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A single-stage aerobic digester processes the primary and waste activated 
sludge solids, and pumps (Weir Minerals) deliver the treated material to an 
on-site biosolids storage tank. Sludge and scum collectors are from C & M 
Environmental Technologies.

The facility has about 160,000 gallons of storage capacity, good for about 
a year. Norfolk County uses a third-party contractor to deliver the biosolids 
to area farms. “Liquid application is typically the preference of the large agri-
cultural community up here,” says Fields. “The nutrients like nitrogen and 
phosphorus are in demand from ginseng farms in the area once the crop has 
been harvested.”

The plant has an odor-control system. Operating 
at negative pressure, two wood chip biofilter units 
pull gases from the headworks and digestion areas 
and strip off odor-generating compounds. These areas 
are covered to prevent odorous releases. The plant 
operates with one full-time operator on site, with 
backup available if necessary. Veolia Water North 
America has the operational contract for the county.

 
ADAPTING TO CHANGE

Moving from a lagoon to an MBR is quite a jump, 
and Fields credits membrane manufacturer GE with 
helping the county get familiar with the technology. 
“They were an integral part of the whole process,” 
says Fields. “We selected our membrane vendor 
before the actual design of the plant. We were able to 
use their engineers and designers to help. They 
played a major role and continue to be a great 
resource for us.”

The countywide SCADA master plan also helped. The plant SCADA sys-
tem is based on the master plan and ensures that data-handling conflicts are 
avoided. “We developed our own standards, and it’s paying off,” Fields says.    

Still, the facility represents a large investment for this small community. 
The project cost about $11 million (Canadian), of which $3.9 million came 
from the federal government. “It’s fairly expensive to operate,” Fields says. 
“Our energy costs are high, but then we’re treating a high-strength waste.”

The economic and environmental impacts of the plant make it worth-
while. The grand opening was attended by more than 100 officials and fea-

“We’ve been adjusting the blending of the wastes, trying to find the sweet spot. We’ve had a bit of an 

issue with phosphorus and other constituents from our hauled wastes, but we’re getting that under control.”
BOB FIELDS

Project manager Roger Wilkes takes daily readings 
on the motor control center (Allen-Bradley/Rockwell 
Automation).

The effl uent moves on to a pair of rectangular primary clarifi ers. After set-
tling, it passes through a 1 mm fi ne-mesh fi lter before the biological tank in 
the MBR system, or can be diverted back to the 580,000-gallon equalization 
tank next to the facility. “The equalization reservoir gives us a cushion 
against high fl ows or mechanical breakdowns,” Fields says.

 
FOULING PREVENTION

The fi ne screen protects against fouling in the membrane portion of the 
Zenon MBR (GE Water & Process Technologies). The MBR includes a biologi-
cal treatment tank containing two parallel anoxic/oxic trains.

The anoxic zone is a “swing zone” that can function in the oxic mode dur-
ing peak load conditions. The oxic (or aerobic) zone contains fi ne-bubble mem-
brane diffusers (SSI Aeration Systems). Positive-displacement blowers are from 
Aerzen Canada, and Flygt (Xylem) provided the submersible pumps and mixers.

Two separate membrane trains are available, each with two ZW 500d cas-

settes, for a total of four cassettes. 
Each cassette contains 38 hollow-
fi ber membrane modules. Normally, 
the primary effl uent is split into the 
two trains and enters the anoxic 
tank, then fl ows under a baffl e to 

the oxic zone. In low-fl ow conditions, only one train is in operation.
Membrane maintenance includes chemical cleaning with sodium hypo-

chlorite and recovery cleaning with citric acid. Syntec Process Equipment 
supplied the process valves. The mixed liquor from the aeration tanks then 
overfl ows into the MBR tanks, and the sludge from MBR system is recircu-
lated to the anoxic tanks. The excess sludge is wasted and co-settled with pri-
mary sludge before fi nal treatment.

 
HANDLING SOLIDS

The treated wastewater can be disinfected with chlorine and dechlori-
nated, but since startup in the spring of 2012, the coliform count has been so 
low that this step hasn’t been activated. The staff can also add alum for phos-
phorus removal and sodium hydroxide for pH adjustment through multi-
point injection systems. Metcon Sales and Engineering supplied the chemical 
metering pumps.

The Port Rowan plant team includes, 
from left, operator Kyle Van Paemel, 
Environmental Services Division 
manager Bob Fields, and project 
manager Roger Wilkes.

