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Kaukauna Utilities Water System Study 2024
Executive Summary

Kaukauna Utilities serves the City of Kaukauna with drinking water. Kaukauna Utilities has an extensive
water system with over 100 miles of water main, utilizing five wells with three iron removal plants and
two water towers. Kaukauna Utilities provides service to approximately 7,000 customers. Residential
usage accounts for most of the water demand.

Kaukauna Utilities is looking to investigate potential changes and upgrades to the water system in their
effort to continue to provide water that meets or exceeds all federal and state regulatory standards
while remaining safe, environmentally responsible, and cost-effective. The purpose of this water system
study is to analyze existing and future water demands, supply, water storage, water quality, various
water treatment options, and replacement options for the Main Filter Plant, including potential
replacement of the plant at other site locations. The water study also explores future development
areas for the water distribution system.

The following is a summary of the findings of the water system study.
Water Demand/Water Supply

The water system study looked at the projected water demands for the next 20 years. It forecasted the
future water demands will increase steadily at a rate of about 1.7% annually. The groundwater that
supplies Kaukauna Utilities’ system is projected to be a sustainable source of water for at least the next
20 years. The existing pumping and treatment equipment is projected to be adequate for at least the
next 15 years. A new well should be reevaluated in approximately 15 years to ensure that Kaukauna
Utilities can meet the future demand.

The water system study analyzed a couple of water supply options. One option evaluated was to move
from groundwater to surface water. Changing the water source to surface water from the Green Bay
Water Utility or surface water from the City of Appleton is not a cost-effective solution for delivering
improved water quality to customers. The operational costs of using surface water are higher than
treating water from groundwater sources in Kaukauna.

The reuse of water from the wastewater treatment plant was also evaluated as a water source for
Kaukauna Utilities. It would involve extensive treatment prior to being distributed as drinking water.
This source option should not be pursued because it is not cost-effective.

Water Storage

Kaukauna currently meets the current capacity needs with the current underground storage reservoirs,
but replacement is needed due to the condition of the tanks. The floors of the reservoirs are below the
groundwater table and are subject to potential contaminants leaking into the tanks. This risk should be
avoided by building new reservoirs above the groundwater table.

The water storage capacity is projected to be adequate for at least the next 20 years. No additional
elevated storage tanks need to be considered during this time frame. It is estimated that the future
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development in the southeast corner of the study area, which will need a second pressure zone and an
elevated storage tank, will occur after the 20-year study period of this report.

Water Quality

The Wisconsin Department of Natural Resources (DNR) sets primary maximum contaminant levels for
drinking water that pose a health risk and also sets secondary maximum contaminant levels for
contaminants posing aesthetic and cosmetic objections in drinking water, such as taste, water hardness,
and smell. Kaukauna Utilities currently uses a water treatment system consisting of a pressure filter tank
and chemical addition to remove radium and iron. The treated water meets all DNR primary maximum
contaminant levels and meets secondary maximum contaminant levels for iron. The treated water has
levels of sulfate and total dissolved solids that exceed the DNR secondary maximum contaminant level,
but the levels set by the DNR for these components of the water are guidelines and not mandated.
Water hardness, which Kaukauna Utilities has identified as a potential area of improvement, is a
component of total dissolved solids. Total dissolved solids and water hardness contribute to mineral
buildup customers observe on water fixtures. Kaukauna Utilities’ treated water is safe to drink and does
not pose a health risk.

Main Filter Plant

The pressure filter tank at the Main Filter Plant is over 60 years old and is at the end of its service life.
The tank was temporarily patched seven years ago and will need to be replaced within the next three to
five years. In addition, the Main Filter Plant Site is located in a floodplain. This does not comply with
current DNR Administrative Code which requires first floor elevation of water facilities to be two feet
above the 100-year floodplain.

Four Alternatives for the Main Filter Plant were studied to address the above issues. The capital and
operation costs, customer impacts, and risks were evaluated for each alternative. The alternatives
studied were:

Alternative 1: No Changes

Alternative 2: Replace Pressure Filter Tank at Current Location

Alternative 3: Rebuild Water Treatment Plant Building and Reservoirs at Current Location
Alternative 4: New Water Treatment Plant Building at New Site

O O O O

Alternative 4 minimizes the most risk factors that were considered. Alternative 4 consists of building a
new water treatment plant with reservoirs and a booster pump station at a new location outside the
floodplain. The new Main Water Treatment Plant location would allow for the necessary building size for
new treatment. This alternative would replace the equipment and structures identified in the water
system study report as being past their useful life. Alternative 4 also allows the existing Main Filter Plant
to continue producing water while the new water treatment plant is built.

Water Treatment Process Options



Kaukauna Utilities 2024 Water System Study

The existing water treatment process involves chemical addition to remove radium and iron using a
pressure filter tank. New treatment processes are being considered to also remove the water hardness
from the treated water. Nine water treatment processes were considered as part of the water study.
The five water treatment processes further evaluated are:

Water Treatment Option 1: Keep Existing Water Treatment Process

Water Treatment Option 2: lon Exchange Treatment Process

Water Treatment Option 3: Reverse Osmosis or Nanofiltration Treatment Process
Water Treatment Option 4: Pellet Softening Treatment Process

Water Treatment Option 5: Change from Groundwater Source to Surface Water Source
(Purchase Treated Water)

Treatment Option 3 meets Kaukauna Utilities’ water treatment objectives best. It consists of
nanofiltration or reverse osmosis water treatment process to lower or remove radium, iron, sulfate,
water hardness, and total dissolved solids levels in the raw water. This treatment process would benefit
customers by lowering water hardness to a predetermined range and allow them to save on water
softening costs if they choose to eliminate their water softener.

