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Enjoys both sides
In response to your column, “Which Side of the Fence?” (TPO, November 

2012): As a lifetime career, I have enjoyed both sides of water treatment for 
almost 38 years. For me, water and wastewater treatment are loved equally 
well, as each has its own qualities and rewards. 

Operations and management of each utility protects the health of the 
public at large. Both prevent pollution that could cause sickness or even 
death to humans and animals. The bottom line is that we protect all forms of 
higher life by working with the most important substance on earth: water.

 
Gary V. Freeman, CAO
Director of Utilities
Town of Lake Placid, Fla.

Fascinated with wastewater treatment
In response to your column, “Which Side of the Fence?”: I work at a 

wastewater treatment plant, specifically the Fairborn (Ohio) Water Reclama-
tion Center. We changed the name many years ago from the Fairborn Waste-
water Treatment Plant to emphasize the more positive aspect of what we do.

Yes, we treat wastewater, but more important, we reclaim “used” water, 
doing just what would happen in the environment if not for the volume of 
used water and the concentration of foreign material that society generates. 
I have never worked on the drinking water side of the equation, so although 
I recognize its importance, I can’t specifically comment.

I am fascinated by my job in that I’ve learned about the existence of a 
whole “microverse” of recyclers that keeps renewing the environment for 
future generations. I will never tire of observing what comes into our system 
and then walking to the outfall where we discharge to the Mad River and 
look at the clean water we feed into the river. There are so many variations 
in what the microlife can do, depending on what comes in, the volume, 
changes in temperature, and so forth, that it’s a continual, fascinating learn-
ing process. I am very content to be where I am.

 
Frank D. Barosky
Technical Supervisor
Fairborn Water Reclamation Center
 

View from both sides
I hold Ohio Class III Water and Class IV Wastewater Operator certifica-

tions and have been in the business for 34 years. I have had these types of 
conversations several times over the years.  

Which side is more mentally challenging and stimulating? There is no 
doubt about this one — it is wastewater. Groundwater drinking sources are 
about as boring as it gets. Once the chemical dosages are initially set, daily 
life becomes quite mundane. Surface water sources are a little more interest-
ing, since the biology in the water body experiences seasonal changes and 
can create some challenges.  

Wastewater, on the other hand, is challenging and stimulating on a daily 
basis. It requires a much larger skill set and takes much longer to master. 
Working with a biological living system is a daily challenge, not only due to 
seasonal changes but also due to varying inf luent loads and internal 
recycling of pollutants. It not only requires more extensive monitoring and 
troubleshooting, but also greater mechanical effort to maintain the 
roughly three times more equipment than is found in a similar-sized drink-
ing water plant.  

Which feels more intrinsically rewarding? The feeling of reward is pro-
portional to the amount of effort and skill required to produce a good prod-
uct. Need I say more?

Does the public seem to understand and value one side more than the other?
Understandably, it is water. People are familiar with and tuned in to their 

water, especially the water they drink. While water treatment is also taken for 
granted by many, it is not nearly as mystical and misunderstood as wastewa-
ter treatment. 

You can savor a cold drink of water or enjoy a nice warm shower, but 
when it turns into wastewater, the “nice” quickly goes away. I have given 
many plant tours over the years, and the people who visit a wastewater plant 
are truly amazed and sum it up by saying, “I had no idea!” Unfortunately few 
people take the time to think about wastewater.

I offer you the following: “Bathe in it, drink it, turn turbines with it, flush 
it, sail on it, freeze it, boil it, process steel and chemicals with it, load it with 
detergents, dye your hair in it, fill your goldfish bowl with it, do whatever you 
want with it, but for goodness sake, please clean it up when you’re through!” 
(Author unknown).

 
Bob Brown
Manager
Kent (Ohio) Water Reclamation Facility 
 

Prefers the wastewater side 
My primary background is in treatment plant operations (licensed in 

both water and wastewater). I was later given the added responsibilities of 
the entire Public Works department, which includes our treatment plants, 
but I must confess I remain an operator at heart. My enjoyment comes from 
assisting the staffs with troubleshooting their plants and getting the best pos 
advantages and disadvantages, as well as enjoyable aspects and headaches.

Personally, I prefer the wastewater end because the bulk of the opera-
tions take place outside, and I prefer the opportunity to work outdoors as 
opposed to the water plant, which in our case is mostly an indoor operation.

I find them both equally rewarding and challenging to be a part of. As far 
as public perception, “out of sight, out of mind” is what comes to mind. If 
I try to get funding for a dump truck, everyone knows what function and 
purpose that truck serves. The challenge comes when you have to try and 
sell the idea to replace some aspect of the treatment plant that most people 
have never heard of (such as replacing the screening material for the raw 
water bar screen).

As long as potable water comes out of the tap and the wastewater goes 
down the pipe, people largely do not pay much attention, unless their user 
fees increase. After 25+ years, I am still proud to be a part of this industry, 
and I am very glad and thankful for the opportunities it has given me.

 
James E. Didawick
Superintendent of Public Works
Town of Woodstock, Va.
   

 Science plays a part
In response to your question about which career path to choose (water 

or wastewater), I believe water professionals look at three areas that will 
decide our direction. The first is the pay. To be honest, we must support our 
families by having a decent-paying job. 

Second, we are looking for a place to feel wanted or part of a team. Water 
and wastewater treatment is a team sport. We all depend on each other to get 
the job done. Whether it is drinking water production or reclaiming water for 
the environment, we all want to feel that we had a part in something bigger 
than ourselves. 

