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1.0 Introduction 
 
1.1 Executive Summary 
 
This report reviewed and summarized four previous reports prepared for the Village to produce one 
comprehensive planning document. A recommendation will be made to the Village to address water quality 
and capacity moving forward. Updated population and land use projections from the 2019 Comprehensive 
Plan Draft were used to create future water use projections. Those water use projections were used to create 
and update opinion of probable costs for a treatment facility, additional well location, addition storage, and a 
meter station. This report also explored purchasing water from adjacent communities.  

 
The four previous reports are listed below: 
 

- “Facility Needs Analysis for Water Supply and Storage and Wastewater Transport and Sewer / Water 
Infrastructure Master Plan for Future Service Areas” – Vierbicher Associates, Inc. (2012) 

 
- “Well Number 2 – Water Quality Study Report” – AECOM (2014) 

 
- “Water Treatment Pilot Study” – Becher Hoppe (2017) 

 
- “Phase 2 Test Boring Results and Recommendations” – Leggette, Brashears & Graham, Inc. (2017) 

 
Current population projections were used to update water use projections for 2040. By 2040, the Village can 
expect an average daily water demand of around 760,000 gpd, with a peak hourly pumped rate of 1,759 gpm. 
Due to this future projected water use, the Village will need additional capacity and storage, while also 
addressing water quality.  
 
Several options where explored to address quality and quantity. To address water quality, construction of a 
treatment facility was explored and an opinion of probably cost was provided. To address water capacity, an 
additional well location and additional storage was explored, and opinions of probable costs were provided for 
both of those options. To address both quality and quantity, purchasing water from an adjacent municipality 
was explored. An opinion of probable cost to construct a meter station was provided for this option.  
 
Estimated quarterly bill increases were provided for two combinations of the above options. The first 
combination was the addition of a water treatment facility, an additional well location, and additional storage. 
The average estimated quarterly bill increase for this combination was $61 / quarter / user. The second 
combination was a connection to the Village of Rothschild via a meter station, with construction of additional 
storage. The average estimated quarterly bill increase for this combination was $26 / quarter / user.  
 
Based on financial considerations for addressing future water quality and capacity for the Village of 
Kronenwetter, the most cost-effective alternative is purchasing water from the Village of Rothschild, through 
construction of a meter building and an additional water storage structure. 
 

 
 
 
 
 
 
 
 
 
 



KRONENWETTER WATER UTILITY FUTURE WATER CAPACITY AND QUALITY  Village of Kronenwetter 

Clark Dietz, Inc.  Page 2 

 
1.2 Project Purpose 

 
The Village of Kronenwetter hired Clark Dietz, Inc. to provide a report addressing the Village’s future water 
capacity and quality. Several studies and reports have been prepared for the Village since 2012 by different 
consultants, addressing different aspects of capacity and quality. This report aims to summarize those past 
reports, update water demand projections, update construction, operation and maintenance costs, and finally 
make a recommendation to the Village as to the next steps in addressing future water capacity and quality.  
 
1.3 Water Supply System Summary 

 
The Village of Kronenwetter is currently served by two wells (Well No. 1 and Well No. 2) for water supply. Well 
No. 1 is a 90 foot deep gravel-packed well with a pumping capacity of 650 gallons per minute (gpm). Well No. 2 
is an 80 foot deep gravel-packed well with a pumping capacity of 650 gpm. The water distribution system 
contains over sixty miles of 6 inch to 14 inch watermain and one 300,000 gallon elevated water tower. 
 
Well No. 1 contains very low amounts of iron and manganese. Well No. 2 contains higher amounts of iron and 
manganese that contribute to discoloration complaints by residents. The levels of iron and manganese found 
in water produced by Well No. 2 are above the EPA’s Secondary Drinking Water Standards. However, the 
concentrations do not pose health hazards to consumers. Currently, the Village addresses aesthetic issues 
from manganese through sequestering the manganese by adding polyphosphates.  
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2.0 Summary of Past Studies 
 
Four water studies were completed for the Village between 2012 and 2017. The reports addressed water 
quality and capacity for future growth in the Village. A brief summary of each report’s 
findings/recommendations is provided in sections 2.1 – 2.4. 
 
2.1 Facility Needs Analysis  
 

A report entitled “Facility Needs Analysis for Water Supply and Storage and Wastewater Transport and 
Sewer / Water Infrastructure Master Plan for Future Service Areas” was prepared for the Village of 
Kronenwetter (the Village) by Vierbicher Associates, Inc. on June 29, 2012. The report analyzed the 
current water supply and storage along with existing wastewater collection systems and provided 
improvement recommendations for the Village to meet the 10-year, 20-year and future use boundary full 
development growth conditions. A summary of the report’s findings and recommendations related to the 
water system is as follows: 
‐ The Village’s storage capacity fell short of the recommended industrial fire flow during peak hourly 

demand. It was recommended that the Village begin the site selection process for a new 500,000 
gallon elevated tank.  

