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Visitors to the Loxahatchee River Center don’t just learn about 
the river — they can see, touch and feel it. A Touch Tank lets 
kids and other visitors pick up and hold aquatic creatures. 

“Each group that comes through gets a Touch Tank demonstra-
tion,” says Jocelyn O’Neill, environmental education coordinator at 
the Loxahatchee River Center. “We’ve got sea urchins, sea cucum-
bers, snails, sea stars, and hermit crabs that they can touch and hold.”

The Touch Tank is just one of the attractions at the River Center, 
opened in 2008 and operated by the Loxahatchee River Environmen-
tal Control District (LRECD) in Jupiter, Fla. It’s a place where the pub-
lic can learn about the importance of the Loxahatchee River and 
preserving its waters. The LRECD Wastewater Facility treats up to 11 
mgd (design) and serves about 80,000 people. The reclaimed waste-
water is used for irrigation. 

PROTECT AND PRESERVE
“The LRECD was put in place to protect and preserve the river, 

which is one of only two designated Wild and Scenic Rivers in Flor-
ida,” says O’Neill. “That was the whole mission of the district when it 
was formed 40 years ago.”

HEARTS
AND MINDS

River Culture
LOXAHATCHEE RIVER DISTRICT STAFF EDUCATES  
THE PUBLIC ON PROTECTING AND PRESERVING  
A WILD AND SCENIC RIVER IN FLORIDA 

By Briana Jones

Callie Sharkey, River Center staff member, quizzes Girl Scouts about 
how they use water daily and what happens to it after they use it.

This fiber optic interactive exhibit teaches visitors about where their water comes 
from, how they use it, and how it is then treated and recycled as irrigation water.
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The staff of three educators at the 5,000-square-foot River Center 
teach students and adults how water in the river is used and reused 
within the community and why it needs to be protected. 

“The River Center has evolved within the LRECD to become an 
environmental education program,” says O’Neill. “None of us are 
operators, but we’re all educators. 

“We bring people in to learn about the river and what we can do 
to protect it. That means treating wastewater to prevent pollutants 
from entering the river. It also means reusing that water in our com-
munity as an alternative source of water — again protecting the river 
and reducing the amount of water taken out of the watershed.”

HANDS-ON LEARNING
The River Center gets about 20,000 visitors each year. Different 

exhibits show and tell the public how wastewater treatment works 
and how it relates to them. Says O’Neill: “We have a nice, big exhibit 
that shows how the people in the community get their water, how 
they use it, and then what happens to it after they use it, which gets 
into wastewater and reuse.

“The water balance display discusses water resources and how 
they’re used, and the balance between the two. That includes using 
reuse water as an alternative resource.” 

Both displays are interactive, creating a hands-on learning expe-
rience. “We also have several aquariums and each one of them repre-
sents a different habitat on the Loxahatchee River,” says O’Neill. 

Operations staff members were involved in planning and design-
ing the displays. “When they were first designing it, we gave all the 
artists a tour of the plant and told them about the processes, and 
helped them with the photos and the captions,” says plant superin-
tendent Sheldon Primus. “I designed a schematic they could use for 
the displays.”

INDIVIDUAL LEARNING
The staff at the River Center provides group-specific education 

based on the students’ ages and their reason for visiting. 
“For the Girl Scouts, we have a great program called the Eco-

Action Interest Patch,” says O’Neill. “One of the components is always 
science and technology. That’s when we get into the specifics about 
wastewater treatment, what’s involved with certain steps, why it has 
evolved into the technology we’re using today, and the advance-
ments we’re still making.”

Groups use a range of skills to understand how wastewater treat-
ment works. “For each student field trip group that comes through 
here, we provide a component that specifically takes them through 
each one of the exhibits and gets them to interact in a direct way 
using math skills and word skills,” says O’Neill.

OPERATORS JOIN IN
The three River Center staff members can’t do it all by them-

selves, so the operators at the LRECD play a big role in helping the 
citizens of Jupiter understand why their water is important.

O’Neill notes: “Whenever we’re doing an outreach in the commu-
nity, Sheldon and all of his operators are always available for us. 

 “At the Jupiter Jubilee annual community event, we set up our table 
with a big display, and the operators are there so people have a way 
to be involved with the Loxahatchee River on a more personal level.”

Primus adds: “At the Jubilee, we have a display that shows the 
reuse portion of the system and we give out materials so people 
understand the difference between their drinking water supply and 
the reuse supply. We educate the public that the more they use the 
reuse water, the less they’re taking away from the drinking water supply.

“We gear a lot of the handouts toward the kids, like coloring books. 
We want to catch them early so they start thinking environmentally.” 

