audit recommended variable-frequency 
drives for blowers, team members at the New Ulm (Minn.) 
Wastewater Treatment Plant weren’t so sure that was the 

best way to reduce energy use.
“I don’t think the energy audit took into account the cost of VFDs 

for motors that size,” says Dan O’Connor, wastewater treatment 
supervisor. The plant had three 900 hp blowers, only one of them 
used at any time. They were located in a basement, making it difficult 
to install VFDs in the space available.

In addition, O’Connor thought it might be a waste of money to 
spend $250,000 on blowers more than 30 years old. When they were 
installed, the plant was designed to treat 6.7 mgd, but the average 
flow had declined to about 2 mgd — the blowers were feeding more 
air than necessary for treatment.

“We decided to remove one of the old blowers and replace it with 
two 300 hp high-efficiency turbo-blowers from K-Turbo [since pur-
chased by Aerzen],” says O’Connor. They came with VFDs and could 
interface with the plant SCADA system. One of the new blowers can 
handle most of the plant’s loading, and the second can be activated 

during times of high demand. The old blowers now serve as backup 
and are exercised once a year to keep them functional.

AIR-HANDLING UPGRADES
With new blowers going in, the city also decided to upgrade the 

plant’s air distribution system. “We have four square aeration tanks 
with a center island,” O’Connor says. “Each had 12 headers installed 
three feet off the tank floor. We basically had aeration throughout 
the middle of the tanks, but we didn’t have very good dispersion.”

The aeration tanks now have full floor coverage with aerators 
installed 18 inches off the floor. The system, from Environmental 
Dynamics International, has a rubber membrane with 2,500 fine-
bubble diffusers. “It gives a complete mix and better transfer of air 
and we don’t have dead spots in the corners like we did before,” 
O’Connor says. 

One concern is that the tanks have to be drained to replace heads 
or clean diffusers. “Time will tell how easy that is,” O’Connor says. 
“We put in anaerobic-anoxic tanks in 2008 to treat our phosphorous, 
and they’re a bit temperamental. You can’t just drain an 800,000-gal-
lon tank and think it’s not going to affect other parts of the plant.”

The air distribution improvements went into operation in sum-
mer 2011, before the blowers were installed in December. That 
enabled the plant team to measure the improvement. “It increased 
our dissolved oxygen by about 2 ppm, so that made our plant more 
efficient,” says O’Connor.

The work also included dissolved oxygen probes (Endress+ 
Hauser) to control the blowers through the SCADA system. The plant 
can now maintain oxygen levels to avoid over-aerating the tanks in 
summer. The tanks remain over-aerated in winter, but the blowers 
run at low speed, so there are still savings on electricity.

PROJECTIONS COME THROUGH
An engineering assessment that estimated annual electrical sav-

A Better Way to Aerate
OPERATORS IN NEW ULM IMPROVE THE TREATMENT PROCESS AND SAVE SIGNIFICANT 
ENERGY WITH HIGH-EFFICIENCY BLOWERS AND FINE-BUBBLE AERATION

By Doug Day

GREENING
THE PLANT

Aerial view of the New Ulm Wastewater Treatment Plant.
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New K-Turbo (since purchased by Aerzen) blowers will save the New 
Ulm plant about $100,000 a year on electricity.

“Running the blowers for 11 months last year, 

we realized a savings of almost $92,000.”
DAN O’CONNOR
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ment. “So far, we haven’t had to repair anything on the MBR, but if there was 
a pump or another major part failure, we would have to fix it quickly or the 
equalization basin would fill up,” he says. “We would have only a few days to 
make the repair.”

The operators also perform lab work (samples for permit testing are sent 
to an off-site certified lab), clean and maintain the equipment, buildings and 
grounds, and conduct plant tours for the public.

As for the future, Yasinski doesn’t foresee any major changes: “The new 
system is working well, and the village is staying small in terms of growth. We 
will be removing the old plant in a few years to create more space, so maybe 
we’ll build a bigger maintenance building. But for now, we’re content.”   