Port Rowan Wastewater Treatment Facility 
PERMIT AND PERFORMANCE

 DESIGN INFLUENT EFFLUENT PERMIT

CBOD 150 mg/L 110-250 mg/L 2.5 mg/L 5.0 mg/L

TSS 200 mg/L 120-400 mg/L 1.0 mg/L 2.0 mg/L

Phosphorus 5 mg/L 2.5-8.7 mg/L 0.06 mg/L 0.12 mg/L

Total ammonia N/A 16-74 mg/L 2 mg/L (freezing weather) 1 mg/L (warm weather)
   4 mg/L (freezing weather) 2 mg/L (warm weather)

pH N/A 6.8-7.5 7.5-8.5 7.0-8.5
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There it stands for 72 hours at a pH above 12 to comply with federal stan-
dards for Class A material. “We have to make sure the temperature stays 
above 52 degrees C (126 degrees F) for at least 12 hours,” Traughber says.

“We have a temperature probe in each bunker. We put that probe into 
the pile, and with the SCADA computer we trend that temperature over a 
72-hour period. I wanted those temperature probes so that if the state ever 
had any question about whether we sustained the necessary temperature, 
we’d be able to pull up the chart and say, ‘OK, what date do you want?’ ” 
Proper pH is verifi ed by laboratory testing.

 
QUALITY MATERIAL

Heat from the exothermic reaction with the lime drives off substantial 

moisture, so that the fi nal product contains about 65 percent solids and has 
the consistency of cornmeal or fl our. A small Kubota tractor with a chain-
and-fl ight conveyor is used to load customers’ incoming trucks or trailers 
with material for transport.

It’s easy to see why the Gallatin team prefers to maximize lime stabiliza-
tion in the future. “A load of centrifuged cake that goes to landfi ll costs us 
about $900,” says Traughber. “If we take that same amount, add about $400 
of lime kiln dust and treat it down to Class A, we can save about $500. If we 
run the process four days a week, we can save $2,000. If we do that over the 
course of a year, we’re saving some real money.”

“We’d like to get to 100 percent lime-stabilized biosolids and do away 
with landfi lling — it costs us more, and it doesn’t benefi t anybody. If we lime 
stabilize, we save money, and local farmers get the benefi t.”

And the benefi ts are substantial for the area’s high-clay, low-alkalinity 
soils. “In this part of the country, everybody has to lime their fi elds,” says 
Traughber. “They’re having to pay $10 to $15 a ton for lime.”

Customers now, besides homeowners taking small amounts, are mainly 
fescue farmers who can apply material between cuttings of hay. Farmers 
have taken as much as 40 to 45 tons at a time. The material contains on aver-
age about 1.0 percent nitrogen and 0.5 percent potassium.

IMPURE IS BETTER 

The Gallatin lime stabilization process uses lime kiln dust 
instead of quick lime, even though that product is slightly more 
expensive, at about $57 per ton.

“The kiln dust is about 45 percent active lime,” says Brandon 
Traughber, chief plant operator. “If you use straight lime, you 
have to use more of it. That’s because the federal 503 regulations 
require you to bulk up the material to over 50 percent solids.

“If you use straight lime, you have to add a lot just to bulk it 
up. The kiln dust contains about 55 percent inactive ingredients 
that help bulk up the mixture, yet it still contains enough lime to 
sustain the exothermic reaction.”

The Gallatin plant stores up to 300 tons of lime kiln dust on 
site in two silos about 52 feet tall and 12 feet in diameter.

Centrifuged biosolids cake mixes with lime, then travels up a conveyor 
belt that delivers it to the bunkers. The lime stabilization process is supplied 
by Alka-Tech. The Gallatin plant uses drum screens manufactured by Parkson Corp.

Wastewater operator Wayne Thompson checks samples for E. coli testing 
in the room that houses the plant’s UV disinfection system (WEDECO – 
a xylem brand).“The mayor has said we’re going to give it 

away for the fi rst year just to see what the 

demand will be. If the farmers really want it 

once they start using it, then we may be able 

to generate a little revenue.”        
BRANDON TRAUGHBER

GETTING THE WORD OUT
So far, Gallatin has relied mainly on word-of-mouth marketing, although 

Gallatin Utilities included a letter about the material in residents’ water bills 
and information is available on the city website.

“We’ve also have talked with the county agriculture extension office, the 
local Natural Resources Conservation Service, and the University of Tennes-
see Extension office,” says Traughber. The idea is that advisors in those 
offices will let farmers know about the products as an alternative to commer-
cial lime.

“It just takes time,” he says. “At the time we started making the product, 
a lot of farmers had just finished liming their fields before they started their 
spring crops. We just barely missed that window.

“Give us a year to get the word out. I’m hoping that by this time next year, 
once farmers start talking among themselves, we’ll see plenty of demand. A 
lot of farmers are saying that in fall when the crops come off, that’s when 
they’re going to start using it.”   

UPGRADE INNOVATION
The upgrade to the Gallatin Wastewater Treatment Facility had 

benefits beyond the new oxidation ditch secondary treatment 
system and the Class A biosolids process. It includes innovations 
that improve effluent quality, enhance staff efficiency, and conserve 
potable water. “We have four new secondary clarifiers, but we still 
keep the original clarifiers to use for tertiary clarification,” says Brandon 
Traughber, chief plant operator. “It wasn’t very expensive to rehab them. 
The effluent from the new secondary clarifiers actually feeds the old 
clarifiers. That way, if anything else can settle out, we get that opportunity.”