“Our objective is for people to understand why  

wastewater treatment is necessary and how it  

functions in their community.”
JOCELYN O’NEILL

Dr. Albrey Arrington, executive director for the Loxahatchee River District (LRD), 
describes wastewater treatment processes and how water is recycled back into  
the community.
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Primus also participates in local events distinct from the River 
Center. “Envirothon, a two-day event held locally in Jupiter, is a sci-
ence competition between high school environmental students,” he 
says. “The district was one of the key sponsors last year. I talked to 
the youth about the process of wastewater and what the field is like 
for those who are interested in staying in environmentalism as they 
go through college and graduate. Our Jupiter High School won the 
Envirothon in 2011.”

Seeing and hearing from the plant staff gives the public a chance 
to see what the operators are all about. “We’re not like the Ed Norton 
types from ‘The Honeymooners,’” Primus jokes.

GETTING THE WORD OUT
O’Neill and her staff do not just wait for visitors at the River Cen-

ter. They are proactive in getting information out. 
“Going to events is a big pull for us to get the word out about the 

River Center,” O’Neill says. “We get a lot of people that way who 
haven’t been exposed to us before. We also use Facebook and we 
have a website (www.loxahatcheeriver.org).

“Through our school program, every student goes home with a 
personal invitation to return to the River Center with their family. We 
tell them, ‘You’ll be the tour guide.’”

The Loxahatchee River Center 
is a central location for people to 
come and learn, but the staff reaches 
out beyond those four walls. Says 
O’Neill: “Our objective is for people 
to understand why wastewater 
treatment is necessary and how it 
functions in their community.”   

What’s Your Story?

TPO welcomes news about your 
public education and community 
outreach efforts for future articles 
in the Hearts and Minds column. 
Send your ideas to editor@tpo 
mag.com or call 877/953-3301.
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tion side of the TAGRO program. “They’re the secret to our success,” says 
Tom Amundsen, biosolids coordinator. “They all buy into the program. It’s 
not just to make a living. They understand and accept that this is a pretty 
good thing to be doing.”

Amundsen says his team’s enthusiasm and support for the Tacoma bio-
solids program translates into customer support, as well. “A lot of wastewater 

plant operators are afraid of biosolids reuse,” he says. “But our staff under-
stands it, and understands people’s reservations surrounding the concept. 
Biosolids reuse is cheap, safe, and it really works. We’ve seen the benefits, 
and when we communicate those to people, with a little coaching, we can 
really turn a lot of gardeners on.”

Amundsen adds that a wide customer base also helps. “It’s better to have 
4,000 customers using a ton of biosolids each than one user taking 4,000 
tons,” he says. “With 800,000 people in our metropolitan area, there are 
enough people here to use it all up.”

Thompson adds that the successful product mix itself is the result of 

operator ideas. “In the early days,” he says, “we were spreading liquid biosol-
ids on farm fields, but as time went on these fields became full of houses.  

“We wondered what we could put there, and Gordon Behnke, our biosol-
ids supervisor, started experimenting, adding sawdust and making a product 
that would be appropriate for homeowners and their lawns.” The result was 
the TAGRO mixture the plant now widely markets to the community. The 

operators also came up with the potting soil idea.

FUTURE IMPROVEMENTS
As successful as the TAGRO biosolids program has 

been, Thompson and his staff continue to look for improve-
ments. “We’re operating cost effectively right now,” he 

says. “We’re one of the lowest-cost biosolids operations in the area. But we 
want to be a profit center, not a cost center.”

To do that, the Tacoma team believes it needs to produce and sell more 
of the potting soil, which sells for $30 a cubic yard, or three times the price 
of the lawn dressing. “Making a profit is not just minimizing costs,” says 
Thompson. “We need to get more retail outlets.” 

The plant has purchased a mechanical Rotochopper bagging machine, 
which will help the team bag and produce as much as 60 times more potting 
soil than before. “We were bagging the material by hand, and were capable 
of putting out about 50 bags an hour,” Thompson says.

The Tacoma TAGRO team includes, from left, biosolids distribution equipment operators Donald Boe and Chris Trumbull, senior operator Russ Muncey, biosolids 
distribution equipment operator Aarron Robertson (in back), Wastewater Division manager Dan Thompson, and biosolids coordinators Tom Amundson and John 
Wells. They are shown with a biosolids bagging machine (Rotochopper). 

“We’re one of the lowest-cost biosolids operations in the area. 

But we want to be a profit center, not a cost center.”
DAN THOMPSON

In addition to producing more bags, Thompson says Tacoma wants to at 
least triple the number of retail outlets for the potting soil. “It’s a big moun-
tain to climb for us,” he says. But given the history of the TAGRO program, 
you get the feeling they’ll meet that goal as well.   

Senior operator Russ Muncey 
checks up on the biosolids dewa-
tering process in preparation for 
adjusting the polymer addition rate. 

