
Water is vital to life. It’s critical to the proper 
functioning of the human body, which is itself 

around 75% water. It’s also essential to agriculture, 
manufacturing, recreation, transportation – almost every 
system depends on a steady water supply.
 Communities take their mandate to provide a reliable  
supply of safe drinking water to their residents seriously. 
The people who work at ensuring that potable water supply 
know it’s no easy task to acquire, treat, store, and distribute  
that water. It takes watchful daily monitoring, thoughtful 
planning for the future, and careful engineering.

 The Rocky Mountain region has experienced several 
years of drought in the last decade. This year the snow pack 
in the mountains is higher than normal, which should mean 
a good supply for cities like Fort Collins, Colorado. That 
doesn’t mean Sue Paquette can relax, however. As special 
projects manager for the City Utilities, her duties include 
making sure the City can meet new demands for its water. 
“I feel I could do without electricity, but I can’t do without 
water,” she said. “Whenever I’m asked to do something 
from a development review standpoint, I take it seriously 
because this is for the City of Fort Collins, and I drink that 
water.”
 Water modeling software helps take the guesswork 
out of the water system. Paquette said the water model 
simulates the water transmission and distribution system. 
Ayres Associates water resources engineer Chris Pletcher 
said the water model is like a board game that can allow 

system operators to identify needs and try different  
scenarios for meeting those needs. “We can see what 
happens without messing with the real world and a huge 
system with huge costs involved,” he said.
 For example, Paquette can simulate the effects on the  
system of adding a three-story building at a specific  
location: Will there be enough water pressure and supply 
for adequate fire protection? How will it affect the  
distribution system? She can also use the model to  
determine the effect of size changes for water mains in 
an area due for reconstruction before the pipes are in the 
ground. The model also allows operators to complete water 
quality analysis.

 In the Midwest, melting snow fills lakes and rivers and 
infiltrates into the soil. But despite the bountiful surface 
water in states like Wisconsin, most communities  
depend on groundwater – and getting to that groundwater 
can be a challenge.
  Much of Wisconsin’s groundwater 
comes from glacial till (sand or 
gravel aquifer) or  
sandstone. The 
geology  
 

Round
andround  it  goes ...

Various methods help communities  locate, store, move, 
purify, and reuse water – our most precious resource.

by Wendy Kinderman



around the Village of Spencer in central Wisconsin doesn’t have much 
glacial till over the bedrock areas, and the local bedrock is crystalline 
granite with less water-holding capacity. In 2001 the Village started 
searching for a new well because its shallow wells didn’t comply with 
current Wisconsin Department of Natural Resources (WDNR) codes. 
Any new well in the Village would require placing the casing 60 feet 
underground (and into that granite bedrock) to reduce surface water 
influence on the well water. Local groundwater tends to be high in 
iron and manganese, which meant the most economical site would be 
relatively close to the water treatment plant, and any well site needed 
to meet setback requirements from buried fuel tanks, cemeteries, and 
other potential contaminants.
 The Village examined geologic maps, studied data from test sites, 
worked with Ayres Associates to pinpoint a potential well site – and 
brought in a little extra help from Ray “Stub” Griepentrog, a local 
resident with a knack for “water witching” (a folk method for locating 
water using a willow branch). Griepentrog, who is nearing his 97th 
birthday, has been “water witching” for more than 30 years. “And lo 
and behold, it ended up fantastic!” said Dean Smith, the Village water 
system operator. Since 2005 Spencer has been using a new 290-foot 
well with a capacity of more than 200 gallons per minute – more than 
twice the capacity the Village had hoped for.
 “It’s a high producer and the water quality is very good,” Smith 
said. “It has lower iron content than what we have in the other wells 
and lower manganese, which makes it a lot easier to treat. We are 
most definitely more secure in our water supply.” The new well also 
has a self-contained generator to maintain service in case of a power 
failure.
 Ayres Associates design engineer Casey Werner worked with 
the Village on the well site investigation, wellhead protection plan, 
well design, and construction. “The production was better than we 
had hoped,” he said. “We encountered a lot of fracture zones in the 
bedrock, and we also hydrofracked the well – we pumped pressurized 
water into the well to open fractures and increase production.”
 Spencer was named water system of the year in 2008 by the 
Wisconsin Rural Water Association, a testament to the system 
function, water quality, and staff capabilities. But the Village can’t 
rest on its laurels: An older well is now having problems, and the 
Village is looking for another well site. “I hope we find another well 
just like the new one,” Smith said.