‐ Though the Village’s water quality met current primary drinking water standards, concentrations of 
manganese in Well No.2 exceeded the WDNR secondary standard. It was recommended that the 
Village continue to use polyphosphate to treat the water for manganese and have a bacterial 
assessment of Well No.2 completed. If manganese levels continued to rise, it was recommended 
that the Village either search for another well site or pursue construction of an oxidation and 
filtration system. 

‐ According to the 10-year and 20-year population projections used in the report, it was 
recommended the Village begin searching for a new well site, away from the current Well No. 2 
field due to concentrations of manganese in that well.  

 
2.2 Well Number 2 – Water Quality Study Report  
 

In April 2014, AECOM submitted to the Village a report entitled “Well Number 2 – Water Quality Study 
Report.” The report focused on the increasing manganese concentrations in Well No.2 and evaluated 
options for addressing the issue. Key findings in their entirety are listed in the report’s executive 
summary. The major points are summarized below.  
 
The source of manganese is likely in the aquifer and not near the well screen; and no significant 
biological activity was found in or around the well. Well rehabilitation methods such as shock 
chlorination or other chemical methods would not be effective in addressing manganese and iron 
concentrations at the well. The report laid out three options the Village could explore to address the 
manganese and iron concentrations in the water supply: 
‐ Construct a new well with lower concentrations of manganese and iron 
‐ Continue feeding polyphosphates and explore other brands and feed rates to evaluate their 

effectiveness  
‐ Construct a new water treatment plant to remove manganese and iron 

 
The report concluded that the cost of constructing a new well would be similar to the cost of constructing 
a treatment plant, though a treatment plant would prove more reliable in addressing the manganese 
and iron concentrations. The Village could also consider modifying the well’s discharge piping to improve 
the mixing of the polyphosphate that was currently used. Different brands of polyphosphate or higher 
doses of the existing brand may be more effective in controlling the concentrations. It was 
recommended that the Village continue to feed polyphosphate in conjunction with additional watermain 
flushing operations, but also continue to monitor trends in manganese and iron concentrations at Well 
No.2. If the levels continue to rise, the Village would want to consider planning for the construction of a 
treatment facility.  
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2.3 Water Treatment Pilot Study  

 
Becher Hoppe completed a report entitled “Water Treatment Pilot Study” submitted to the Village in 
January of 2017. The report looked at different approaches to treating the manganese and iron in Well 
No. 2, and the cost of each option, including initial cost of purchase/construction and long-term 
operation and maintenance costs. 
 
A pilot study was performed by Tonka Water in October of 2016 to test for efficient and effective removal 
of manganese and iron from Well No.2. Pilot testing indicated chemical addition of sodium hypochlorite 
and potassium permanganate worked well in oxidizing the iron and manganese, which would then be 
filtered out through GreensandPlus or pyrolusite media.  
 
Three treatment plant options were explored that include two horizontal pressure filters (6 GPM/sq.ft. / 
3 GPM/sq.ft.) and a gravity filter. The report recommended a 700 GPM pressure filter with anthracite / 
GreensandPlus filter media and sodium hypochlorite or potassium permanganate as the oxidant. Of the 
three filter alternates explored in the report, the horizontal pressure filter’s (6 GPM/sq.ft.) construction 
cost was the least expensive at $1,720,000. Typical operation and maintenance costs listed in the 
report were $87,500 per year.  
 
 

2.4 Phase 2 Test Boring Results and Recommendations  
 

In September of 2017, Leggette, Brashears & Graham, Inc (LBG) submitted “Phase 2 Test Boring 
Results and Recommendations” of TB-5 through TB-10. The report summarized findings at each of the 
test bore locations. Of the locations tested, TB-5 was identified as a potential candidate for an additional 
well site. The water quality at TB-5 was of concern, exhibiting high concentrations of iron and 
manganese. The capacity at TB-5 was projected to yield up to 250 GPM. 
 
Two recommendations were laid out in the report. Option 1 included conducting additional test borings 
in other locations, specifically around Evergreen Elementary and on the Lutheran School property, due to 
open land availability as well as their proximity to the existing well site. The report cites a previous 
pumping test performed at the Evergreen School site in 1988, where the well was pumped at 290 gpm 
for five days. Testing indicated a production well at that location could support much higher pumping 
rates, which is why the report stated that it may be a good location for future exploration. Option 2 
included constructing a test well at TB-5 to further explore a possible production well at that site.  

 
2.5 Analysis of Previous Studies 
 

In the “Facility Needs Analysis” report by Vierbicher (2012), analysis was performed based on 10-year 
and 20-year population projections used at that time. Population projections and land use projections 
were developed for the Village’s comprehensive plan in 2009. The report then used those projections 
and applied typical water demand values to them, to produce a total peak water usage for the Village for 
2020 and 2030. 
 
As of 2019, the Village’s average daily demand is less than half of what was projected for 2020. After 
evaluating the previous report’s projections, multiple factors may be the cause of the difference in 
average daily demand.  
 
First, the Village has not experienced the projected growth for residential, commercial, or industrial land 
uses that the 2009 comprehensive plan anticipated.  
 