Cleaver-Brooks, Inc.
414/359-0600
www.cleaverbrooks.com

Headworks, Inc.
877/647-6667
www.headworksusa.com

Mixing & Mass Transfer 
Technologies, LLC
630/983-7653
www.m2ttech.com

ProMinent Fluid Controls, Inc.
412/787-2484
www.prominent.us

Rotochopper
320/548-3586
www.rotochopper.com

Royer Industries
800/881-3318
www.royerind.com

Siemens Water
Technologies Corp.
866/926-8420
www.water.siemens.com

more info:
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The manufacturer had a pretreatment facility and was not having the 
same problems as the treatment plant, so it took some convincing to make 
them believe they were the source. That included immediate testing when-
ever operators detected the odor. 

“We have automated samplers at major lift stations in the system, and we 
used portable samplers at individual manholes identifi ed in our monitoring 
plan,” says Martin. “We would contact the customer to sample their effl uent.” 

Once convinced, the company was able to make changes to its processes 
that ended the problem. It was a good outcome for Martin – protecting the 
environment and the treatment plant while helping a local company.

AN ECONOMIC TOOL
He feels helping business is an important role 

for pretreatment programs. “We work with our Eco-
nomic Development Commission when an industry 
is interested in coming to town,” says Martin. “It’s 
helpful when water, wastewater, and pretreatment 
people are involved early on.”

One such case was a manufacturer of silica gel, 
the material in desiccant packets found in product 
packaging. “They produce a lot of saltwater (high in 
TDS) in the form of sodium sulfate, and we dis-

charge into freshwater,” says Martin. A pretreatment study found the treat-
ment plant could process the company’s effl uent without added expense.

“If there is an issue with regulations, we’ll try to work with companies 
instead of against them,” Martin stresses. “We’re not looking to carry a big 
hammer and bang them over the head. We want to fi nd a solution that works 
for them and works for us.”

A RARE CUSTOMER
One of the more unique wastewater customers to come along 

in Greenville, N.C., is no longer in operation, but former industrial 
services coordinator Freddie Martin remembers it well. The 
company recycled rare earth metals – 17 elements like yttrium, 
praseodymium, and ytterbium. 

“They had things in their effl uent that nobody else would have 
anywhere,” says Martin. “It was kind of hard to decide whether or 
not it was treatable.” 

Thought to be very rare at one time, rare earth metals are 
actually common and are now among the hottest commodities in 
the world. They are used in electronics, catalytic converters, 
hybrid car batteries, mercury vapor lamps, high-strength metal, 
lasers, TV picture tubes, camera lenses, and many other prod-
ucts. Some have highly specifi c uses with no known substitute.

The Greenville company recycled the elements from those 
products to help fi ll the need; rare earth elements are diffi cult to 
mine because they are not usually found in concentrated 
amounts in nature. 

Rare earth recycling is a growing industry as China, the source 
of 95 percent of the metals, has cut back on exports to meet its 
own needs. The market is trying to fi ll the gap, and that includes 
opening mines in the U.S. 

As it ended up, the rare earth metals never caused treatment 
problems at Greenville because the whole idea was to recycle 
them and not let them go down the drain. But the work did result 
in a highly acidic discharge. 

Environmental compliance coordinator Jason Manning says 
the situation was well documented, and that has paid off as 
another similar industry has moved to town. “Because we went 
through it, there were some measures, standards and procedures 
put in place in our pretreatment program that we are using now,” 
said Manning. That has helped Greenville welcome a new 
business while also effectively treating its waste.

ABOVE: Laboratory technician II Kevin Hardee tests samples (Hach DR 5000 
spectrophotometer). BELOW: Wastewater treatment plant operator III Warren 
Harris checks a control panel (Tetra Tech).

“What I’m trying to get them to understand is that we’re here for 

permits and enforcement, but we’re also here to help the industry 

work, live, and do everything they need to do in this community to 

provide jobs, protect the environment and promote our economy.”
JASON MANNING

The Greenville Utilities team includes, from left,  
operator III Quentin Corey, environmental compliance  
coordinator Jason Manning, natural gas supply  
officer Freddie Martin, laboratory technician II Crystal 
Respess, laboratory technician II Kevin Hardee, and  
industrial pretreatment specialist Jeff Camp.
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In one recent case, a company 
accidentally discharged caustics in 
violation of its permit and didn’t 
notify the treatment plant right away. 
Operators detected the problem on 
the SCADA system when a pumping 
station sensor showed high pH. 

“We tried to handle it with grace 
and good customer service,” says 
Manning. “We’re working with them 
on implementing corrective actions 
and improving their processes, 
especially around communications. 
What I’m trying to get them to 
understand is that we’re here for 
permits and enforcement, but we’re 
also here to help the industry work, 
live, and do everything they need to 
do to provide jobs, protect the envi-
ronment and promote our economy.”