Third, water treatment is the science of chemistry for the most part. 
Wastewater treatment is the science of biology for the most part. Biology and 
chemistry are vital parts of each system. However, the way you feel about 

letters

either science may determine which direction you take. In either case, we 
love what we do and take pride in the products we produce.

For myself, I enjoy the biological challenges that treating wastewater 
brings. It changes all the time. Studying microorganisms under a microscope 
is fascinating. I love watching the motion of the organisms and figuring out 
how to keep them performing at peak levels. This challenge changes all the 
time due to many circumstances we may not control as operators. To see a 
low-pollutant product leaving our facility makes me proud, especially know-
ing others downstream from us will be using that water for their purposes.

 
Steven Hardeman, MBA
Utilities Superintendent
Norman (Okla.) Water Reclamation Facility
 

Big on education 
I received my copy of TPO yesterday and noticed our interview was 

included (“What’s Flushable? What Isn’t?,” December issue). I thank you for 
including this in your magazine to further spread the word on the issue of 
non-dispersibles in wastewater.

I also read your column in the same issue (“Driving Home a Simple 
Point”) and feel I must apologize for not adequately describing the educa-
tional efforts we at the Portland Water District, and many other utilities, have 
done and continue to do every day. 

We have produced bill stuffers, newspaper articles, cable TV programs, 
no-flush campaigns in the communities, trade journal articles, technical ses-
sions at training classes, and presentations at regional EPA meetings.

We have updated our websites, worked with local universities to develop 
topic videos, canvassed neighborhoods, educated business owners, met with 
municipal representatives, and more. During the legislative process the 
question of customer education arose, and we produced a 45-page docu-
ment (double-sided) that included a summary of the communication efforts 
we at PWD had made over a five-year period. 

We agree that education is an important part of the non-dispersibles 
issue. However, it is only part of the solution. Unfortunately, the response 
from INDA (association for the disposable wipes industry) has had a similar 
tone, suggesting utilities need to take on the responsibility to inform cus-
tomers. To do this, the message has to be consistent.

Our contact with customers and a recent joint marketing focus group 
highlighted confusion due to our “flush only toilet paper” message and the 
labeling of products as “flushable” by manufacturers. We also feel a point-of-
sale education effort in the retail environment could be a critical component, 
and we hope to see this in the future.

Any public information campaign has to be consistent, and I do feel our 
message should be “flush only items that are dispersible, like toilet paper.” 
This could include truly flushable or dispersible products, but this requires 
coordination with INDA and other manufacturers.

Our legislative efforts, cooperative efforts with INDA, labeling, product 
design, equipment upgrades, manual intervention, our pump clog SOP, and 
communication and education are all components of our efforts. Again, my 
regrets in not highlighting fully the efforts our industry has made and contin-
ues to make daily with education, but it is only one tool in the chest as we 
work to end this interference with our critical sewerage infrastructure.

 
Thank you,
 
Scott Firmin
Director of Wastewater Services
Portland (Maine) Water District
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FOR A FACILITY SERVING A POPULATION OF 3,300,
the City of West Liberty (Iowa) Wastewater Treatment Plant handles large 
fl ows and produces a high biosolids volume.  That’s because a major turkey 
processor accounts for nearly 60 percent of the plant’s fl ow and by itself con-
tributes some 3,400 pounds of BOD per day.

That organic content from West Liberty Foods, processor of about 23,000 
turkeys per weekday, boosts biosolids production to 310 dry tons per year. 
Producing that material and moving it to local farms has been a challenge at 
times, but the plant team has met it successfully, on the way winning the 2011 
Biosolids Award for Exemplary Management Practices among small plants 
from the Iowa Water Environment Association.

David Clark, project manager and area manager for CH2M HILL OMI, 
which operates the plant and the biosolids program, leads a team that dis-
tributes material in both liquid and solid forms to about 450 acres of corn, 
soybean and hay ground per year.

It’s a simple yet effective program that since 1991 has applied sound man-
agement principles to deliver a quality Class B product that helps farmers 
while operating free of public complaints.

 
LONG PARTNERSHIP

West Liberty is a rural community about 20 miles southeast of Iowa City. 
For 22 years, the city has run its treatment plant under a public-private part-
nership with CH2M HILL OMI, the operations arm of the CH2M HILL con-
sulting engineering fi rm. “We’re in the second year of a 10-year contract, 
which means we’ll be around for at least another eight years,” says Clark.

The plant is designed for 2.16 mgd and sees average fl ows of 1.38 mgd – 
equivalent to fl ow from a residential population of about 24,000. Wet-weather 
fl ows were a substantial challenge until the 2009 addition of an 800,000-gal-
lon stormwater tank. 

“Before that tank was installed, we had problems with the sludge blan-
kets in the clarifi ers getting out of control,” says Clark. “High-fl ow rain events 
would exceed the clarifi ers’ hydraulic and solids loading capacity. Now, with 
the addition of the stormwater tank, we are able to ensure better process 
control.”

Today, fl ows within the plant’s design parameters go directly into the 
headworks; any excess fl ow is diverted automatically to the stormwater 
tank. When the high f low subsides, the tank automatically drains to the 
headworks.

The infl uent fi rst passes through a fi ne screen (Lakeside Equipment 
Corp.) that removes particles 0.25 inch or larger. Flow then passes into two 
aerated grit tanks where grit is removed by a WEMCO Hydrogritter system. 
Two screw pumps (Lakeside) then convey the liquid to a Carrousel oxidation 
ditch (Ovivo). After settling in three fi nal clarifi ers, the effl uent is discharged 
to Waspinonoc Creek (the plant permit requires no disinfection).