“The old plant used chlorine disinfection, and we switched over 
to UV [WEDECO – a xylem brand],” he says. “We have four UV banks 
and run at about 25 percent of capacity. We rehabbed the old 
chlorine contact chamber and built a building on top of that for the 
UV system and our internal plant water system.” That system 
provides 250,000 to 300,000 gpd of final effluent for purposes such 

as equipment washdown and office landscape irrigation.
“We add liquid bleach to the plant water to provide a little 

chlorine residual for personal protection,” says Traughber. “When 
we first switched over from the old plant to the new, the man from 
the utility who reads our meter thought it was broken. They called 
me from the office and said, ‘What’s wrong with your water meter? 
You only used 300 gallons last month.’ Our annual budget for water 
used to be $60,000 per year. This year it was $2,000.”

A SCADA system (M/R Systems) was another major improvement: 
The plant is now fully automated. Magmeters (KROHNE) and ultra-
sonic sensors (Pulsar Process Measurement) monitor water levels 
and flows throughout the process. Various labor-intensive processes 
have been automated. For example, operators no longer have to 
activate pumps manually to pump out the scum pits. A sensor now 
monitors the level and turns the pumps on and off as needed.

Andritz Separation, Inc.
800/433-5161
www.andritz.com

Alka-Tech
800/247-2464
www.alka-tech.com

Fluid Dynamics Inc.
888/363-7886
www.dynablend.com

JWC Environmental
800/331-2277
www.jwce.com

KROHNE, Inc.
800/356-9464
www.us.krohne.com

M/R Systems, Inc.
678/325-2800
www.mrsystems.com

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

Pulsar Process  
Measurement Inc.
850/279-4882
www.pulsar-pm.com

WEDECO – a xylem brand
704/409-9700
www.xyleminc.com

WesTech Engineering, Inc.
801/265-1000
www.westech-inc.com

more info:

Chief wastewater plant operator Brandon Traughber checks plant operations on the SCADA system from a central office.

“It just takes time.  

At the time we started 

making the product,  

a lot of farmers had  

just finished liming  

their fields before they 

started their spring 

crops. We just barely 

missed that window.”
 BRANDON TRAUGHBER
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The SAGR process was developed mainly to provide post-lagoon 
ammonia removal without abandoning existing lagoon treatment. 
Performance parameters and sizing for the process are based on 
extensive testing performed on the post-lagoon SAGR in Lloydmin-
ster and a demonstration unit that was located in Steinbach, Manitoba.

The process can be used for nitrification following any secondary 
treatment process, including aerated or non-aerated lagoons. The 
clean gravel bed has a horizontal-flow distribution chamber at the 
front end to distribute the influent wastewater across the width of 
the entire cell.

 
SAVING ENERGY

The aggregate is submerged, providing the necessary surface 
area for growth and attachment of a nitrifying biomass within the 
bed, and it is sized to optimize bacterial growth and hydraulic flow. A 
horizontal effluent collection chamber at the back end collects the 
treated effluent and channels it to the discharge structure. Sizing of 

the bed is based on influent flow and loading rates, expected influent 
water temperature, and the required rate of nitrification.

In Mentone, no aeration was required in the lagoons to meet the 
recommended lagoon effluent BOD5 feeding the SAGR process. The 
blowers for the SAGR are sized to meet the oxygen requirements for 
nitrification and final BOD polishing only. This saves significant 
energy that would be required to run blowers for a conventional aer-
ated lagoon system.

It is estimated that this design saves 50 percent on energy versus 
other systems achieving similar effluent quality. The trade-off is the 
higher lagoon footprint required for the necessary residence time. 
Since the capacity was available at the onset of the Mentone system 
design, the most cost-effective approach was to use the existing 
lagoon infrastructure. This provided cost savings in both construc-
tion and long-term operation and maintenance.

 
GETTING GOING

Nelson Environmental provided system commissioning and 
operational training in March 2011. After a two-week startup win-
dow, the Mentone facility is producing effluent averaging 6.5 mg/L 
BOD, 3 mg/L TSS and 0.3 mg/L TAN year-round. The system design 
flow is 0.12 mgd.

The facility upgrade using the SAGR process enabled the town to 
surpass current NPDES requirements. Using the facultative lagoons 
for secondary treatment and the SAGR process for nitrification and 
BOD/TSS polishing will lead to an estimated 50 percent operation 
and maintenance savings compared to a fully mechanical aerated 
treatment system.

The upgraded system in Mentone provides an example of a cost-
effective solution for wastewater operators who face the same regu-
latory challenges and want to keep their existing lagoon system 
while maintaining low operation complexity. 