Aerzen USA 
610/380-0244
www.aerzenusa.com
(See ad page 15)

Boerger, LLC
612/435-7300
www.boerger.com

Brenntag North America
610/926-6100
www.brenntagnorthamerica.com

Environmental Dynamics
International
877/334-2478
www.wastewater.com
(See ad page 10)

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

more info:

“I started learning about how to produce  

Class 2 biosolids, but it took time to get it to  

the right dosage. After some trial and error, 

I now get it perfect every time.”
TYLER SIMMONDS

GEA Westfalia Separator, Inc.
201/767-3900
us.westfalia-separator.com

IPEC Consultants Ltd.
800/663-8409
www.ipec.ca
(See ad page 27)

Parkson Corporation
888/727-5766
www.parkson.com

Sulzer Pumps/ABS USA
800/525-7790
www.sulzer.com
(See ad page 5)

Voltrex UV Ltd.
604/291-9200
www.voltrexsystems.com

Picturesque views of the village enhance the beauty of the site.
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nal drawings, plans and criteria used for the treatment plant design.
An interesting figure was used for the organic loading calculation 

— an unusually low number was used for the annual average BOD 
loading. Since the plant was built quite a while before the detective 
began working there, he had to go into the “document dungeon” to 
find the monthly lab data and state reports that were used in the 
plant’s design.

Since the detective was a chief operator and was a part of all reg-
ulatory reporting for the water and wastewater system, he knew the 
current operating conditions of both sides. On the drinking water 

side, corrosion control measures had to be taken in certain parts of 
the distribution system due to elevated amounts of lead (Pb) and 
copper (Cu) in the sections of town with older homes.

TRACKING THE SOURCE
While the wastewater treatment plant was being upgraded, the 

distribution system lead and copper levels remained just below the 
action levels required by the state for corrosion control. A year or so 
after the wastewater plant expansion, the utility was required to insti-
tute a lead and copper control program in the areas of the water sys-
tem most affected.

Many of the homes built in the 1970s had copper water lines joined 
with lead solder, and these heavy metals were slowly eroding (Figure 1). 
The detective found that the distribution system operators responded 
to many more reports of water leaks in these areas, as well.

Since the detective collected samples from the digesters and 
completed the yearly EPA 40 CFR Part 503 biosolids report, he knew 
what amounts of these same heavy metals were accumulating in the 
biosolids. Since lead and copper were just two of the metals tested 
for annually to meet state and federal regulations, it was easy to see 
the levels increasing over time. It would not be too long before the 
utility would need to investigate alternative methods of treating and 
managing the biosolids.

But what about those suspicious low BOD values entering the 
treatment plant? Could the increased amount of lead and copper 
interfere with the biology in the BOD analysis (Figure 2)?

A look back through many years of lab results seemed to confirm 
the detective’s hypothesis. When side-by-side analyses of BOD, 
CBOD and COD were compared, the results fell in line with what 
appeared to be lead and copper interfering with the biological meth-
ods, while the COD analysis stayed constant. Monthly data that sur-
rounded the time frame when corrosion control inhibitor was first 
added to the water system also confirmed the detective’s suspicion.

Referring to the latest edition of Standard Methods for the Exam-
ination of Water and Wastewater and discussing this possibility with 
the certified laboratory manager, the detective found that copper is 
indeed a source of interference with the biological test methods for 
BOD and CBOD. Standard Methods recommends avoiding the use of 
copper lines in laboratory-grade water systems and in distillation 
units, and also advises against storing reagent-grade water in vessels 
containing heavy metals.

COLLABORATIVE SOLUTIONS
Copper in particular is a toxic heavy metal known to kill bacteria 

and algae in water systems, reservoirs, lakes and rivers. Copper sul-
fate pentahydrate, known as “blue stone” (Figure 3), has been used 

in many industries, including treatment of lumber to prevent insect 
degradation. Copper can also affect the results of biological tests like 
BOD, causing false low BOD levels.