Second, the report used typical industrial and commercial gpd/acre flow rates, which were 1000 
gpd/acre for commercial land use and 1200 gpd/acre for industrial land use. Per the Facility Needs 
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Analysis report, actual commercial and industrial flows were closer to 58 gpd/acre and 75 gpd/acre, 
respectively, for the Village of Kronenwetter. The report used the greater values of 1000 gpd/acre and 
1200 gpd/acre to be as conservative as possible in the calculations.  
 
The third, and less measurable point is the overall push for water conservation in the U.S. With high 
efficiency appliances becoming standard in households, general water usage per capita has decreased 
in the last decade. This is observed through the decrease in the Village’s water usage per household 
between 2010 and 2019, which will be discussed in future sections. Because the water use projections 
from the Vierbicher report appear to be much higher than actual usage, updated water use projections 
were calculated in this report, and will be discussed in future sections.  

 
In 2014, the “Well Number 2 – Water Quality Study Report” by AECOM explored the increasing levels of 
iron and manganese in Well No. 2. Data in that report points to substantial increases in manganese and 
iron concentrations in Well No. 2 from 2004 through 2013. Manganese and iron concentrations 
reported in the “Water Treatment Pilot Study” from 2017 have increased slightly from those reported in 
2014. Village staff indicates that levels of iron and manganese have held steady from the last few 
samples pulled. The “Well Number 2 – Water Quality Report” made recommendations to continue to 
feed polyphosphate to treat for iron and manganese. It also recommended planning for a treatment 
plant if the total of iron and manganese concentrations approached 1 mg/l, or sooner if water quality 
complaints increased. The Village reports that water quality complaints have increased. The report’s 
recommendation was to construct a treatment plant as a long-term solution to treat iron and 
manganese.  

 
The “Water Treatment Pilot Study” by Becher Hoppe from 2017 explored different treatment options for 
iron and manganese. Among those options were horizontal pressure filters and gravity filters with 
differing application rates of hypochlorite as an oxidant. Due to backwashing operation and estimated 
costs, the report recommended a 6 gpm/sq. ft. horizontal pressure filter. Due to increased 
concentrations of iron and manganese, the option of a horizontal pressure filter treatment system is still 
viable, but will need updated construction, operation, and maintenance costs. The horizontal pressure 
filter system should also be sized for future flow demands based on current population projections.  

 
Based on recommendations from previous reports, the Village explored possible new well locations. The 
“Phase 2 Test Boring Results and Recommendations” by LBG report conducted multiple test borings to 
find a well site capable of producing high quality groundwater while still meeting higher capacity 
requirements. Of the test boring sites, TB-5 was listed as one of the only viable options. TB-5 is located 
in close proximity to the existing wells. TB-5 test data indicated a capacity of only 250 gpm and would 
require the well water be treated for iron and manganese. Based on water use projections listed later in 
this report, a well capacity of 250 gpm will not meet the capacity required for the peak hourly demand. 
 
 The report also recommended additional geophysical testing and test borings at other locations that 
may yield higher well capacities and better water quality. The report lists two possible locations to 
explore in the Village. TB-5 does not appear to be a viable option due to its estimated pumping capacity. 
Conducting additional geophysical testing and exploring other well test sites may be necessary to 
provide additional pumping capacity as the Village continues to grow.  
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3.0 Village Growth and Water Demand Projections 
 
3.1 Previous Growth Projections 
  

The previously discussed “Facility Needs Analysis” submitted to the Village by Vierbicher Associates 
(June 2012) used 10-year and 20-year population projections outlined in the Village’s Comprehensive 
Plan, which was adopted in December 2009. 

 
Residential dwelling units, acres of commercial land use, and acres of industrial land use were 
multiplied by historical and typical factors to project the future water consumption. The historical and 
typical factors used in the previous projections were typical of 2012, though water usage per person has 
been dropping since then, largely due to appliance efficiencies and general awareness of water usage. 
According to the projections laid out in the “Facility Needs Analysis” from 2012, the 10-yr projection for 
water usage gives an average daily consumption (pumped) of 736,190 gpd (gallons per day). The 10-yr 
projection was for 2020. Pumping information provided by Village staff indicates that at the end of 
2018, the 8-year average daily pumping rate was closer to 323,000 gpd, with 2018’s average pumping 
rate of 347,000 gpd. The average from 2016 to 2018 is closer to 326,000 gpd, which is less than the 
average daily pumping rate from 2010 (335,000 gpd). The previous 3-year average is half of what was 
projected to be the average daily pumping rate in 2020, indicating that projections from the 2012 study 
were higher than those actually experienced over the study period. 

 
3.2 Future Growth Projections 
 

To generate new projections, the Village’s 2019 Comprehensive Plan draft was used. The final version of 
the study is not available at this time, but population data is not expected to change in the final plan. 
Population projections from the draft are listed in Table 1 below. The population projections in the draft 
plan match population projections provided by the Wisconsin Department of Administration (DOA).  
 