ABOUT THE AUTHORS
Kevin Vieira is involved with client services and Merle Kroeker, 

P.Eng., is a project development engineer with Nelson Environmen-
tal, a provider of water and wastewater solutions based in Win-
nipeg, Manitoba. The company can be reached at info@nelson 
environmental.com.   

Using the facultative lagoons for secondary  

treatment and the SAGR process for nitrification 

and BOD/TSS polishing will lead to an estimated 

50 percent operation and maintenance savings 

compared to a fully mechanical aerated  

treatment system.

Mentone Wastewater Treatment Plant Lagoon Influent and Effluent cBOD5 and TAN 
Data in 2011-2012. 

The Town of Mentone in Kosciusko County, Ind., is known as 
the Egg Basket of the Midwest. With just over 1,000 residents, 
Mentone faces challenges common to many other small com-

munities in North America with a dilemma of an aging lagoon-based 
wastewater treatment facility and new effluent quality limits.

While effluent limits have become stricter in recent years, many 
communities have struggled to find the technical and financial 
resources to keep up because technology options for post-lagoon 
nutrient removal are limited.

Until recently, cost-effective tertiary treatment technologies fol-
lowing cold oxidation ponds or aerated lagoons that can meet low 
ammonia levels have been rare. Communities had little choice but to 
abandon their lagoons and construct new mechanical treatment 

plants, with the accompanying capital and operation costs.
But recent advances in cold-climate nitrification provided the 

Town of Mentone with an innovative solution for post-lagoon nutri-
ent removal. The community added SAGR (Submerged Attached 
Growth Reactor) technology to its existing lagoon system to provide 
nitrification, without taking the existing lagoons offline.

 
UPGRADE FOR AMMONIA

Mentone’s treatment facility consisted of a two-cell facultative 
lagoon system providing secondary treatment. The facility was 
designed to meet effluent BOD5/TSS limits of 25/70 mg/L, but it could 
not meet the NPDES limits for total ammonia nitrogen (TAN) of 9.6 
mg/L in summer and 10.4 mg/L in winter.

Nelson Environmental collaborated with the town engineering 
consultant to design an upgraded system that retained the facultative 
lagoons for secondary treatment, followed by a SAGR process.

The SAGR is an aerated gravel-bed reactor with a horizontal-flow 
hydraulic profile. The module provides year-round nitrification well 
beyond most total ammonia permit requirements for influent water 
temperatures as low as 32.9 degrees F, making it well suited for post-
lagoon treatment in cold climates.

An added benefit is effluent polishing to BOD5/TSS levels to less 
than 10/10 mg/L. In addition, test data from a demonstration facility 
in Lloydminster, Alberta, showed significant (greater than 90 per-
cent) reduction of fecal coliform to less than 200 CFU, in some cases 
making additional disinfection unnecessary.

 
SIMPLE SYSTEM

The SAGR process is simple to operate. There is no solids return 
to monitor and adjust and no sludge to waste and handle. The opera-
tions and maintenance process is similar to that of a conventional dif-
fused-air aerated lagoon. It is estimated that over the long term, the 
operator of the Mentone facility will spend an average of 30 minutes 
per day doing a systems check (visual inspection) and maintenance.

The only moving parts in the system are the blowers supplying 
oxygen to the SAGR process. A simplified control scheme manages 
the day-to-day operation of the blowers. The SAGR system at Men-
tone is comprised of two beds in parallel, each handling 50 percent 
of the hydraulic loading.

HOW WE DO IT

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

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

Affordable 
Compliance
SUBMERGED ATTACHED GROWTH REACTOR TECHNOLOGY 
HELPS A SMALL COMMUNITY MEET EFFLUENT AMMONIA 
LIMITS WITHOUT REPLACING ITS LAGOON SYSTEM

By Merle Kroeker, P.Eng. and Kevin Vieira
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The SAGR system at the Mentone Wastewater Treatment Plant.

The Mentone Wastewater Treatment 
Plant uses two Submerged Attached 
Growth Reactor (SAGR) beds for 
post-secondary treatment.
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With the turbine, the plant is generating around 15 percent more power 
than it uses per year, and that is expected to grow to 25 percent or more in 
two years as the district’s food waste program continues to grow.

Electricity sales are bringing in the equivalent of about $500,000 a year in 
revenue, and EBMUD is seeking some long-term contracts to sell its electric-
ity to area businesses and industries that could double that amount. Income 
from waste hauled to the plant’s digesters is about $8 million. Tipping fees 
range from 3 to 11 cents per gallon for liquids; food wastes, which require 
much more handling, have tipping fees from $30 to $65 per ton. In addition, 
the plant is saving about $2.5 million a year in electricity bills at today’s rates.