The treatment plant superintendent, certified laboratory man-
ager, utility engineer and Lab Detective concurred that the elevated 
level of copper in the drinking water, which becomes influent waste-
water, was the cause of the reduced influent BOD values. Further, 
they concluded that these false values were part of the initial loading 
calculations used to size treatment plant unit processes — blower 
capacity, aeration tank size, and others.

The outcome of this story is that the 
treatment plant engineers, operators 
and lab personnel worked together to 
gather representative samples and obtain 
accurate lab results, which then were 
used to justify newer, more energy effi-
cient centrifugal blowers with higher 
output than those previously installed. 

After the new blowers were installed, the facility began to achieve 
exceptional effluent quality at a reduced cost — a win-win situation!

Note: The author acknowledges Lisa 
Saupp of Aqua Pure Laboratory in Silver 
Springs, Fla., for her help in research for 
this article.

 
ABOUT THE AUTHOR

Ron Trygar is senior training specialist 
in water and wastewater at the University 
of Florida TREEO Center and a certified 
environmental trainer (CET). He can be 
reached at rtrygar@treeo.ufl.edu.  

But what about those suspicious low BOD values entering the 

treatment plant? Could the increased amount of lead and copper 

interfere with the biology in the BOD analysis?

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.
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Operators at water and wastewater utilities sometimes for-
get how connected the two disciplines really are. If you’re 
licensed as both a drinking water and wastewater operator, 

you may find yourself wearing different hats throughout the day.
Running the water plant, checking chlorine residual readings, 

adjusting chemical feed rates, and maintaining equipment are all a 
part of the daily routine. Out in the distribution system, operators 
may find themselves responding to consumer complaints, flushing 
hydrants, looking for and repairing leaks, reading meters, collecting 
monthly samples, and completing state reports.

A dual-licensed operator might then don the wastewater hat. 
There, duties include running the treatment plant, collecting sam-
ples, cleaning clarifiers, running biosolids dewatering equipment, 
adjusting chemical dosages and maintaining equipment. An opera-
tor also may be in charge of checking the lift stations in the collec-
tion system and taking monthly samples for state reporting.

NOTICING AN ISSUE
It is during those last duties where there may be a reason to put 

on the Lab Detective hat. While working as an operator of a water 
and wastewater utility, the Lab Detective found himself wondering 
about shortcomings in the wastewater plant. The facility was designed 
for nitrogen removal using the activated sludge process.

At times during the day, the plant’s effluent chlorine residual 
would drop rapidly, even though there was no decrease in chlorine 

feed and no problems with the chlorination equipment. Some-
thing was causing a significant chlorine demand during certain 

times of the day, usually in the early afternoon.
 At an Activated Sludge Process Control and Trouble-
shooting course at a nearby training center, the detec-

tive heard the instructor describe a phenomenon 
called nitrite lock — a condition where a small 

amount of nitrite (usually only about 1 to 2 mg/L) 
makes its way all the way through the treat-

ment processes to the chlorine contact tank.
Since one milligram of nitrite can con-

sume about 5 milligrams of chlorine residual, 
measuring nitrite becomes significant when 
battling chlorine residual problems. The detec-
tive found this was indeed the root cause of 
the chlorine residual problems at his waste-

water plant. But what was allowing nitrite to remain in solution? Why 
didn’t the nitrite get fully oxidized to nitrate during nitrification?

The detective found that several conditions were allowing the 
nitrite to persist into the chlorine contact basin. A leading cause was 
shortened detention time during the oxic (or aeration) period at 
peak flow conditions. More time was needed to allow complete nitri-
fication while the highest flow of the day was seen inside the plant.

DO PROBLEMS
Another shortcoming of this facility was the available oxygen out-

put of the centrifugal blowers used for diffused aeration. During the 
daily peak flow, multiple blowers were needed to maintain adequate 
dissolved oxygen (DO) in the aeration system, especially during 
summer when the density of a cubic foot of air is less than in winter.

