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top projects

Brought to you by Water & Wastes Digestnfrastructure needs and the limited 
funds to address them continue 
to pose significant challenges to 
cities and municipalities; however, 
progress continues to be made.

From May to July 2015, W&WD 
encouraged project leaders to submit 
entries showcasing industry-specific 
projects in design or construction during 
the past 18 months.

Nominated projects differed in terms 
of goal, size and price, from $140,000 
to $278 million. This year’s winners 
were selected based on the variety of 
obstacles faced and overcome by all 

parties involved with the projects, as 
well as final goals achieved and suc-
cess met. W&WD is proud to high-
light these achievements in its annual 
showcase of Top Projects.

Thanks to all project leaders who 
took the time to submit entries and 
photos for our program, and congratu-
lations to everyone honored in W&WD’s 
2015 Top Projects. 

Winner profiles, compiled by W&WD 
associate editor Amy McIntosh, are featured 
on pages 28 to 39. For more information 
contact W&WD at wwdeditor@sgcmail.com.
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Wilson, 
Okla., Water 
Storage  
Tank Project

Location: Wilson, Okla.
Owner: City of Wilson, Okla.	
Designer: WT Energy
Contractors: WT Energy, Raven  
Lining Systems
Manufacturer: Raven Lining Systems
Cost: $140,000
Size: 20,000 sq ft

T
he city of Wilson, Okla., employs 
four 80,000-gal underground 
tanks to store its potable water, 
which is supplied from wells. 
The original concrete storage 

tanks were built in the 1930s. 
Two of the tanks had deteriorated, 

with cracks, leaks and exposed rebar, 
and needed to be either repaired or 
replaced. One of the tanks was in such 
poor condition that it was put com-
pletely out of service, requiring Wilson 
to purchase water from neighboring 
cities at a cost of $4,000 per month. 
It was determined that replacing the 
tanks would cost $1.4 million, while a 
repair would cost only $140,000. 

Due to the hard well water, a thick 
layer of calcite had built up on the tanks 
over time and had to be removed before 
they could be rehabilitated. To prepare 
the surface, grit blasting was per-
formed, removing the calcite and loos-
ening the concrete. The walls then were 
repaired using a cementitious material 

to repair the extensive deterioration.
During the project, temperatures fluc-

tuated between 20°F and 50°F. Because 
of the cold temperatures, a coating sys-
tem engineered to be applied and cured 
in a cold environment was required. The 
tanks were primed with Raven 171FS 
concrete epoxy primer to reduce out-
gassing. The tanks then were lined with 
AquataFlex 510. To ensure a monolithic 
lining, WT Energy performed a spark 
test to identify flaws and make neces-
sary repairs. The project was completed 
in March 2015. 

“Thanks to WT Energy and Raven 
Lining Systems, the city of Wilson was 
able to repair the tanks for $140,000, 
which was a $1.26 million savings for 
the city,” said Frank Schaaf, mayor of 
Wilson. “On top of this capital savings, the 
town will be able to realize an additional 
$480,000 savings over the next 10 years 
by not having to purchase as much water 
from a neighboring town to meet the city 
of Wilson’s potable water demand.” 

T
he Point Lisas Industrial 
Estate in Point Lisas, 
Trinidad, is one of the coun-
try’s largest consumers of 
water, using approximately 

23 million gal per day (mgd). To sup-
plement the industrial park’s water 
supply, the National Gas Company 
of Trinidad and Tobago Ltd. opted to 
construct a plant to recycle waste-
water from the Beetham Wastewater 
Treatment Plant for use at the estate. 
Previously, the plant pumped the 
treated wastewater into the sea. 

The goal of the project was to 
create a high-quality, reliable water 
supply for the industrial estate by 
recycling 10 mgd of wastewater to 
industrial standards, thereby freeing 
up 10 mgd of potable water for deliv-
ery to more than 150,000 people. 