Water Distribution System

Within the existing water distribution system, improvements such as water main looping and water
main upsizing were considered. Kaukauna Utilities is anticipating residential growth to the southeast as
well as industrial and residential growth to the north. The water distribution system was studied with a
computer water model prepared in the Bentley WaterCAD software. The current water distribution
system meets the minimum fire flow requirements established by the DNR of 500 gallons per minute
(gpm) and 20 pounds per square inch (psi). This is the required amount of water flow and pressure
needed to continuously fight a fire. The water distribution system also meets the minimum static system
pressure established by the DNR of 35 psi for customers.

A potential improvement to the water distribution system includes upsizing the water main on Hillcrest
Drive from the current 8 and 10-inch piping to 12-inch piping. This improvement would benefit the areas
of low fire flow in the southeastern part of the existing water system and allow for higher fire flows in
the future expansion to the southeast.

Additionally, Kaukauna Utilities can stay on one pressure zone until development to the southeast
necessitates the addition of a second pressure zone. It is projected Kaukauna Utilities can add to the
water system to the southeast, to an area east of County Road GG and south of Weiler Road, before
needing to add another pressure zone. By staying with one pressure zone as long as possible, it would
minimize maintenance labor and postpone adding dead ends in the water system until another pressure
zone is needed. Once development reaches this area, a second pressure zone should be evaluated as
well as the possible need for another elevated storage tank for the second pressure zone.
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1.

Introduction

Kaukauna Utilities is located in the City of Kaukauna, WI, which is in Outagamie County in
northeastern Wisconsin. A location map of the City of Kaukauna is shown in Figure 1 included in
Appendix B. The municipal water distribution system serves approximately 7,000 customers utilizing
approximately 100 miles of water mains according to the 2022 Public Service Commission (PSC)
Annual Report.

The water system study includes Kaukauna Utilities’ existing water system as well as areas of future
growth. The 100-year expansion for the City of Kaukauna was delineated with the water study limits.
The water system study limits go as far east as Outagamie Road / County Line Road and as far north
as County Road UU. The west and south boundary of the water study are that of the existing
system—STH 55 and CTH KK. A map of the water study limits is shown in Figure 2 included in
Appendix B.

Kaukauna Utilities” water is sourced from five groundwater wells: Well 4, Well 5, Well 8, Well 9 and
Well 10. Kaukauna Utilities has three water treatment plants. The water from Well 4, Well 5, and
Well 10 is treated in the Main Filter Plant. The Main Filter Plant has two ground storage reservoirs
with a total capacity of 579,000 gallons. The water from Well 8 and Well 9 is treated at a water
treatment plant located at each well building. Kaukauna Utilities’ distribution system also includes
two water elevated storage tanks, also known as water towers, with a combined capacity of 1
million gallons.

Based on data from the 2022 PSC Annual Report, the average daily demand for Kaukauna Utilities
was 1,300,445 gallons per day. The water demand is largely driven by residential usage which
accounts for about 67% of water usage annually.

The purpose of this report is to provide Kaukauna Utilities with an evaluation of the water system,
providing alternatives, analysis, and recommendations.

Water Study Need

This study represents Kaukauna Utilities” ongoing commitment to deliver safe and reliable drinking
water. The study will help Kaukauna Utilities make informed decisions about potential changes and
upgrades to the system. Some areas that have been identified by Kaukauna Utilities for potential
enhancements are the Main Filter Plant and the water treatment process. The existing Main Filter
Plant is located in the Fox River floodplain and does not comply with current Department of Natural
Resources (DNR) code requirements. The Main Filter Plant treatment equipment, building structure,
and reservoir structures are at the end of their lifespans. Additionally, Kaukauna Utilities is
evaluating whether the water treatment process should include water hardness removal. This
treatment process would involve updated water treatment equipment for all the wells.

Kaukauna Utilities also requested that the study evaluate improvements and expansions to the
water distribution system. Improvements such as looping and pipe upsizing were considered within
the existing water distribution system. Kaukauna Utilities is anticipating residential growth to the
southeast and industrial and residential growth to the north. These water distribution system
expansions were considered, with additional pressure zones when applicable.
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3. Topography

The topography of Kaukauna includes a high east end. A river runs through the center of Kaukauna,
which divides the water distribution system. The river area includes some development, which is at
a lower elevation than the rest of Kaukauna. A topographic map is shown in Figure 3 included in
Appendix B.

4. Population Projections

Past population estimates and projected population figures for Kaukauna are shown in Table 1. The
population estimates are from the U.S. Census Bureau which predicts the City’s population will
increase annually at a steady rate of 1.7%.

Table 1: Population Data for the City of Kaukauna

1990 2000 2010 2020 2025 2030 2035 2040
Population Population = Population ' Population | Projection = Projection = Projection = Projection

12,000 13,000 15,500 17,100 18,600 20,200 22,020 24,000

5. Design Period

The water main expansion area is for a 100-year design period. The remainder of the water study is
a 20-year design period. The design period for the concrete structures, water treatment plant
building, and water treatment plant equipment is 60 years.

