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1 Introduction
1.1 Summary
This Water Tank No. 9 Pre-Conceptual Design Memo presents information to assist Shakopee Public 
Utilities Commission in the review of the Water Tank No. 9 criteria for the type and “style” of water tower. 
Tank types assessed for Shakopee Public Utilities include:

1. Spheroid Water Tower 
2. Composite Water Tower

The water tower will have a capacity of 500,000-gallons with approximate height of 130-feet and will be 
located adjacent to Groundwater Storage Tank No. 7. 

The selected tank will be included in a Conditional Use Permit (CUP) for height variance with the City of 
Shakopee.

The address of the proposed tank location is: 1415 Wood Duck Trail, Shakopee Minnesota 55379

1.2  Background
The water tower concept was evaluated as part of the ground storage reservoir (GSR) No. 7 Conditional 
Use Permit (CUP) in February of 2014 with Resolution No. PC14-005 (Appendix 1).  However, the water 
tower design included in the CUP did not include a variance for tank height.  After Commission review and 
tank type is selected, a height variance will be applied for with the City of Shakopee.

Additionally, Marschall Road was reconstructed after the time of the 2014 CUP and the Scott County 
designated a new right of way (ROW) along Marschall Road included in the Scott County ROW Plat No. 90 
(Appendix 2).  The proposed water tower location will be slightly adjusted when compared to the 
approved CUP location to prevent the need for a setback variance.  No setback variance will be required 
for the new water tower.

2 Existing Site Conditions
2.1 Existing Site and Utilities
The site is located at the northeast corner of the intersection of Wood Duck Trail and Marschall Road in 
Shakopee, Minnesota and includes the existing ground storage reservoir (GSR) No. 7 which was designed 
and constructed between 2014 and 2015. The property was designed to allow for construction of a new 
elevated water storage tank (tank no. 9) to be installed between the existing GSR and Marschall Road. 
Water Storage Tank No. 7 is a 2,000,000-gallon at-grade pre-stressed concrete GSR. During construction 
of tank 7, underground infrastructure was installed to prepare for future elevated water tower utilities. See 
Appendix 3 for utility location.  
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Property conditions:

1. A 30-inch steel casing is installed under Marschall Road for 12-inch watermain to connect with 
proposed Tank 9. The casing runs from the NE corner of Wood Duck Trail and Marschall Road to 
the NW corner of the intersection where it terminates with a concrete plug.

An existing stormwater infiltration basin located on the site will require modifications to allow for 
construction efforts.  The Barr design team is consulting with SPU and City of Shakopee staff to confirm 
allowable modifications.

2.2 Conditional Use Permit Application
An existing Conditional Use Permit (CUP) was completed in February of 2014 with Resolution No. PC14-
005.  This CUP had planned for a 250,000-gallon spheroid steel tank, and modification to allow for a 
500,000-gallon spheroid or composite water tower will be required.  The existing CUP did not include 
adequate height variance to accommodate an elevated water tower.  A new CUP will be applied through 
the City to allow height variance and modify tank volume.  

3 Water Tower Design
3.1 Water Tower Type Comparison
Two tank types are considered for the Shakopee Public Utility Water Tank No. 9:

1. Spheroid: As shown in Figure 1 below, a spheroid tank is a single pedestal mounted tank with 
standard sizes available of up to 2,000,000-gallons of storage capacity. For best economical costs 
typical storage tanks range from 150,000 to 750,000-gallons. Spheroid storage tanks are 
favorable in situations that require a small construction footprint. Sleek tower design provides an 
aesthetic appearance, and the bowl allows for client logo placement. Telecommunications 
equipment may be installed on the outside of the tank. Maintenance cost for a spheroid tank is 
higher than maintenance cost for a composite tank. Major tank maintenance typically occurs 
every 25-years.  Do to the limited space inside the tank cone, a valve vault will be required for 
installation of an altitude valve. 

