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Section I 
 

Introduction 
 

 The United Sates Environmental Protection Agency (EPA) issued an 
Administrative Order (A.O.) (No. CWA-04-2010-4772) on the City of Oak Ridge, 
Tennessee on September 28, 2010.  The A.O. includes multiple sections and 
requirements, each with a schedule for compliance.  Section D of the A.O. is titled 
"Management, Operations, and Maintenance Programs (MOM)".  Subsection iv(b) 
requires the City to develop, within fifteen (15) months of the A.O., maintenance 
programs for manned and unmanned pump stations, and requires routine inspections, 
standard forms, and recording procedures. 
 
 Section IV, Item D, subsection i of the A.O. requires an Information Management 
System (IMS), which the City has begun to implement.  The City is also developing a 
Geographic Information System (GIS), which includes the pumping stations.  The 
approach to the revised method of operations is generally known as Asset 
Management.  With GIS, an asset (pump station, force main, gravity sewer, etc,), is 
given a unique name.  Section II identifies all the pump stations involved relative to the 
A.O.  The pump station field inspection forms in the Appendix show location 
(latitude/longitude) and other information.  Both in the GIS and in the IMS, pump 
stations are identified with the characters "PS:" followed by the mini-basin which drains 
to it, and the sewer map grid location.  An example, PS:E5A-J12, would indicate a pump 
station in mini-basin E5A and particularly at map grid location J12. 
 
 Section IV, Item D, subsection iv(c) requires Electrical Maintenance, Mechanical 
Maintenance, and Physical Maintenance Programs.  Each of these will be discussed in 
separate sections if this document. 
. 
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Section II 
 

Name and Type of Pump Station 
 
 
 Table II-1 shows the City of Oak Ridge wastewater pumping stations by name 
and type. 
 

Table II-1 
 

Pump Station Name and Type 
City of Oak Ridge 

Submersible W-well/D-well Suction Lift 

Centennial Bluff East Plant Castlewood 
Emory Heights Emory Valley Gregory’s 
Fairbanks Scarboro Oak Hills 
Graceland  Pallisades#1 
Gum Hollow  Pallisades#2 
Home Depot  Pallisades#3 
Marina  Pallisades#4 
Peach Orchard  Park Meade 
Pump House Road  Westview 
Radisson Cove   
Rivers Run   
Rivers Way   
Rockbridge Greens   
Rolling Links   
Southwood   
Summit Ridge   
Warehouse Road   
WATO   
West Outer   
Whippoorwill   
Williams   
Wolf Creek   

 
 Figure II-1 is a screen shot from the Information management System showing 
each station by name, GIS identified, and physical address.  A field inspection has been 
conducted of each station.  Information from that inspection is shown in Appendix "A".  
The latitude and longitude is shown for each station.  All the data has been incorporated 
into the GIS and IMS. 
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Figure II-1 
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Section III 
 

Staff and Equipment 
 

 With the implementation of the MOM programs, additional staff is required.  The 
IMS has added staff in the Administrative group and the Maintenance staff is being 
expanded, as well. 
 
 All pump station maintenance is performed under the direction of the Treatment 
Plant Maintenance Supervisor.  His office is in the wastewater treatment plant facility, 
and his staff works out of that complex. 
 
 The current organizational structure and job titles, for personnel responsible for 
pump station maintenance is as listed below: 
 
  Treatment Plant Maintenance Supervisor 
   Treatment Plant Maintenance Crew Chief (1) 
   Senior Treatment Plant Maintenance Specialist (1) 
   Treatment Plant Maintenance Specialist (1) 
   Maintenance Mechanic (1) 
   Maintenance Worker (1) 
 
 With the implementation of the MOM program, personnel and equipment will 
need to be increased.  Listed below is the additional personnel and equipment for the 
pump station maintenance activity.  The additional staffing would be implemented along 
with the purchase and installation of a Supervisory Control and Data Acquisition 
(SCADA) system for the pump stations. 
 