6. Past Studies

McMahon Associates Incorporated prepared an Evaluation of Water Supply System in 2003. The
report detailed the current system and made recommendations for improvements. The 2003
McMahon report is included in Appendix L.

7. Environmental Characteristics

7.1 Wetlands

The Wisconsin DNR Surface Water Data Viewer was used to show wetlands within the study
area. Wetland areas occur throughout Kaukauna. They are generally located on the southeast
side of Kaukauna in areas around the Fox River and Konkapot Creek. A Wetland Inventory
Map from the Wisconsin DNR is shown in Figure 4 included in Appendix B.

7.2 Floodplain

The Wisconsin DNR Surface Water Data Viewer and FEMA mapping was reviewed to
determine the location of the existing 100-year floodplain within the study area. Floodplains
are in Kaukauna around the Fox River, Konkapot Creek, and in the southeast portion of
Kaukauna. The Main Filter Plant is located within the 100-year floodplain. Floodplain Mapping
is shown in Figures 5 and 6 in Appendix B.
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8. Existing Water System

8.1 Water Supply Facilities

The water supply for Kaukauna Utilities is obtained entirely from groundwater wells. There are
currently five wells in service. Wells 4, 5, and 10 are located south of the Fox River, which divides
the City of Kaukauna. Wells 8 and 9 are located north of the Fox River. A map of Kaukauna
Utilities’ water facilities locations is shown in Figure 7 in Appendix B. A schematic of the existing
water system wells and treatment system is included in Figure 8 in Appendix B. A Condition
Report for existing water filter plants was prepared on October 23, 2023 to determine the
deficiencies of the existing water filter plants, existing ground storage reservoirs, and main
booster pump station. The Condition Report for Existing Water Filter Plants is included in
Appendix C. The asset conditions are summarized in Figure 8.

8.1.1Well 4

Well 4 is located at the Main Filter Plant site at 304 EIm Street. Well 4 consists of a 15.5-inch
casing to a depth of 34 feet and a 12-inch casing extended to a depth of 120 feet. A 12-inch open
hole was drilled from a depth of 120 feet to a total depth of 726 feet. A 10-inch liner was placed
from the surface to a depth of 120 feet. The annular space between the 10-inch liner and the
larger diameter casings was sealed with grout to a depth of 120 feet.

Well 4 has a submersible pump with a capacity of 600 gallons per minute (gpm) that was installed
in 2024. This pump is driven by a variable frequency drive (VFD) and operates at 555 gpm. A
variable frequency drive allows the well pump to operate at different speeds. The raw water from
Well 4 is pumped to the Main Filter Plant which is adjacent to Well 4. There is no standby power
for Well 4.

Well 4 is in a building connected to the Maintenance Facility Building and the Booster Pump
Station Building. The Well 4 Building is in good condition.

The Well 4 Building is located just outside of the 100-year flood plain. The current Wisconsin DNR
Administrative Code Chapter NR811.25(d) requires a floor elevation at least two feet above the
regional flood elevation.

It is recommended that the next time Well 4 is scheduled for a major renovation, a cost benefit
analysis should be performed to determine if the first floor of the building should be raised two
feet above the 100-year flood plain to meet the current Wisconsin DNR Administrative Code
Chapter NR811.25(d). It is anticipated that the DNR may require Well 4 to be brought up to
meet current code the next time Well 4 is scheduled for a major renovation.

8.1.2 Well 5

Well 5 is located at 601 Pool Road southeast of the intersection of Dodge Street and Island Street.
Well 5 was originally constructed in 1935 to a depth of 570 feet. In 1942, the well was extended
to a depth of 733.5 feet and was then backfilled to a depth of 524 feet in 1947 to improve water
quality. The well consists of a 16-inch grouted casing extended to a depth of 121 feet. A 15-inch
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open hole extends from the bottom of the casing to a depth of 350 feet, and a 12-inch open hole
extends from a depth of 350 feet to a total depth of 524 feet.

The Well 5 building was constructed in 1975. Well 5 has a submersible pump with a capacity of
380 gpm that was installed in 2022. This pump is driven by variable frequency drive and operates
at 315 gpm. Well 5 was most recently serviced in February 2022. There is no standby power for
Well 5. Both Well 5 and the Well 5 building are in good condition.

Sodium hypochlorite is added to the raw water at the Well 5 site to assist in disinfection prior to
treatment at the Main Filter Plant. Well 5 water is conveyed through 2,100 feet of 8-inch
diameter raw water transmission main to the Main Filter Plant.

8.1.3 Well 10

Well 10 is located on Tenth Street near Kenneth Avenue. Well 10 was originally constructed in
1945 as Well 6. Well 10 was originally constructed with a 10-inch casing grouted to a depth of 159
feet with a 10-inch open hole drilled to a depth of 568 feet. In 1995, the 10-inch open hole was
extended to a depth of 841 feet and the well was renamed Well 10. In 2000, the well was filled to
a depth of 660 feet to reduce radium and gross alpha levels. Radium levels were reduced as a
result of filling the well.

Well 10 has a submersible pump with a capacity of 580 gpm that was installed in 2013. Well 10
was last serviced in 2013. The well is up for rehabilitation in 2024. There is no standby power for
Well 10. Both Well 10 and the Well 10 building are in good condition.