 
THE SOLIDS SIDE

Sludge wasted from the oxidation ditch is pumped to six aerobic digest-
ers (580,000 gallons total capacity) that achieve 52 percent volatile solids 
reduction in a 30-day detention time. The digested material at about 1 per-
cent solids is dosed with polymer and pumped to a 2.5-meter gravity belt 

top performer: BIOSOLIDS

THE PLANT TEAM IN THE SMALL IOWA CITY OF WEST LIBERTY APPLIES TOP-SHELF 
MANAGEMENT METHODS IN OPERATING AN AWARD-WINNING BIOSOLIDS PROGRAM

By Ted J. Rulseh

Big
on Performance

The West Liberty (Iowa) Wastewater Treatment Plant. (Photography by Mark Tade)

THE PLANT TEAM IN THE SMALL IOWA CITY OF WEST LIBERTY APPLIES TOP-SHELF 
MANAGEMENT METHODS IN OPERATING AN AWARD-WINNING BIOSOLIDS PROGRAM

By Ted J. Rulseh

Equipment operator II Brian Goldesberry, 
left, and biosolids coordinator Ken Riley 
take biosolids samples from the gravity 
belt thickener (PHOENIX Process 
Equipment Co.).
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Riley observes, “We’re unique in the use of the geotextile tubes. We are 
among very few facilities in the state that use them on a regular basis. When 
we land-apply the thicker material, there’s a cost savings in hauling 10 per-
cent solids versus around 3 to 4 percent. Because we contract for that service 
with a local farmer, the money we spend stays in the local economy.”

 
KEEPING CLOSE TABS

The West Liberty team keeps meticulous records on its program and 
does regular sampling of both the farm field soils and the product itself.

“On the biosolids side, every quarter we get a sample analyzed for nutri-
ents and heavy metals,” says Clark. “Also once a quarter, we get a sample 
tested for fecal coliform to make sure it meets the requirements for Class B 
material. On the soils side, we take a core sample from each site and test it to 
make sure the soil has the proper pH.”

If the farmer requests it, the team will order an agronomy report on the 
soil. “We send a sample away to a lab, and the results tell us if the soil is low 
on lime, or anything else that the ground needs to be productive,” Riley 
notes. “It helps the farmers determine what their ground needs. It’s a service 
we perform gratis as part of operating a quality program, and it makes the 
farmers very happy.”

Each year, as required, the team prepares a complete annual report on 
the program that describes the program history, lists all farmers receiving 
material, provides the sampling schedules, tells how land requirements were 
determined, describes application methods and site management practices, 
and more. A copy of the report goes to the Iowa Department of Natural 
Resources and the regional office of the U.S. EPA.

 
RUNNING SMART

The team keeps a close eye on its internal functions, too. Riley and his 
team perform all basic maintenance (such as oil and filter changes) on the 

trucks and the TerraGator unit. “It’s all set up in our computerized mainte-
nance management system,” says Riley. “It automatically prints out work 
orders for required maintenance on the vehicles.”

Always looking to improve, the team plans to solicit bids to replace the 
TerraGator unit, which has performed well but is 20 years old. A longer-term 
possibility being explored is replace-
ment of the gravity belt thickener 
with a belt filter press or rotary fan 
press, which would yield a higher-
solids cake product.

Meanwhile, the treatment plant 
performs effectively despite the high 
loadings from the turkey processor. 
Clark notes that West Liberty Foods 
has a pretreatment system that 
includes four dissolved air flotation 
(DAF) units for removal of TSS and 
fats, oils and grease. Wastewater 
from the turkey operation contains 
about 500 mg/L BOD, and the total 
influent to the plant averages about 
450 mg/L BOD.

Nonetheless, says Clark, “In our 
effluent that goes out into the creek, 
the BOD is about 1 mg/L, TSS is about 
2 mg/L, and ammonia is essentially 
zero. All that loading coming in is 
being converted to sludge, and our 
issue is keeping up with production.”

Farmers, the citizens of West 
Liberty, and the award judges at the 
Iowa WEA all would attest that 
Clark and his team are keeping up 
just fine.   

CH2M HILL
888/242-6445
www.ch2m.com

Lakeside Equipment
Corporation
630/837-5640
www.lakeside-equipment.com
(See ad page 63)

Ovivo
801/931-3000
www.ovivowater.com
(See ad page 5)

PHOENIX Process
Equipment Co.
502/499-6198
www.dewater.com

Rockwell Automation
414/382-2000
www.rockwellautomation.com
/industries/water

US Fabrics, Inc.
513/271-6000
www.usfabricsinc.com

Weir Specialty Pumps/
WEMCO Pump
801/359-8731
www.weirpowerindustrial.com
(See ad page 62)

more info:

“In our effluent that goes out into the creek,  

the BOD is about 1 mg/L, TSS is about 2 mg/L, 

and ammonia is essentially zero. All that loading 

coming in is being converted to sludge, and our 

issue is keeping up with production.”
DAVID CLARK

Ken Riley checks the programmable logic controller (Allen-Bradley/Rockwell 
Automation) that controls activated sludge return rates from the clarifier.
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“In our effluent that goes out into the creek,  

the BOD is about 1 mg/L, TSS is about 2 mg/L, 

and ammonia is essentially zero. All that loading 

coming in is being converted to sludge, and our 

issue is keeping up with production.”
DAVID CLARK

Ken Riley checks the programmable logic controller (Allen-Bradley/Rockwell 
Automation) that controls activated sludge return rates from the clarifier.









PVSC partnered with Rutgers University Cooperative Extension of Essex 
and Passaic counties and the New Jersey Department of Environmental Pro-
tection to introduce the program in September 2012. 

