
Bulletin #615, © Copyright, Smith & Loveless Inc., 2006, 2011

HASSLES?
Why pay more for submersible 12-YEAR PUMP

STATION COST
COMPARISON
MAINTENANCE AND REPAIR COSTS —
WET WELL MOUNTED PUMP STATIONS 
VS. SUBMERSIBLE PUMP STATIONS

The Unified Government of Wyandotte 
County and Kansas City, Kan. keeps 
detailed records on all repair and 
maintenance work orders and costs for 
its 53 duplex submersible and Wet Well 
Mounted Pump Stations.

A comprehensive 12-year study of this 
data reveals a nearly 56% difference in 
total maintenance costs between the 
two types of systems, factoring labor, 
parts and outside contractor expenses.  

EXECUTIVE SUMMARY: 

WHY PAY MORE FOR 
SUBMERSIBLE HASSLES?
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Wet Well Mounted Pump Stations 
reside above the wet well, at grade.

Inspect anything and everything. 
Instantly. Safely. Wisely.  
No lifting. No going down into the pit.
No sewage spills or cleaning.
No v-belts to maintain.
No confined space. 
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ABSTRACT 

Asset management is critical in maintaining and evaluating equipment crucial to the successful 
operation of a utility. A key aspect is the collection of complete, meaningful data for each piece of 
equipment and the ability to easily evaluate the data. In 2002, the Unified Government of 
Wyandotte County/Kansas City, Kan. implemented a system to collect data from their wastewater 
pump stations.  For each station, they logged labor hours, material costs, and outside contractor 
costs. From this data, they can establish a predictive maintenance schedule, budget for station 
repair and/or replacement based on return on investment, establish a benchmark for the cost of 
maintaining a typical station, compare the cost to operate and maintain different types of stations, 
etc. The utility has saved money by choosing equipment that results in lower life cycle costs, 
replacing equipment where costs exceed the benchmark and determine the financial impact of 
maintaining its pump stations. 

KEYWORDS: Asset management, data collection, pump station, operational cost, life-cycle cost, 
total cost of ownership, pump repair, collection system 

INTRODUCTION 

Asset management continues to trend across the North American water industry. Infrastructure 
funding issues are driving utilities to become even wiser stewards of the dwindling funds 
available for capital equipment like pump stations. Instituting an asset management mindset with 
respect to these pump stations should begin with compiling and analyzing life-cycle cost data. 
Adopting this practice in turn provides a framework to make improved capital and rehabilitation 
decisions in the future, which can result in a significant decrease in expenditure.  

When looking at life-cycle costs, one should consider the cost of time and materials to operate, 
maintain and repair the equipment, energy efficiency, expected equipment life, downtime costs, 
and outside contracted service expenses, in addition to the capital and installation costs. The cost 
of preventative maintenance programs should also be determined.   

If this data was available in sufficient amounts, a utility could statistically project maintenance 
and repair costs 20 to 30 years into the future. This information could be utilized along with 
capital costs, installation costs, energy costs, etc. to project total life cycle costs. This becomes an 
invaluable tool to determine the most cost-effective type of pump station for the purpose of 



determining the best long-term value for the utility.  Many utilities are forced to base their 
decisions on gut feel, rules of thumb, past practices and sometimes, flying by the seat of their 
pants because of a lack of good data required to make informed decisions. Decisions that should 
reflect the best long-term value for their constituents and support good asset management 
concepts to sustain our nation’s water and wastewater infrastructure. 

The Unified Government of Wyandotte County/Kansas City, Kan. (Unified Government) is 
known for operating one of the most progressive local governments in America. Formed when 
voters decided to combine the Wyandotte County Government and the Kansas City, Kan. 
Government, the Unified Government represents nearly 160,000 citizens. Wyandotte County 
includes the cities of Kansas City, Bonner Springs and Edwardsville.  

In 2002, the Unified Government initiated new asset management practices for their collection 
system pump stations. The results of their data compilation yielded new-found information about 
the individual “assets” within their collection system, namely their pump stations. The data 
allowed them to understand how the cost of maintaining their assets differed based on station 
type, as well as serve as a basis for predictive labor time and parts. 

METHODOLOGY 

In 2002, the Unified Government’s Water Pollution Control Division began to track all 
expenditures on labor and materials for its collection system operating. To track their assets, they 
installed detailed asset management software, produced and data collection infrastructure in 
order to track all pump station related costs. The software systems include MaintStar Sewer 
Management, MaintStar Inc., Irvine, Calif., and Lucity Project Management, Lucity, Overland 
Park, Kan.  

This software provides a structured system to identify and record each pump station along with 
providing inventory control of the parts used at each station. The work order based system was to 
be utilized each time any service was done at the pump station site. It records any issues, along 
with what was done to correct the problem.  Labor hours are captured along with parts and 
materials used for each work order.  Labor hours can be coded to several different labor rates 
based on regular, overtime, holiday rate, etc. The software can be used to schedule preventative 
maintenance. Work orders are filled out by the maintenance personnel each time they visit a 
station and then are returned to their supervisor, who has these entered into the system. The 
Unified Government also established a Preventative Maintenance schedule on all pump stations, 
based upon manufacturer recommendations. 