 
DRIVEN BY CHANGE

When EBMUD began using biogas to generate electricity in 1985, the 
community had a much different industrial makeup — the plant served a 
dog food factory, several food processing companies, canneries and other 
food producers. That much BOD load coming into the headworks ultimately 
provided about 1,200 scfm of biogas from the digesters. When those indus-
trial customers later closed down, gas production fell off to 800 to 900 scfm.

After a few years of studying ways to increase organic loading, EBMUD 
started a Resource Recovery (R2) program in 2002 to increase biogas production 
by adding fats, oil and grease (FOG) and high-strength waste to the digesters.

The program is managed by Sophia Skoda, a senior civil engineer. “We 
were put in a position where we had to either raise rates because of the 
departure of the large commercial customers, or we had to figure out some 
creative ways to use our capital and labor,” Skoda says. “There were septage 

and FOG trucks looking for a place to go, and that’s how it really started.”
Allen adds, “Right now, we’re averaging 1,900 to 2,000 scfm of biogas.” 

That is expected to increase to around 2,700 scfm with some operational 
changes this year, including blending tanks, and passive overflow digesters 
to allow the addition of biosolids and more hauled waste to the digesters. 
“We found that pumping all of that product straight into a digester makes gas 

production go through the roof,” 
says Allen.

 
A BOON FOR TREATMENT

The loss of BOD in the influent 
reduced biogas production but 
helped the plant’s treatment pro-
cess. “We have a very stable BOD 
load in the influent now,” says shift 
supervisor John Cloak. “All the 
high-strength waste goes straight to 
the digesters, so we have a little 
more luxury on the secondary treat-
ment side. We don’t have to worry 
about too many large spikes of BOD 
coming in.”

Skoda says operators were a bit 
hesitant as, 10 years ago, the plant 
began adding more and more 
hauled waste to the digesters and 
began operating outside the normal 
parameters. “We have mini-upsets,” 
she adds. “It used to be a nerve-
wracking thing. But the operators 

have gotten very good at spotting trends and figuring things out.”
The 70 mgd (average) treatment plant uses a pure oxygen activated 

sludge process operating one of two cryogenic reactors at any given time. 
Cloak notes that pure oxygen plants like EBMUD’s have a tendency to pro-
mote filament growth. “We combat that by running a low MCRT/SRT [mean 
cell resident time/solids retention time],” he says. “I’m able to do that because 
I don’t have large BOD loads coming into the front end of the plant.”

 
CHANGE IN DIGESTION

The 11 digesters all had floating covers until recently, when they were 
replaced with fixed covers. “At the same time, we moved from the mesophilic 

Power plant supervisor Dave Allen, left, and power plant mechanic/operator 
Neil Marvin review the plant’s SCADA monitors.

Neil Marvin checks one of the biogas-driven turbine generators (Solar Turbines) 
that convert biogas to electricity.
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stable BOD load in the 
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large spikes of BOD 

coming in.”
 JOHN CLOAK
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reduced biogas production but 
helped the plant’s treatment pro-
cess. “We have a very stable BOD 
load in the influent now,” says shift 
supervisor John Cloak. “All the 
high-strength waste goes straight to 
the digesters, so we have a little 
more luxury on the secondary treat-
ment side. We don’t have to worry 
about too many large spikes of BOD 
coming in.”

Skoda says operators were a bit 
hesitant as, 10 years ago, the plant 
began adding more and more 
hauled waste to the digesters and 
began operating outside the normal 
parameters. “We have mini-upsets,” 
she adds. “It used to be a nerve-
wracking thing. But the operators 

have gotten very good at spotting trends and figuring things out.”
The 70 mgd (average) treatment plant uses a pure oxygen activated 

sludge process operating one of two cryogenic reactors at any given time. 
Cloak notes that pure oxygen plants like EBMUD’s have a tendency to pro-
mote filament growth. “We combat that by running a low MCRT/SRT [mean 
cell resident time/solids retention time],” he says. “I’m able to do that because 
I don’t have large BOD loads coming into the front end of the plant.”

 
CHANGE IN DIGESTION

The 11 digesters all had floating covers until recently, when they were 
replaced with fixed covers. “At the same time, we moved from the mesophilic 

Power plant supervisor Dave Allen, left, and power plant mechanic/operator 
Neil Marvin review the plant’s SCADA monitors.

Neil Marvin checks one of the biogas-driven turbine generators (Solar Turbines) 
that convert biogas to electricity.

“We have a very  

stable BOD load in the 

influent now. All the 

high-strength waste 

goes straight to the 

digesters, so we have a 

little more luxury on the 

secondary treatment 

side. We don’t have to 

worry about too many 

large spikes of BOD 

coming in.”
 JOHN CLOAK
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water. “I was skeptical, but I poured a fi ve-gallon pail of water on the 
concrete, and it went through it like a sponge,” says Young.