RECESSION TROUBLES
Camp says the balance between 

regulations and customer service 
became more diffi cult when the 
recession hit. “Several businesses 
left, and a lot of them had to down-
size,” he says. “That makes the pre-
treatment job challenging, because 
you have to protect your plant and 
your receiving waters and follow 
state and federal regulations, while 
also trying to be as customer-
friendly as you can.”

One thing Camp has done is to 
try to help out with sampling. “I’ve 
gone out to do the sampling, and 
we run the analyses for companies,” 

he says. “We’re just trying to help with the cost as a customer service.”
He has also seen a change in the regulatory environment. The state pre-

treatment program just lost a full-time position, and the same has happened 
at the federal level, so the staffs are overworked and trying to be more effi cient.

NEW ECONOMICS
Municipalities have the same challenges. That is one reason Martin’s 

duties were split between two existing positions when he left the pretreat-
ment program. Greenville’s wastewater department cares for 479 miles of 

pipe, 38 pump stations and 

28,000 connections. “Pretreatment 
seems to be a catchall, and we wind 
up being involved in a lot of differ-
ent things,” says Martin.

One such project is for the 
drinking water treatment plant. The 
Tar River runs through Greenville 
and empties into the Pamlico River 
and Pamlico Sound, a saltwater 

estuary. “At times, especially during drought conditions, the saltwater can 
come back up the river,” says Martin. “We help identify how far the salt comes 
upstream.” It hasn’t been a problem, but monitoring continues as far as 10 
miles downstream. 

The pretreatment staff also assisted in lead sampling for the water utility. 
Samples were taken across the community to help identify homes that still 
have lead solder in their plumbing connections.

Martin was also involved in several groundwater remediation projects. 
One is remediating the spill of about 10,000 gallons of gasoline from an 
underground line at a gas station that was cut during installation of an under-
ground utility line. Martin was the project manager for that work, which 
pumped the remediated groundwater into the wastewater system. Monitor-
ing and reporting continues to this day.

Camp is also involved in the wastewater utility’s FOG program. “I used to go 
out and sample food service establishments,” he says. “That has been turned 
over to the Engineering Department, but pretreatment staff still gets involved 

Freddie Martin, now natural 
gas supply offi cer, led the 
Greenville Utilities pretreatment
effort for 17 years (Sigma 
portable sampler from Hach 
Flow Meter Products & Services, 
TrojanUV disinfection unit).

“If there is an issue with regulations, we’ll try to work with companies 

instead of against them. We’re not looking to carry a big hammer and bang 

them over the head. We want to fi nd a solution that works for them and 

works for us.”
FREDDIE MARTIN

Greenville Utilities uses 
a “Cease the Grease” 
program to teach 
residents about the 

effects of FOG.

if we have a problem in the collection system and enforcement is needed.”
Manning also heads up the wastewater department’s environmental lab-

oratory, which does some reporting, monitoring, and analysis for the drink-
ing water plant. “They bring in dozens if not hundreds of samples every 
month,” says Manning. “It works well because it gives them verifiable data 
with a quick turnaround.” 

The key for the current success of the pretreatment program, adds Man-

ning, was that Martin laid a solid 
foundation. “In this economy, we are 
always looking to find cost savings,” 
he says. “Because the program was 
running so smoothly, we were able 
to keep things operating at a very 
high level with current staffing.”   

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

Cummins Power Generation
763/574-5000
www.cummins.com

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

Hach Flow Meter
Products & Services
800/368-2723
www.hachflow.com

Schneider Electric 
888/778-2733
www.schneider-electric.us

Tetra Tech, Inc.
800/473-5999
www.tetratech.com
(See ad page 45) 

TrojanUV
888/220-6118
www.trojanuv.com

more info:

Operator III Warren Harris at the belt filter press (Andritz) in the dewatering facility.
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The lab staff worked overtime during the period when both plants were 
sharing the treatment load with separate discharges. The Minnesota Pollu-
tion Control Agency required effl uent fi gures from both discharge points. 
“That really burdened our lab staff, as it doubled their workload,” says 
Thompson. “Jim Werder, our lab technician, and assistant Les Lange went 
above and beyond to keep up with the regulatory requirements and 
paperwork.” 

Another challenge was seeding the new facility. For that purpose, the 
team used a trash pump to deliver solids from the old plant’s gravity thick-
ener into a nearby sanitary sewer manhole, and from there it traveled to the 
new site. 

“By using our conveyance system, we eliminated the need to have seed 
solids trucked to the new plant,” says Thompson. “Our staff had to start and 
stop the trash pump daily during this process. We also had to make sure the 
solids were replenished every day in the thickener. It was a well-thought-out 
plan by the engineering fi rm and the city.”

EXTENSIVE TRAINING
The startup plan included classroom training for 

plant staff, provided by Donohue and the equipment 
vendors. Operators had to learn about the activated 
sludge process, as they had no experience with it. 
Donohue wrote 30 standard operating procedures for 
the equipment and conducted training on all of them.