 The City of Clintonville in northeastern Wisconsin has similar 
groundwater supply challenges. Since the early 1900s the  
community has drilled more than 70 wells looking for water and 

The City of Clintonville, Wisconsin, made major improvements to its 
municipal water system (top photo), including a new water treatment 
facility at left and a 500,000-gallon ground storage reservoir at right. The 
City’s water goes through an arsenic removal system (center photo) and is 
chemically treated (bottom photo) before going out to water customers.



found only six that produced water. The City also has to 
deal with treating the naturally occurring arsenic in that 
water supply. Arsenic is tasteless, odorless, and  
colorless, but is considered a carcinogen.
 In 2007, the Environmental Protection Agency  
lowered the allowable level of arsenic in potable water 
from 50 parts per billion (ppb) to only 10 ppb. Clintonville 
was at 14 ppb, and suddenly the water residents had been 
drinking for years was out of compliance with regulations. 
The well with the arsenic problems was its largest with 
double to triple the capacity of the City’s other wells.
 “The water quality didn’t change – the regulation did,” 
said Lisa Kuss, city administrator. “The most challenging 
part was simply understanding what the regulation changes 
meant and coming up with a system that complied with the 
changes. Ayres Associates was helpful in communicating 
changes to the community and keeping the council and  
utility board educated and informed.”
 Clintonville undertook major improvements that  
included an arsenic removal system; a 500,000-gallon  
prestressed concrete ground storage reservoir; a 
2,500-square-foot booster station; four well pump  
modifications; six chemical feed system modifications; two 
well station reconstructions; four well station  
modifications; 3,000 linear feet of transmission mains,  
including a directionally drilled river crossing; and a new 
supervisory control and data acquisition (SCADA)  

system. Ayres Associates helped the City acquire a  
Community Development Block Grant for Public  
Facilities to assist with project funding.
 “They revamped the entire system,” said Ayres  
Associates design engineer Erik Lietz. “It improved the 
system storage and reliability in addition to improving 
water quality.”

 The northern Wisconsin community of Cumberland is 
putting finishing touches on a new 600,000-gallon water 
tower that will double the City’s water storage capacity. 
“Cumberland has been fortunate enough to grow a little, 
and we needed to have an additional supply of water,” 
said Chuck Christensen, general manager for Cumberland  
Municipal Utilities. “We are blessed with 
having several large industries 
for a small town, so we 
needed additional 
water  
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supply, not only for drinking water but also for fire protection.”
 New towers don’t come cheap, though: The price tag was  
$2.4 million. But in 2009, the City had an opportunity to receive 
American Recovery and Reinvestment Act stimulus funding available 
through the WDNR Safe Drinking Water Loan program. The City 
could qualify for a $1.2 million grant and a matching loan – but it had 
to have a shovel-ready project.
 “We had been looking at replacing the tower over the last few 
years,” Christensen said. “We interviewed several firms and felt Ayres 
Associates had the most resources and would be able to turn this 
around in quick order. They met our goals and have been partners 
with us through this project.”
 To meet the grant deadline, Ayres Associates completed final 
project plans and specifications in just three weeks. The company also 
has provided grant administration services.
 The new tower is a composite style with a concrete base and a 
steel storage reservoir. The composite tower provides long-term cost 
savings because the concrete base has virtually no maintenance costs; 
it also provides storage and equipment space, said Angi Goodwin, 
the lead Ayres Associates engineer on the project. The project also 
involved extending 1,700 feet of water main, upgrading the City wells 
to provide water to the new tower, installing backup generators, and 
designing a SCADA system to improve system monitoring.
 “For a small community, a $2.4 million project is huge. At every 
corner Ayres Associates has been there to assist us and keep us on 
track,” Christensen said. “I don’t think we could have done this  
without making the right choice in a firm that would help us.”

 Drinking water for the City of Sarasota on Florida’s Gulf Coast 
comes from 50 deep-water wells tapping the Upper Floridian  
aquifer. There’s plenty of water; the challenge is making sure the  
water system infrastructure can handle the demand. That’s why the 
City has just completed water main upgrades in four locations. “The 
existing lines were old, leaking, losing pressure, and requiring  
continuous maintenance,” said Ayres Associates project engineer Dori 
Sabeh. 
 The old asbestos cement or cast iron lines were replaced with 
plastic PVC lines. “Manufacturers talk about a 50-year life for the 
PVC lines,” said Dale Haas, capital project manager for the City. “We 
expect them to last longer than that. There’s nothing to corrode in that 
pipe, and as long as we don’t have physical damage from the outside, 
we expect them to last a very long time.”