Florida Aquastore fabricated, shipped 
and built two 5.3-million-gal glass-
fused-to-steel water storage tanks at the 
industrial park in less than six months. 
Despite challenges with transport logis-
tics and engineering and design require-
ments, installation of the tanks was 
completed in May 2015.

“We are extremely proud of the logis-
tical and construction expertise and 
installation efficiency that our team 
demonstrated on this project,” said 
Chris Sullivan, Florida Aquastore proj-
ect manager for the Beetham Water 
Recycling Project. “The delivery and 
installation of two 5.3-million-gal glass-
fused-to-steel tanks with free-span alu-
minum domes in under 14 weeks is 
exceptional and a testament to the 
work of the Florida Aquastore team and 
the local crew members.” 

Location: Point Lisas, Trinidad
Owner: National Gas Company  
of Trinidad and Tobago Ltd.
Designer: Foster Wheeler
Contractor: Super Industrial  
Services Ltd.
Manufacturer: CST Storage
Cost: $167 million
Size: 10 mgd

Beetham 
Water 

Recycling 
Plant
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Christiansburg, 
Ohio, Sewer 
System

Location: Christiansburg, Ohio
Owner: Village of Christiansburg, Ohio
Designers: Access Engineering 
Solutions, Mannik Smith Group
Contractor: Shinn Brothers Inc.
Manufacturers: Orenco Systems Inc., 
Roth Industries, Eagle Microsystems
Cost: $5.1 million
Size: 65,000 gpd

T
he village of Christiansburg, 
Ohio, has a population of 
approximately 500 citizens. 
Residents were plagued with 
failing septic systems, which 

led to odors as well as high bacteria 
levels in nearby waterways. The Ohio 
Environmental Protection Agency (EPA) 
became increasingly concerned about 
potential health risks. 

The village opted to replace the failed 
septic tanks with an effective, affordable 
sewer system. It was important that the 
system be cost-effective both in terms of 
capital costs and operation and mainte-
nance expenses. Energy efficiency was 
a priority, as was maintaining effluent 
quality within permit limits for biochemi-
cal oxygen demand, dissolved oxygen 
and ammonia. Additionally, rather than 
pumping the wastewater to another city 
for treatment, residents expressed a 
desire for the village to have its own 
wastewater treatment plant that would 
be simple to maintain. 

Because of the village’s small size, 
funding was a concern, and it was impor-
tant to keep resident costs at a mini-
mum. The village applied for a number of 
grants and loans, and funding eventually 
came from four sources: the Ohio EPA, 
the Ohio Water Development Authority, 
the Ohio Public Works Commission, 

and the Community Development Block 
Grant program.

To simplify the process and keep 
costs low, primary wastewater treatment 
takes place in an interceptor tank at each 
home or business through a passive, 
low-rate anaerobic process, reducing the 
amount of solids in the tank. The water is 
discharged to a low-pressure force main. 
This step reduces the flow and loading at 
the treatment facility, lowering labor, elec-
tricity and solids management costs. 

At the treatment facility, a passive, 
energy-efficient system produces efflu-
ent that meets Ohio EPA discharge limits. 
The system provides an environment for 
naturally occurring microorganisms to 
further digest organics and nitrify incom-
ing nitrogen. Effluent is discharged to 
West Fork Honey Creek.

Construction began in January 
2014, and the system went online in 
November 2014.

“This project has made a huge differ-
ence in the quality of life for the residents 
of Christiansburg, Ohio,” said Wesley 
Anderson, P.E., community systems engi-
neer for Orenco. “By choosing an Orenco 
effluent sewer and AdvanTex treatment 
system, the village has solved its ongoing 
sewage problems via the lowest lifecycle 
cost alternative available in the wastewa-
ter industry for small, varying flows.” 

A
t the Stevens Point Brewery 
in Stevens Point, Wis., 
waste from the facility 
was being drained on the 
floor and hosed down 

the floor drain. This wastewater was 
fed to the city’s wastewater treatment 
facility via the collection system, lead-
ing to high biochemical oxygen demand 
(BOD) in the influent stream. Because 
of the high BOD level, the treatment pro-
cess became nutrient deficient, causing 
large outbreaks of filamentous bacte-
ria in the facility’s activated sludge pro-
cess and, therefore, settling issues in the  
secondary clarifiers. 