Figure 1: SPU Water Tower No. 8 (spheroid)
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2. Composite: Per Figure 2 below, a composite tank includes a single concrete pedestal supporting 
a welded steel tank. Composite tanks are commonly available in sizes from 150,000 to 3,000,000-
gallons. For best economical cost general use sizes of 500,000-gallons and up are common. 
Maintenance cost for a composite style tank is lower than for a spheroid type, due to concrete 
column support not needing paint. The bowl allows for client logo placement. Exterior 
architectural finishes are available for the concrete column if desired by the client. 
Telecommunications equipment may be installed on the outside of the tank. Additional 
equipment storage space is available in column with optional overhead door access.  The 
additional storage allows for installation of valves normally located inside underground vaults.  
The top of bowl of a composite tank is generally flatter than spheroid type tanks and allows for 
additional guardrail resulting in ability to include additional rental space for antenna service 
contracts.  The composite guard rail is approximately 60% larger in circumference compared to 
the spheroid tank guardrail.

Figure 2: Example composite style tank

Each tank type dimensional properties are shown in Table 1 below.

Tank Type Bowl Dia (ft) Stem Dia (ft) Cone Dia (ft)
*Top EL (ft)

Estimate
500,000-gallon 

Spheroid 55'-6" 10'-0" 32'-0" 130
500,000-gallon 

Composite 52'-0" 24'-0" n/a 128.5
*Assume 42" handrail and estimate tank height above overflow elevation

Table 1: Tank Dimension Comparison

SPU will have an opportunity to select tank aesthetics during design of the selected tank type.  To assist in 
evaluation of the two tank options, renderings of each tank shown from the north and south directions 
are included in Appendix 4.  The renderings include aesthetics that complement the existing Tank 7 GSR 
located on the site.  The city name is displayed on the tank bowl in both the north and south directions 
and the SPU logo is displayed on the tank bowl in both the east and west directions.
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3.2 Site Plan and Water Tower Shadow Analysis
A preliminary site plan has been prepared and is shown in Appendix 5. To prepare for future water tower 
maintenance, the proposed water tower and existing GSR No. 7 are required to maintain a minimum 15-
feet clear separation.  The composite water tower allows for additional clearance as the bowl diameter is 
slightly smaller than the spheroid bowl diameter.  Both water tower options meet the minimum clearance 
requirement and do not require setback variance.

A shadow analysis study was performed on the proposed water tower.  The water tower was evaluated on 
both the winter and summer solstice to identify the maximum limits of the shadow throughout the year. 
The analysis shows that the tower’s shadow will project onto residents’ properties and houses over the 
period of the year.  Appendix 6 shows the shadow projection as anticipated for both the winter and 
summer solstice. 

3.3 Project Cost Comparison
The project cost analysis is described below in two categories to allow for identification of cost for each 
individual water tower type and associated common site improvements.  The project design is currently at 
a pre-conceptual design stage and cost estimate confidence for the included work is low.  Cost is 
anticipated to fluctuate based on timing of construction, materials and equipment lead times and 
shortages, market uncertainty, contractor availability, site constraints, etc.  It is important to note that in 
recent years’, construction cost have been resulting in contractor bids of double anticipated construction 
cost estimates and the presented cost below is not guaranteed.

Category 1: Water tower type cost comparison. Table 2 below outlines costs related to each water tower 
type.

 The spheroid tank type will require an underground altitude valve vault
o Vault cost estimate (spheroid tower only) = $65,000
o The base design of the composite tank type will not be require an altitude valve vault.  

 Each tank type will include materials and labor for installation, testing, coating, and electrical.  
(Cost estimate obtained from Phoenix Fabricators and Erectors, LLC)

o Spheroid = $2,815,000
o Composite = $3,325,000

 The spheroid tank will require higher maintenance costs at the 25-year maintenance cycle 
compared to the composite tank type.

o Spheroid 25-year maintenance = $600,000
o Composite 25-year maintenance = $480,000

Tank Type Tank Cost Valve Vault Total
25-Year Estimated 
Maintenance Cost

Spheroid $2,815,000 $65,000 $2,880,000 $600,000
Composite $3,325,000 N/A $3,325,000 $480,000

Table 2: Summary of estimated tank cost
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Category 2: Common site improvement costs. 

