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City of Fairfield Wastewater Treatment Plant

e 35 year old facility (extended aeration oxidation ditches)
o Much of the equipment is original to the plant

Design capacity of .9 million gallons per day

Average flow of .6 million gallons per day

Peak flow of 2.2 million gallons per day

4 operators



City of Fairfield Wastewater Treatment Plant

System Layout:

Fairfield Wastewater Treatment Plant has a 14 acre lagoon which stores water from the sewers
after going through a set of bar screens and Grit Works. The lagoon helps store 1&l surges as
well. Three Archimedes screws, controlled by three different motors help transport the water into
the lagoon. The lagoon then transfers the water to a finer screening process. This transfer may
be assisted using the Lagoon Effluent Air Lift Station pumps. Fairfield Wastewater Treatment
Plant utilized pair of pools that provide oxidation, aeration, and clarification functions within a
single unit. The resultant mixture is then separated and sent to the Control Filter Building which
performs filtration process and then to the Aerobic Digester which removes organic waste.

The aerobic digester transfers the remaining water into a sludge drying facility and the Filter
Building. The water obtained is then released after treatment.




City of Fairfield Wastewater Treatment Plant

Pumping:

Pumps are used throughout the Fairfield plant for waste water to receive treatment. A lead/lag
system is used in the screw pump station with three screws. These screws can move 1.0, 1.6,

and 1.6 million gallons per day and use 15, 50, and 50 hp motors respectively. The lagoon’s air
lift station contains two 10hp pumps which transports effluent to the fine screen then to the
oxidation, mixer, and clarifier. The filter and control building contains four 10hp pumps which
transport different waters to effluent discharge or influent sewers. The sludge drying facility has
some vacuum pumps that have failed.




City of Fairfield Wastewater Treatment Plant

Blowers and Control Scheme:

There are four identically sized blowers in Fairfield Wastewater Treatment Plant installed at the
time of construction. These blowers are 34 years old and are still functional. Berriman
purchased the design patent for the blowers from Hoffman and have currently provided the cost

for each to rebuild ($10k) and replace ($26k). The blowers do not have variable frequency
drives attached to them and use inlet valves for control. Mixers have been changed from
pneumatic to electric which reduced demand for air. There is little in the way of automation in

the facility.
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Smart Energy Design Assistance Center (SEDAC) F

e Site visit = May 30, 2018

e Report published = June 22, 2018



Table E1: Energy Cost Reduction Measure Analysis

Description

Potential Energy Savings

kW

kWh

Therm

$

Estimated
Project
Cost

Potential
Incentive

SPB wio
Incentive

(yrs)’

SPB w/
Incentive
(yrs)’

NPV2 ($)

Install Blower
Controls

12

105,120

$12,510

$40,000

$7,350

3.2

2.6

$63,940

VFDs on Screw
Pump Motors

39,488

$4,700

$16,680

$2,370

3.6

3.1

$21,970

Lighting Upgrades

13,400

$1,590

$10,320

$2,730

$4,720

Automated DO
Control

95,776

$6,640

$48,000

$0

$3,250

Reduce &I

88,235

$10,500

Unknown

$0

All Measures

302,019

$35,940

$115,000

$12,450

$166,637




Operating Cost Comparison

$120,407

$84,467

Current Operating Cost Proposed Operating Cost

This graph shows the change in operating costs from implementation of the recommended
Energy Cost Reduction Measures.




Table E2: Utility Information for May 2017 through April 2018

Building Fairfield Wastewater Treatment Plant
Address 798 County Hwy 6 / Fairfield, IL 62837

Annual Annual

Cost ($/yr) | Cost (%) [ UMt COost’

Fuel Utility | Rate Class Annual Consumption

Electricity | Fairfield 929,600 kWh $111,068 98% $0.119

Natural

Gas Fairfield N/A 261 therm $1,789 2% $6.85

Millions
Gallons 211.5 MG Totals 3,198 kBtu $112,857 100%
Processed

Site Energy Use Intensity 15.1 kBtu/MG Energy Cost Intensity
Electricity Use Intensity | 4,395 kWh/MG

*Note: Unit Costs are blended averages which include all taxes and demand charges.