“The program is aimed at adult laypersons who have an interest in and 
knowledge of the Passaic River and its importance to the quality of life in 
their communities,” says Pietrykoski. “The basic training course provides an 
introduction to the knowledge and skills that any citizen needs to communi-
cate about environmental issues and to work with other members of their 
community to resolve local problems.

“There will be the training program with a minimum of 60 hours of 
classroom instruction with additional field trips and fieldwork within the 
Passaic River watershed. It will impact knowledge about the design of rain 
gardens and other stormwater best management practices, the basics of 
rainwater harvesting, stream bank restoration strategies, and ways to repop-
ulate native flora in green spaces.”

After training and classroom instruction, participants will commit to 60 
hours of volunteer service with PVSC on an issue significant to the commu-
nity and its relationship to the Lower Passaic River. 

Touching young learners and adults alike, PVSC is making its mark on 
the Passaic River Valley community.

“The kids are part of a big puzzle,” says Pietrykoski. “The work they’re doing 
in school and on the riverbanks is just as important as the work we’re doing 
here at PVSC and just as important as what our elected officials are doing. 
Without any one of those components, none of us would be successful.”   

PVSC staff members remove heavy debris from Newark Bay.

Get your subscription at wsomag.com — 
free to qualified professionals.
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HOWARD CARTER WANTS PEOPLE 
TO KNOW THAT WASTEWATER
treatment plants are in the business of protecting 
— not polluting — the environment. He sees pro-
moting green technology and energy effi ciency as 
ways to help change the public’s perceptions.

“The industry, at least in the past, did a very 
poor job of promoting what we do,” says Carter, 
director of the Water Resource Recovery Division 
for Saco, Maine, on the Atlantic coast just south of 
Portland. “The industry has tended to stay out of 
sight, out of mind,” until a main broke or a com-
bined sewer overfl owed.

“You’ve seen a whole paradigm shift in the indus-
try, which is a great thing,” Carter says. “We are 
environmentalists.” Using renewable energy helps 
demonstrate that to people. It also saves money: the 
Saco Water Resource Recovery Facility has cut its heat-
ing oil use by 88 percent since the winter of 2004-05, 
from about 8,000 gallons per year to 1,000 gallons.

“We’re trying to get the next generation to 
appreciate water,” Carter says, in much the same 
way efforts in the 1970s convinced people to stop 
littering. “It may take 20 years,” he says, “but we 
have to start somewhere.”

 
WELL RECOGNIZED

Under Carter’s leadership, the Saco treatment facility has received sev-
eral awards including:

• U.S. EPA National First Place Award for combined sewer overfl ow con-
trol program excellence, 2000

• U.S. EPA Region 1 Operations & Maintenance Excellence Award, 2002

• Certifi cate of achievement from the Maine 
Department of Environmental Protection for 
energy effi ciency, 2008

• George W. Burke Jr. Facility Safety Award from 
the Water Environment Federation and New 
England Water Environment Association, 2009

Carter won NEWEA’s 2012 William G. Hatfi eld 
Award for his own outstanding performance and 
professionalism, and received the eco-Excellence 
award in 2011 from ecomaine, a nonprofi t, munici-
pality-owned waste management company. He was 
recently inducted as a WEF Fellow.

“It’s recognition of everyone involved,” says 
Carter. He notes that the awards also help bring 
attention to protecting the environment. Along 
with his goal of having his facility become energy 
neutral, or even an exporter of power, Carter wants 
people to better understand the importance of 
water and wastewater treatment.

 
STARTING SMALL 

Carter admits the plant staff at fi rst was not as 
enthusiastic as he is about energy effi ciency and green 
technologies. “Eventually, people started coming 
around and embraced the concept,” he says.

Saco started its Energy Committee in 2005, 
when it was considering installation of a large wind 

turbine at its landfi ll. However, Carter and other committee members 
selected a small 1.8 kW Skystream microturbine from Southwest Windpower. 
“Instead of doing a meteorological study for a large turbine for about $40,000, 
we bought the microturbine for $8,000 and the staff installed it,” he says (see 
article in TPO, July 2009).

top performer: OPERATOR

‘WE ARE
 E N V I R O N M E N T A L I S T S ’ 

HOWARD CARTER PROMOTES AND DEPLOYS GREEN TECHNOLOGIES 
TO HELP PEOPLE UNDERSTAND THE VALUE OF WASTEWATER TREATMENT

By Doug Day

Howard Carter, director of the Water Resource 
Recovery Division in Saco, Maine, believes in 
teaching younger generations to appreciate 
water. He’s shown checking a GIS map of the city 
collections system. (Photography by Tim Byrne)

Howard Carter, Saco (Maine)  
Water Resource Recovery Facility
POSITION: Director, Water Resource Recovery Division 

EXPERIENCE:  19 years 

DUTIES: Lead management staff, interact with city   
 management, oversee customer service,   
 billing, plant licensing and purchasing 

EDUCATION: Environmental Science, Southern Maine   
 Community College 

CERTIFICATIONS: Grade 5 (highest) wastewater operator,  
 Grade 3 collection system operator,  
 Class II water treatment and distribution   
 licenses, certified solar thermal installer 

MEMBERSHIPS: Maine Wastewater Control Association;   
 NEWEA (past president of both) 

GOAL: Make the facility energy neutral and eventually  
 an energy exporter

GPS COORDINATES:  Latitude: 43°29’46.04” N; Longitude: 0°26’14.67” W

profile

“We’re trying 

to get the next 

generation to 

appreciate 

water. It may 

take 20 years, 

but we have  

to start 

somewhere.”
HOWARD CARTER

Howard Carter and 
his team have earned 
numerous recognitions 
for the Saco treatment 
plant’s performance.
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T he plant operator was at his wits’ end. The sludge just wouldn’t 
settle, no matter how he tried to control it. Solids wash-out 
was a regular event, causing the effluent to be out of compli-

ance with state TSS, BOD and fecal coliform regulations.
To keep the solids from overflowing the clarifier weirs, the plant 

was wasting large amounts of solids to the aerobic digesters. The 
plant owner (who also owned the development the plant serves) was 
frustrated with the cost of hauling this excess sludge away. The lab 
detective learned of the operator’s dilemma and scheduled a visit.