    Table 1 – WI DOA Population Projections 
 

Year Population 
2010 7,210 

2020 8,185 

2025 8,765 

2030 9,295 

2035 9,730 

2040 10,070 

 
 

To project future water use for the Village, the household development projections and future land use 
were used to calculate additional water needs for the next 20 years. According to the draft 
Comprehensive Plan, commercial, industrial, and public authority land use will increase by 253 acres, 
328 acres, and 138 acres, respectively, by approximately 2040. After discussions with Village staff, 
these values were agreed upon as reasonable acreages of development within Village limits over the 
analysis period for this report. For the purposes of this report, typical values of 1000 gpd/acre for 
commercial land use, and 1200 gpd/acre for industrial use were cut in half. The Village’s commercial 
and industrial customers have relatively low water consumption rates combined with large plots of land, 
which produces much lower gpd/acre water use rates than the typical values listed above. Analysis of 
commercial and industrial customers show water use rates closer to 75 gpd/acre and 25 gpd/acre, 
respectively, as seen in Table 2 below. Since these averages are much lower than typical water use 
rates, the rates of 1000 gpd/acre (commercial) and 1200 gpd/acre (industrial) are not practical for 
estimating water consumption rates for the Village moving forward. For the purpose of this report, water 
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use rates of 500 gpd/acre (commercial) and 600 gpd/acre (industrial) were used for future water use 
projections.  

 
             Table 2 – Current Commercial, Industrial, and Public Authority Water Demand 
 

Land Use 
Total Annual  
Water Sale 

1000 gal -2015 

Total Daily 
Water 

Sale (GPD) 

Total Area 
acres-
2015 

Current 
Demand 

gals/day*acre 

Commercial 6,067 16,622 237 70 
Industrial 3,546 9,715 384 25 
Public 
Authority 253 693 84 8 

 
 

On the residential side, future household projections were used to estimate residential water use by 
2040. A factor of total Village households vs. households on the water system was applied to the future 
household projection provided in the comprehensive plan draft. Currently, approximately 81% of 
households in the Village are on the water system. Using the average water use per household over the 
last 5 years of 115.5 gpd/customer (household), the additional water use for the residential growth of 
the Village was calculated to be approximately 103,380 gpd (sold). 

 
Table 3 presents the future water use projections, based on the current 2019 comprehensive plan land 
use and household projections.  
 
          Table 3 – Future Water Use Projections 
 

  New 
Households 

on Water 
System 

New 
Area 

(Acres) 

Average 
Daily 

Demand 
(Sold 
GPD) 

Average 
Daily 

Pumped 
(GDP) 

Max Day  
Pumped 

(GPD) 

Peak 
Hourly 

Pumped 
(GPM) 

Current  
5 Year Ave  - - 301,520 319,999 665,400 739 

Residential 
Growth 896 - 103,380 109,715 228,125 253 

Commercial 
Growth - 253 126,500 134,253 279,144 310 

Industrial  
Growth - 328 196,800 197,424 410,494 456 

Public 
Authority - 138 2,070 2,197 4,568 5 

Total - - 728,200 761,391 1,583,163 1,759 
  

Water use factors used in the table above are as follows: 
‐ Per Household Unit Consumption Rate = 115.5 gpd/household 
‐ Commercial Consumption Rate = 500 gpd/acre 
‐ Industrial Consumption Rate = 600 gpd/acre 
‐ Water Sold / Water Pumped Ratio = 0.94 
‐ Max Day / Average Day Peaking Factor = 2.08 
‐ Peak Hour / Max Day Peaking Factor = 1.60 (from “Facility Needs Analysis”) 

 
Based on future residential, commercial, industrial and public authority growth, the Village can expect to see 
water demand more than double to an average daily demand of around 760,000 gpd by 2040. The peak 
hourly pumped demand is projected to be 1,759 gpm by 2040. The current pumping capacity for the Village’s 
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two existing wells is 1,300 gpm. Additional capacity will be required to meet future demands, either through 
construction of an additional well, additional storage capacity, or through the purchase of water from another 
community. Preliminary sizing and cost estimates for the above scenarios are described in the following 
sections. 
  
Storage capacity can be relied upon to meet peak hourly demands. Currently, the Village has one 300,000 
gallon elevated storage tank. With a current pumping capacity of 1,300 gpm, and a projected peak hourly rate 
of 1,759 gpm, the tower would be required to supply approximately 459 gpm for the peak hour of the day. At a 
rate of 459 gpm, a 300,000 gallon tank (full) could provide ten hours of flow. If one of the wells are down for 
maintenance (firm pumping capacity), the storage tank would need to provide 1,109 gpm. A full tank could 
provide over four hours of flow in this scenario. However, common practice dictates that a community should 
have enough storage to provide one average day’s supply of water. Assuming an average daily demand of over 
760,000 gallons, the Village will need to consider adding additional storage of 500,000 gallons, for a total of 
800,000 gallons 
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4.0 Future Water Supply 
 

The Village’s current water capacity has been pushed to its limit during certain events in the past, according to 
Village staff. Additional storage will be needed moving forward regardless of which option the Village decides to 
take when addressing quality and quantity. The quality of the water in Well No. 2 is the driver behind actions 
the Village may take moving forward. To address water quality and quantity, the Village has several available 
options, which are summarized in the following sections.  
 