“Our operators spent numerous training hours 
learning about the new equipment, for which there 
were about 60 operation and maintenance manuals,” 
says Thompson. “That translated into about 60 days 
of training over three months. It was very intense to 
take in all this information, and it consumed a lot of 
staff time.” 

The engineering fi rm also conducted hands-on 
training and, once the plant was started up, the con-
sultants were available to answer questions, even vis-
iting the plant when requested. “Staff attendance at 
the training sessions was based on workload and 
whether the session pertained to their job duties,” 
says Thompson. 

STARTUP DEMANDS
Once all the fl ow from the old plant had been 

redirected to the new plant, things became a bit eas-
ier for the operators and laboratory technicians. 
They no longer had to operate two plants at once or 
test effl uent at two discharge sites. 

Still, there were other demands. “The biggest 
challenge was going from a trickling filter/RBC 
digester system with chlorine disinfection to an oxi-
dation ditch/selector basin with UV disinfection,” 
recalls Thole. “Only one person here had operated 
that type of system, and that was 20 years ago. It 
took some book studying and trial and error to 
understand the new process and to operate and 
maintain it.”

The team also had to deal with the new SCADA 
system. “I remember when our operators fi rst went 
on call after the new system was started up,” says 
Thompson. “They could just as well have spent the 
night at the plant for all the instrumentation/control 
and automation bugs that had to be worked out. It 
took a good four to six weeks before the operators 
felt comfortable being on call.” 

The majority of issues were related to alarm 
time-out settings, and which alarms should be classi-

fi ed as critical or non-critical. “Another problem was with the smart devices 
on our motor control centers, which were tripping out equipment while try-
ing to start,” says Thompson. “That was an occasional problem that took 
time to identify.”

Willmar Wastewater Treatment Plant
PERMIT AND PERFORMANCE (monthly averages) 
  PERMIT EFFLUENT

CBOD 15 mg/L  2.69 mg/L
TSS 30 mg/L  6.69 mg/L
Ammonia nitrogen 5 mg/L  <0.22 mg/L
Phosphorus 1 mg/L 0.710 mg/L
Fecal coliform 200 cfu/100 mL 87.2 cfu/100 mL
pH  6.0-9.0 Compliant

GOOD PLANNING
Long before construction began, 

Thompson wanted her staff involved. 
In 2005, she formed a team from 
the operations staff: operator Terry 
Thole, working foreman/lab techni-
cal manager Jim Gauer, and mainte-
nance mechanic Paul Marcus.

“During the planning phase, the 
four of us held five workshops with 
a team from the city and consulting 
engineer, Donohue & Associates,” says 
Thompson. “During the design phase, 
we held 11 workshops and 50 meet-
ings.” In the construction phase, Thomp-
son attended at least three meetings 
a week for about a year and a half. 

Marcus brought the mainte-
nance perspective to the table, and 
Thole represented the operators’ 
point of view. Gauer offered his 
computer and electrical experience. 
For example, he worked with the 
engineers on the SCADA system 
design to ensure compatibility with 
the SCADA that controlled 25 lift 
stations in Willmar and Eagle Lake. 

Biosolids coordinator Jason Lin-
dahl and lab technician/quality man-
ager Jim Werder attended meetings 
pertaining to their specialties. “Those 
meetings took a lot of our time and 
were just the beginning of what 
would be a tremendous effort from 
all my staff,” says Thompson. “This 
is what makes our team special. We 
knew we were going to put in extra 
time during this project, but we 
were all committed and innovative, 
and we worked well together.”

Donohue & Associates commu-
nicated the plant’s progress to the 
operations team and the city. “Com-
munication was one of the key com-
ponents of the program’s success, 
making sure all stakeholders were 
on the same page,” says Thompson. 
“I relied on Terry, Paul and Jim to 
share information with our staff.”

TRANSITION CHALLENGES
Operators and lab technicians 

faced some challenges during con-
struction and startup. They included 
developing a transition plan for the 
new laboratory. “The new lab had  
to be proven before we started to 
direct the flow from the old to the 
new plant,” says Thompson. “We 
hired Graham Connections to 
rewrite the standard operating pro-
cedures and quality manual before 
we set up the new lab in the admin-
istration building.” 

“I remember when our  

operators first went on call 

after the new SCADA system 

was started up. They could  

just as well have spent the 

night at the plant for all the 

instrumentation/control and 

automation bugs that  

had to be worked out.”
COLLEEN THOMPSON

Superintendent Colleen Thompson with 
the industrial final clarifier (Walker).
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Wastewater operator training often consists of stand-alone 
courses designed solely to impart the basic knowledge 
and skills needed to pass a state licensing exam. Now, 

Florida Gateway College is raising the bar.
This state college, based in Lake City, now offers a two-year Asso-

ciate of Science degree in environmental science technology that 
includes preparation for state wastewater treatment and water treat-
ment licensing. Its proponents say the associate degree provides an 
opportunity for aspiring and veteran operators to earn greater rec-
ognition and attain personal and professional pride. 

