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Introduction and Background 

Within the Cuyahoga Valley National Park system, the Cuyahoga River supplies water to 

the Ohio and Erie Canal via a canal diversion dam.  The dam is located just south of the 

Brecksville-Northfield High Level Bridge, where the Cuyahoga River and the Canal both 

meander north in a parallel fashion.  First constructed in 1951, the main purpose of the dam was 

to provide a constant feed of water to the Canal by the Brecksville Feeder Gates.  No pumps or 

mechanical devices were used in the dam, rather gravity maintained the varying water supply 

required.  Recently the diversion dam has been recognized by the Ohio Environmental Protection 

Agency as a cause for deficient water quality downstream in the Cuyahoga River.  It has been 

shown in a Total Maximum Daily Load report provided by the Ohio EPA that an evaluation for 

removal of the dam should be conducted.  Following the initial evaluation, a study team 

acknowledged additional solutions worthy of careful consideration such as, no removal or 

modification, partial removal/modification of existing components, or complete removal of the 

dam.   

In light of the various alternatives under investigation, a supply of water from the 

Cuyahoga River to the Ohio and Erie Canal must be provided.  If the Canal does not receive the 

proper amount of water, there could be small, but important, environmental or agricultural 

impacts.  Therefore the National Park Service, who maintains the Cuyahoga Valley National 

Park, has issued a report called the Hydrologic Study and Design Alternatives: Watered Section 

of the Ohio and Erie Canal Brecksville Feeder Dam to Rockside Road.  Within the report, a flow 

estimate of 20 ft3/sec or 12.9 million gallons per day (mgd) from the Cuyahoga River is required 

for proper function of the Canal.  This report addresses identification and evaluation of pump 

alternatives to meet the required flow. 
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Project Scope 

The scope of this project was to provide a minimum of four options to provide the needed 

flow to the Ohio and Erie Canal.  The evaluation will include assessment of centrifugal and 

screw pump alternatives.  The evaluation included pump sizing, estimated equipment costs, 

estimated annual operation and maintenance costs, estimated pipe costs, and area needed for 

installation.  The objective is to identify and rank the selected pump alternatives based on their 

ability to meet the required flow in a cost effective manner. 

 

Approach 

The primary sequence for this project was as follows: 

1. Create a physical model of the site (Cuyahoga River and Ohio and Erie Canal). 

2. Select pipe material and size. 

3. Identify potential pump candidates that can deliver the required flow under the physical 

model conditions developed in Step 1. 

4. Compare selected pump option costs and rank the options accordingly. 

 

Physical Model 

Based on a pictures taken during a site visit (see Figure 1 and 2), a physical model of the 

site and proposed pump location for centrifugal pumps was created and is shown in Figure 3.  

This system included an estimated water level elevation difference of 5 feet.  The pipe inlet 

should be placed sufficiently under the water surface and a strainer provided to prevent debris 

and wildlife from entering the pipe.  The pump house (estimate 20 ft x 20 ft floor plan) is  
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Figure 1. Ohio and Erie Canal Adjacent to Brecksville Feeder Dam. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Ohio and Erie Canal Running Under S.R. 82. 
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Figure 3. Physical System Layout. 

 

proposed to provide cover as well as sheltered operation and maintenance of the pump.  

Additionally, the pump house will aid in sound control and pump security.  A gate valve is to be 

installed downstream from the pump for circumstances requiring pump or system maintenance.  

Lastly, the pipe outlet is horizontally directed into the Canal with an affixed screen to prevent 

debris or wildlife entering the pipe, as well as riprap installed to prevent erosion.  Screw pump 

installation and layouts were provided by the pump manufacturer. 

 

Pipe Material and Sizing 

 Reinforced concrete pipe (RCP) and ductile iron were evaluated for this project.  Price 

quotes were obtained (get-a-quote.net) and showed ductile iron to be almost four times as 

expensive as RCP.  The final pump type (centrifugal or screw pump) selection will likely 
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determine the more appropriate choice.  The pipe size, however, is a significant factor in the 

hydraulic system performance.  Analysis was performed on 18” and 24” diameter pipes and 

showed the benefit of reduced friction losses in a 24” diameter pipe outweigh the additional 

material cost.  This was not unexpected because the total pipe length is not a significant cost 

factor for this project. 

 

Pump Selection and Hydraulic Analysis 

 For centrifugal pumps, Goulds Pumps data was obtained via their web site and the pumps 

were evaluated based on their ability to provide the required flow (20 cfs).  Hydraulic analysis 

was performed using WaterCAD® software.  Screw pumps, however, operate on different 

principles than centrifugal pumps and do not require the same type of analysis.  They can simply 

be selected based on the required flow.  Two companies were contacted for screw pump quotes: 

Lakeside Equipment Corporation (Bartlett, Illinois) and Hayward Gordon (Mississauga, 

Ontario). 