4.1 Additional Well 

 
The future water use projection for 2040 indicates that the Village will need to supply an average daily 
demand of 760,000 gpd, with a peak hourly demand of 1,759 gpm. Currently, the Village operates two 
pumps with a combined capacity of 1300 gpm (650 gpm each). For the Village to have a pumping 
capacity capable of meeting this future peak hourly demand, the addition of a new well is required. The 
well would need to produce a pumping capacity of not less than 459 gpm to meet the peak hourly 
demand for 2040. NR 811 states that a municipality’s firm pumping capacity must meet the peak hourly 
demand, that is the overall pumping capacity must meet the peak hourly demand with the largest pump 
out of service. However, municipalities may rely on storage to meet the peak hourly demand. The WDNR 
can make exceptions if the municipality has sufficient storage to meet the peak hourly demand along 
with its firm pumping capacity.  

 
The “Phase 2 Test Boring Results and Recommendations” report explored several test boring sites, of 
which only one was considered a viable option. Due to the capacity needs outlined in the above section, 
the identified test site does not have the capacity necessary. The report mentioned two other locations, 
one near Evergreen Elementary School and the other near Northland Lutheran School. These may be 
possible well locations, but they would require further testing to verify capacity and quality. A well site in 
those locations may also require several thousand feet of new transmission main installed back to a 
central treatment facility located near the existing well site.  

 
Another option would be to construct two smaller treatment plants, at both well site locations. This 
option was briefly explored and proved to be cost prohibitive, so no other detailed analysis was 
performed.  

 
4.2 Additional Storage 

 
Future average daily demand is projected to reach 760,000 gpd by 2040. NR 811 requires enough 
storage capacity for one average day’s supply of water to the Village. The Village is currently 460,000 
gallons short of meeting that criteria. Currently, the Village’s five year average daily demand is 
approximately 300,000 gpd, which is the current elevated storage capacity. The available storage is 
sufficient to meet DNR requirements. 
 
Two types of water storage are ground storage tanks and elevated storage tanks. The type of storage a 
municipality decides to build is driven by that municipality’s experience and preference. An opinion of 
probable cost has been provided for both options.  

 
4.3 Outside Water Supply 

 
As a part of this study, purchasing water from a neighboring municipality was explored. This would be 
accomplished through a metered connection. Purchasing treated water from another municipality would 
allow the Village to improve water quality without a large capital investment for a treatment facility. Clark 
Dietz reached out to three neighboring municipalities regarding a possible connection and sale of water 
to the Village of Kronenwetter. Summaries are provided below.  
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City of Mosinee 
 

Clark Dietz staff requested a meeting with the Mosinee Director of Public Works, Kevin Breit. Mr. Breit 
responded to the meeting invitation stating that the City of Mosinee would not be able to provide long 
term water supply to the Village of Kronenwetter. He does not believe the City of Mosinee has the 
capacity to supply water to another community in the long term. Due to lack of capacity, purchasing 
water from the City of Mosinee is not a viable option. 

 
Village of Weston 

 
Clark Dietz staff also explored the possibility of the Village of Weston as a potential water supplier. 
Currently, Weston does not have the capacity to supply water to outside municipalities and has no 
immediate plans to increase their existing capacity.  After further examination, the water systems would 
need to close an existing gap of approximately one mile to connect. Due to Weston’s current capacity 
and the distance between the two systems, Weston does not appear to be a viable option. 

 
Village of Rothschild 

 
Clark Dietz staff met with Village of Rothschild staff to learn more about Rothschild’s water treatment 
system. Tim Vergara (Administrator of Public Works) and Rick Stoviak (Lead Water Operator) expressed 
that Rothschild would be capable of selling water to the Village of Kronenwetter to help meet future 
capacity and quality needs. Rothschild recently installed Well 6, which increased their current capacity to 
approximately 2.3 mgd to 2.7 mgd. Rothschild’s average daily demand is in the range of 0.7 mgd to 1.0 
mgd during normal conditions. When Kerry Foods periodically switches to Rothschild’s water supply (due 
to maintenance, demand, etc.), the daily demand can reach 1.6 MGD, which is well within their current 
pumping capacity. Currently, Rothschild’s system has additional capacity of approximately 0.7 mgd to 
1.1 mgd. Rothschild appears to have capacity to supply the additional water that Kronenwetter needs 
beyond current Well No. 1 capabilities for the foreseeable future. This does not account for Rothschild’s 
projected growth or any future additional well installations.  
 
Rothschild’s source water contained high levels of iron and manganese, much like Kronenwetter’s, prior 
to construction of their current treatment facility. The treatment facility consists of chemical addition 
followed by four gravity filter cells utilizing GreensandPlus media. 
 