The detective often wondered why the design engineers hadn’t 
sized the blowers slightly larger.  What data had they used when cal-
culating the system’s airflow requirement? Doing a little investigating 
at slow times during his shift, the detective found some of the origi-

LAB DETECTIVE

Making the Connection
THE LAB DETECTIVE TRACES ERRONEOUS WASTEWATER TREATMENT PLANT INFLUENT 
BOD FIGURES TO THE PRESENCE OF HEAVY METALS IN THE DRINKING WATER SYSTEM

By Ron Trygar, CET

FIGURE 2: Influent wastewater can contain lead and copper as well as 
BOD and TSS.

FIGURE 1: Interior of corroded copper pipe commonly used in older 
house plumbing.
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FIGURE 3: Copper sulfate pentahydrate 
crystal, also known as Blue Stone.
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: About how many people did you speak to at these events?
Shlatz: For Earth Day, 50 to 100 visitors. At the town festival, probably 

about 150. Some people are interested and want to talk to you. Others are 
like, “Who are you?” Some people said, “Well, my water bill is high. Why is 
that?” And I said, “I’m not the water company.” It’s a challenging process. 
We’re working on it slowly.

: What else are you doing to reach out to the public?
Shlatz: We’re trying to get our website up. That has been one of our big-

gest projects. We’re really trying to do more because we’re going through a 
rate study right now. We hope to give tours on a more regular basis, either on 
Friday or Saturday mornings, so people can come on in and see where their 
money is going.

: How did you go about getting a proclamation from the governor?
Shlatz: I read an article in a national public works magazine, and one 

thing it said to do for National Public Works Week [May 19-25] was get a proc-
lamation from your town council or the state. So we got one from the town.

For the governor’s proclamation, I didn’t have to pull any political strings. 
You just go to the governor’s Web page and they have a link for requesting a 
proclamation. I asked for it to be issued for the Wednesday of Public Works 
Week, which was May 22. And they said, OK. They came up with the wording 
— they may have worked on it with the Department of Environmental Pro-
tection. We received the proclamation about two months later. 

: How did you use this proclamation to help generate interest in 
your facility and the clean-water profession?

Shlatz: We involved our state association, the Connecticut Wastewater 
Pollution Abatement Association. They have a leadership management pro-
gram, and last month the topic was communication. I gave a presentation on 

what we could do for Wastewater Treatment Appreciation Day. They pushed 
the idea with other towns.

: Did the Town of Enfi eld have a plant tour that day?
Shlatz: Yes. We promoted it at Earth Day, in the paper, and we had a 

4-by-12-foot banner on our fence. The Town Council also promoted it at their 
meetings.

Representatives from our engineering fi rm were here for the tour. Our 
lab station had a live microscope shot of the bugs. Our microscope has a 
camera built in, and we projected the picture up on a whiteboard. We worked 
with neighboring towns to try and get tours set up at the same time, so if 
people wanted to visit one plant, they could also go see another. We also did 
an operators’ breakfast for our staff that morning, so we could treat those 
guys and show them some appreciation.

: Do you have any other thoughts to share about the importance 
of public outreach for the clean-water profession?

Shlatz: Just keep yourself in the limelight. Teachers, fi re departments 
and police departments do it every day — that’s why they get the funding. I 
defi nitely like to be among the quiet ones, but we need to make ourselves 
more visible. A lot of people don’t like doing that, but with the tight economy 
it’s just a fact of life: If you’re the 
quiet one, you’re not going to get 
anything.    

It’s Offi cial
Here is the proclamation issued by Connecticut’s governor 

in honor of wastewater treatment and clean-water workers:

On behalf of the State of Connecticut, I, Dannel P. Malloy, 
Governor, take great pleasure in recognizing May 22, 2013, as 
Wastewater Treatment Appreciation Day. Wastewater treatment 
is the process by which contaminants are removed from 
wastewater and household sewage. Its goal is to produce 
environmentally safe fl uid waste and solid waste that is suitable 
for disposal or reuse. The day coincides with National Public 
Works Week, which celebrates the important role of public 
works in our daily lives, and educates the community on how 
public works helps build the quality of life in Connecticut. This 
recognition celebrates the important role of wastewater 
treatment in our communities. Therefore I, Dannel P. Malloy, 
Governor of the State of Connecticut, do hereby proclaim May 
22, 2013, as Wastewater Treatment Appreciation Day in the 
State of Connecticut.