Water from Well 10 is conveyed through 6,100 feet of 8-inch diameter raw water transmission
line to the Main Filter Plant. Well 5 is also connected to this raw water transmission main.

8.1.4 Main Filter Plant Site

The existing Main Filter Plant site, originally developed in 1899, is located at 304 EIm Street.
Water from Wells 4, 5, and 10 is treated and stored at the Main Filter Plant site.

8.1.4.1 Main Filter Plant Building

The Main Filter Plant building was last improved in 2022. Improvements included a new roof and
new doors. The windows are original block windows. The Main Filter Plant building is currently in
good condition. There is no standby power at this facility.

The floor elevation of the Main Filter Plant building is located below the 100-year floodplain
elevation. The current Wisconsin DNR Administrative Code Chapter NR811.25(d) requires a floor
elevation at least two feet above the regional flood elevation. The DNR may require the first floor
of this building to be raised during the next major renovation to comply with current code.

A schematic of the Main Filter Plant treatment process is shown in Figure 9 in Appendix B. The
Main Filter Plant building includes one pressure filter tank and chemical feed systems. Manganese
sulfate and potassium permanganate are added prior to filtration for oxidation and radionuclide
removal. A pressure filter tank is used for iron, manganese, and radionuclide removal. Sodium
hypochlorite is added following filtration for disinfection. An orthophosphate blend (50% ortho,
50% poly) is added following filtration for corrosion control. The finished drinking water is then
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stored in two ground storage reservoirs until it is pumped to the distribution system from the
main booster pump station.

The pressure filter tank is over 60 years old and in poor condition. The pressure filter tank is made
of steel and coated with paint on the inside and outside for corrosion protection. The pressure
filter tank works using low pressure around 10-15 pounds per square inch. The pressure filter tank
was leaking in 2016. Upon visual inspection of the interior of the pressure filter tank in 2016, the
tank was failing due to pitting of the interior steel surface caused by corrosion. The tank was
repaired in 2016 by installing a concrete liner inside the bottom half of the tank to prolong its
useful life. This type of repair was possible due to the low working pressure of the tank and was
estimated to extend the life of the tank another 10 years. The repair has been a good temporary
solution because the pressure filter tank is still producing satisfactory water quality.

Metal thickness testing of the pressure filter tank wall was performed on September 28, 2023.
The results of the metal thickness testing are documented in the Condition Report for Existing
Water Filter Plants included in Appendix C. The results show that the 60-year-old pressure filter
tank has severe pitting on the interior of the tank walls. This result is consistent with the visual
inspection performed on the interior of the tank in 2016. The structural integrity of the tank is in
poor condition. The pressure filter tank currently has signs of mineral buildup on its exterior in
two locations which indicates the tank is leaking.

It is recommended that the pressure filter tank be replaced within the next three to five years.
The pressure filter tank at the Main Filter Plant is over 60 years old and is at the end of its
service life. The tank was temporarily patched seven years ago. In addition, the Main Filter
Plant Site is located in a floodplain. If major building renovations are performed, it is
anticipated that the DNR may require the first floor of the Main Filter Plant Building to be raised
two feet above the 100-year flood plain in accordance with Wisconsin DNR Administrative Code
Chapter NR811.25(d).

8.1.4.2 Ground Storage Water Reservoirs
The Main Filter Plant Site has two ground storage reservoirs for storing finished water. See
Section 8.2 (Water Storage) of this report for a discussion of the reservoirs.

8.1.4.3 Booster Pump Station Building

The Booster Pump Station building is on the north side of the Main Filter Plant site. The exterior
of the building is in poor condition due to the rusty metal roof and rusty metal siding. The interior
of the building is in good condition.

The Booster Pump Station building houses three booster pumps. Two of the pumps were installed
in 2019 and have a capacity of 1,200 gpm each. They operate regularly. These two booster pumps
are in good condition.

The third pump was installed in 1967 and has a capacity of 2,000 gpm. It is for emergency backup
use only in the event of a power failure. The third booster pump is operated by a right-angle drive
liquid propane engine, which is not considered a good emergency backup pump. The third
booster pump will only provide water to the distribution system until the two ground storage
reservoirs are empty. The engine only runs one booster pump and will not run the wells or the
filter plant.



Kaukauna Utilities 2024 Water System Study

It is recommended that the third booster pump be replaced when emergency backup power is
installed.

8.1.5Well 8

Well 8 is located at 311 Delanglade Street, which is at the southwest corner of the intersection of
Blackwell Street and Delanglade Street. Well 8 was originally constructed in 1959 and was
rehabilitated in 1995. The well has a 20-inch casing pipe to a depth of 73 feet and a 16-inch liner
to a depth of 151 feet. The well has been grouted to 151 feet. Well 8 has a total depth of 700 feet.

Well 8 has a submersible pump with a capacity of 600 gpm that was installed in 2023. This pump
is driven by a variable frequency drive and operates at 475 gpm. Well 8 was last serviced by
Municipal Well Services in 2023. There is no standby power for Well 8. Well 8 is in excellent
condition.