Rothschild currently has two emergency connections to Kronenwetter’s water system, located at the 
intersections of CTH XX and Tower Rd, and CTH XX and Terrebonne. Rothschild staff indicated the 
current connection at CTH XX and Tower Road may present a better location for a meter station, due to 
the availability of a possible lot. Initial conversations with Rothschild staff indicated that Rothschild 
would be open to “blending” Kronenwetter water with purchased Rothschild water in Kronenwetter’s 
system, allowing the Village to continue operating Well No.1, while supplementing capacity and quality 
needs with purchased water from Rothschild. Rothschild may require that Kronenwetter increase 
storage capacity, all of which would be a part of any potential agreement between the two 
municipalities. Estimated capital, operation, and maintenance costs are discussed in following sections. 
 
Additional storage beyond the Village’s current storage capacity will be required if the Village pursues a 
connection to the Village of Rothschild as is common in this type of arrangement.   
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5.0 Opinion of Probable Costs (OPC) 
 
5.1 Water Treatment 
 

The “Water Treatment Pilot Study” (2017) recommended a 700 gpm horizontal pressure filter to treat 
for iron and manganese. Based on current treatment technologies and the Village’s current treatment 
needs, a horizontal pressure filter is still the recommended option for treating Kronenwetter’s water. 
Tonka Water performed the pilot study referenced in the Water Treatment Pilot Study report from 
2017. Clark Dietz contacted Tonka Water for an updated cost estimate for a horizontal pressure filter 
and a gravity filter system capable of treating two 650 gpm wells. This assumed that any new well 
would require treatment along with the existing Well No. 2, while Well No. 1 could continue to operate 
without treatment.  

 
Tonka Water provided two options, one being a horizontal pressure filter system and the other a 
gravity filter system. The horizontal pressure filter system was the most cost-effective option and 
required less space for installation. The horizontal pressure filter system was therefore chosen as the 
recommended system. This system utilizes anthracite / GreensandPlus filter media and sodium 
hypochlorite as the oxidant.  

 
The selected horizontal pressure filter is capable of treating flows between 650 gpm and 1300 gpm, 
allowing the Village to continue operating the same system throughout the projected 20-year growth 
period. An opinion of probably cost for the horizontal pressure filter system is presented in Table 4. 
Table 5 lays out typical operation and maintenance costs for the treatment system. 
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                              Table 4 – Treatment Facility Opinion of Probable Cost 
 

Treatment Facility 

Item Cost 

    

General Conditions / Project Administration  $        30,000.00  

Sitework  $        50,000.00  

Block Building (1200 SF)  $      240,000.00  

Pressure Filter   $      507,000.00  

Pressure Filter Installation  $      100,000.00  

Mechanical - Piping and Valves  $      120,000.00  

HVAC  $        25,000.00  

Chemical Feed  $        25,000.00  

Electrical  $      100,000.00  

SCADA  $        50,000.00  

Well Pump Modifications  $        60,000.00  

Backwash Equalization  $        40,000.00  

Land  $                       -    

    

    

Contingency  $      134,700.00  

Engineering  $      120,000.00  

DNR and PSC Applications  $        10,000.00  

Legal and Administrative  $        10,000.00  

    

Total  $ 1,621,700.00  

 
 
                     Table 5 – Treatment Facility Annual Operation and Maintenance Costs 
 

Treatment Facility Annual Operation and 
Maintenance 

Item Cost 

  
 

Chemicals $    8,000.00 

Labor $ 50,000.00 

Backwash Disposal $    4,000.00 

Heating and Electric $    8,000.00 

Media Replacement (15 yr.) $    5,000.00 

Incidentals/Parts Replacement $    5,000.00 

  
 

Total $ 80,000.00 
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5.2 Additional Well Location 

 
To meet future peak hourly demand rates with all water provided by the Village of Kronenwetter, an 
additional high capacity well capable of producing at least 460 gpm will be needed. The Phase 2 Test 
Boring Results and Recommendations report recommended two options. Option 1 was to construct a 
larger diameter test well at TB-5, which early indications showed could only produce up to 250 gpm 
capacity. Due to its capacity constraints, TB-5 is not a viable option. The second option was to continue 
searching for a new well location. The report cited two potential areas of interest in the Village. These 
sites warrant additional investigation. For the purpose of this report, it was assumed a high capacity 
well could be located near Evergreen Elementary on Pine Street, west of Tower Road.  
 
This site was chosen for this estimate because of its distance from the existing wells. This location 
results in a more conservative well site estimate, because water from the well would need to be 
pumped to the proposed treatment plant near the existing wells. The opinion of probable cost for a 
new well is located in Table 6. The opinion of probable cost contains a line item to account for a 
watermain to transport the well water to the treatment plant site, approximately 7,300 feet away.  