  Treatment Plant Maintenance Specialist (2) 
  Maintenance Mechanic (1) 
  Boom Truck 
  Van Style Truck 
  Utility Truck 
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Section IV 
 

Pump Station Physical Maintenance Program 
 

Physical maintenance at a pump station includes those areas not covered in the 
electrical and mechanical maintenance programs. Physical maintenance is important to 
the station, and is easily overlooked if not scheduled for the maintenance personnel to 
examine on a regular schedule.  The City of Oak Ridge will ensure that the physical 
structures of the lift stations are kept in good condition. 
 

This area would include the inspection of the conditions of the building, pipes, 
covers, doors, vaults, windows, walls, roofs, locks, lights, etc.  The outside appearance 
of the structure should be examined including paint, fencing, yard maintenance, safety 
and warning signs, etc.  
 

Listed below are areas within the physical maintenance program that are to be 
inspected.  Corrections and repairs will be made as needed: 
 

Pipe Maintenance  
A scheduled examination of all the pipes in the station shall include visual 
inspection of pipes for cracks, gasket damage, or other concerns.  
 
Covers 
Covers on vaults are to be examined for their integrity and locking devices shall 
be in working order. 
 
Vaults 
Vaults allowing for the access to valves, pipes, gauges, sump pumps, etc. are to 
be inspected. Cracks in the walls or settling of the foundation shall be noted and 
scheduled for repairs. 
 
Windows 
Windows shall be inspected and kept in working order. Windows must be locked 
at all times unless they are opened by staff during maintenance activities. Any 
damage to windows shall be repaired. 
 
Doors 
All doors are to be examined and kept in working order. Doors should be painted 
as needed and hinges lubricated. 
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Walls 
Walls of lift stations should be thoroughly examined for cracks and signs of 
settling. Any cracks should be addressed and the cause for the settling 
determined. Corrective action should be performed to seal the cracks and stop 
the settling process. Painting of the walls should be performed as needed. 
 
Roofs 
Roofs should be inspected on a yearly basis with repairs being made as 
required.  A schedule for roof replacement on lift stations should be a part of the 
budget process. 
 
Locks 
Locks shall be inspected and maintenance performed as needed. Proper locking 
of doors and gates is imperative for the safety of the public and will help deter 
vandalism. Locks should also be placed on outside vault doors and electrical 
boxes. 
 
Lighting 
All lights should be kept in proper working order. Inside lighting is needed to 
properly see how to perform maintenance. Outside lighting is needed for security 
reasons and for maintenance during evening hours. 
 
Painting 
Both the interior and exterior of lift station should be inspected on an annual 
basis for painting concerns. Painting of stations should be performed on an as 
need basis. 
 
Fencing 
Fencing should be inspected on an annual basis to determine the condition of the 
fence, including gates and locks. Repairs should be performed as needed. 
 
Yard care 
Mowing and weed control should be performed as needed to give the 
appearance on a well kept lift station. 
 
Safety and warning signs 
Signs should be posted to allow the public information on who owns the station 
and who to call if an alarm has been activated.  Warning signs should be posted 
with notice of danger that exists within the confines of the lift station property. 

 
All inspections and work performed will be recorded and entered into the IMS for 

the Maintenance Supervisor's review. 
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Section V 
 

Pump Station Electrical Maintenance Program 
 

 A good preventative maintenance program will minimize unscheduled or 
"breakdown" maintenance.  When failure occurs, both financial expense and 
environmental damage will be greater than would have been the case, with a good 
scheduled preventive program. 
 
 A scheduled electrical preventative maintenance program would include the 
following, as applicable: 
 

 Building maintenance 
Lights 
Panel Locks 
Panel Doors 
Electrical enclosures 

 Wiring 
General inspection 
Conduit seals  
Conduit breaks or misalignment 

 Electrical motors  
Condition check 
Unusual conditions 
Electrical connections  
Current and voltage readings under load - by phase 
Operate pumps alternately 

 Meters 
Flow meters working properly, when existing  
Electric power meters - physical only! DO NOT OPEN! 
Electrical connections 
Inspect conduit integrity and seals, where required 

 Control Panels 
All closure clamps secured 
Enclosure cleanliness and corrosion 
Conduit penetration and seals 