The overall project will include modifications to water utility, electrical utility, landscaping, irrigation, 
bituminous, stormwater utilities and infiltration basin.  The cost for site improvements is estimated to be 
$700,000.  

Table 3 summarizes estimated total project cost including site improvements for each water tower type.  
The composite style water tower is estimated to be a higher cost option, however lower maintenance 
costs of the composite water tower, as shown in Table 2 above, will reduce total life cycle cost.

 
*Total Project 

(Spheroid)
*Total Project 
(Composite)

Tank Cost $2,880,000 $3,325,000
Site Improvements $700,000
Total $3,580,000 $4,025,000
*Cost do not include evaluation of maintenance costs.

Table 3: Summary of estimated project cost

We appreciate the opportunity to prepare this pre-conceptual design memo for Water Tank No. 9.  As the 
project design progresses, additional project details will be defined, and higher confidence cost 
estimation will be available.

Please contact Mike (mburdorf@barr.com; 507-380-6521) if you have any questions.

Sincerely,

Mike Burdorf, PE
Sr. Water/Wastewater Engineer, Project Manager

mailto:mburdorf@barr.com
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Appendix 1:

Conditional Use Permit Dated February of 
2014 with Resolution No. PC14-005

















Barr Engineering Co.    SPU Water Tank No. 9 Pre-conceptual Design

Appendix 2:

Scott County ROW Plat No. 90
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Appendix 3:

 Existing Conditions Plan
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Appendix 4:

Tank Type Renderings



APENDIX 4 – TANK RENDERINGS

Spheroid Tank Southbound Marschall Road

Spheroid Tank Northbound Marschall Road

Composite Tank Southbound Marschall Road

 

Composite Tank Northbound Marschall Road
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Appendix 5:

Proposed Site Plan
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Barr Engineering Co.    SPU Water Tank No. 9 Pre-conceptual Design

Appendix 6:

Water Tower Shadow Analysis
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AMI Project Status Jan-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23 Mar-23 Apr-23 May-23

Phase 1 - Consultant Selection - KTI Complete

Phase 2  - RFP Development 

  Task 2.1 - Kick Off Meeting Complete

  Task 2.2  - Department Meetings-Project Scope Complete

  Task 2.3 - Master Agreement - Legal Review Complete

  Task 2.4 - Bid Pkg Development Complete

  Task 2.5 - Internal Review of Bid Pkg/Edits Complete

  Task 2.6 - AMI Bid Advertisement Complete

  Task 2.7 - Create SFTP Site for Electronic Bids Complete

  Task 2.8 - Public Posting of  RFP (5/21) Complete

Phase 3 - AMI Review and Vendor Selection

  Task 3.1 - Sealed Bid Opening  (6/20) Complete

  Task 3.2  - Initial Feedback/Summary from KTI Complete

  Task 3.3 - RFP Reviews-KTI and Team Complete

  Task 3.4 - Communications to Non-Finalists Complete

  Task 3.5 - Vendor Presentations (2) EOM Complete

  Task 3.6 - Assessment of Finalists Complete

  Task 3.7 - Selection of Vendor by Commission (11/7) Complete

Phase 4 - Contract Negotiations 

  Task 4.1 - Legal Review - BSE/Itron/SPU Complete

  Task 4.2 - Commission Approval of MSA (2/7) Complete

  Task 4.3 - SOW Review/Negotiations In Progress

Phase 5 - Post Award - Pre-Inventory

  Task 5.1 - Itron Requirements - Coding/Forms Complete

  Task 5.6 - Secure Additional Meter Budget $ Complete

  Task 5.2 - Determine First Article Testing Area Complete

  Task 5.3 - Determine Meter Quantities Complete

  Task 5.4 - Complete Electric Meter Configurations Complete

  Task 5.5 - Determine Water Replace vs Retrofit Complete

  Task 5.6 - Create and Submit PO's Complete

  Task 5.8 - NISC Integration and MDM In Progress

  Task 5.9 - Inventory Management In Progress

  Task 5.7 - Identify Next Steps In Progress
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