Well 8 water is treated on site at a water treatment plant inside the well house. The treatment at
Well 8 includes manganese sulfate and potassium permanganate injection prior to filtration for
oxidation and radionuclide removal. One pressure filter tank is used for iron, manganese, and
radionuclides removal. Following filtration, sodium hypochlorite is added for disinfection and an
orthophosphate blend (50% ortho, 50% poly) is added for corrosion control. The water is stored in
a ground storage reservoir before being pumped to the distribution system.

The Well 8 Water Treatment Plant building and pressure filter tank are in excellent condition after
the recent renovation. The pressure filter tank was completely replaced in 2018 due to corrosion
in the tank wall and a failure in the internal filter media bed, underdrain, and diffuser. The
pressure filter tank is made of steel and coated with paint on the inside and outside for corrosion
protection. The pressure filter tank works using low pressure around 10-15 pounds per square
inch but is at 53-65 pounds per square inch (distribution system pressure) during backwash cycles.

Metal thickness testing of the pressure filter tank wall was performed on September 28, 2023.
The results of the metal thickness testing are documented in the Condition Report for Existing
Water Filter Plants included in Appendix C. The results show that the 5-year-old pressure filter
tank has no pitting on the interior of the tank walls. The structural integrity of the tank is in
excellent condition. The pressure filter tank currently has no signs of mineral buildup on the
exterior of the tank which indicates the tank is not leaking.

The ground storage reservoir, built in 1999, is 15,000 gallons and is in excellent condition. The
booster pumps at Well 8 are in fair condition.

8.1.6 Well 9

Well 9 is in Riverside Park at 101 River Street on the west side of Kaukauna. Well 9 was originally
constructed in 1974. The well consists of an 18-inch casing grouted to a depth of 239 feet. A
17.25-inch diameter open hole was originally extended to a depth of 806 feet. In 1989, the well
was filled to a depth of 620 feet to improve the water quality and reduce radium levels. The well
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is chlorinated once a month to control iron bacteria. Well 9 was last serviced by Water Well
Solutions in 2020. Well 9 is in good condition.

Well 9 site consists of two buildings: the Well House building and the Water Filter Plant building.
The Well 9 Well House building, originally built in 1974, is in good condition. The Well House
building houses a vertical turbine pump with a capacity of 1,300 gpm. Well 9 is the only well that
Kaukauna Utilities is able to run during a power outage. Well 9 is equipped with a right-angle
drive natural gas engine which was installed in 2015. The natural gas engine operates the well
pump at 850 gpm which is 63% of the normal well pump capacity of 1,300 gpm.

Well 9 water is treated on site in a Water Filter Plant building located south of the Well House
building. The filtration process includes injection of manganese sulfate and potassium
permanganate for oxidation and radionuclide removal. The pressure filter tank is used for iron,
manganese, and radionuclides removal. Sodium hypochlorite is added following filtration for
disinfection. An orthophosphate blend (50% ortho, 50% poly) is added following filtration for
corrosion control.

There are two horizontal pressure filter tanks inside the Well 9 Water Filter Plant building. The
pressure filter tank was installed in 1990 and is made of steel and coated with paint on the inside
and outside for corrosion protection. The pressure filter tank works using 75-82 pounds per
square inch (distribution system pressure) all the time. All the inner piping has failed and was
replaced in 2010 with PVC. The media was replaced in 2010. Media typically lasts 15 years.

Metal thickness testing of the pressure filter tank wall was performed on September 28, 2023.
The results of the metal thickness testing are documented in the Condition Report for Existing
Water Filter Plants included in Appendix C. The results show that the 33-year-old pressure filter
tank has some pitting on the interior of the tank walls. The structural integrity of the tank is in
good condition. The pressure filter tank currently has no signs of mineral buildup on the exterior
of the tank, which indicates the tank is not leaking. It is anticipated that the pressure filter tank
has about 20 more years of useful life. It should be evaluated at that time. An evaluation can also
be done when the media in the tank is replaced.

Well 9 Filter Plant building has a standby generator to run during a power outage. The generator
is sized to run only the building heaters, lights, and chemical pumps. Well 9 can produce treated
water during a power outage using the natural gas engine driven well pump and the generator to
run the chemical pumps. During a power outage, the well capacity is only 850 gpm due to the size
of the natural gas engine.

It is recommended that the media in the pressure filter tank be replaced in the next three to
five years. The pressure filter tank can be reused for the next 20 years based on the findings in
the Condition Report for Existing Water Filter Plants. In approximately 20 years, the pressure
filter tank should be re-evaluated to determine its condition.

A study should be conducted to determine which components of the water system should be
supplied with backup power pursuant to Wisconsin DNR Administrative Code Chapter NR
811.27: “all municipal pumping stations, pumphouses, and water treatment plants shall have a
standby auxiliary power source unless the department determines that there is sufficient
pumping capacity with existing auxiliary power located at other water system facilities to
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provide at least an average day supply of water.” The DNR has clarified that the backup power
should, at a minimum, be able to provide average day demand. The study should include an
analysis of which components need backup and whether the backup power can be phased into
the water system or if all facilities should receive backup power at the same time. Water system
components to be reviewed for a need for backup power should include all wells, pumping
stations, and water treatment plants.

8.2 Water Storage

Kaukauna Utilities has two elevated storage tanks in the water distribution system that have
capacities of 500,000 gallons each. The Industrial Park Tower is located on the north side of the
river and was constructed in 1974. The Ann Street Tower is located on the south side of the river
and was constructed in 1999. Both elevated storage tanks have an overflow elevation of 865 feet.
Both elevated storage tanks are in good condition.