 
LOOKING AT HISTORY

The operator gave a summary of the plant’s recent history. It 
served a small planned development (mainly residential, about 25 
percent commercial). A strip mall contained a locally owned restau-
rant, a few shops, and a dry cleaner. The activated sludge plant oper-
ated in the extended aeration mode, designed to treat 80,000 gpd, 
but treating about 45,000 gpd on average. The collection system was 
only a few miles long and almost free of inflow and infiltration.

The influent is received in a flow-equalization basin, then fed into 
the first of several large aeration tanks operating in series. The final 
aeration tank discharges to a flow splitter box before two secondary 
clarifiers. Effluent flowed from these clarifiers to a chlorine contact 
tank and then to a land-application spray field site nearby.

In troubleshooting a treatment plant, the lab detective has 
learned that accurate data is very important. He travels with his own 

field instruments that he maintains and calibrates. Included in the 
array of meters is a colorimeter for testing nutrients like ammonia, 
nitrite, nitrate and orthophosphorus, and a multi-probe meter for in-
tank readings of pH, dissolved oxygen (DO), oxidation-reduction 
potential (ORP), temperature and conductivity. He also carries sam-
ple bottles for collecting samples of mixed liquor suspended solids 
(MLSS), foam or whatever else he might want to study later. 

 
COMPARING READINGS

When an operator describes current operating conditions, the 
lab detective notes the operator’s data, the types of instruments used 
to get the data, the operator’s use of the meters, and the care and 
maintenance of the instruments. (In one instance, a plant operator-
trainee did not realize that new DO probes are shipped dry and that 
electrolyte must be added to the probe before the first use. This gave 
some interesting DO readings to say the least!)

Side-by-side comparisons of parameters like DO with field instru-
ments showed that the operator’s DO readings were in proper range 
(1 to 2 mg/L) for aerobic treatment, although slightly on the low side. 
ORP showed a very low millivolt reading, indicating more reduced 

LAB DETECTIVE

When the Numbers 
Don’t Add Up
AN INVESTIGATION OF BULKING SLUDGE REVEALS THE PRESENCE OF FILAMENTOUS BACTERIA  
AND SUGGESTS A SOLUTION BASED ON IMPROVING MAINTENANCE AND OPERATING PRACTICES

By Ron Trygar
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Dissolved oxygen readings are shown on a Hach LDO meter and a  
YSI 556 multimeter.

LEFT: Digital micrograph of floc and H. hydrossis filaments extending from floc (200x 
magnification). RIGHT: Digital micrograph of H. hydrossis-like filament. The sheath is 
visible in some filaments (1000x magnification).
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chemical species present than oxidized species in the MLSS. Ammo-
nia is one of the reduced chemical compounds that, when present in 
higher numbers than oxidizers (like DO), can cause ORP to be nega-
tive while the DO meter detects oxygen. 

These are some of the pieces of data that do not always add up. 
One would believe that when there is measurable DO present, the 
ORP should be at least on the positive side of the millivolt scale. A 
quick check of the influent flow equalization (EQ) basin showed 
zero DO and -400 mV on the ORP meter, indicating a pretty septic 
raw wastewater. The odors coming from the EQ basin supported 
this theory.

With much of the data pointing to a low DO filament or a septic-
ity filament — or both — causing the slow-settling sludge, the lab 
detective gathered some MLSS for microscopic analysis. Back at the 
lab, microscopic observation 
with a low-power objective 
revealed a very open and dif-
fuse floc structure with exces-
sive thin filaments extending 
from the floc.

He prepared and stained 
several smears using three 
staining procedures (Gram, 
Neisser and PHB), and subse-
quent results were all negative. The relative size of the filament, the 
location, the lack of attached growth and its staining reactions all 
pointed to a filament called Haliscomenobacter hydrossis, or H. 
hydrossis, as the cause of the slow-settling sludge. 

One characteristic observed, but not common with H. hydrossis, 
is the formation of ‘rosettes,’ where the filament seems to radiate 
from a common central point and spread outward like a sunburst. 
Rosettes are commonly seen with other filaments like Thiothrix I 
and II, Types 0914 and 021N. Again, not all of the data added up.

 
CHOOSING THE REMEDY

When deciding a path for correcting a plant’s problems, data like 
this becomes important. Several potential remedies can be derived 
from the above discussion, but which is the best course of action? 
Which will bring the facility into compliance quickly in the most envi-
ronmentally friendly and cost-effective way? 

The lab detective decided to consult with a few other folks in the 
wastewater industry — people who specialize in filament identifica-
tion and write manuals on such topics. He sent samples to Dr. David 
Jenkins of David Jenkins and Associates, and Dr. Michael Richard of 
Michael Richard Wastewater Microbiology LLC, two authors of the 
Manual on the Causes and Control of Activated Sludge Bulking, 
Foaming, and Other Solids Separation Problems, Third Edition. 
This manual is a valuable reference tool in any lab detective’s library.

Again, the diagnosis was debatable. Richard concluded that the 
filament appeared to be H. hydrossis, while Jenkins thought other-
wise. Jenkins commented that it was an unknown filament that did 
not exhibit the characteristics of H. hydrossis. 