The new water tower (top photo) in Cumberland, Wisconsin, awaiting its 
finishing coat of paint, will provide additional water supply and pressure for 
businesses and residents. In Sarasota, Florida, jack and bore casing at South 
Orange Avenue (center photo) allowed the new water main to be installed 
under a busy state highway with minimal traffic disruption. Fusion equipment 
(bottom photo) was used to prepare the 2,100-foot fusible PVC water main 
pipe for installation under Sarasota’s Big Pass waterway.



 The biggest segment in the project involved installing 
2,100 feet of new 16-inch water main under the Big Pass 
waterway between Siesta Key and Lido Key islands. The 
water main was installed using horizontal directional  
drilling (HDD), greatly reducing the project’s environmental 
impact. “Big Pass is a very highly traveled waterway in the 
community, sands are shifting all the time, and currents are 
very strong through the pass,” Haas said. “Trying to  
excavate a trench would be a real challenge.”
 Projects at the other three locations also had unique 
needs. The Bay Road water main involved installing a 
major transmission line down a county road to loop the 
existing City water network between Osprey Avenue and 
Tangier Terrace. The South Orange Avenue water main 
used HDD to cross the Hudson Bayou, plus jack and bore 
casing installation under a busy state highway to minimize 
traffic disruption. The Orange Avenue project replaced a 
10-inch cast iron line that was so corroded its water flow 
was only equivalent to the capacity of a 4-inch pipe. The 
Osprey Avenue project replaced a 12-inch asbestos cement 
water main that had gasket failure problems.
 Haas said the biggest challenge was getting all the 
necessary state and local permits. “It took a lot of effort to 
get everyone to understand what we were doing, why, and 
how,” he said. “Ayres Associates was able to help us get all 
the appropriate permitting.”

 Communities and their engineers work together to 
make sure the water coming out of the tap is clean and safe. 
They also work together to manage and treat that water 
after it’s been used.
 The City of Palatka in northeast Florida is on the 
St. Johns River, a major environmental and recreational 
resource. In recent years, combined effects of stormwater 
runoff and wastewater treatment plant discharges have 
raised nitrogen and phosphorus levels in the river,  
decreasing its water quality. Today, Palatka is on the verge 
of having zero wastewater discharge into the river.
 The project started in 2005 with providing reclaimed 
water to irrigate the municipal golf course. Wastewater 
treated by the municipal wastewater treatment plant 
undergoes high-level disinfection by being run through 
filters. It then is pumped to a 13-million-gallon holding 
pond built specifically for this purpose at the golf course. 
 Phase 2 was intended to provide reclaimed 
water to four ball fields within  
one-third mile of the 
holding pond. But 
during project  
 

The silver filter (at left) at the Palatka, Florida, wastewater treatment plant provides high-level disinfection of reclaimed wastewater, 
which is then pumped through purple reuse lines to a holding pond.



bidding, the St. Johns River Water Management District (SJRWMD) 
increased funding. This allowed the City to expand the planned 
pumping station and add 5 miles of distribution lines to provide 
irrigation water to several City ball fields and the City cemetery, 
Palatka High School recreational fields, and St. Johns State 
Community College grounds. Ayres Associates redesigned the 
pumping station and distribution lines in three weeks.
 “This is one of the bigger water conservation trends that has really 
taken off over the last 10 years,” said City Manager Woody Boynton. 
“We entered the program with the goal of meeting our mandated  
reduction of wastewater to the river. Through the cooperative efforts 
of the SJRWMD, the Florida Department of Environmental Protection, 
and City leadership, we have increased our goal to being the first city 
to ultimately remove all of its wastewater from the St. Johns River.”
 Palatka is also completing improvements at its wastewater  
treatment plant. “When that’s done, it will essentially be a zero  
discharge facility,” said Ayres Associates design engineer Daryl Myers. 
“Palatka will have the capability of using its reuse system to get rid of 
all the wastewater they get – dumping zero into the St. Johns River.”

 In the natural water cycle, water moves from oceans and lakes  
to the air to the ground, over and over again. Communities have  
their own water cycle – finding and storing water, making sure it’s  
safe to drink, distributing it to residents, and then making sure the 
water is clean before it returns to the environment. Round and round 
the water goes, and public works employees and engineers throughout 
the nation are doing their part to keep it safe and available for future 
generations. 

HDPE piping (top photo), used for a horizontal directional drill under State 
Road 19, is part of the network of pipes that takes highly disinfected  
reclaimed wastewater from the holding pond at the Palatka Golf Club (center 
photo) to be used as irrigation water throughout the City, including at the 
Palatka Municipal Airport (bottom photo).


