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TECHNICAL MEMORANDUM 

To: Gary Peters  

 Public Works Director  

 City of Minnetrista 
 

From: Richard Wagner, PE  

 Project Manager 

 AE2S 

 

Re: Watermain Replacement Summary 

 

Date: August 15, 2022 
 

The City of Minnetrista (City) is considering completing a full depth reconstruction of municipal 

streets in the Morningview Drive and Westwood Drive neighborhood.  These streets include 

Morningview Drive, Westwood Drive, Eastview Avenue, Morningview Terrace, and Westwood 

Avenue.  This area is depicted in Figure 1 – City of Minnetrista Proposed Street Reconstruction.  

In addition to replacing these streets, the City is considering improvements to the storm water 

systems along with adding sections of curb and gutter.  The sanitary sewer collection system is 

reported to be in good condition due to previous relining work and will not be included in the 

reconstruction project.  The remaining utility, the watermain, may also be replaced during this 

reconstruction project.  The City has requested an opinion on the need to replace the watermain 

in this neighborhood while completing the reconstruction project.  

The City retained Advanced Engineering and Environmental Services LLC (AE2S) to summarize 

known information pertaining to the watermain in this neighborhood and offer an opinion on 

the need to replace it.  This Watermain Replacement Summary Technical Memorandum was 

prepared to summarize the findings.  Included in this Technical Memorandum is an overview of 

the street project, watermain information, opinions of cost, and recommended alternatives.  
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Figure 1 - City of Minnetrista Proposed Street Reconstruction 
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BACKGROUND 

The City has indicated that previous street evaluations were completed in the Morningview Drive 

and Westwood Drive neighborhood.  The evaluation indicated that the streets were in poor 

condition with limited wear coarse remaining.  The streets were also reported to be beyond 

rehabilitation.  In addition, the streets have multiple patches due to utility excavation and repair.  

Due to these characteristics, it was determined by the City that the streets in this area should be 

fully reconstructed. 

WATER SYSTEM REVIEW 

The watermain associated with the proposed reconstruction project was reviewed as part of this 

technical memorandum. The watermains in this neighborhood were installed in 1973 based on 

the as-built information provided.  The watermain material is ductile iron and is primarily 6-inch 

diameter pipe. There are approximately 85 water service connections, 14 hydrants, and 

approximately 11 gate valves.   

Water System Conditions 

The City has completed numerous emergency watermain repairs in this neighborhood.  A list of 

ten watermain repairs beginning in 2004 was provided by the City, although all watermain 

repairs in this area may not have been documented.  The nature of the watermain failure varied, 

but descriptions consisted of a leaking valve, cracked pipe, and hole in the pipe.  The hole in the 

pipe description was listed as the reason for failure on six of the ten watermain repairs.  

Attachment No. 1 – Water Main Repairs is provided at the end of the technical memorandum 

showing the location and nature of the repairs. 

The City has indicated that during the watermain repairs the condition of the pipe was observed 

to assist in determining the cause of the pipe failure and provide insight into overall pipe 

condition.  Some of the observations shared included the lack of a poly wrap around the ductile 

iron pipe, pitting and corrosion of the metallic pipe, and pipeline coatings that were noted as 

being less than ideal compared to current day pipe coatings.  There was also speculation that 

some of the pipe failures were the result of aggressive, or hot, soils that degraded and corroded 

the metallic pipe.  The U.S. Geological Survey (USGS) provides mapping services and data 

throughout the U.S.  Attachment No. 2 – Steel Corrosivity provides information on locations of 

hot soils.  A portion of the reconstruction project area is shown as having high steel corrosivity 

while the majority of the area is shown as moderate steel corrosivity.   

As previously mentioned, the watermain was installed in 1973 and is approximately 50 years old.  

The pipeline breaks are believed to be a result of the pipe age and corrosion of the pipe 

material.  These pipeline issues are not anticipated to improve and will likely get worse the 
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longer the pipe remains in service.  The City staff has recognized that the pipeline is in poor 

condition and have modified their watermain operations in this area to reduce potential pipeline 

failures.  These modifications include not operating gate valves unless necessary, reduced 

flushing frequencies, limiting water sampling to the required minimum, and spending extra time 

while operating watermain features to limit stress on the watermain.   

