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TECHNICAL MEMORANDUM 
 

Date: June 17, 2025 

To: East Range Water Board 
 16 West 2nd Avenue N 
 Aurora, Minnesota 55705 

From: Brian Guldan - Bolton & Menk, Inc. 

Subject: Aurora Water Distribution System Model Summary 
 East Range Water Board 
 Project No.: 24X.135759 

1. Overview 

Bolton & Menk has developed a water model for the East Range Water Board to determine the 
feasibility for the Aurora tower to feed water to Giants Ridge in various scenarios. SEH did a study 
in 2024 to evaluate the potential for Biwabik to supply emergency water to Aurora and Town of 
White. A summary of the information from both studies is included below for the record of the 
Board.  

2. Bolton & Menk Water Model Summary 

Bolton & Menk developed a water model to evaluate various scenarios in which the Aurora tower 
could be used to feed water to the Giants Ridge water system. The results are summarized below 
for the existing system and the two scenarios developed.  

 Existing System 

The first two figures titled, “Existing Average Day – Pressure” and “Existing Maximum Day – 
Fire Flow” show the pressures under average day flows and available fire flows under 
maximum day flows throughout the Aurora, Biwabik, and Giants Ridge water systems. This 
information is based on the standpipe in Giants Ridge being ‘on’ and fed as normal from 
Biwabik. 

 Giants Ridge Without Standpipe 

The next two figures titled, “Giants Ridge Without Standpipe Average Day – Pressure” and 
“Giants Ridge Without Standpipe Maximum Day – Fire Flow” show the system pressure and 
available fire flow in the system when the standpipe in Giants Ridge is turned off and the 
Aurora tower is used to feed the Giants Ridge system by gravity.  

(a) System Pressure 

The pressure map shows that under this scenario; there is one area that experiences 
the lower end of recommended water pressure (30psi). This is due to the area being 
a high point in the system and is located just north of the interconnect at Lake Mine 
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Road along Voyageurs Trail. In the past when the system was fed this way, there 
were no complaints of low water pressure by the residents in that area and the 
system functioned properly under average day conditions.  

(b) System Fire Flow 

The map of fire flow shows lower than recommended fire flows available in Giants 
Ridge, specifically around the main recreation area. This is the darker brown color 
on the map which indicates fire flows are between 500 and 1,000 gpm. Required fire 
flow for residential areas is at least 1,000 gpm.  The reason that fire flows are 
limited to between 500 and 1,000 gpm in this area is because higher fire flow rates 
will result in low pressures in other parts of the system, specifically at the high point 
just north of the interconnect. To maintain all system pressures to at least 20 psi, 
the model limits the fire flow available in the system. 

Although the model limits the fire flow, the actual operation of the system would 
function quite differently than the model. If a hydrant was opened in the Giants 
Ridge system, the hydrant would flow at the maximum rate that could be supplied. 
This would result in pressures elsewhere in the system dropping below 20 psi. When 
system pressures drop below 20 psi, the Minnesota Department of Health would 
need to be contacted and it could result in a boil water notice. In the worst-case 
scenario, opening a hydrant could create a negative pressure (vacuum) at the high 
point in the system which could cause the watermain to collapse. Neither one of 
these scenarios is acceptable and therefore fire hydrants should not be used while 
the standpipe is out of service. 

If the system needs to operate with the standpipe out of service, provisions should 
be made to ensure that no hydrants are opened and there is a secondary water 
source for fire fighting needs.  

 Giants Ridge with Standpipe & Aurora Tower 

The standpipe in Giants Ridge and the water tower in Aurora cannot be used simultaneously 
to feed the system because the Aurora tower is at a higher elevation than the standpipe and 
would cause the standpipe to overflow. 

3. SEH Model Memorandum Summary 

The SEH Memorandum dated November 14, 2024, was written for the city of Biwabik to establish 
feasible water delivery flow rates between the water systems of Aurora/TOW and Biwabik to 
identify any bottlenecks or restrictions that would cause issues if Biwabik were providing 
emergency water supply for Aurora/TOW. The baseline established for the demand to TOW and 
Aurora is average day flow of 250,000 gallons at a rate of 175 gpm and a fire flow rate of 500 gpm 
for 3 hours on a once-per-day fire event. The emergency interconnect between the Aurora/TOW 
and Biwabik water systems is located at the intersection of Voyagers Trail and Lake Mine Road. 
The valve can be opened to allow the Aurora tower to feed Biwabik’s system by gravity, or to 
pump water from Biwabik’s Voyagers Booster Station to Aurora/TOW. The conclusions of the SEH 
study are summarized as follows. 
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• The Biwabik water treatment facility could provide a constant emergency flow rate of 175 
gpm (250,000 gpd) to the Aurora/TOW water system by pumping from the Voyagers 
Booster Station to the Aurora tower. 

• Pumping at the normal operational rate of 300gpm and to sustain the average day demand 
supply of 250,000 gpd to Aurora/TOW, water would need to be pumped from the Biwabik 
WTP 24 hours a day with a 4-hour window for backwash and maintenance every 3 days. 

• The Beach/Campground Booster Station and Voyagers Booster Station would be critical 
components that would also need to maintain reliable operation to deliver water from the 
Biwabik WTP to the Aurora/TOW system. 

4. Conclusions 

Combined findings of the Bolton & Menk Water Model for the Aurora/TOW system show that the 
Aurora tower is capable of feeding water to the Giants Ridge system, but the standpipe must be 
turned off. Operating under this setup creates the potential for low water pressures upon opening 
a hydrant in the Giants Ridge system. Therefore, hydrants should not be used if the system is 
operating without the Giants Ridge standpipe. If it is desired to feed the Giants Ridge system from 
the Aurora system for long periods of time, a control valve station should be installed to open and 
close to fill the standpipe.  

The SEH memorandum for Biwabik shows that the Biwabik water system is capable of supplying 
emergency water to the Aurora/TOW system at a rate of 250,000 gallons per day but requires 24 
hour per day operation of the Biwabik Treatment Plant. Therefore, supply from Biwabik to the 
Aurora/TOW system could be used in an emergency situation but is not sustainable for long 
period of time. Furthermore, the Aurora/TOW system is currently being planned for expansion to 
include the City of Hoyt Lakes.  This will increase the average day used to over 550,000 gallons. 
Once this expansion occurs, the Biwabik system will not be capable of supplying enough water for 
the demands. Therefore, it is not recommended to make significant capital investments to 
maintain the emergency supply from Biwabik to the Aurora/TOW/Hoyt Lakes system.  

 

Enclosures:  SEH Water Model Memorandum, 11-14-2024 
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