 
           Table 6 – Future Well Opinion of Probable Cost 
   

 Future Well 
Item Cost 

    
General Conditions / Project Administration  $        30,000.00  
Sitework  $        25,000.00  
Block Building (400SF)  $        80,000.00  
Well Drilling   $      185,000.00  
Mechanical – Piping, Valves and Pumps  $        75,000.00  
HVAC  $        10,000.00  
Electrical  $        75,000.00  
SCADA  $        25,000.00  
Land  $        50,000.00  
12” Transmission Main to Treatment Plant 
7300 LF @ $100/LF 

 $      730,000.00  

    
Contingency  $      128,500.00  
Engineering  $      125,000.00  
DNR and PSC Applications  $        10,000.00  
Legal and Administrative  $        10,000.00  
    
Total  $   1,558,500.00    
  

Annual O&M Costs  $        15,000.00  
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5.3 Additional Storage 
 
There are a few different options for water storage available. We have provided an opinion of probable 
cost for a 500,000 gallon elevated storage tank. Table 7 lays out the opinion of probable cost. 
Additionally, storage can be achieved using a ground storage reservoir. Table 8 give an opinion of 
probable cost for a ground storage option. This option will require a pump station to pump the stored 
water into the distribution system. The opinion of probable cost for each option was provided by a tank 
manufacturer. 
 
                        Table 7 – Elevated Storage Opinion of Probable Cost 
 

Elevated Storage 
Item Cost 

    
General Conditions / Project Administration  $        30,000.00  
Sitework  $        35,000.00  
500,000 Gallon Elevated Tower  $  1,675,000.00  
Electrical  $        10,000.00  
SCADA  $        25,000.00  
Land  $        50,000.00  
    
Contingency  $      182,500.00  
Engineering  $        30,000.00  
DNR and PSC Applications  $        10,000.00  
Legal and Administrative  $        10,000.00  
    

Total  $   2,057,500.00    
  

Annual O&M Costs  $        25,500.00  
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     Table 8 – Ground Storage / Pumps Opinion of Probable Cost 
 

Ground Storage / Pumps 
Item Cost 

    
General Conditions / Project Administration  $        30,000.00  
Sitework  $        50,000.00  
500,000 Gallon Ground Storage  $      700,000.00  
Electrical  $        25,000.00  
SCADA  $        50,000.00  
Land  $        50,000.00  
Pump Station / Generator   $      650,000.00 
  
Contingency  $      155,500.00  
Engineering  $        60,000.00  
DNR and PSC Applications  $        10,000.00  
Legal and Administrative  $        10,000.00  
    

Total  $   1,790,500.00    
  

Annual O&M Costs  $        20,000.00  

 
 
5.4 Connection to Rothschild 

 
If the Village of Kronenwetter decides to purchase water from the Village of Rothschild, a meter station 
will need to be constructed at the connection point.  

 
After exploring Kronenwetter’s water system and talking with Village of Rothschild staff, the 
intersection of Tower Road and CTH XX was identified as a possible location for a meter station. 
Currently, there is an 8-inch emergency connection at that location that ties Kronenwetter’s and 
Rothschild’s water systems together. According to Kronenwetter’s water system map, both Villages 
have 10-inch watermains adjacent to the connection. The existing 8-inch emergency connection would 
need to be upsized to a 10-inch line. If the Village decided in the future to purchase 100% of their 
water from the Village of Rothschild, upsizing the existing watermain along with another metered 
connection point will need to be explored. 

 
Rothschild has an existing 32-foot wide strip of right-of-way at the potential connection point, which 
may be a possible location for an above ground meter station. Above ground stations eliminate 
combined space hazards, and can be easier to work in. We would also recommend exploring the use 
of an in-ground meter pit, a large vault in the roadway that would house the piping and meter 
equipment. This option reduces the amount of piping needed for the connection, because the meter 
pit would replace the existing emergency connection.  

 
Table 9 below contains the opinion of probable cost for an above ground meter building. Table 10 
contains the opinion of probable cost for an underground meter pit. Included in the opinion of 
probable cost is a line item for rate studies for both Villages as required by the PSC. It also assumes 
construction of meter station will be within existing right-of-way or on land currently owned by the 
Village.  
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     Table 9 – Meter Building Opinion of Probable Cost 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Table 10 – Meter Pit Opinion of Probable Cost 
 

Meter Pit 
Item Cost 

    
General Conditions / Project Administration  $    15,000.00  
Sitework / Road Repair  $    25,000.00  
Meter Pit and Equipment  $    77,500.00 
Meter Pit Installation  $    38,750.00  
Electrical  $    15,000.00  
SCADA  $    25,000.00  
    
Contingency  $    19,625.00  
Rate Studies  $    50,000.00  
Engineering  $    30,000.00  
DNR and PSC Applications  $    10,000.00  
Legal and Administrative  $    10,000.00  
    
Total  $ 315,875.00    
  

Annual O&M Costs  $    10,000.00  

 
 

Meter Building 
Item Cost 

    
General Conditions / Project Administration  $    15,000.00  
Sitework  $    40,000.00  
Meter Building  $    50,000.00  
Meter Building Installation  $    25,000.00 
Electrical  $    15,000.00  
SCADA  $    25,000.00  
Piping / Meter   $    50,000.00 
  
Contingency  $    22,000.00  
Rate Studies  $    50,000.00  
Engineering  $    30,000.00  
DNR and PSC Applications  $    10,000.00  
Legal and Administrative  $    10,000.00  
    

Total  $ 342,000.00    
  

Annual O&M Costs  $    10,000.00  
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5.5 Estimated User Rates 
 
Each proposed project’s capital cost and associated annual operation and maintenance costs would 
be funded by user rates. Rates include debt service, annual O&M costs, and replacement costs for the 
infrastructure. Those three factors were included when estimating general quarterly bill increases 
below.  
 