Taking action, the brewery now 
pumps its waste out of the fermenta-
tion tanks into an onsite lift station 
tank. After the material is in the tank, 
two air-operated diaphragm pumps 
send the material through a force main 
into an equalization tank at the waste-
water treatment plant. When the mate-
rial is in the tank, it is mixed with other 
trucked-in high-strength waste. The 
mixed material then slowly is fed into 
the facility’s anaerobic digesters. 

As the project was a public-private 
partnership, funding determinations 
had to be made, indicating which 
party would be financially responsible 
for each part of the project. Logistical 
challenges included determining how 
to handle the unique type of material 

and range of volumes being pumped. 
By adding an extra pump at the brew-
ery and installing variable-frequency 
drives on the mixing and feed pumps, 
the pumps could be sized to prop-
erly handle the expected flows. The 
tanks at both ends of the force main 
were designed with mixing systems 
to prevent the material from settling. 
The mixing allows the pumps to eas-
ily move the material, and also makes 
a homogenous feed stock for the 
anaerobic digesters.

After the project was completed, 
both parties experienced a reduction in 
operating costs. The brewery has saved 
on labor costs, while the city’s electrical 
usage has decreased because of the 
reduced organic loading to the aeration 
system. No settling problems due to fil-
amentous bacteria have been reported. 

“We are very pleased with the com-
pleted project. It’s great to see a proj-
ect get this kind of support from both 
the utility as well as a utility customer. 
Both parties are already realizing sig-
nificant benefits from the project,” said 
Joel Lemke, director of the Department 
of Public Utilities and Transportation 
for the city of Stevens Point. “I think the 
really great part of this project is that it 
gives us both room to grow our opera-
tions much more cost-effectively. At the 
same time, we’re doing great things with 
the resources at hand.” 

Brewery 
High-Strength 

Receiving 
Station  
& Force  

Main Project

Location: Stevens Point, Wis.
Owners: City of Stevens Point,  
Stevens Point Brewery
Designer: Donohue & Associates Inc.
Contractors: Miron Construction 
Co. Inc., August Winter & Sons Inc., 
Dakota Electric, LW Allen
Manufacturers: Boerger, All-Flo Pump 
Co. LLC, Vaughan Co. Inc., A.R.I. USA 
Inc., DeZurik, Water Technologies
Cost: $1.2 million
Size: 2.9 mgd
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Iowa City 
Wastewater 
Treatment 
Plant 
Expansion

Location: Iowa City, Iowa
Owner: City of Iowa City
Designers: Stanley Consultants Inc.,  
Brown & Caldwell
Contractor: Joseph J. Henderson & 
Son Inc.
Manufacturers: Franklin Miller, 
Smith & Loveless Inc., Ovivo, Ozonia, 
AquaStore, Alfa Laval, Custom 
Conveyor Corp., APG-Neuros Inc., 
KSB, Flowserve Corp.
Cost: $50.2 million
Size: 24 mgd

A
s part of a nearly 40-year 
effort to move all waste-
water operations out of 
the city’s core, the city of 
Iowa City, Iowa, embarked 

on a $50.2 million project to expand its 
South Wastewater Treatment Plant. The 
expansion was designed to improve the 
existing plant’s safety, sustainability and 
energy efficiency, and enable economic 
growth and development within the city. 

The expansion allowed for closure of 
an aging downtown plant, eliminating 
the risk of sewage release during flood-
ing. It also doubled the South Plant’s 
treatment capacity to 24 million gal per 
day, allowing for significant city growth 
and meeting strict ammonia limits.