 

Results and Discussion 

Hydraulic analysis results for the centrifugal pumps are presented first and then 

compared to equipment and operation costs of the screw pumps (as provided by the screw pump 

manufacturers).  We have analyzed three centrifugal pumps which are capable of providing the 

required flow rate to the Canal and are capable of pumping river water.  Appendix A has the 

specific centrifugal pump performance curves and details for three pumps that met the required 

flow.  Using the Energy Cost Analysis module in WaterCAD® and using an energy cost of 

$0.075/kWh, Table 1 presents the energy costs associated with operating these pumps.  There 
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was not much difference between the 20x20 WSB-14.25" and 18x18-22H-L-16.5" Models, 

however, the 20x18S-19.375 Model was prohibitively expensive.  

 

Table 1. Energy Costs Associated with Selected Centrifugal Pumps. 

Goulds Pump Model Daily Cost ($) Annual Cost ($) 
20x20 WSB-14.25" $78 $28,470 
18x18-22H-L-16.5" $84 $30,660 

20x18S-19.375 $124 $45,260 
 
 

The next step in the project was to obtain daily power costs for two screw pumps that could 

deliver the required flow.  Several manufacturers (Lakeside Equipment Corporation and 

Hayward Gordon) were contacted and their calculated energy costs are summarized in Table 2.  

All quotes and information are also provided in Appendix B for Lakeside Equipment and in 

Appendix C for Hayward Gordon.   

 

Table 2. Energy Costs Associated with Selected Screw Pumps. 
 

Pump Manufacturer Pump Model Daily Cost ($) Annual Cost ($) 
Lakeside Equipment 60”-3 Flight  $51 $18,615 

Hayward Gordon XCS16C $73 $26,645 
 

As shown in Table 2, the screw pumps have much lower energy costs than the centrifugal 

pumps.  The low power draw and high efficiency of the screw pump make it considerably more 

appealing than the traditional centrifugal pumps.  Furthermore, the Cuyahoga River is likely to 

have solids in the water and screw pumps by design are better equipped to handle this situation.  

Table 3 summarizes the energy cost information for the five pump options assessed for this 
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project.  As ongoing energy costs are the major cost factor for this project, Table 3 clearly shows 

the screw pumps are the pump of choice. 

 

Table 3. Rank of Pump Options for Providing Alternative Flow. 
 

Option 
Rank 

 
Pump Manufacturer Pump Type Pump Model 

Energy 
Daily Cost ($) 

1 Lakeside Equipment Screw 60”-3 Flight  $51 
2 Hayward Gordon Screw XCS16C $73 
3 Goulds Centrifugal 20x20 WSB-14.25" $78 
4 Goulds Centrifugal 18x18-22H-L-16.5" $84 
5 Goulds Centrifugal 20x18S-19.375 $124 

Note:  Rank of 1 indicates the most favorable option. 
 
 
 Since the Lakeside equipment screw pump was far more superior (from an energy cost 

perspective) than the rest of the pumps, a pump equipment cost quote was only obtained for this 

pump.  Lakeside Equipment quoted a unit price of $65,900 per pump and recommends two 

pumps for service and maintenance issues, for a total equipment cost of $131,800.  The pricing 

includes a motor and other items required for the operation of the pumps (details are included in 

Appendix B).  A summary of costs and items associated with the Lakeside Equipment pump are 

summarized in Table 4. 

 
Table 4. Cost Breakdown and Requirements for Recommended Pump Alternative from 

Lakeside Equipment. 
 

Item Unit Cost Cost 
 

Note 
Two Pumps $65,900 per pump $131,800 (one time) -- 

50 ft Iron Pipe $65 per LF $3,900 (one time -- 
Energy $0.075 kWh $18,615 per year -- 

Maintenance $1,500 per month $18,000 per year Low Maintenance 
Pump Area -- -- 30 ft x 50 ft 



     11 

 

 

Conclusions and Recommendations 

 Five pump alternatives were assessed and a screw pump from Lakeside Equipment 

proved to be the most economical choice.  According to Lakeside Equipment, the exact type 

should be “a 60-inch diameter, 3-flight open pump with a 30-inch diameter by [0.375]-inch thick 

wall for a lift (H) of 10.0 feet (assumed) while operating at 30 degrees inclination.  Each pump 

would operate at 34 rev/min […]” (Eckstein 2006).  This recommendation is based on several 

major assumptions described earlier in the report and this information needs to be verified before 

a final design or decision is made.  There are also some operational concerns which are beyond 

the scope of this study, but should be noted for future reference.  One challenge will be to try and 

maintain some type of pump control as it relates to the quantity of water in the Ohio and Erie 

Canal.  This may addressed by investigating some type of intermediate reservoir-retention 

system between the two bodies of water and could result in lower energy costs. 
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