The Main Filter Plant site contains two ground storage water reservoirs. Ground Storage Reservoir
#1 is circular and was constructed in 1899. Ground Storage Reservoir #1 has a capacity of 284,000
gallons and is approximately 60 feet in diameter and 18 feet deep. The reservoir is in the
floodplain. Ground Storage Reservoir #1 is in poor condition.

Ground Storage Reservoir #2 is rectangular and was constructed in 1940. Ground Storage
Reservoir #2 has a capacity of 295,000 gallons and is approximately 13 feet deep. Ground Storage
Reservoir #2 is in poor condition.

Reservoir #1 is located in the floodplain. Reservoir #2 is not located in the floodplain. The bottom
floor of each reservoir is located below the 100-year floodplain and the groundwater table. The
elevation of each reservoir violates the current Wisconsin DNR Administrative Code Chapter NR
811.63(1) because the floor of a reservoir is required to be a minimum of two feet above the 100-
year floodplain and the groundwater table.

The current Wisconsin DNR Administrative Code Chapter NR811.63(4) states: “The department
recommends that the lowest elevations of floors and sump floors of ground level reservoirs and
standpipes should be placed at or above the normal ground surface. If the department allows the
floor or sump to be below the normal ground surface, it shall be placed a minimum of two feet
above the groundwater table.” The bottoms of both ground storage reservoirs at the Main Filter
Plant site are located below the groundwater table. This puts the reservoirs at a high risk of
contamination leaking into the tanks.

It is anticipated that the DNR will require the reservoirs to comply with the current Wisconsin
DNR Administrative Code at the time of major renovation or remove both reservoirs from service.
The reservoirs have outlived their useful life.

The Well 8 site contains one ground storage reservoir. The ground storage reservoir is 15,000
gallons and was built in 1999. The ground storage reservoir is in excellent condition.

The existing reservoirs at the Main Filter Plant site are located below the groundwater table
and are subject to potential contaminants leaking into the tanks. This risk should be avoided by
building the new reservoirs above the groundwater table and at least two feet above the
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floodplain. Although grandfathered in, the elevation of each reservoir does not comply with
current Wisconsin DNR Administrative Code NR 811.63 relating to reservoir placement with
respect to floodplains and the groundwater table. A study should be performed to determine
the most feasible location for the ground storage reservoirs.

8.3 Water Distribution System

The water distribution system for Kaukauna Utilities consists of a single pressure zone. The water
system includes PVC, ductile iron, and cast-iron pipes ranging in size from 4-16 inches. A
breakdown of pipe sizes is shown in

Table 2.

Table 2: Water Distribution System Pipe Summary

Size Material Linear Feet
4” Metal 754
4” PVC 642
6” Metal 79,569
6” PVC 25,195
8” Metal 27,838
8” PVC 209,887
10” Metal 30,583
10” PVC 19,103
12” Metal 16,685
12” PVC 117,093
16” Metal 10,636
16" PVC 1,100

Total 539,085

The areas of the distribution system that are being served by 4-inch undersized water mains have
access to hydrants fed on larger water mains.

Kaukauna Utilities has 6,695 utility-owned water service lines. Approximately 214 private lead
water services and 351 public lead water services remain in the water distribution system as of
May 1, 2024. Kaukauna Utilities is working to remove the private and public lead water service
lines from the water distribution system. The City of Kaukauna has a lead service line
replacement ordinance which requires owners to replace the private lead water service lines in
conjunction with public water main and service reconstruction.

9. Water Demand
Kaukauna Utilities has an average daily pumping demand of 1,300,445 gallons based on data from
the 2022 PSC Annual Report. This demand consists of about 67% residential demand. A summary

of the water demand for Kaukauna Utilities is included in Appendix D.

The top ten water users in the system are listed in Table 3. These customers are not anticipated to
leave the Kaukauna Utilities water system in the next 20 years.
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Table 3: Top 10 Water Users
Annual Water Use

Customer (High Year)
Gallons
Ahlstrom Munksjo 2,321,585
Bernatello’s Pizza 1,798,934
St. Paul Elder Services 769,335
Aurora BayCare Medical Center 617,261
Kaukauna Utilities 538,255
Kaukauna Area School District 495,493
Griesbach Trucking 427,892
Albany International Corp 168,114
Best Wash Inc 163,276
City of Kaukauna 147,300

Kaukauna Utilities should anticipate increased water demand over the next 20 years. This demand
includes residential development to the southeast and industrial development to the north. The
projections were calculated assuming a 0.5% annual increase in water demand, following
discussions with Kaukauna Utilities. The water demand projections are shown in Table 4 and

Figure 1.