“For the governor’s proclamation, I didn’t have to pull any political strings. 

You just go to the governor’s Web page and they have a link for requesting a 

proclamation. I asked for it to be issued on the Wednesday of Public Works 

Week, which was May 22.”
KEVIN SHLATZ

Check out a podcast with 
Kevin Shlatz and his community 
relations initiatives at www.
tpomag.com.

podcast

IN MY WORDS

On the day he started work in May 2011 as a second-shift maintenance 
foreman at the Town of Enfield (Conn.) Water Pollution Control 
Facility, Kevin Shlatz got a surprise.

“On the first Monday, the plant superintendent told me, ‘I’m retiring,’ ” 
Shlatz recalls. “I said, ‘Oh, how long from now?’ He said, ‘On Friday.’

“ ‘Friday when?’
“ ‘This Friday.’ ”
Being the only member of the team with a Class 4 wastewater operator 

license (the highest level in Connecticut), Shlatz became plant superintendent. 
Enfield is his fifth clean-water plant — he was an intern at one and an employee 
at three others, and at age 36 he has been in the profession for 13 years.

At Enfield, Shlatz has taken inventory of the plant’s needs and has come 
up with a long list of projects. And he has launched a public relations cam-
paign to help build public understanding and support for the money it will 
take to do what must be done.

As part of that, he secured an official proclamation from the governor, 
Dannel Malloy, recognizing May 22, 2013, as Wastewater Treatment Appreci-
ation Day. Shlatz talked about his facility’s challenges and his public outreach 
efforts in an interview with Treatment Plant Operator.

: Why have you found it necessary to reach out to the public?
Shlatz: As people in our profession know, we’re the unseen heroes. I’ve 

been trying to get the attention of our town officials and have been looking 
at every way to do it. We need to be recognized because the plant needs 
work and we need resources.

I wanted to make our voice heard. I invited our local Water Pollution Con-
trol Board, which is also our Town Council, to come in for a tour. We gave 
them a packet and said, “These are all the projects we need to get done.” We 
need approximately $30 million to $40 million worth of work.

That was step one. The second step has been public relations to let peo-
ple know we’re here, in case we have to go to referendum for the funds we 
need. We want to tell people, “Hey, we’re here, and this is what we do.” I 
know people think they flush the toilet and that’s it, but obviously there’s a 
little more to it.

: What are some of the major projects that need attention?
Shlatz: We’re meeting our permit. The plant was originally designed for 

10 mgd with conventional treatment. Our average flow is 5 to 5.5 mgd. But 
most of our equipment is 40-plus years old. We’re looking at doing a series of 
major projects or doing the whole thing at once.

We need clarifier drive rehabilitation, new solids-processing equipment 
and some new buildings. We need work done on 
our aeration tanks and some of the monitoring 
equipment. We also have 16 pump stations in the 
system that are in the 40-year-old range that need 
to be rehabbed. We have three ejector pump sta-
tions that are older than I am, and they have seen 
better days.

: Besides the tour for local officials, what 
public relations activities have you undertaken so far?

Shlatz: We set up a booth at the town’s Earth Day observance in April 
2012, and at the town’s Family Fun Day last September. We have a banner that 
says Enfield Water Pollution Control, and we hung it on a 4-by-8-foot table. We 
had an Imhoff cone test set up, along with a microscope and a settleometer.

The kids enjoy it the most. They can handle a sample of biosolids in a 
bag, and they get to see a sample of mixed liquor. They say, “What’s in there?” 
I show them pictures of the bugs on a laptop and say, “There are probably 
about a billion bugs in there.” They think that’s pretty cool. We use the 
Imhoff cone test to show people what we do: After they flush, the water 
comes to us looking like this; it goes through the treatment process and by 
the time it goes out to the river, it looks like that.