The expansion includes multiple pro-
cess and equipment enhancements that 
improve efficiency and sustainability. A 
bio-augmentation reaeration system—
the first in the state—decreases the 
amount of tank space necessary for 
treatment and reduces high ammonia 
concentrations from digested sludge 
dewatering. Single-stage centrifugal 
blowers and enhanced system controls 
reduce energy use. Additionally, a new 
ultraviolet disinfection process replaces 
the chlorine gas and sulfur dioxide pro-
cess, eliminating potential hazards 

posed by the transportation and use of 
the chemicals. 

Due in part to a large personal care 
products manufacturer nearby, the plant 
deals with significant scum/foaming. 
The expansion incorporated surface 
film waste and skimming, and return-
activated sludge chlorination with hypo-
chlorite to keep the foam, scum and 
filamentous blooms under control. 

Because the project combined two 
plants and two discharge points into 
one plant and one discharge point, the 
Iowa Department of Natural Resources 
permitting process was further com-
plicated. The team demonstrated that 
moving to a single plant would not result 
in additional impact to the Iowa River.

Construction began in 2012 and was 
completed in May 2014. 

“[The project] gets us out of the flood 
risk. It gets us out of an 80-year-old 
facility that was becoming harder and 
harder to maintain. It took advantage 
of funding sources that were available,” 
said Dave Elias, plant superintendent. 
“We took advantage of all of that to 
move the project forward for the com-
munity, which puts us in a position 
where we have capacity for economic 
development. So we are well positioned 
for the future.”  

T
o relieve stress on its sewer 
system, reduce overflows 
and  prevent basement back-
ups, the city of Davenport, 
Iowa, embarked on a project 

to increase the system’s capacity via 
a 3.1-mile sanitary sewer. The West 
Side Diversion Tunnel extends from 
near the Mississippi River, through 
various Davenport neighborhoods, to 
underdeveloped areas in the north-
west part of the city. It is designed to 
reduce overflows and relieve existing 
overloaded sewers. 

A 60-in.-diameter, 1.4-mile gravity 
sewer portion of the tunnel, installed 
40 to 140 ft deep via a tunnel bor-
ing machine, was particularly complex. 
The line also incorporates a hydraulic 
jump and two helicoidal drop shafts 
designed to reduce odors and minimize 
pipe corrosion. The hydraulic jump 
slows the wastewater flow before it is 
gently dropped into the riverfront inter-
ceptor. The helicoidal drop structures 
route wastewater in a circular manner 
around the inside of the manhole as 
it moves down the vertical drop. A set 
slope maintains the water’s centrifu-
gal force and then gently releases the 
wastewater at the bottom of the drop. 

During construction, two major 

floods impacted the area, requiring 
workers to plug the upstream end of 
newly installed pipe and pump out 
portions of the pipe that were flooded 
downstream. Additionally, a large seam 
of rejuvenating water was encountered 
during tunneling, requiring continuous 
dewatering. The team drilled additional 
soil borings, installed piezometers to 
measure the water level and rede-
signed the pipe profile to minimize the 
volume of water encountered, making 
it possible to continue tunneling with 
the same boring machine. 

The project ultimately was com-
pleted on time and $9 million under 
budget. As an added benefit, it opened 
up 5,800 acres of land for residential 
development, 3,200 acres for indus-
trial development and 400 acres for 
commercial development. 

“This is a milestone project for the 
city of Davenport. The tunnel is sustain-
able, requiring no electricity or mechani-
cal maintenance to function. It improves 
the quality of life by reducing over-
flows and basement backups from the 
existing sewers,” said Pat Mullin, proj-
ect manager for Stanley Consultants. 
“And it encourages economic growth 
by opening up nearly 10,000 acres for 
future development.” 