SEDAC Recommendations

ECRM-1 Install Blower Controls

There are four 50 HP blowers in the plant which provide the air for aeration process and the
aerobic digester. However, only two of the blowers need to operate at a time. These are
rotated to maintain even wear. During the coldest hours of the year, a single blower could
be used, but the two blowers operate near continuously so as to not be short when

temperatures begin to rise. The blowers operates 24 hours, 7 days a week. It is estimated
that these blowers consume around 50% of the electricity at the plant. As the blowers are a
major energy consumer in waste water treatment plant, it is recommended that the plant
should install a control system with VFDs.

e Estimated cost: $40,000
e Potential savings: $12,510 per year
e Simple Payback: 3.2 years







SEDAC Recommendations

Recommendations:

Given the blowers are a major energy consumer in the plant, it is recommended that the
plant should install a variable control system. The manufacturer of the blowers now makes
integrated control systems that takes into account the performance characteristics of the
blowers at different operating and weather conditions so as to provide optimal control. This
is particularly important as performance changes due to factors other than speed and
pressure. This system may also automate turning off an additional blower that would
otherwise operate during extreme cold weather when the blowers operate more efficiently
or during times of lower load. The incentives listed are using the Custom program from the
lllinois Municipal Electric Agency as these are process motors.




SEDAC Recommendations

ECRM-2 VFDs on Screw Pump Motors

There are several motors used throughout the facility. Some of the larger ones are on the screw
pumps. These three use 15hp, 50hp, and 50hp motors to drive the screws. On the day of the
site visit, one of the 50hp screws was operating. Typically, the 15hp screw operates, but
once a week, the larger screws are operated to prevent damage to the bearings. Given
these operate based on flow and not pressure, installing VFDs may be very beneficial to cut
energy consumption. It is anticipated that all three screws will operate at a matched reduced
speed and their speed increased in response to the floats now used to activate additional
screw pumps. VFDs can also reduce strain on the system as the motor can be brought up

to speed over time.

e Estimated cost: $16,680
e Potential savings: $4,700 per year
e Simple Payback: 3.6 years




SEDAC Recommendations

Recommendations:

It is recommended that all three screws be placed on VFDs and operate more screws at a
lower speed for energy savings. Implementing VFDs would also reduce the energy
consumed upon start-up and reduce the inrush from the high starting torque. The control
sequence could be to operate all three screws at matching 25% speed, and have the floats
trigger increasing speeds such as 60% and 100% speed. Additionally, other motors that
operate on a continuous basis and does not need the full capacity at all times should be
considered for installation of VFDs. Modulating the speed of motors can also help
processes operate more smoothly instead of surging when motors start and stop. The
incentives listed are using the Custom program from the lllinois Municipal Electric Agency as
these are process loads.




SEDAC Recommendations

ECRM-3 Lighting Upgrades

The lighting systems across the plant are predominantly 100 watt mercury vapor lights and 2
lamp 34 watt T12 florescent fixtures. Lighting across the complex is controlled by either manual
switches or photocells. LED options have substantially increased in efficiency and decreased in
cost making for a quicker payback. LEDs also frequently last longer reducing maintenance costs
and have no warmup period such as the mercury vapor lights have, which can lead people to
leave lights on when leaving a space in case they need to return shortly thereafter.

e Estimated cost: $10,320
e Potential savings: $1,590 per year
e Simple Payback: 6.5 years




SEDAC Recommendations

ECRM-4 Automated Dissolved Oxygen Control

Presently, dissolved oxygen levels are maintained manually. This leads to setting equipment to
levels higher than required to prevent violating the permit. This causes substantive energy to be
expended that is not really required. It is recommended that dissolved oxygen controls be
installed. This will likely require not only the dissolved oxygen sensors, but also automation of
motors and valves. There are different controllers available to maintain and monitor the
concentration of DO in a wide range of industrial process applications. Equipping the aeration
basin with on-line DO measurement automates the aeration system to maintain the correct
amount of DO, and according to the USEPA, plant energy costs may be reduced by as much as
50%.

e Estimated cost: $48,000 per year
e Potential savings: $6,640 per year
e Simple Payback: 7.2 years.