The Governor Proclaims ...
A CONNECTICUT PLANT SUPERINTENDENT GETS HIS STATE’S HIGHEST OFFICIAL TO PROCLAIM  
A SPECIAL DAY TO APPRECIATE WASTEWATER TREATMENT AND THE PEOPLE IN THE PROFESSION

By Ted J. Rulseh

Kevin Shlatz, at the Town of Enfield South River Street pumping station,  
which high school students are painting to resemble an old Tuscan village. 
“The pump station is one of our most visible assets, so we try to make it  
eye-pleasing,” Shlatz says. “It makes for good community relations.”

“We use the Imhoff cone test to show people what we do: After 

they flush, the water comes to us looking like this; it goes through 

the treatment process and by the time it goes out to the river, it 

looks like that.”
KEVIN SHLATZ
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WesTech names international  
business unit leader  

WesTech Engineering named Philip Lake leader of its 
international business unit. He has 19 years of experi-
ence in the sedimentation equipment industry. Lake will 
be based in the company’s headquarters in Salt Lake 
City, Utah.

 
Schneider Electric recognizes distributors

Schneider Electric recognized distributors of the year and top perform-
ers as part of its Automation & Control Excellence program. Barr-Thorp Elec-
tric of Merriam, Kan., was recognized for solutions distributor of the year; 
Crescent Electric Supply Co. of Columbia, Ohio, was recognized as automa-
tion distributor of the year, and Graybar Electric Co. of Houston, Texas, was 
recognized as control distributor of the year. Top performers in the ACE pro-
gram were Advantage Industrial Automation of Duluth, Ga.; Border States 
Electric Supply of Brooklyn Park, Minn.; HD Supply of Tampa, Fla.; Graybar 
Electric Co. of Winston-Salem, N.C.; Standard Electric Supply Co. of Wood 
Dale, Ill., and Graybar Electric Co. of De Pere, Wis.

 
NETZSCH Pumps names  
business field manager   

NETZSCH Pumps North America named David J. 
Fillo business field manager for dosing technology. 
Based in St. Louis, Mo., he will be responsible for the 
North American market for the dosing and meter mix 
industries.

 
Xylem acquires Multitrode

Xylem acquired Multitrode Inc., a privately held Australian-based water 
and wastewater technology and services company for $26 million. Multitrode 
has approximately 60 employees with offices in the United States and United 
Kingdom. 

 
SJE-Rhombus receives Silver ESOP award

SJE-Rhombus was named a Silver ESOP award winner by The ESOP 
(Employee Stock Ownership Plan) Association. The award recognizes com-
panies for their work in sustaining an ESOP for 25 years. SJE-Rhombus was 
one of 26 corporate members to be honored by the association in 2013.

 
DeZURIK names president, COO

DeZURIK named Bryan Burns president and chief operating officer for 
the municipal and industrial valve manufacturing company. Larry Korf 
remains chief executive officer and has accepted a position on the board of 
directors.

 
BASF adds US  
sales contacts 

BASF Water Solutions named 
Tim LeTourneau head of membrane 
solutions and Scott Caothien tech-
nical sales support manager for 
membrane solutions. LeTourneau 
has 25 years experience in the water 
industry and Caothien has 20 years 
experience.

 
Koch Membrane Systems hires regional manager

Koch Membrane Systems named Coley Ali regional manager for the 
western United States and Canada. He will focus on identifying opportuni-
ties for growth and developing strategic relationships as KMS prepares to 
launch a series of new products for the water and wastewater market.

InduSoft releases SCADA software service pack
InduSoft released a service pack for its SCADA software Web Studio v7.1. 

The free software can be downloaded at www.indusoft.com/blog/?p=1934. 
Available for InduSoft Web Studio v7.1 users, the service pack adds multi-
touch development capabilities for touch-screen enabled devices. Without a 
keyboard or point device, users can navigate screens and issue commands 
for an entire system.

 
Singer Valve  
adds sales managers

Singer Valve named Carlos Gar-
cia and Clinton Smith account sales 
managers. Garcia has 20 years of 
water works experience and will be 
based in San Diego, Calif. Smith will 
be working out of Surrey, British 
Columbia.