West Side 
Diversion 

Tunnel 
Project

Location: Davenport, Iowa
Owner: City of Davenport, Iowa
Designer: Stanley Consultants Inc.
Contractors: McCarthy Improvement 
Co. Inc./Bellamy Foley Construction 
Co., Jay Dee Contractors Inc., 
Langman Construction
Manufacturers: Thompson Pipe 
Group, Press Seal Corp., NOV 
Ameron, Hydro Gate, Gerdau,  
Croell Redi-Mix 
Cost: $51 million
Size: 3.1 miles
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City of 
Modesto, 
Calif.,  
Phase 2 
BNR/Tertiary 
WWTP 

Location: Modesto, Calif.
Owner: City of Modesto, Calif.
Designer: Carollo Engineers Inc.
Contractors: GSE Construction Co. 
Inc., J.R. Filanc Construction Co. Inc.,  
San Joaquin Electric Inc.
Manufacturers: Fairbanks Morse; 
Gorman-Rupp Co.; Parkson Corp.; 
Neuros; Sanitaire, a Xylem brand; 
Weir Minerals Floway; Flygt,  
a Xylem brand; Huber; Evoqua;  
Trojan Technologies 
Cost: $132 million
Size: 12.6 mgd

T
he city of Modesto, Calif., 
currently employs oxida-
tion ponds for secondary 
wastewater treatment. Due 
to more stringent limits on 

the city’s discharge permit, the efflu-
ent had to be treated to a higher level 
in order to discharge into the San 
Joaquin River. Knowing that modifica-
tions would need to be made, the city 
chose to treat the effluent to Title 22 
reclaimed water standards.

As a result of the project, the city can 
provide this reclaimed water to a local 
irrigation district, which has received no 
allocation for irrigation water because 
of the California drought. Membrane 
technology provides a high-quality 
effluent for the farmers. The plant’s 
size also will allow the city to expand 
and welcome additional industry due to 
the added capacity. 

Collaboration by team members mit-
igated the most significant challenges 

in the project. Two pre-purchase agree-
ments—one with the membrane sup-
plier and one with the in-channel 
ultraviolet supplier—were signed before 
the job bidding. This helped alleviate 
any issues with different manufacturers 
requiring different piping configurations 
or structural or electrical modifications.

The three-year construction phase 
was completed in September 2015. 

“The Phase 2 project has been a very 
successful project for the city of Modesto. 
It is the largest capital improvement proj-
ect that the city has ever constructed to 
date,” said Will Wong, P.E., engineering 
division manager for the city of Modesto’s 
utility department. “This project will result 
in a regional solution to California’s water 
crisis. The recycled water produced by 
the facility will provide long-term, reli-
able water supplies to mitigate ongoing 
and severe contractual water supply 
shortages for agricultural irrigation and 
potentially wildlife refuges.“ 

ake Ariel, Pa., was in need 
of an efficient, cost-effective 
sewer system to eliminate 
some or all of the 26 duplex 
pumping stations around the 

city. The existing gravity-based sewer 
system was failing, resulting in raw 
sewage in city streets and yards, as 
well as a local lake.

The stations utilized several brands 
of pumps that consumed a high amount 
of electricity and required continuous 
maintenance. The stations ranged in 
service life from less than five years 
old to more than 18 years old. The city 
needed a solution that would eliminate 
these stations and minimize infiltration 
and inflow entry points, and would not 
disrupt the environment. 

In 2010, the city began construction 
on a low-pressure sewer design that 
would eliminate the lift stations and has 
a projected annual savings of $80,000 
in electrical costs alone. The new design 
includes a Barnes EcoTRAN packaged 
system fitted with an Omni Grind grinder 
pump to be installed at each home site. 
The station is hidden under a tank cover 

disguised as a landscape garden rock. 
The new system utilizes smaller pipe than 
the gravity-based system and eliminates 
the need for 40-ft open cuts through a 
neighborhood. The only entry points to 
the system from home sites to the treat-
ment facility are the homes themselves.

This project, which is the largest 
upgrade of a failed gravity system in the 
U.S., is more than 50% complete, with 
1,600 homes connected to the new sys-
tem. The project is on track to be 75% 
complete by the end of summer 2016, 
with full completion by the end of 2018.  