 
 The City is revising and upgrading its pump station maintenance program by 
utilizing the IMS.  Figures V-1 through V-4 show screen shots of a typical pump station.  
Figures V-1a, V-1b, and V-1c are actual shots of a work order initiated by an alarm at 
the East Plant pumping station.  Figure V-2 shows the various components of the 
station.  Figures V-3 and V-4 deal with the weekly electrical maintenance. 
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 As the data is collected and entered into the IMS, the City's management will be 
able to monitor all the activities, including meter calibration and other parts such as 
flows resulting from rainfall events, power consumption, etc. 
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Figure V-1a



 
 
 
 
 

COR-143-SE 06SC89 V - 4 Pump Station Electrical Maintenance Program 

 
 

City of Oak Ridge, Tennessee Pump Station Maintenance Programs 

Figure V-1b
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Figure V-1c 
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Figure V-2 
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Figure V-3 
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Figure V-4 
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Section VI 
 

Pump Station Mechanical Maintenance Program 
 
 Mechanical maintenance may be either scheduled preventative maintenance or 
unscheduled.  If a good scheduled preventative program is not activated, unscheduled 
maintenance will be required on a more frequent basis. 
 

The mechanical maintenance program consists of two major parts: 
 

A. Scheduling the work.  
 

Necessary work must be scheduled in advance and must include items 
that must be performed during a given time. 

 
B. Performing the work. 

 
Maintenance work must be performed in a specific manner. Tasks must 
be performed the same way by all maintenance personnel.   

 
Scheduling maintenance 
 
Preparation of a lift station maintenance program requires consideration of three 
important factors: 
 

1. Recommendations by manufacturers of the equipment. 
2. Requirements of the individual lift stations. 
3. Knowledge and expertise of the maintenance personnel. 

 
Recommendations of Equipment Manufacturers 
Equipment manufacturers provide maintenance and overhaul recommendations 
for each piece of equipment they provide. This information is usually provided in 
a maintenance manual. Information would include frequency of oil changes and 
lubrication of bearings, types of lubricants, operating temperature range, 
pressures, flow rates, and disassembly procedures for specific equipment 
maintenance or parts replacement. The equipment maintenance schedule is 
developed by listing all of the manufacturer’s recommendations in sequence 
according to time periods, such as daily, weekly, monthly, quarterly, 
semiannually and annually.  When all of the equipment in the station and the 
frequency of each maintenance task have been tabulated, then the procedure for 
performing is to be entered into the maintenance portion of the IMS. 
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Pump Station Requirements 
Each individual pump station has different requirements. These differences result 
from the design type and location of the station. These requirements are to be 
developed primarily from station operating experience and should be evaluated 
annually. Reevaluation includes changes in frequency of tasks, operational 
methods, or pump station revisions or redesign in order to increase station 
reliability, prevent station failure alarms, and reduce crew workloads. 
 
Staff Knowledge Gained from Experience 
A very important factor in maintenance scheduling is the knowledge of the 
maintenance personnel. How to deal with local conditions, ability of operators to 
perform tasks, and the reliability of equipment will be important in a good pump 
station maintenance program. The experience of well trained maintenance 
technicians or electricians will be critical in a well run preventive maintenance 
program. The preventive maintenance program is established with a work order 
system to notify the crew to perform the required maintenance at the station.  
The system has a method of recording the work to be performed.  This 
information in the IMS is available to be checked and filed.  If maintenance work 
is missed or not performed, it must and can be rescheduled and completed. 
 
Information Management System 
 
All pump stations identified in the A.O. will have preventative maintenance (PM) 
work orders electronically and automatically generated by the IMS beginning 
January 2, 2012. 
 
Each pump station will have a unique work order number for each required 
weekly, monthly, quarterly, semi-annual, and annual inspection.  Printed with 
each work order will be a task list pertinent to the PM schedule and pump station. 
 
Upon completion of each PM, employees will book their labor and tool usage 
(trucks) required to complete each PM inspection.  The accompanying task list 
will be uploaded to the appropriate work order, with the data stored by the IMS. 