 Headworks names board members
Headworks International, provider of advanced wastewater treatment 

processes and equipment for municipal and industrial facilities, named Larry 
Magor chairman of the board as a non-executive director of the company. 
Debra Coy was named non-executive director and chair of the audit commit-
tee and Ian Fagelson was named non-executive director. They join existing 
non-executive directors Paul Lersch and Susan Farmer and executive direc-
tors Michele LaNoue, CEO, and Gerald Seidl, senior vice president.

 
Vogelsang names director of sales
Vogelsang promoted Rich Owens to director of sales. Owens joined the 
company in 1998. Vogelsang manufactures pumps, grinders, and related 
equipment for the municipal, industrial and agricultural markets. 

Sauereisen names controller, regional manager 
Sauereisen promoted Maureen 

E. Bankert to controller and Pete J. 
Jansen to Midwest regional manager. 
He will be responsible for Michigan, 
Wisconsin, Minnesota, Indiana, Illi-
nois, Kentucky, Tennessee, Mis-
souri, Arkansas, Kansas, Oklahoma, 
Texas, North Dakota, South Dakota 
and Nebraska.

 
FRAKO capacitors receives  
Canadian certification

FRAKO Kondensatoren-GmbH LKT series capacitors received Canadian 
Standards Association certification. The capacitors also are UL approved and 
comply with EN/IEC requirements. They can be used in fixed or automatic 
power factor correction systems and harmonic filters.

 
Kaeser Compressors produces air-topic blog

Kaeser Compressors’ blog “Kaeser Talks Shop” (www.kaesertalksshop.
com) includes technical articles on various compressed air topics, including 
piping, adaptive control in blower installations, compressed air audits and 
energy savings tips for compressed air systems.

 
Flowserve expands testing capabilities

Flowserve Corp. upgraded the open loop test bench at its Coslada, Spain, 
manufacturing and testing facility. The test bench covers an area of 19,400 square 
feet and a depth of 27 feet. It can accommodate flows to 400,000 gpm and a 
total differential head of 34.4 feet. The addition of a multi-size discharge mani-
fold provides the flexibility to test pumps with discharge ports to 108.3 inches.

industry news
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FCI flow meter receives approvals
The ST100 Series thermal mass air/gas flowmeter from Fluid Compo-

nents International received ATEX and IECEx approvals for safe operation in 
potentially hazardous environments. The enclosure is flame proof and pro-
tected from dust ignition.

 
AEGIS offers handbook  
for ring motor repair

The AEGIS Shaft Grounding Ring Motor Repair 
Handbook describes best practices for protecting 
motor bearings from electrical damage. Available from 
Electro Static Technology, manufacturer of AEGIS shaft 
grounding rings, the handbook is available in PDF for-
mat at www.est-aegis.com/bearing.

 
American Water receives Missouri  
safety award

American Water’s Contract Services Group received the 2012 safety 
award from the Missouri Water Environment Association for its safe opera-
tion of the City of St. Charles wastewater treatment facility. American Water 
has operated the facility since 1984, treating an average of 8,236 mgd.

 
Brown and Caldwell names  
vice president, project finalist

Brown and Caldwell named Jeff Theerman vice 
president. He is the former executive director of the 
Metropolitan St. Louis Sewer District. The consulting 
company also is a finalist for the Outstanding Civil Engi-
neering Achievement Award from the American Society 
of Civil Engineers (ASCE) for its Lake Oswego intercep-
tor sewer project and Brightwater treatment plant in 
Woodinville, Wash.

 
UV Pure names wholesale distributor

UV Pure named Preferred Pump & Equipment wholesale distributor for 
its water system products in the United States.   

 

Jeff Theerman

Pride. It speaks volumes.
 

Hear what operators like Chuck have to say 
each month in Water System Operator.

FREE subscription at www.wsomag.com

Chuck Gray, Water Superintendent,
Mount Vernon (Ind.) Water Works

“We have a really good crew. I was able to 
hand-pick my team. Our vital water conservation program 
will have a lasting positive impact on our community, 
providing our city with safe water, significant cost savings 
and a reduced carbon footprint.”




