The property also includes two rain gardens. A 375-square-foot 
garden outside Young’s offi ce is mainly for appearance and demon-
strations. A 2,500-square-foot rain garden handles runoff from pave-
ment in front of the infl uent pump building. “We wanted to be able 
to showcase the wastewater department as a municipal entity that 
initiated all these green projects,” he says.

 
REDUCING ODORS

Green innovation also extends to the plant’s biosolids operation. 
Biosolids are composted in Maine or landfi lled in Vermont. Until the 
recent upgrade, primary and secondary sludges were co-thickened 
in three gravity thickeners. “In the summertime, it would come alive 
because we, in essence, were mixing food and bugs,” says Young. “It 
would spill over into the wet well and make its way to the aeration 
system and load it up with BOD, causing a lot of process upsets.”

There had been many odor complaints over the years, so the 
project converted one of the gravity thickeners to a thickened waste 
activated sludge tank with a roof and a rotary drum thickener (RDT) 
for secondary sludge, which was enclosed in a building.

“We combine 20 percent secondary sludge from the RDT, 60 per-
cent primary sludge from the gravity thickeners, and 20 percent 
septage and pump it to the belt fi lter presses for dewatering,” Young 
explains. “It helps with odors and our secondary treatment process.”

The chemical system for the belt fi lter presses was also improved 
to enhance conditioning of the biosolids and maximize dewatering 
with lower chemical dosing. Since the upgrade, the plant has had 
only one odor complaint.

The septage receiving station was also relocated and modern-
ized. “We wanted to be able to get trucks in and out of here quicker, 
accommodate haulers’ needs, and make it more attractive to them so 
that we could increase our revenue,” says Young.

GOING CITYWIDE
Along with the investment at the wastewater plant, Lowell has 

invested in other city operations. “We have a performance energy 
contract with Ameresco who did an energy audit of all our municipal 
facilities,” says Lynch.

The improvements have included light-
ing retrofi ts, solar panels and new heating 
systems. “They are making improvements 
to the buildings to make them less costly 
and more environmentally sustainable and 
it’s paying for itself,” Lynch says.   

 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.

SOLAR WALLS CUT GAS USAGE
The Lowell Wastewater Treatment Plant heats two of its buildings 

using solar walls, also called Trombe walls. Simple to build, they collect 
heat during the day. “They look almost like the video scoreboard at 
Fenway Park,” says Mark Young, executive director of the Lowell 
Regional Wastewater Utility. “When the sun hits them, they generate a 
lot of heat.” A 1,102-square-foot solar wall from Conserval Engineering 
of Buffalo, N.Y. is on the infl uent pump building. Environmental Solar 
Systems of Methuen, Mass., supplied two 18.75-square-foot solar walls 
for a small hauled waste handling building.

Many solar walls are passive: The warm air they create radiates 
through a room or building with no mechanical assistance. The solar 
walls at Lowell are active in that the heat is used to warm air in a system 
of pipes behind the wall. Thermostats control blowers that distribute 
the warmed air.

The system is almost maintenance-free aside from periodic clean-
ing, but “very effective,” says Young. The plant saved $13,500 in natu-
ral gas in the winter of 2010-11. “Now I wish we could have added them 
to the maintenance and effl uent buildings,” he adds. “We will if we get 
some grant money in the future.”

“We wanted to be able to showcase the 

wastewater department as a municipal entity 

that initiated all these green projects.”
MARK YOUNG

Two solar walls help the Lowell Regional Wastewater Utility cut natural gas usage 
for heating two buildings. Together, they saved the utility more than $13,000 in one 
heating season.

Two photovoltaic systems on building roofs are expected to save more 
than $3,000 a year in electricity costs.
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What’s Flushable?  
What Isn’t?
THE PROLIFERATION OF “WIPES” IS CAUSING WIDESPREAD 
PROBLEMS IN SEWERAGE SYSTEMS. A GROUP IN MAINE IS 
HELPING LEAD THE SEARCH FOR RESPONSIBLE REMEDIES.

By Ted J. Rulseh

IN MY WORDS

First came baby wipes. Then hand towelettes. Then makeup remover 
wipes. Disinfecting wipes for the kitchen. Furniture wipes. Protectant 
wipes for vehicle tires. On it goes. A search on the Wal-Mart website 

brings up nearly 600 wipes products.
Where do all these wipes go? Some of them — not an insignificant num-

ber — get flushed down toilets, where they contribute to home plumbing 
blockages, septic system trouble, municipal sewer overflows, and increased 
loading on headworks in wastewater treatment plants.

Personnel at many wastewater utilities are concerned. They include 
members of the Maine WasteWater Control Association (MWWCA), which 
has formed a task force to address the issue. Ultimately, the group would like 
to see wipes products makers create some clarity around which products are 
flushable and which are not.