Table 4: Water Demand Projections

Year Total Water Average Day Maximum Day
Demand (gal) Demand (gal) Demand (gal)

2000 464,305,000 1,272,000 2,252,000
2001 484,189,000 1,327,000 1,961,000
2002 501,160,000 1,373,000 2,011,000
2003 536,283,000 1,470,000 2,204,000
2004 512,887,000 1,405,000 3,026,000
2005 534,648,000 1,465,000 2,336,000
2006 516,376,000 1,415,000 2,495,000
2007 510,719,000 1,399,000 2,261,000
2008 506,623,000 1,388,000 2,556,000
2009 471,048,000 1,291,000 2,135,000
2010 430,703,000 1,180,000 2,308,000
2011 444,951,000 1,219,000 2,022,000
2012 457,694,000 1,254,000 1,862,000
2013 444,685,000 1,218,000 1,929,000
2014 469,407,000 1,286,000 1,911,000
2015 435,258,500 1,192,000 2,057,000
2016 432,127,000 1,184,000 2,064,000
2017 432,714,000 1,186,000 2,288,000
2018 432,995,000 1,186,000 2,030,000
2019 416,569,000 1,141,000 2,192,000

10
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2020 409,484,000 1,122,000 1,827,000
2021 422,636,000 1,158,000 1,922,000
2022 473,362,000 1,297,000 2,213,000
2025 480,499,000 1,316,000 2,317,000
2030 492,631,000 1,350,000 2,376,000
2035 505,071,000 1,384,000 2,435,000
2040 517,824,000 1,419,000 2,497,000
2045 530,900,000 1,455,000 2,560,000
Total Annual Water Demand
600,000,000
° °®
500,000,000 go © ®®e . ° ®
° ° o_0 o ¢
= 0® % oco0e,_,
© 400,000,000 e
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10. Water Supply System

10.1 Well Capacity

Figure 1: Annual Water Demand Projections

The existing water supply system consists of five municipal wells. The wells can supply a total of
3,225 gpm (4.6 million gallons per day (MGD)) if run concurrently. The well capacity is shown in

Table 5.

11
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Well

Well 4

Well 5

Well 8

Well 9

Well 10

Total Well Capacity

Total Well Capacity
Without Well 9
Total Well Capacity
Without Well 10

Current DNR
Approved Well
Capacity (GPD)

864,000
360,000
756,000
1,872,000
756,000
4,608,000

2,736,000

3,852,000

Table 5: Well Capacity
Maximum DNR-
Allowed Pumping
Rate (gpm)*
600

250
525
1,300
525

*Calculated assuming a 24-hour pumping day.

2024 Water System Study

Current Well
Pumping Rate (gpm)

555
315
475
1,300
580
3,225

1,925

2,745

Proposed Well
Capacity (gpm)

600
500
525
1,300
580
3,505

2,205

2,925

The PSC uses Firm Well Capacity (FWC) to determine how the water supply system will perform
under different demand conditions. Firm Well Capacity is the total capacity of the water supply
system with the largest well out of service. In the case of Kaukauna Utilities, this would be Well 9,
which operates at 1,300 gpm. This formula shows the total FWC of Kaukauna Utilities at 1,925

gpm (2.7 MGD pumping at 24 hours per day; 2.0 MGD pumping at 18 hours per day).

The PSC uses four equations to study a water supply system’s ability to provide for different
demand conditions. All equations use FWC for the water supplied during an event. Equations 3
and 4 also include storage in the water towers as a supply for the events considered. Equation 1
studies maximum day demand in gallons per minute. Equation 2 looks at average day demand in
gallons per minute. Equation 3 includes a fire flow event on a day of maximum demand in gallons
per minute. Equation 4 considers maximum hour demand in gallons per minute. These
calculations are included in Appendix D. A summary of the water demand calculations, for both
the current system and future demands for the year 2043 are included in Table 6. If the number is
positive, then Kaukauna Utilities has excess capacity in that category. If the number is negative,
the Utility is deficient in that category, which means Kaukauna Utilities could not supply water
under that demand condition with the largest well out of service.

12
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Table 6: Water Demand Calculations Summary

Equation1-  Equation 2 — Equation 3 - Fire Equation 4 —
Scenario Maximum Day Average Day = Flow on Maximum Maximum
(g8pm) (gpm) Day (gpm) Hour (gpm)
Current 2023 - FWC 0 124 1,500 12,883
Future 2043 - FWC (422) (75) 1,078 11,997
Future — With Well 9 878 1,225

These calculations indicate that the system’s storage and well capacity is currently sufficient to
provide for maximum day demand, average day demand, a fire flow event, and maximum hour
demand. The water storage and well capacity is also sufficient to provide average day, fire flow,
and maximum hour demand for the projected demands in 2043. It is projected that the existing
system will not be able to provide maximum day demand in the year 2043 with Well 9 out of
service.

The above calculations for maximum day demand were made by using a pumping time of 18
hours per day. This 18-hour pumping time leads to the conclusion that Kaukauna Utilities cannot
provide the water demand on the current or future maximum day with Well 9 out of service. One
solution to this is to run the pumps for 24 hours during maximum day instead of 18 hours if Well 9
is out of service. Kaukauna Utilities’ wells can handle a 24-hour pumping day in the short term
(such as on the maximum day when Well 9 is out of service), but this is not a recommended long-
term solution to meet average day demand. In the case of a 24-hour pumping day, the system
spare capacity for the current maximum day demand increases from 0 gpm to 481 gpm. The
future spare capacity for maximum day demand increases from -422 gpm to 165 gpm. The system
can handle these maximum day and average day demands with Well 9 out of service but would
need to extend the pumping duration.

Another solution to meet these demands is to add another well to the system. The FWC will
change significantly if another well is drilled that has a capacity close to Well 9. The calculations
require that the largest well is out of service. It is unlikely that planned maintenance would occur
on Well 9 during the summer months when maximum day demand occurs. If the calculation is run
with the second largest well out of service instead of the largest well out of service, the FWC
increases from 1,925 gpm to 2,745 gpm.