 
Cost Records 
Records maintained on each pump station will show the costs of operating and 
maintaining the facility. The costs include the following: 
 

 Electrical power cost. 

 Fuel costs such as gasoline and diesel. 

 Operational and maintenance costs on basis of labor, vehicles, 
equipment, and supplies including water and chlorine use. 
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 Scheduled preventive maintenance and repair costs on basis of labor, 
parts, shop expenses, vehicles, tool and equipment rentals, paint, 
lubricants and other supplies. 

 Unscheduled repair costs, including responding to the station telemetry 
alarms, power failures and other problems that require a visit to the station 
that was not regularly scheduled. 

 Repair costs to station caused by vandalism or accidents. 
 
By keeping accurate cost records, these costs for operating and maintaining the 
station provide the information needed to prepare yearly annual budgets. Cost 
data for pump stations shall be kept in the Information Management System. This 
data can be accessed at any time by City of Oak Ridge personnel for good 
management practices. 
 
Other Records 
Records other than the cost data that are important include the following items: 
 

 Preventive Maintenance Schedule for Pump Stations 
The equipment and preventive maintenance schedule for tasks to be 
performed on a monthly, quarterly, semiannual and annual basis must be 
properly identified. When the work has been completed and forms filled 
out, the data shall be entered into the Information Management System. 

 Unscheduled Work Order Requests 
A report form for unscheduled work shows the type of unscheduled work, 
why it was performed, and the costs, including labor, equipment and 
materials. All forms should be turned into the Information Management 
System manager for entry. 

 Modifications Made to the Station or Force Main 
All drawings and plans must be kept up to date to facilitate future work and 
to evaluate station performance. 

 Written Reports 
Important are written reports providing details of unusual conditions or 
repairs made to the lift station. These reports should indicate how repairs 
were made, time required, unusual conditions encountered, special 
equipment or material needs, or additional maintenance scheduling 
required if the job needs special attention or must be repeated in the 
future. All reports shall be turned into the Information Management 
System manager for entry. 

 Operational Data 
Operational data includes flow records, equipment lapsed time meter 
readings, and other operating data should be recorded and transferred to 
the Information Management System. 
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Scheduled Preventive Maintenance 
Preventative maintenance on a wastewater pump station should include the 
following (where applicable): 

 

 Air Compressor 
Condition check 
Oil change 
Lubrication 
Drain condensation 
Air filter 
Safety valve 
Gauge check 

 Belt 
V belt check/adjust 

 Blower ventilation 
Remove from service 
Inspect 

 Building maintenance 
Lights 
Locks 
Doors 
Electrical prev.-maintenance 

 Couplings 
General 
Check flexible coupling       
Coupling disassembly 
Alignment procedure 

 Dehumidifier 
Operational check 
Lube and inspection 

 Electrical motors 
Condition check 
Unusual conditions 
Lube-flush bearings 
Scope bearings 

 Meters 
Gallon counters 
Electric power meters 

 Pits or wells 
Inspection 

  



 
 
 

COR-143-SE 06SC89 VI - 5 Pump Station Mechanical  
  Maintenance Program 

 

City of Oak Ridge, Tennessee Pump Station Maintenance Programs 

 Pumps-centrifugal 
General 
Packing glands 
Condition check 
Operate pumps alternately 
Lubrication 
Pumping range 

 Submersible pumps 
Schedule pull and inspect 

 Sump pumps 
Operation check 
Inspection 

 Strainers 
Inspection and clean 

 Valves- air relief 
Inspection and clean 

 Valves- gate 
Operation 
Packing adjustment 
Packing lube 

 
All safety rules and regulations should be followed while performing maintenance 

at our pump stations. Following lock out tag out procedures is required during electrical 
maintenance. Confined space entry guidelines shall always be followed. A review of the 
safety procedures shall be performed by the maintenance supervisor with all employees 
on a scheduled time frame. 
 

All maintenance procedure shall be recorded on the pump station maintenance 
report form and turned into the maintenance supervisor for review. The supervisor will 
have the maintenance information entered into the Information Management System. 

 
 



 
 
 

 

Appendix A 
 

Pump Station Inspections 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