So now what? The majority of evidence pointed to a bulking fila-
ment similar to but not definitively H. hydrossis. H. hydrossis can 
appear in activated sludge that is somewhat septic with low DO and 
elevated organic loading. Higher-than-normal organic loading can 
occur from septic influent wastewater, where fermentation occurs, 
producing volatile fatty acids that are readily metabolized by faculta-
tive anaerobic bacteria.

Other filaments were also present in the MLSS sample along with 
Spirochetes, bacteria with long, spiral-shaped cells. Spirochetes are 
commonly found in anaerobic environments and can be seen twist-
ing and wiggling about under a higher-powered microscope.

Armed with this information, the lab detective recommended 

aeration of the influent equalization tank and increasing the available 
DO in the plant aeration tanks. It was also necessary to pull the dif-
fusers and clean and repair the broken diffusers, since this had not 
been done in several years. He also recommended proper operation 
of the influent flow EQ basin.

 
REDUCING SHOCKS

Flow equalization basins are designed to absorb the shock of 
diurnal fluctuations of flow. EQ basin liquid levels fill during high-
flow periods and draw down during low-flow periods, allowing a con-
stant medium flow into the treatment system. This steady flow 
reduces the chance of hydraulic wash-out of the clarifiers. The sludge 
age can be slowly increased, producing a heavier MLSS with greater 
numbers of flocculating bacteria than filament bacteria.

An important note about knowing the filament you are dealing 
with: The lab detective recommended against using chlorine or 
another biocide in the MLSS to combat the filaments. Since the fila-
ment most likely causing the bulking sludge has a sheath, excessive 
chlorine may be needed to penetrate the sheaths before killing the 
bacteria inside, all the while killing other unsheathed bacteria 
needed for treatment and probably causing a worse out-of-compli-
ance situation.

The detective discussed these findings with the plant owner and 
operator, who developed an action plan. It included immediate 
changes to the influent EQ basin’s aeration and flow control and 
scheduled aeration diffuser maintenance. The plan also included col-
lection system cleaning and process control training.

The owner relayed this information to the state regulatory 
agency. With the plan in place, the solids stopped washing out of the 
clarifiers, the effluent cleared up, and the regulators were happy. The 
filaments decreased but were not yet gone entirely.

 
ABOUT THE AUTHOR

Ron Trygar is senior training specialist in water and waste-
water at the University of Florida TREEO Center and a certified 
environmental trainer (CET). He can be reached at rtrygar@treeo.
ufl.edu. 
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One would believe that when there is measurable DO present, the ORP should 

be at least on the positive side of the millivolt scale. A quick check of the influent 

flow equalization (EQ) basin showed zero DO and -400 mV on the ORP meter, 

indicating a pretty septic raw wastewater.

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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When California’s South Coast Air Quality Management Dis-
trict enacted part of Rule 1110.2 in 2008 covering oper-
ation of engines fueled by natural gas or biogas, Inland 

Empire Utilities Agency faced a challenge.  
The agency had been using biogas from its wastewater treatment 

plant in Ontario, Calif., to run two 1.4 MW engine-generators, provid-
ing 30 percent of the plant’s electrical needs. The new regulation forced 
the shutdown of one engine to meet emissions requirements. 

IEUA had an energy independence plan to go gridless by 2020, 
relying heavily on renewable energy. To meet the new air-quality 
standards while taking full advantage of the plant’s biogas, the agency 
had two choices: retrofit the existing engines or install a fuel cell.

The engines were nearing the end of their useful life, and future 
air-quality laws could further tighten emissions requirements. After a 
thorough evaluation, fuel cells became the clear winner.

“Southern California air regulations are continually becoming 
stricter, so that was a significant driving force in looking at an alterna-
tive technology,” says Tom Love, general manager. “We felt fuel cells 
made the most sense because we don’t anticipate any future prob-
lems long term on meeting stricter air-quality standards.”

 
REGIONAL STEWARD 

IEUA serves seven cities in western San Bernardino County and a 
population of 800,000. The Ontario plant is the largest of four the 
agency operates. The tertiary plant has a 44 mgd capacity but pro-
cesses 28 mgd on average. The majority is recycled to irrigate parks, 
schools and golf courses, and the rest discharges to Prado Park Lake 
and Cucamonga Creek, and ultimately the Santa Ana River. 

When California deregulated its energy market in 2001, IEUA 
began a renewable energy program with a goal to be fully off grid 

power by 2020. The agency has added 3.5 MW of solar power and 1 
MW of wind power and plans to install more.

“We’ve set a goal that during the peak energy period of the day 
(usually noon to 6 p.m.), we will have enough onsite renewable 
energy generation so we aren’t purchasing electricity from the grid,” 
Love says. “We’ve made significant progress in the last 12 months. In 
2011, we were generating 30 percent of our electrical demands from 
renewable sources at our facilities. Today with the fuel cell online, we 
generate 60 percent.” Biosolids are composted and sold in the 
community.  

The fuel cell, solar panels, wind turbines and diversion of biosol-
ids from landfill, along with recycled water delivery and groundwater 

recharge, have prevented emissions of 
more than 5,800 tons of volatile organic 
compounds and 186,000 metric tons of 
greenhouse gases. In October 2012, 
IEUA received the South Coast Air Qual-
ity Management District’s 2012 Good 

Environmental Stewardship Award.
IEUA is also evaluating ways to improve process efficiencies such 

as repairing air leaks in ducting, replacing less efficient aeration pan-
els, using more efficient lighting, and replacing pumps and motors 
with high-efficiency models. 