SEDAC Recommendations

Recommendations:

SEDAC recommends installing automatic dissolved oxygen control technology. This
would enable setting the dissolved oxygen concentration level of the aeration tanks to a
specific level, and maintain that level automatically by varying the air flow rate delivered

from the blowers. This pairs with ECRM-1 which includes installing variable frequency
drives on the blowers to match the amount of airflow to the demand required at any
given time for the plant. Other plants have expressed that Luminescent DO (LDO)
probes provide more consistent operation with fewer difficulties.




SEDAC Recommendations

ECRM-5 Reduce &l

The system is a separate storm and sanitary sewer. However, there appears to be substantial
intrusion of storm water into the sanitary system. Cameras or water level probes can be placed
in strategic locations throughout the collection system to observe rain events. Once the sections
with high |&l are identified, they can be better managed and secured to ensure that only

wastewater is being sent through the sewers and not the storm water. The utility data indicates
the area served by the Clarance Lift Station is a likely source of I&l. It is estimated that 1-1.5MG
of intrusion occurs for a 1” rain. An average year has 43.4" of rain which would provide between
40 and 60MG of intrusion. This means that up to a quarter of the plant’s flow is I&l. It is
assumed that 50% of |&l| can be eliminated.

e Estimated cost: Not Available
e Potential savings: $10,500 per year
e Simple Payback: Not Available




Grant Application

e Greater Wabash Regional Planning Commission (GWRPC)
o Federally recognized Economic Development District
o Provides services such as planning, technical assistance and project
development in the areas of community and economic development,
transportation, housing, land use, public facilities and natural resources

e HLR Engineering
o Provided GWRPC with needed documentation, maps, construction estimates
and project narrative input



Grant Application

e Preliminary Application
o Contact information for the City
o List of all utility providers for the facility
e 2nd Application
o Flow chart of lift stations and treatment facility which includes list of
equipment with motor sizes, voltage and any automated controls
o Flow chart also listed inside/outside lighting and heating/air
conditioning units used
o Provided 1 year of utility bills as well 1 year of influent/effluent
discharge monitoring reports



Grant Application

e [airfield selected 3 of the 5 recommendations to include in the grant
o Install Blower VFDs and Controls
o Install VFDs on Screw Pump Motors
o Automated Dissolved Oxygen (DO) Control
e All 3 will include tying in the rest of the wastewater treatment plant
processes into one SCADA computer to view the entire system’s status
for each individual component
e The level of automation and remote control will also extend to mobile
devices- staff will be able to monitor and receive alarms/errors



Grant Application

e Deadline for submission = February 12, 2019
e Date City of Fairfield submitted = February 12, 2019
e Total cost of project = $162,982

o City of Fairfield’s portion = 10% or $16,298.20



Grant Award

e Notified in late March/early April of grant award for $146,682
e The three measures discussed will result in approximately 200,384 annua
kKWh savings and associated cost savings
o Average cost of electricity for previous 12 months @ .11kWh x
200,384 = $22,042.24 yearly savings



Grant Performance Measures

e Must record date on which operations are 1st changed to reflect the
beginning of the project for purposes of monitoring energy savings and
water quality improvements

e Must record date on which project is 1st truly operational

e Must record significant subsequent dates as process and equipment
changes are worked out to fully implement project

e Must monitor WWTP energy usage for 5 years after project completed

e Must record significant dates in project progress and include dates in
guarterly reporting



Moving Forward

e Plant operators have converted all of the fluorescent lighting to
LED

o Plans to remove all of the old mercury vapor lighting next year
e Conduit will be installed in mid-December

e Equipment (DO’s and VFD’s) will be installed at the end of
December
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