“Our project is important for many 
reasons, but, first and foremost, is to 
protect our environment and the lakes 
that surround us,” said Jack Lennox, 
executive director of the Roamingwood 
Sewer & Water Authority. “This project 
will also eliminate a long-time fear we 
have every holiday weekend, of losing 
water pressure to the community. With 
the current volume of water loss, use 
during peak times is always precari-
ous. Our entire staff is looking forward 
to stressful holiday weekends being a 
thing of the past.” 

Lake Ariel, 
Pa., Pressure 

Sewer Project

Location: Lake Ariel, Pa. 
Owner: Roamingwood Sewer  
& Water Authority
Designer: Cardno BCM Engineers,  
a Div. of ATC Group Services Inc.
Contractors: Leeward Construction 
Inc., Urban Electric, Rooney Electric
Manufacturer: Crane Pumps & Systems
Cost: $80 million
Size: 4,040 stations
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Harry Tracy 
Water 
Treatment 
Plant 
Long-Term 
Improvements 
Project

Location: San Bruno, Calif.
Owner: San Francisco Public  
Utilities Commission
Designers: San Francisco Public 
Utilities Commission, CDM Smith, 
Kennedy/Jenks Consultants
Contractor: Kiewit Infrastructure 
West Co.
Manufacturers: DN Tanks/KIWC, 
Ozonia, Parkson Corp., Hiller, 
Caterpillar, Milton Roy, KBL/
Glenmount Global Solutions, Infilco 
Degremont, Paso Robles Tank
Cost: $278 million 
Size: 180 mgd

n 2002, the San Francisco Public 
Utilities Commission (SFPUC) 
launched a $4.8 billion water sys-
tem improvement program (WSIP) 
designed to provide reliable, afford-

able, high-quality water in a manner that 
complies with environmental and water 
quality regulations. The system also 
needed to improve seismic and delivery 
reliability, and achieve water supply level 
of service goals. 

As part of the project, SFPUC’s 
180-million-gal-per-day Harry Tracy 
Water Treatment Plant (HTWTP) under-
went a major upgrade to improve its 
reliability after an earthquake. The $278 
million upgrade limits damage to the 
existing plant and allows it to deliver a 
minimum of 140 mgd within 24 hours of 
a major earthquake on the San Andreas 
Fault. Seismic criteria were developed 
based on importance factors to either 
ensure restoration to a level of service 
consistent with adopted post-earthquake 
goals within 24 hours for primary disin-
fection, or experience damage but retain 
the capability to restore service within 30 
days for secondary facilities.

The proximity of the San Andreas 
Fault posed design challenges due to the 
seismic forces, but additional challenges 
were found in the presence of two pre-
viously unidentified traces of the Serra 
Fault that cross the plant’s property. 
Design modifications were made to miti-
gate risks posed by these fault traces. 

To meet the project’s goals, new and 
existing equipment was installed and 

retrofitted to withstand earthquakes, and 
redundancy was built into the plant pro-
cess. The plant includes 15 filters, two 
parallel washwater systems, 6 MW of 
standby power, and an emergency chlo-
rination system to chlorinate untreated 
San Andreas Reservoir water in the event 
of a major disaster. 

To minimize impacts on plant opera-
tions, the project team partnered with 
the operations group to schedule a 
series of total-plant and process-specific 
shutdowns to support construction and 
startup activities. The group success-
fully worked together on this plan, and 
the project met all established deadlines 
for each shutdown. 

Throughout construction, the public 
was kept informed via council meetings, 
open houses and written materials. The 
project was dedicated at a public cer-
emony in April 2015. 

“The construction management team 
for the HTWTP project was presented 
with one of the most complex, multi-
discipline and challenging projects of the 
WSIP,” said Alan Johanson, deputy direc-
tor, construction WSIP, for SFPUC. “This 
complicated facility upgrade required 
multiple outages at the treatment plant, 
which were all successfully completed 
without impact to the system due to hard 
work by the contractor and construction 
management team. Through dedication, 
depth of experience and above all team-
work, they were able to complete the proj-
ect to a high standard of quality, on time 
and within budget.” 