 
PURCHASE AGREEMENT 

IEUA could not afford to install a fuel cell on its own because it 
was not eligible for tax credits. After a year of evaluating partners and 
negotiating rates, IEUA signed a 20-year purchase power agreement 
(PPA) with renewable energy company Anaergia. Under the agree-
ment, Anaergia owns, operates and maintains the 2.8 MW FuelCell 
Energy unit, and IEUA purchases the electricity.

The PPA eliminates IEUA’s risk of operating the fuel cell. “We were 
certainly concerned about the risk,” Love says. “Fuel cells haven’t had 
a long track record running on digester gas, so the power purchase 
agreement puts the performance risk on the provider.” If the fuel cell 
should fail, IEUA can terminate the agreement and switch back to 

Going Gridless
INLAND EMPIRE UTILITIES AGENCY INSTALLS A BIOGAS-POWERED FUEL CELL  
AND SIGNS A POWER PURCHASE AGREEMENT TO REDUCE RELIANCE ON UTILITY POWER

By Lisa Balcerak

GREENING
THE PLANT

Renewable energy company Anaergia operates and maintains the 2.8 MW biogas- 
powered fuel cell from FuelCell Energy under a 20-year purchase power agreement with 
IEUA. The utility expects to save $25 million on electricity over the life of the project.

“Fuel cells haven’t had a long track record running on digester gas, so the 

power purchase agreement puts the performance risk on the provider.”
TOM LOVE

grid power. Concerns about the reliability of fuel cells revolved around impu-
rities in biogas. At Ontario, the gas is treated before entering the fuel cell.

The operations team, freed from maintaining the engine-generators, can 
now focus on the treatment process. “It has freed them up to work on other 
maintenance in the facility,” says Love.

 
LONG-TERM SAVINGS 

Fuel cell power now costs half a cent more per kilowatt-hour than grid 
power, but Love and his team looked at long-term savings. The PPA has a 
built-in escalator, so IEUA now pays 12.5 cents per kWh, escalating annually 
at 2.5 percent. Projections show the cost of utility power in California rising 
about 6 percent annually. IEUA anticipates saving $25 million over the 20-year 
life of the project because the cost of grid power will increase faster than the 
cost of fuel cell power.

“We’ve been telling ratepayers 
that although it costs us more now, 
in the long term, we are getting 
independence from the variability 
of the cost of energy from the grid,” 
Love says. “In the long run, we 
anticipate this will save ratepayers 
money.”   

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.
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arrived in 2010, and the team is fine-tuning it with the aim of producing bio-
solids cake at 20 percent solids. Reaching that goal means increasing volatile 
solids destruction in the digesters. At present, the digesters operate in paral-
lel; Tillis wants to operate them in series, instead. 

“Our volatiles coming off the digesters have been in the 70 percent 
range,” he says. “Based on what the experts tell me, there is a world of differ-
ence between 70 percent and 65 percent. We plan to feed into one digester 
and draw off the other. We’ll have a gravity equalization line to keep both 
digesters at equal levels — we won’t have to pump from one to the other.”

 
OTHER CHALLENGES

Surprisingly, another challenge comes from the city engineering depart-
ment’s aggressive inflow and infiltration control program, which reduced 
average flows from 8 mgd to 3.5 mgd. “Our BOD loadings haven’t changed, 
but we have more concentrated wastewater,” says Tillis. “We’re dealing with 
the challenge of being right on the precipice, of having limited leeway with 
our treatment because we no longer have the dilution we once did. It makes 
our process more susceptible to shock.” 

The most significant project in the offing is replacing the aging pumps at 
the two influent lift stations. The main station at the old treatment plant site 
contains five 250 hp Fairbanks Nijhuis centrifugal pumps that have been fit-
ted with variable-frequency drives (ABB). The staff members have worked to 
optimize the pumps, but the ultimate solution is new pumps. They’re devel-
oping a Request for Proposals in an effort to determine the best course of 
action. The other lift station uses old driveshaft-style pumps that will be 
replaced with dry-pit submersible pumps.

 
GREATEST RESOURCE

As he leads the team through these changes, Tillis treasures each member’s 
contributions. “I have a personality where I seem to get along with everyone,” 
he says. “First of all, you have to recognize that everyone has specific talents. 
No matter what their position is, they have value to contribute to the plant. 
How can you cultivate that? How can you get them to perform at their best? 

“It’s important to have a good rapport with each member of your team so 
that you can talk to them as if they’re not just co-workers but friends, too. 

I try to take a certain portion of my day and talk to the employees.
“Something I learned from my mom is: ‘If there is no reason to say no, 

your default answer should be yes.’ 
When someone asks you a ques-
tion, your answer should be, ‘Let 
me check on it — yes, we can see 
about it.’ Then if the result is not 
what they wanted, they’ll at least 
know you tried — at least they’ll 
know you heard them out. 

“The team members are the 
greatest resource at this plant. They 
know it. They’ve been here forever. 
They do the work. I’m support staff. 
I coordinate what they do, and the 
best way for me to do that is to lis-
ten to what they have to say.”

When times get tough, Tillis can 
draw on a resource close to home: 
“I have two amazing kids (Gavin, 12 
and Ethan, 8). They love coming 
down here to the plant. They both 
want to be wastewater operators. 
They’re my inspiration for every-
thing I do.”   

ABB Inc.
800/752-0696
www.abb.com

Ashbrook Simon-Hartley
800/362-9041
www.as-h.com
(See ad page 55)

Bohn Biofilter Corp.
520/624-4644
www.bohnbiofilter.com

Fairbanks Nijhuis
913/371-5000
www.fairbanksnijhuis.com

GE Intelligent Platforms
800/433-2682
www.ge-ip.com

Hach Company
800/227-4224
www.hach.com
(See ad page 2)
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“The team members are the greatest resource  

at this plant. They know it. They’ve been here 

forever. They do the work. I’m support staff.  