At present, the MWWCA believes labeling is inconsistent and consumers 
are confused. Meanwhile, products get flushed that do not break down in 
the system the way toilet tissue does (these are called “non-dispersibles”). So 
clean-water agencies nationally have to spend more labor and money dealing 

with wipes that they would rather invest in improving their infrastructure.
Those active in the MWWCA effort include Scott Firmin, director of 

wastewater services with the Portland Water District, which operates four 
wastewater treatment plants, the interceptor system of Portland and collec-
tion systems for some surrounding communities. Firmin talked about non-
dispersibles in an interview with Treatment Plant Operator.

: What specific issues do you see non-dispersibles causing?
Firmin: A lot of these materials are being used in the bathroom, such as 

to remove makeup or clean fixtures, and then they’re getting flushed. When 
they’re flushed, if they don’t break down like toilet paper, we generally find 
them in the system.

At the homeowner level, people find their toilets or the plumbing in their 
house plugging. People who own septic systems are having issues where the 
tank inlet or outlet will plug. The items can get into the drainfield if the tank 
baffles aren’t in good condition.

: What about the effect on 
municipal sewer systems?

Firmin: We see issues where, 
during low flows, if you have a pipe 
that doesn’t have the proper slope, 
or if you have an imperfection that 
allows clingers, these wipes can 
build up and cause sanitary sewer 
overflows during dry-weather con-
ditions. In one location, we’ve had 
six overflows from a combined 
sewer in dry weather because these materials, along with other materials and 
grease, have plugged a line and backed it up. Other utilities in Maine have 
had SSOs directly caused by plugged pumps.

: What is the impact on mechanical equipment in collection systems?
Firmin: I was involved in a project at our Cottage Place pump station in 

Westbrook where we replaced four 125 hp 
10-inch pumps, and as soon as the project was 
done, every time it rained, those new pumps 
would plug. The station would still pump, but 
we were literally breaking pumps apart. So we 
did an expedited project that cost $4 million to 
put headworks screens ahead of those pumps.

In another case, we had a set of submersible 
pump stations in three residential neighbor-
hoods in one township where every Friday, we 

would send a crew out and they would spend the day pulling the pumps, 
opening the pumps, and pulling the material out.

The pumps started plugging regularly, so we started pre-emptively going 
out and removing the material.

: How would you assess the cost of this work?
Firmin: We estimated the cost of the labor for doing that weekly, with two 

people, was in the ballpark of $25,000 to $30,000 a year. So we decided to 
replace the submersible pumps. We spent $50,000 upgrading those pump stations.

The Portland Water District is the largest wastewater utility in the state, 
and we have the resources to make that kind of investment to offset the labor 
cost. But a lot of smaller utilities don’t have the funds to do those upgrades, 
and their only recourse is to keep sending people out there. No utility is 
excited about raising rates. We’re all struggling to replace aging infrastruc-
ture, and we really ought to be putting our money into that, not going out 
and unplugging the same pumps every Friday.

Scott Firmin, Portland Water District 
director of wastewater services

“The legislators would say, ‘Who’s having an issue?’ We would say, 

‘A lot of people.’ They would say, ‘What’s clogging the pumps?’  

We would say, ‘Baby wipes.’ They would say, ‘Do you have any data?’ 

And the answer was ‘No.’ ”
 SCOTT FIRMIN

(continued)
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: Are there issues at the wastewater treatment plant level as well?
Firmin: At the plant level, people are also finding these wipes in their 

pumps. We’ve found them in the draft tubes in our secondary clarifiers. At 
one plant, we used to have 3/4-inch screens, so a lot of that kind of material 
got through.

We’ve since upgraded, and the material is now being removed, but even 
when it’s removed by a screen, there’s still the disposal cost, the manage-
ment cost, and the upkeep on the screening equipment.

: Do you see the trend toward more non-dispersibles continuing?
Firmin: There’s a group called INDA that is the national trade associa-

tion for manufacturers of nonwoven fabrics. We’ve seen data that INDA has 
put out indicating that over the next several years, they expect the sales of 
wipes to increase by two to four times. People like these products. They’re 
not going away. We don’t want them to go away. We just want them to be 
friendlier to our sewers and more rapidly disperse.

: Is the concern widespread in the clean-water industry?
Firmin: Yes. We started hearing more and more about this issue through 

the MWWCA. Ultimately the association sent out a survey. Ninety percent of 
respondents to that survey indicated they had experienced some sort of issue 
with their equipment or process as a result of non-dispersible products.

: What has the Maine association done to address this issue?
Firmin: As a result of that survey back in 2011, the MWWCA supported 

state legislation asking for proper labeling of these materials. Manufacturers 
started putting the word “flushable” on some products, and we felt that was 
confusing consumers.

We were looking for clear labeling of products and for manufacturers to 
follow the standard they had developed. If they were labeled as flushable, we 
wanted them to meet the flushability guidelines INDA has developed. Essen-
tially, the product has to become unrecognizable in a reasonable period of time, 
it has to pass through plumbing, and it can’t cause interference with sewage 
systems. In other words, it has to act like toilet paper and disperse easily.