While created for Florida residents, the program is offered online 
and so is accessible to anyone in the country, and even worldwide. 
John Rowe, Ph.D., professor of water resources, and Tim Atkinson, 
director of water resources training programs, talked about the 
offering in an interview with Treatment Plant Operator.

: What was the rationale for creating this degree program?
Rowe: About 10 years ago, we started teaching a 15-week waste-

water treatment class that is required by the State of Florida for an 
operator to become certified. We offered classroom instruction, gen-
erally meeting in the evenings, four days a week. 

Over time, we saturated the market here. When I visit wastewater 
plants in our area, most operators are people we trained. About  
four years ago, with encouragement from the state Department of 
Environmental Protection (DEP), we began teaching the course 
online, so that now we can offer it not only for our area but for the 
entire state. In fact, we’ve had operators come in from all over the 
United States. 

Now we have a two-year Associate of Science degree in environ-
mental science technology that has embedded within it the pre-
licensing course for wastewater treatment and water operations. It 
includes the training that’s required to sit for the licensure exam, 
along with the hands-on experience needed to get the license.

: How does a Florida-based licensure course help prospec-
tive operators from other states? 

Atkinson: The pre-licensure courses are specifically approved 
by the Florida DEP. Since Florida uses the Association of Boards of 
Certification (ABC) Need-to-Know Criteria, our course would be 
helpful to any student in any state that uses those criteria in its 
exams. That includes 46 states, all Canadian provinces, and several 
foreign countries.

From other states, we’re finding experienced operators who 
want to come to Florida but have to take the pre-licensure course 
and the examination, because Florida doesn’t offer reciprocity. So we 
have students all across the country who were referred to us because 
they can take the entire pre-licensure course online and qualify to sit 
for the Florida exam. 

Speed is highly valued by folks who are trying to get to Florida 
for job opportunities, particularly in South Florida. We also have stu-
dents from other states who are preparing to sit for their own state 
exams and who choose to take our course as part of their exam 
preparation.

: Why would there be demand among wastewater opera-
tors for an associate degree program, rather than simply operator 
training?

Atkinson: It was our theory from the time we introduced the 
noncredit pre-licensure courses that there would be a percentage of 
operators who would value an Associate of Science degree for their own 
personal and professional satisfaction. We found that to be the case. 

We established our credibility as a provider of water and waste-
water training. And when we announced that the associate degree 
was available, we began to get responses from operators. Often the 
response was that finally someone had come up with a college 
degree recognizing that what operators do is rigorous, involving 

An Extra Measure
A FLORIDA COLLEGE OFFERS AN ONLINE ASSOCIATE DEGREE PROGRAM
THAT INCLUDES PREPARATION FOR WATER AND WASTEWATER OPERATOR LICENSING

By Ted J. Rulseh
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Tim Atkinson, director of water resources training programs, left, 
with student intern Kaleb Giebeig, and John Rowe, Ph.D., professor of 
water resources.

heavy science, heavy math and heavy technology. A number of peo-
ple entering the associate degree program are seasoned operators.

Rowe: Several folks entered the associate degree program after 
they had their licenses with the aim of enhancing their advancement 
opportunities where they work. We are also promoting it as a means 
of succession planning for utilities and operating companies.

: What exactly does the associate degree include?
Rowe: It’s a general view of environmental technology that 

includes soils and air but is directed primarily toward water. There 
are core general education requirements that go with a two-year 
degree program. The courses required for our particular degree are 
Introduction to Environmental Science, Chemistry and Biology of 
Natural Water, Introduction to Water Treatment Systems, Treatment 
of Water and Wastewater, Water Analysis and Monitoring, and Envi-
ronmental Sampling and Analysis I and II. 

We also offer some electives, including the pre-licensing courses 
for water and wastewater. A person doesn’t have to enter this pro-
gram and come out as a water or wastewater operator, but that is 
really our focus.

: Do you see interest in the associate degree among high 
school students?

Atkinson: That is part of the strategy we are now enacting. The 
early strategy with the licensure course was directed primarily at 
adults in the field who didn’t have a license or who, because of the 
recession, needed to retool and reinvent themselves and get into a 
sustainable career. It was for adults whose personal circumstances 
didn’t lend themselves to keeping a college student’s schedule. 

We then activated the associate degree program. When we first 

started at this, we had no young people interested. If I were to speak 
to a person under age 25 about a career in wastewater operations, 
there was no connection whatsoever. 