I coordinate what they do, and the best way for 

me to do that is to listen to what they have to say.”
NATE TILLIS

The Beloit plant team includes, from left, mechanics operator Gary Hallmann, 
maintenance technicians Allen Hocking and David Hebb, operator John 
Siam, instrumentation and controls technician Jerry MeKeel, maintenance 
technician Jeff Jones, operator Gary Zimmerman, lab technician Joe 
Valerius, operations and maintenance supervisor Nate Tillis, and maintenance 
technician Wayne Steurer.

“It was kind of daunting because I didn’t know exactly what to expect,” 
he recalls. “Two members of the team had been operators for longer than I’d 
been alive. I had considerable experience, but not to the level they did. I 
came in new, and I’m young, and I’m 5-foot-3, and I just didn’t know how all 
that would go over.” 

It has gone over fi ne. From the start, Tillis worked hard to build rapport 
with his team members, who include:

• Environmental technician III Joe Valerius
• Certifi ed wastewater operators Tim Cunningham, John Siam and Gary 

Zimmerman
• Maintenance technicians Pat Garvey, Gary Hallmann, Dave Hebb, 

Allen Hocking, Jeff Jones and Wayne Steurer
• Instrumentation and control technicians Scott Varney and Jerry MeKeel
• Custodian Suzanne Parr
He’s grateful to director of water resources Harry Mathos for acting as a 

mentor: “He’s helped me learn how to deal with people. I had to coach a cou-
ple of employees soon after I got here, and he sat in on those meetings. We 
typically talk in the mornings about things that are going on in the plant. 
Above all, he taught me to keep a positive attitude. As a leader, you need to 
show some positivity for people to feed off of.”

 
QUICKLY IMPRESSED 

Arriving at the Beloit plant, Tillis found much to be positive about. “You 
come to our plant and it’s stunning,” he says. “I was surprised to see how 
clean and new everything looked — even though it’s a relatively old plant. It 
was put online on Nov. 14, 1991, so now we’re reaching the point where a lot 
of things have to be replaced.”

The facility lies near Interstate 43, about two miles from the downtown 
riverfront site of the former treatment plant. That site still hosts the larger of 
two main pump stations that deliver infl uent to the new 11 mgd design (3.5 
mgd average) plant. It’s a gravity-fl ow conventional activated sludge process 
with sodium hypochlorite for disinfection before discharge through a two-
mile pipeline to the Rock River.

While the mechanical systems may be old, the plant’s operation is sophis-
ticated, thanks to the SCADA system built by instrumentation and control 
technician Varney, using iFix software (GE). “It’s basically designed to fi t our 

plant,” says Tillis. “It’s very intuitive. 
It’s visually representative of the 
plant, and it has all the pertinent 
information that we want. When we 
need an upgrade, Scott can add it 
right on. When we want to look at 
specifi c data, he can give us access. 

“Some plants use SCADA mostly 
for monitoring. We actually use ours 
for control. We can change the strength of our polymer. We can change our 
hypochlorite dosing. The vast majority of our pumps are run on variable-speed 
drives to save energy, save wear on the pumps, and enhance process control.”

 
MEETING CHALLENGES

That’s not to say life is without challenges. One immediate issue is the 
impending construction of a casino near the plant. While the casino will not 
be a big wastewater generator, its presence will require the plant to clamp 
down on odor.

To that end, the primary clarifi er weirs have been boxed in, and control 
valves have been installed to reduce splashing and misting. In addition, a bio-
fi lter (Bohn Biofi lter Corp.) scrubs the discharge air from the plant’s prelimi-
nary treatment building. The odorous air is forced underground and 
percolates up through several layers of gravel and rock media — the process 
uses no chemicals.

Also challenging are phosphorus limits being imposed by the state Depart-
ment of Natural Resources. Tillis expects an interim limit of 0.4 mg/L to be in 
effect beginning in 2016 and a fi nal limit of 0.1 mg/L to take effect by 2018.

Rather than add mechanical or chemical treatment, the plant is contem-
plating using the state’s adaptive management program for phosphorus. 
That means creating green spaces between farms and the Rock River to cap-
ture runoff and its nutrients. “Once we know what our interim phosphorus 
levels will be, we’ll determine the scope of our project — how many parcels 
we’ll have to develop and how many people we’ll have to contact,” Tillis says.

Improvements are also in the works for the biosolids program. Histori-
cally, the plant has gravity-thickened aerobically digested biosolids for land 
application as liquid. A new 3-meter belt fi lter press (Ashbrook Simon-Hartley) 

WATER WISDOM
Nate Tillis draws inspira-

tion for his career and for life 
from sayings and teachings 
about water. Here are a few 
of his favorite quotations:

“Running water never 
grows stale. So you just 
have to keep on fl owing.” 
— Bruce Lee

“Be like water making its 
way through cracks. Do not 
be assertive, but adjust to 
the object, and you shall fi nd 
a way round or through it. 
If nothing within you stays 
rigid, outward things will 
disclose themselves.”
— Bruce Lee

“The best of man is 
like water, Which benefi ts 
all things, and does not 
contend with them, Which 
fl ows in places that others 
disdain, Where it is in 
harmony with the Way.” 
— Lao Tzu

Tillis and lab technician Joe Valerius test phosphorus and chlorine levels in the Beloit treatment plant microbiology 
laboratory (Hach DR/4000 U spectrophotometer).
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