T
he city of Goodyear, Ariz., is 
home to the spring training 
facility for the Cincinnati Reds 
and Cleveland Indians base-
ball teams. The Goodyear Ball 

Park Complex comprises 17 baseball 
fields across 105 acres and is the larg-
est consumptive water user in the city. 
Historically, reclaimed water was used 
to water the fields, but these water 
resources were becoming more vital for 
underground storage to help drought-
proof the city. 

The city partnered with the Goodyear 
Tire & Rubber Co., which is responsible 
for the Phoenix Goodyear Airport South 
Superfund Site, located near the train-
ing facility. The team opted to remove 
a portion of the remediated water from 
the Superfund site for irrigation at the 
training facility. 

Approved by the U.S. Environmental 
Protection Agency and the Arizona 
Department of Environmental Quality, 
the removal of the water helps expedite 
the cleanup process at the Superfund 
site. The city receives the water free 
of charge, saving $250,000 per year 
in taxpayer funds for water commod-
ity costs and the city’s groundwater 
replenishment exemption, as well as an 
additional $50,000 in annual savings 

because additional water does not 
need to be purchased and replenished.

Goodyear Tire & Rubber Co. con-
structed a line to deliver remediated 
groundwater to an interconnect with the 
city’s constructed line that would be able 
to take this water to the ballpark complex 
water reservoir for irrigation. When water 
demand is lower, a portion of this water 
is discharged into an irrigation channel 
where farmers within the irrigation dis-
trict can use it. A transducer within the 
training facility signals the main valve to 
send water to the ballpark or, if the reser-
voir is full, to the irrigation district.  

“The city of Goodyear challenges 
itself to lead by example wherever it 
can. We are always looking for inno-
vative and collaborative ways to solve 
complex problems, find economies of 
scale, improve efficiencies and save tax 
dollars,” said Georgia Lord, mayor of 
Goodyear. “This project underscores our 
efforts to work collaboratively with our 
federal, state, regional and local partners 
and provides a creative way to assist 
in the Superfund cleanup efforts while 
receiving free water that is being used to 
irrigate the city’s major league ballpark 
complex, home to the Cleveland Indians 
and the Cincinnati Reds, and saving the 
city taxpayers $300,000 per year.” 

City of 
Goodyear 
& Phoenix 
Goodyear 

Airport South 
Superfund 

Remediated 
Water Line 

Project

Location: Goodyear, Ariz.
Owner: City of Goodyear, Ariz.
Designer: Dibble Eng.
Contractor: Felix Construction
Manufacturer: Cla-Val 
Cost: $1.65 million
Size: 500 gpm
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Narragansett 
Bay 
Commission’s 
Field’s Point 
Integrated 
Fixed-Film 
Activated 
Sludge  
System

Location: Providence, R.I.
Owner: Narragansett  
Bay Commission
Designer: Kleinfelder
Contractors: Daniel O’Connell’s  
Sons, Kruger
Manufacturers: Kruger (Veolia);  
Flygt, a Xylem brand; DeZurik/ 
El-O-Matic; Hach; Hydro-Dyne  
Eng. Inc.; HSI/Atlas Copco;  
Bau Hopkins/Pulsafeeder
Cost: $31 million
Size: 65 mgd

n 2003, Narragansett Bay in 
Providence, R.I., experienced 
a fish kill that resulted in the 
death of more than one million 
fish. Following this event, the 

Narragansett Bay Commission (NBC) 
was required to upgrade its two waste-
water treatment facilities to meet and 
exceed a newly imposed permit limit 
of 5 mg/L total nitrogen.

At the Field’s Point facility, Rhode 
Island’s largest sewage treatment plant, 
the commission selected a four-stage 
integrated fixed-film activated sludge 
(IFAS) floating media system—a tech-
nology that, at the time, was primarily 
used in small- to mid-sized municipal 
wastewater treatment facilities. 

Because of space constraints on 
the 22-acre site, NBC was unable 
to build additional treatment tanks. 
Instead, it decided to convert existing 
aeration tanks to enhance the IFAS 
technology, creating the largest IFAS 
system in the world. To achieve a sys-
tem of this size, NBC evaluated 24 
treatment technologies.