If the Village chooses to supply and treat their own water, they will need to construct a water treatment 
facility, a new high capacity well, as well as additional storage. Table 11 below lists the general bill 
increase for a typical water user in the Village for each option. Assuming all three projects would be 
implemented within the projected 20-year period, the total bill increase would be approximately $61 
per quarter for the average user. 
 
     Table 11 – Treatment Facility, Additional Well, Elevated Storage Estimated Quarterly Bill Increase 
 

 Project 
Capital Cost 

Debt Service 
/ Year 

O&M Cost / 
Year 

Replacement 
Cost / Year 

Total Cost / 
Year 

Quarterly Bill 
Increase / 

Average User 

Treatment 
Facility $1,621,700 $98,447 $80,000 $47,337 $225,784 $23 

Additional 
Well Location $1,558,500 $94,610 $15,000 $47,787 $157,397 $16 

Elevated 
Storage $2,057,500 $124,235 $25,500 $67,202 $216,937 $22 

 
 
 
 
 
 
If the Village chooses to purchase water from Rothschild, a meter building / connection point as well 
as additional storage will need to be constructed. The estimated quarterly bill increase for an average 
user is listed in Table 12 below. 
 
     Table 12 – Meter Building, Elevated Storage Estimated Quarterly Bill Increase 
 

 Project 
Capital Cost 

Debt Service 
/ Year 

O&M Cost / 
Year 

Replacement 
Cost / Year 

Total Cost / 
Year 

Quarterly Bill 
Increase / 

Average User 

Meter 
Building $342,000 $20,762 $10,000 $6,760 $37,522 $4 

Elevated 
Storage $2,057,500 $124,235 $25,500 $67,202 $216,937 $22 

 
 

       
    
 
 
 
 

Total Estimated 
Quarterly Bill Increase / 
Average User 

$61 

Total Estimated 
Quarterly Bill Increase 

/ Average User 
$26 
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It was assumed that these projects would be funded through the Safe Drinking Water Loan Program at 
a low interest rate around 2% over a 20-year period. Since the metering station’s cost is much less 
than the cost of the treatment facility, additional well, and additional storage, it would likely be 
financed for a shorter term, but it was calculated at the same 20-year period for comparison purposes.  

 
The capital cost for a meter station is significantly lower than a treatment plant or a new well, having a 
lesser effect on user rates. Early conversations with Rothschild staff indicated water would be sold to 
Kronenwetter based on the current wholesale rate Rothschild charges to Weston, which is 
$2.70/1,000 gallons. This is lower than Kronenwetter’s current water user rates of $3.59/1,000 
gallons. If Kronenwetter purchases water from Rothschild, Kronenwetter will still need to maintain its 
water distribution infrastructure. This will likely cause an adjustment in user rates to account for the 
purchase of water from Rothschild, in addition to what is laid out in Table 12. Identifying what that 
adjustment would be would require two separate studies.  
 
The first would be a water model to identify how the water system would behave with the addition of 
Rothschild’s water and how much of Rothschild’s water would be consumed compared to 
Kronenwetter-supplied water.  
 
The second would be a rate study to determine how user rates would be affected by the wholesale 
cost of Rothschild’s purchased water. The rate increase would still be significantly lower than those 
required for construction of a new well and treatment plant. 
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6.0 Recommendations 
 

To move forward with the recommended metered connection and purchasing water from the Village of 
Rothschild, several steps would need to be taken. Those steps are: 
 
‐ Meeting between Kronenwetter staff and Rothschild staff to discuss a potential agreement in 

more depth. This conversation would include items such as potential wholesale rates (if they 
change from what is currently reported), a potential agreement between the municipalities, 
logistics of construction and location of a metering station or pit, the site layout, etc. 

 
‐ Develop a water model of the Village’s current water system. The model will provide the Village 

valuable insight into how their system functions and will aid in determining how a connection 
point with Rothschild will affect the system. 
 

‐ Meeting with the WDNR and the PSC to discuss the logistics of the plan and determine the 
requirements involved in the process. 
 

‐ Start developing a formal agreement and contract language with the Village of Rothschild. 
 

‐ Procure engineering services for project development and begin holding public meetings for public 
input. 
 

‐ Once project documents, specifications, and legal agreements are put in place, the project can 
move forward with construction and implementation. 

 
‐ Begin the site selection process for an additional storage structure. Regardless of if the Village 

chooses to treat its own water or if it decides to purchase water from the Village of Rothschild, 
additional storage will be required to meet future demand. 
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