This study examines all of the data recorded by the Unified Government between January 2002 
and January 2014, or 12 years.  It specifically compares the 53 common duplex pump station 
systems, all of which handle a maximum total flow of 189 m3/d (50,000 gpd) and a maximum 
flow per pump of 63 L/s (1,000 gpm). Of these 53 pump stations operated by the Unified 
Government, 21 are submersible type pump stations while 32 are above-ground, vacuum primed 
type.  The submersible stations are made up of the following brands: Flygt, Meyers, Zoeller, 
Hydromatic, Fairbanks Morse, KSB, Gorman Rupp and ABS.  The above-ground vacuum 
primed stations are Smith & Loveless brand.  It should also be noted that two of the submersible 



stations and three of the vacuum primed stations were replaced with like kind within the study 
period. Additionally two of the submersible stations were replaced with vacuum primed stations 
within the study period. 

In order to more completely analyze the total cost of pump station ownership with regard to 
preventative maintenance and repairs, the study includes all costs at the pump station site.  For 
example, these include: electrical issues, pump repairs, outside contractor costs, service center 
costs, parts costs, material costs, etc.  The following definitions should be applied when 
analyzing the data: 

Months in study - number of months in which a particular pump station has data included in the 
study. 

PS # - unique pump station designation utilized by the Unified Government. 

Labor hours - includes all Unified Government personnel time at the pump station site. 

Labor cost - hourly rates multiplied by labor hours (rates vary by technician grade and by 
regular or overtime hours).  

Contractor cost - money paid to contractors or service shops for repairs, upgrades, maintenance, 
and emergency calls either on site or at an outside contractor’s facilities.   

Material cost - parts cost to repair or upgrade pump stations. 

Total cost - equals Labor cost, Outside Contractor Cost, and Material Cost. 

Average cost per year - equals the Total Cost divided by the number of Months in Study times 
12 months per year. 

Average per station per year - equals the Total Cost divided by the number of Months in Study 
times 12 months per year divided by the number of stations. 

RESULTS 

Table 1 summarizes the data from the 53 pump stations. This data was compiled from each of the 
individual work orders from the 12-year study. The maximum time that data was available was 
144 months.   

The following pump stations cover less than the maximum of 144 months because they were 
commissioned after the study began or were taken out of service before the study ended. 
Submersible pump station 20A was replaced in 2003 with vacuum primed station 20B in 2003.  
Submersible station 47A was replaced in 2007 with submersible station 47B.  Vacuum primed 
pump station 17A was replaced in 2005 with vacuum primed pump station 17B.  Submersible 



pump station 56A was replaced in 2002 with vacuum primed pump station 56B.  Vacuum primed 
pump station 11A was replaced in 2005 with vacuum primed pump station 11B.  Submersible 
pump station 70A was replaced in 2009 with submersible pump station 70B.  Vacuum primed 
pump station 42A was replaced in 2008 with 42B. 

Stations did not receive a letter suffix unless all of the equipment at the site was replaced.  When 
a complete station was replaced, the installation and capital costs were not included in the study.  
If a pump, valve, electrical component, etc. was replaced, all associated costs were included. 

Table 1. Total maintenance and repair costs from 2002 to 2014 



From this compilation of data, the Unified Government has been able to realize the total financial 
impact of maintaining all of its pump stations during the period, totaling $1,550,097.02 or at an 
average annual cost per station of $3,315 (based on total months).  Furthermore, it identifies for 
the department which individual pump stations cost the most to repair and maintain. Because the 
average cost per station per year is $3,315, it is evident that 32 of the stations exceed the average 
(18 of the total 21 submersible and 14 of the total 30 vacuum primed).  These were the first 
pump stations to be investigated to determine the reasons for higher maintenance and repair 
costs.  In fact, five have been replaced resulting in lower costs.  Following are examples of the 
savings.   

Station 56A was a submersible type station and was replaced with a vacuum prime station in 
2002.  The average cost per year before replacement was $4459; after replacement, the cost 
dropped to $1688.  If the average cost would have remained constant and the station not 
replaced, it would have cost the Unified Government an additional $30,941 during the study 
period.   

Station 20A was replaced in 2003.  The submersible station was replaced with a vacuum prime 
station.  This has resulted in lowering the average cost per year from $12,738 to $2,118. If the 
average cost would have remained constant and the station had not have been replaced, it would 
have cost the Unified Government an additional $109,566 during the study period. 

Figure 1.  Total repair and maintenance cost segmented by component 

As seen in Figure 1, labor is the largest component of the total cost for the 53 pump stations and 
in fact, is more than the total of the other two components combined.  This is good data to 
evaluate in the future to see if there are ways to reduce each category.  Table 2 and Table 3 
separate the data by pump station type to better facilitate additional analysis. 