During the design phase, the team 
had to consider the plant’s adaptability 

to northern climate temperatures; abil-
ity to treat the highly variable flows of 
a combined sewage system; flexibility 
to alter the system if lower permits are 
issued in the future; and capacity to 
accommodate the flow from the exist-
ing facility as well as future expansion.

During construction, each of the 
aeration tanks had to be individually 
converted to the IFAS system while 
remaining in compliance with exist-
ing permit limits with significantly 
reduced aeration capacity. The system 
successfully remained in compliance 
throughout the process. 

Since starting up in May 2014, the 
system has effectively reduced total 
nitrogen concentrations in the upper 
bay. The plant achieved a seasonal 
average of 3.4 mg/L total nitrogen 
in 2014—an 82% reduction from the 
2003 fish kill.

“The project is fully operational 
and exceeding our expectations,” said 
Raymond J. Marshall, P.E., executive 
director of NBC. “The technology is 
always popular with visitors who tour 
the facility, and we are seeing healthier 
marine populations in the upper bay.” 

n 1989, the city of Columbus, 
Ohio, launched a study to evalu-
ate the future water supply and 
demand of the central Ohio area. 
The study indicated that the 

city was anticipating water demands 
greater than its supply, and proposed 
three upground reservoirs to be filled 
by the Scioto River. The city collabo-
rated with the Del-Co Water Co., with 
an overall goal to increase the system 
safe yield by an additional 53 million 
gal per day under the probability of a 
50-year drought. 

The John R. Doutt Upground Reservoir 
is the result of more than 20 years of 
planning and work, and exists as the ini-
tial phase of the city’s long-term plan to 
serve more than 1.5 million consumers 
in central Ohio. 

The 850-acre reservoir is the larg-
est geomembrane-lined reservoir in the 
nation, holding 9.3 billion gal of water. 
The project also includes a raw water 
line, consisting of 20,000 ln ft of 72-in. 
steel pipe, and a raw water pump station 
that utilizes a dam technique that saves 
the city $1 million in energy costs. 

The city initially intended to pump 

water from the river to the pump sta-
tion located 19 miles away. However, 
by installing a 150-ft inflatable dam, 
the team was able to relocate the 
pump station closer to the dam, sav-
ing energy costs and allowing fish to 
migrate freely across it. 

The 37-million-sq-ft geomembrane 
liner was employed because of the res-
ervoir’s proximity to Karst geology, mak-
ing the land susceptible to sinkholes. The 
use of the liner in a high-groundwater 
situation also required construction of a 
dewatering and control system.

Construction was completed in 
November 2013, and the reservoir was 
filled in May 2014. 

“The city could not be more pleased 
with the result of ms consultants’ col-
lective efforts of the in-house experts 
and key design team members,” said 
Richard C. Westerfield, P.E., Ph.D., 
administrator for the Columbus Div. of 
Water. “Thanks to everyone’s collective 
efforts, this off-stream reservoir and 
associated pump station and intercon-
necting pipeline have now become an 
integral component of the Scioto River 
Water Resource System.” 

John R. Doutt 
Upground 
Reservoir 

Project

Location: Radnor, Ohio
Owner: City of Columbus, Ohio 
Designer: ms consultants inc. 
Contractors: S&ME Inc., Moody 
Nolan, Arcadis, Beaver Excavating Co., 
Environmental Protection Inc., Ausenco 
Vector, Atlas Industrial Contractors, 
Kokosing Construction Co. Inc., 
Settle Muter Electric, S.J. Louis 
Construction, URS, H.R. Gray,  
Stantec Consulting 
Manufacturers: Raven Industries Inc., 
Hanson Pressure Pipe, Hydro Gate, 
Obermeyer Hydro Inc., Bracket Green, 
Evoqua Water Technologies, Peerless, 
General Electric, ABB, Northwest 
Steel & Pipe
Cost: $163,953,943
Size: 850 acres