Now we have agreements with high schools in our area — and for 
that matter outside our area because the program is online — that 
will be attractive to high school students. We helped the state Depart-
ment of Education create three high-school-level courses that are 

approved so that any high school in the state can use them. These 
courses will prepare a person to sit for the state exam. 

We have worked out an agreement between our college and the 
high schools so that if a student successfully completes those three 
courses, passes the state exam, and enrolls in our associate degree 
program, we will give them 12 college credit hours. So we’re helping 
to create a pipeline of high school students into the associate degree 
program by way of water and wastewater operator training.

Rowe: This was something the industry was asking for. People in 
the industry were concerned that young people weren’t coming into 
the field. 

“It was our theory from the time we introduced the 

noncredit pre-licensure courses that there would be a 

percentage of operators who would value an Associate 

of Science degree for their own personal and  

professional satisfaction. We found that to be the case.”
TIM ATKINSON
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Early one morning, the Lab Detective received a call from a local 
operator, who described an extended aeration activated sludge 
package-type wastewater treatment plant serving a small com-

munity, with a permitted capacity of about 50,000 gpd. 
The operator said the plant had been running well, producing 

quality effluent with discharge values well below the state permitted 
levels. When the operator came in to service the facility after a recent 
weekend, the effluent looked cloudy, with a hazy brown coloration. 

He described the aeration tank’s appearance: The mixed liquor 
suspended solids (MLSS) looked thin, as if most of the solids had dis-
appeared. The return activated sludge (RAS) flow from the clarifier 
was also thin and watery. He noted that sludge clumps were seen in 
the aeration tanks that looked gray, like shaggy mop heads rising and 
sinking again (Figure 1).

SOLIDS WASHOUT?
The Lab Detective arrived at the plant and found the operator’s 

description accurate. One theory discussed with the operator was 
the possibility of a hydraulic washout of the mixed liquor solids, but 
further investigation of the chlorine contact tank and the effluent 
discharge into a percolation pond found no evidence of such an event. 

There were several sludge clumps in the corner of an aeration 
tank near the surface. The detective picked up a long-handled pool-
cleaning brush and broke up the clump releasing a massive number 
of small red worms. Acting on a hunch, he assembled his core sam-
pler, a clear plastic device for measuring the sludge blanket. 

Using the sampler in 
various locations around the 
actively mixing aeration tanks, 
he located the missing mixed 
liquor solids. As the Lab 
Detective poked the sludge 
core sampler all around the 
bottoms of the tanks, large 
amounts of bubbles were released, and clumps of dark brown to gray 
sludge rose to the surface. 

As the clumps surfaced, the detective stirred the clumps with the 
pool brush, again releasing large numbers of red worms that began 
wiggling throughout the tank. He identified the worms as midge 
(Chironomid) fly larvae. These larvae, commonly called blood-
worms, range from a few fractions of an inch to as long as one inch, 
depending on where they are in their life cycle (Figure 2). 

SHORT LIFE CYCLE
Like most flying insects, Chironomids go through metamorpho-

sis from egg to adult. Male midges gather in a mating swarm that can 
be readily seen near standing water, ponds, creeks and streams, and 
there may be 100 or more males flying around in the group. When a 
female enters the swarm, a male and the female will mate. 

As they descend together to the water surface, the female depos-
its her clutch of fertilized eggs onto the still water surface (most likely 
a secondary clarifier in this case). The egg mass sinks into the settled 
sludge or clings to the algae that grow on the tank walls. As the eggs 
incubate, they become tiny larvae. 

The larval midge has a sticky outer layer covering its body, and 
the very fine suspended solids surrounding the young midge begin 
to accumulate on its exterior, forming a kind of tube. The young 
midge also feeds on decaying organic matter, so it grows and grows 
as it collects the silt-like organic material that enters the tube. 

As the midge larvae mature (anywhere from two to seven weeks), 
they transform into pupae. After several days, the pupae emerge 
from the tube and swim to the surface, where they become adults 
after a few hours. The adult midge flies up into the air, enters a mat-
ing swarm, and the whole cycle begins again. 

Adult midges live only a few days. Each adult female can lay an 
enormous number of eggs, from 100 to 3,000, depending on the spe-
cies of Chironomid. The adult midge looks very similar to a mos-
quito (some folks call them blind mosquitoes), but they do not bite, 
and male midge flies have distinct feather-like antennae (Figure 3). 

TIME TO PUMP
The operator of this small wastewater treatment plant had expe-

LAB DETECTIVE

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.

Where Have All the Solids Gone?
TINY, SHORT-LIVED FLYING INSECTS CREATED A SERIOUS PROCESS PROBLEM 
AT A SMALL PACKAGE-TYPE ACTIVATED SLUDGE TREATMENT PLANT

By Ron Trygar, CET

FIGURE 1: Sludge clumps in the aeration tanks looked gray, like shaggy 
mop heads rising and sinking.
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rienced a midge fly invasion. As the midge eggs were laid in the clarifier, 
the return activated sludge (RAS) airlift pump sent the egg-filled sludge 
into the aeration tank. Since the solids were so thick with sticky egg masses, 
the end result was like adding a coagulant (polymer) to the basins. 