Table 2. Submersible pump station total maintenance and repair costs 2002-2014 

Table 3. Vacuum primed pump station total maintenance and repair costs 2002-2014 

Because there is a representative sample of the two different types of pump stations, it is also 
possible to compare their associated costs.  As was stated before, they are similar in size as well 
as in amount of wastewater pumped.  It was surprising to see a significant difference in each 
category: labor, material and outside contractor. Figure 2 graphically portrays the differences in 
each category. 



Figure 2. Comparison of submersible and vacuum primed pump stations based on average 
annual cost per station. 

Figure 2 shows that each category is greater for the submersible pump stations based on the 
average yearly cost per station per year.  The labor hours are 51.9% more, the labor cost is 52.3% 
more, the outside contractor cost is 159% more, the material or parts cost is 383.8% more and the 
overall cost is 126.7% more for the submersibles. 

Comparing the total cost in Tables 2 and 3 over the 144-month study period, one will find that 
the submersibles cost $397,446 more to maintain and repair, bearing in mind there are 21 
submersibles compared to 32 vacuum primed.  Material or parts cost make up the largest portion 



of the difference.  If you drill down into the data, you will find that much of this can be attributed 
to replacement pumps.  The vacuum primed stations had few occurrences of high cost items. 

When one begins to examine the potential reasons for the increased Material costs with the 
submersible stations, the results become telling. Examining all individual work orders in excess 
of $4,000 yields a total of 64 for the 53 stations in the study, with a total cost of more than 
$428,000, or an average of $35,667 per year.  The 30 vacuum primed stations had 10 work 
orders in excess of $4,000, with a total cost just over $71,000.  Less than half of the work orders 
related directly to the pump station equipment. These work orders were for wet well cleaning, a 
broken force main, new electrical service at the site, generator rental, all because of power failure 
and a new auto-dialer system being installed.  It should be noted that of the 32 vacuum primed 
stations, not a single pump (of the 64 total duplex pumps) has required replacement during the 12 
year period. 

The 21 submersible stations had 54 work orders in excess of $4,000, with a total cost slightly 
above $357,000.  A very small percentage of the orders (seven) were not directly related to the 
pump station equipment; examples include a broken force main and new electrical service being 
installed at two separate stations.  The strong majority of the submersible pump station work 
orders related directly to the system equipment. This amount included replacement of more than 
42 individual pumps over the 144 months totaling more than $282,000.  These 42 pump 
replacements constitute an average of more than $23,000 per year alone on the submersible 
stations (not taking into account individual pumps that have a cost lower than $4,000).  

Certainly identification of equipment that is beyond its useful life and ready for replacement is 
an important benefit of data analysis as described. There are a number of other important areas 
where savings and extending equipment life results from constant monitoring and evaluation of 
cost categories. 

Negative trends have been identified utilizing the system and corrective action has been taken.  
The database is used to determine when a part was previously replaced to see if it is achieving its 
expected life.  If not, the cause is investigated. It may be determined that installation methods are 
being incorrectly carried out due to lack of training.  A retraining program is initiated, solving a 
recurring problem thus reducing both labor and material costs.  

Identification and action have been taken to improve methods in the predictive maintenance 
program. Increased cost trends over a period of time reflect a need to improve maintenance 
procedures.  An example would be periodic retrieval and cleaning of accumulated grease and 
contaminates from the submersible pumps in accordance with the manufacturer’s instructions. 
This prolongs life of the equipment and reduces the possibilities of catastrophic failures.  

Other costly maintenance and repair events can be uncovered and treated through the use of new 
technologies or products that reduce or eliminate a specific problem. The majority of the pumps 
in this study are 100 mm (4-inch) pumps that are more prone to clogging. There are impellers 
that have been newly developed that will reduce or eliminate clogging, thereby reducing the 
intensive amount of labor required to remove a blockage.  



CONCLUSIONS 

After more than 12 years of generating quality data to analyze, it’s abundantly clear that this is a 
powerful tool that allows the Unified Government to put good asset management principles into 
operation.  Without good data, it is impossible to maximize the potential of each pump station 
and operate the system in the most efficient manner.  Tracking pump station ownership costs 
facilitates more accurate long range planning.  It is imperative for performing life cycle costing.  
With this system in place, capital equipment repair/replace decisions can be based on a cost 
benefit analysis. 

The results of the study also overwhelmingly demonstrate a strong life-cycle cost for above-
ground, vacuum primed pumps stations compared to submersible types within the system, 
including across all sectors of labor time, cost, outside contractor cost, parts and maintenance. 
The study revealed that in the 12-year period, the savings for the vacuum primed type station 
was nearly 56% (or more than $2,725 per station).  

The historical data has made trend analysis possible.  This has resulted in replacement of 
problematic controls, pumps, valves, etc. and provides the needed information to justify 
decisions to upper management.  An additional benefit is more accurate budgeting for projected 
future expenses.  Future research should include energy efficiency and expected pump life based 
on historical data.  Good asset management practices have proven to reduce expenses and greatly 
improve decision making. 
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Wet Well Mounted Pump Stations 
reside above the wet well, at grade.

Inspect anything and everything. 
Instantly. Safely. Wisely.  
No lifting. No going down into the pit.
No sewage spills or cleaning.
No v-belts to maintain.
No confined space. 
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