American Water Works Association (AWWA) prepared a research report in 2012 title “Buried No 

Longer”.  This research report discussed the age and life expectancy of buried pipelines in the 

U.S.  Within this document, pipeline materials, ground conditions, laying practices, etc. were 

used to estimate the service life of existing pipelines.  Using this service life information 

provided by AWWA, a chart was developed to determine the probability of pipeline failure 

based on years in service and pipe material.  This chart is based on average pipeline 

characteristics in average installation condition for the upper Midwest region of the U.S.  The 

Minnetrista ductile iron pipe within the reconstruction project is approximately fifty years old 

and based on the curve below shows that the anticipated frequency of pipeline failures is likely 

to increase.  In addition, based on the previous pipeline breaks the curve shown below could be 

shifted to the left resulting in a higher probability of pipeline breaks or failures.   

 

Based on the observed conditions, pipeline age, the multiple pipeline failures and repairs, the 

lack of poly wrap and corrosion protection, and experience with pipeline failures due to normal 

operations; the pipeline has been identified as a good candidate for replacement. 

IMPROVEMENT ALTERNATIVES AND COSTS 
The City has identified three improvement alternatives and prepared cost estimates for each.  

The three alternatives considered include Alternative No. 1: Do Nothing, Alternative No. 2: Street 
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Replacement, and Alternative No. 3: Street and Watermain Replacement.  Each of these 

alternatives are further discussed in the sections that follow. 

Alternative No. 1: Do Nothing 
The City could elect to not replace the streets, install new storm water systems, or replace the 

existing watermain.  This alternative would result in no improvements to the street and the City 

would continue to manage potential watermain breaks as they occur.  Additional time and 

maintenance money may be necessary to manage this existing infrastructure but will not require 

significant capital cost at this time.  This alternative also allows the City unobstructed access to 

repair the watermain without needing to remove section of a new street. 

Alternative No. 2: Street Replacement 
Alternative No. 2 involves the replacement of the street with no improvements to the storm 

water system or the watermain.  The implementation of this alternative will provide a new street 

for local motorist.  However, this alternative does not address the anticipated watermain repairs 

that will continue as the watermain ages and the watermain fails.  Similar to the previous 

alternative, additional time and maintenance may be spent on the watermain, but no significant 

capital cost will be necessary for the watermain under this alternative.  Any watermain repairs 

may be more expensive due to the need to replace a new roadway and attempting to replace 

and compact subgrade materials.  The estimated cost provided by the City for this alternative is 

approximately $4,194,000. Additional detailed on the cost breakdown is shown in Table 1 – 

Alternative No. 2: Cost Breakdown. 

Table 1 - Alternative No. 2: Cost Breakdown 

Description Cost 

Reclamation of Project Area $994,000 

Road Reconstruction $3,200,000 

Total Alternative No. 2 Cost $4,194,000 

 

Alternative No. 3: Street and Watermain Replacement 
Alternative No. 3 includes the replacement of the street, storm water collection system 

improvements, and watermain replacement.  The implementation of this alternative will provide 

a new street for local motorist, storm sewer improvements, and a new watermain.  The new 

watermain would be upsized to 8-inch diameter polyvinyl chloride (PVC) piping which will 

improve flow characteristics and fireflow. The use of PVC pipe will eliminate the corrosion and 

pitting issues currently present in the ductile iron watermain.  The new watermain will also 
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reduce the need to excavate the newly constructed road for frequent watermain repairs.  The 

estimated cost provided by the City for this alternative is approximately $5,325,000.  Additional 

cost detail can be found in Table 2 – Alternative No. 3: Cost Breakdown. 

Table 2 - Alternative No. 3: Cost Breakdown 

Description Cost 

Reclamation of Project Area $994,000 

Road Reconstruction $3,200,000 

Watermain Replacement $1,131,000 

Total Alternative No. 3 Cost $5,325,000 

RECOMMENDATIONS AND SUMMARY 

A summary of each alternative and its associated costs can be found in Table 3 – Proposed 

Alternative Comparison. 

Table 3 - Proposed Alternatives Comparison 

Alternative Description Construction Cost 

Alternative No. 1 Do Nothing. N/A 

Alternative No. 2 Street Replacement. $4,194,000 

Alternative No. 3 Street and Watermain 

Replacement. 

$5,325,000 

 

Based on the reported condition of the existing ductile iron pipeline, it is recommended that the 

City of Minnetrista proceed with Alternative No. 3 – Street and Watermain Replacement.  This 

alternative will reduce the need to remove new pavement to complete watermain repair work.  

Alternative No. 1 – Do Nothing should also be considered if there is objection to the watermain 

replacement as this will allow access to the watermain without removing new street pavement. 



  

Attachment No. 1 – Water main Repairs  

 



 

Attachment No. 2 – Steel Corrosivity 

 