Piles of settled solids were gathered in the aeration tanks and 
clarifiers. A condition known as coning had been occurring in the 
clarifier, where thick solids would not move toward the airlift return 
sludge pump suction. That allowed a thin sludge to flow over and 
around the thick sludge to the pump suction. 

To remedy the situation, the operator called in a sludge hauler to 
pump out the thick, midge-infested solids from the aeration tank 
bottoms and clarifiers. He re-seeded the treatment plant with fresh, 
healthy return activated sludge from another nearby treatment plant. 
The facility recovered quickly and began producing a good-quality 
effluent within a few days. 

NUISANCE ON THE WING
Midge flies can be a significant nuisance. Operators can breathe 

them in or get them in their eyes or mouths while walking around 
treatment plant grounds. Swarms can affect residents of surrounding 
neighborhoods. Midges provide food to spiders and other insects, so 
equipment, handrails, pumps, motors and light fixtures can quickly 
become filthy. So how can midge flies be controlled? There are sev-
eral methods:

•	 Minimize	plant	 lighting	at	night.	Operate	outdoor	 lighting	at	
treatment units, filters and tanks only when needed. This may 
save a few dollars on the electric bill, too.

•	 Keep	 treatment	 units	 clean.	 Control	 algae	 buildup	 and	 keep	
areas of standing water clean. 

•	 Use	a	product	that	contains	Bti	(Bacillus thuringiensis israel-
ensis), a group of bacteria that produce toxins that only affect 
the	larva	of	flies.	Bti	is	an	active	ingredient	in	a	product	called	
Mosquito	Dunks,	produced	by	Summit	Chemical.	This	product	
can be found at most home-improvement stores or by contact-
ing a local aquatic insect control agency near you. It has been 
used to control all kinds of mosquitoes and midges. 

•	 Use	a	product	containing	methoprene,	a	chemical	that	mimics	
a juvenile growth hormone that inhibits midge larvae from 
becoming adult midges, breaking the life cycle. Methoprene is 
found in a product called Strike by Zoëcon. It has been used 
successfully in the wastewater treatment industry to control 
trickling filter flies and midges. 

•	 Use	a	product	that	forms	a	monomolecular	film	(MMF).	A	thin	
film spray-applied to standing water, reducing the surface ten-
sion. Mosquito and midge larvae, pupae and adults cannot 

cling to the liquid surface (Figure 4) and essentially drown. 
Cognis	Corporation	produces	a	product	called	Agnique	MMF	
that has been used for this purpose. 

•	 Introduce	a	natural	predator,	the	Gambusia,	better	known	as	
the mosquitofish (Figure 5). They can be found in most shal-
low freshwater habitats, where they are safe from larger preda-
tors.	Gambusia	feed	on	mosquito	and	midge	fly	larvae,	pupae	
and adults. They are resilient to harsh environments (such as low 
dissolved oxygen and temperature variations) and are consid-
ered by some to be the most wide-
spread freshwater fish. 

Mosquitofish can be harmful to native 
fish in streams and ponds, but for use in a 
wastewater secondary clarifier, that proba-
bly won’t be an issue. The Lab Detective has 
used this method at a small package-type 
treatment plant with some success. He released 
20 mosquitofish into a midge- and mosquito-
infested clarifier. Several days later, most all the 

larvae were gone, and the fish looked as if they had gained 10 pounds.
Whatever the method of Chironomid control you choose, it’s 

always a good idea to check with your local and state regulatory 
authorities to be sure it is approved and will not harm the environ-
ment,	the	treatment	plant	or	the	public	in	any	way.	Check	with	other	
users of the chosen products to get their input on dosage and effi-
cacy. As always, use chemicals with care and practice safe handling.

ABOUT THE AUTHOR
Ron Trygar is senior training specialist in water and wastewater 

at the University of Florida TREEO Center and a certified environmen-
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Midge flies can be a significant nuisance. Operators  

can breathe them in or get them in their eyes or mouths 

while walking around treatment plant grounds.

FIGURE 2. Midge (Chironomid) fly 
larvae range from a few fractions 
of an inch to one inch, depending  
on where they are in their life cycle.

FIGURE 3. The adult midge looks very similar to a mosquito
(some folks call them blind mosquitoes), but they do 
not bite, and male midge flies have distinct feather-like 
antennae.

FIGURE 4. When a product is used that forms a monomolecular
film (MMF), mosquito and midge larvae, pupae and adults  
cannot cling to the liquid surface and essentially drown.
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FIGURE 5: Gambusia, better known  
as the mosquitofish, is a natural 
predator of midges.
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