Our proposed legislation in Maine would have required that they very 
clearly label what’s flushable, and very clearly label what’s not flushable. If it 
was to be labeled flushable, it would have to meet the INDA guidelines. INDA 
is working on Edition 3 of these guidelines that will be more stringent than 
the current version, and the wastewater industry is urging INDA to include a 
requirement for more rapid dispersibility.

: What happened to this proposed legislation?
Firmin: Last January, the Maine legislature voted that the legislation ought 

not to pass. I learned through the experience. The legislators would say, “Who’s 
having an issue?” We would say, “A lot of people.” They would say, “What’s 
clogging the pumps?” We would say, “Baby wipes.” They would say, “Do you 
have any data?” And the answer was “No.” The legislature did write a letter to 
the MWWCA and INDA asking us to continue working together on the issue.

During the process, we learned that similar legislation had failed in Cali-
fornia and New Jersey. So we reached out to find out who was involved. We 
connected with Nick Arhontes, who is the director of collection facilities 
operations with the Orange County Sanitation District in California, and with 
Rob Villee of the Plainfield Area Regional Sewerage Authority in New Jersey, 
who chairs the Water Environment Federation Collection Systems Commit-
tee. Ultimately, I was asked to join the Collection Systems Committee and to 
become part of an MWWCA Flushables Task Force.

: What has the Maine group done since the legislation failed?
Firmin: We began working with INDA. We invited their representatives 

to our Cottage Place pump station at Westbrook. We shut off the screening 
compactor and collected the material. The INDA people went through every-
thing and identified what it was. Between 17 and 24 percent of the material 
we pulled off our screen was baby wipes that won’t disperse.

We’ve continued working with INDA, and one thing they’re going to do 
is to create focus groups so we can start to understand consumer behavior: 
What do people know about wipes? What do they know about whether 
they’re flushable? What do they know about how to dispose of them? The 
next step is to figure out what can be done from a marketing or labeling per-
spective to help people understand how to dispose of these materials properly.

: What else have you done to help gather data and define the problem?
Firmin: Based on what we saw INDA doing at our pump station, we 

thought that if we could create a pump clog and sewer obstruction SOP 
[standard operating procedure], and if we could model it after what the 
INDA people did to identify the materials, but yet make it practical enough 
that collection system or treatment plant operators would do it, and if there 
were a standardized form, we could start collecting data that would help us 
understand the nature of pump clogs and where they were happening.

We developed the SOP, and the MWWCA introduced it at our 2012 spring 
conference. Now we’re trying to get people to use it. The form asks them to 
go through and separate the material into piles: large wipes, medium wipes, 
small wipes, paper towels, feminine products and other.

 
: Where can operators get access to this SOP?

Firmin: It’s available on the MWWCA website at www.mwwca.org/pump 
clogsop.html.

: What role do you see consumer education playing in helping to 
address this problem?

Firmin: It’s too easy to say, “Educate the consumers.” Who’s going to 
educate them? If I don’t have time to unplug pumps, I certainly don’t have 
time to call everybody and ask them not to flush wipes. At Portland Water 
District, our public relations staff has developed literature and, working with 
a local university, decals, posters, etc. The effectiveness of our PR campaign 
was limited, and again smaller utilities simply don’t have the resources to 
wage this education battle.

In terms of educating consumers, one thing we see is utilities telling peo-
ple the only thing they should flush is toilet paper. And yet the industry is 
coming out with these “flushable” wipes. There are products we’ve tested, 
where we put them in a beaker with water and a stirrer, and they do break up 
and they’re probably truly flushable. But some products aren’t flushable, yet 
say they are. Some products don’t say anything but are sold next to a “flush-
able” product. If the utilities are saying don’t flush the products, and the 
manufacturers are saying you can flush these products, consumers are going 
to get very confused. We all need to be on the same page.

Our position is “You need to do better non-flushable labeling to make 
education possible.” Ideally, we’d like to see the industry make more prod-
ucts that really do break down in the sewer. Of course, they’re probably 
going to be more expensive, and they’re probably not going to be as strong.

: How would you assess the benefits of the work done so far?
Firmin: We have benefited here in Maine by reaching out to the people 

in California and New Jersey. We have a stronger collaborative voice in work-
ing with the industry, which has been as responsive as you could expect 
them to be. Now if we can define the problem better and get some data 
together, and if we can share that data with legislators, other communities 
nationally, decision makers and the industry, we’ll be able to begin a mean-
ingful discussion of the issue, and hopefully start making some headway. 

“It’s too easy to say, ‘Educate the consumers.’ Who’s going to educate them? If I don’t have time to 

unplug pumps, I certainly don’t have time to call everybody and ask them not to flush wipes.”
 SCOTT FIRMIN
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