A decision could be made by Kaukauna Utilities to become a wholesale water provider to smaller
communities without wells. Kaukauna Utilities currently has adequate water supply to expand to
small neighboring communities to meet the average day demand even with Well 9 out of service.
Well 9 would need to be in service to meet the maximum day demand.

If Kaukauna Utilities joined water systems with Kimberly and Little Chute, as an example, the wells
from Kimberly and Little Chute could be added to the water supply system if all the treatment
processes were the same. Currently, Kimberly and Little Chute use ion exchange for water
treatment. The advantage of joining water systems is when the FWC calculation is done, only one
well out of all three communities needs to be considered not in service. Right now, each
community needs to have one well out of service for the calculation. This joining of water systems
increases redundancy in the water system. Another advantage of joining water systems would be
increasing the efficiency in the water system, such as sampling and repairing water main breaks.

13
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Currently, Kimberly and Little Chute outsource sampling and water main breaks to private
companies.

Based on the above discussion of well capacity, recommendations include the following:

1. Evaluate in ten years whether another well is needed by 2035 to meet future average day
and maximum day demand with Well 9 out of service. The evaluation will further refine
the average day and maximum day projections that will be utilized at that time.

2. Obtain DNR approval to increase the daily capacity of Well 5 from 360,000 gallons per day
(250 gpm) to 720,000 gallons per day (500 gpm) within the next 10-15 years based on the
current growth projections.

3. Increase the capacity of Well 4 and Well 8 by increasing the speed of the pumps using the
variable frequency drive which will pump more water.

4. Consider and evaluate whether Kaukauna Utilities wants to become a wholesale water
provider.

a. If Kaukauna Utilities wants to proceed with becoming a wholesale water provider
for a community that does not have any wells, perform a study to determine if a
well is needed.

b. If Kaukauna Utilities wants to proceed with becoming a wholesale provider for a
community with wells and have those wells as a part of the water supply system,
perform a feasibility study to determine how to integrate the systems.

10.2 Aquifer and Pumping Information

More information on each well is included in Table 7. The well information came from Kaukauna
Utilities and the DNR Groundwater Retrieval Network. The water elevations listed are from
pumping records from June 2023.

Table 7: Well Information
Static Water Pumping Water

Well No. Aquifer Elevation (ft) Elevation (ft)
4 Sandstone/ Limestone 524 405
5 St. Peter Sandstone 524 490
10 Sandstone/ Dolomite 540 469
8 Sandstone/ Dolomite 531 398
9 Sandstone/ Limestone 531 432

Currently, Kaukauna Utilities does not have issues with its groundwater supply. The static water
levels have been consistent over the years. Figure 2 shows the average annual static water level
at each Utility well. The level has generally increased in the past ten years, even with increased
water demand. Wisconsin Rural Water Association was also consulted on the sustainability of the
aquifers in Kaukauna, and they did not have concerns with the aquifer’s ability to supply water to
Kaukauna Utilities long-term.

14
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Figure 2: Annual Average Static Water Level at Kaukauna Utilities Wells

10.3 Surface Water

Kaukauna Utilities has an option to switch from groundwater to surface water as a source of
water. This option has the benefit of eliminating the issue of radium and high water hardness
associated with Kaukauna’s groundwater. There are two communities nearby that are wholesale
suppliers for surface water.

10.3.1 Lake Michigan Surface Water — Green Bay Water Utility

The Green Bay Water Utility supplies water to Ashwaubenon, Hobart, the Town of Scott, and
Wrightstown. The Green Bay Water Utility obtains water from Lake Michigan by Algoma. The
water hardness of the water from Lake Michigan is 135-155 mg/L (8-9 grains per gallon).

The nearest water transmission main connection is located near the Village of Wrightstown.
The pipeline is an 18-inch diameter pipeline that serves Wrightstown. The pipeline may have
capacity to supply Kaukauna Utilities with surface water. The transmission main is
approximately 4.5 miles from Kaukauna Utilities’ water distribution system. Kaukauna Utilities
would need to install a 4.5-mile pipeline to connect to the surface water transmission main near
Wrightstown. A booster pump station may be required to pump water to Kaukauna.

This option also includes the annual cost of purchasing water from the Green Bay Water Utility.
Currently, the wholesale water rate from the Green Bay Water Utility is $2.55 per 1,000 gallons.
The wholesale water rate is the same for all their wholesale customers. A conveyance charge is
also required to be paid to Wrightstown and Ashwaubenon for using their transmission mains.
The conveyance rate for Ashwaubenon is $0.33 per 1,000 gallons. The estimated conveyance
rate for Wrightstown is $0.50 per 1,000 gallons.
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10.3.2 Lake Winnebago Surface Water — Appleton Water Department

The City of Appleton obtains surface water from Lake Winnebago. The nearest connection point
is located approximately 2.5 miles southwest of the Kaukauna Utilities water system. The
pipeline is a 12-inch diameter pipeline that serves Sherwood. The pipeline may have capacity to
supply Kaukauna Utilities with surface water. Kaukauna Utilities would need to install a 2.5-mile
pipeline to connect to the surface water transmission main. A booster pump station may be
required to pump water to Kaukauna.

This option also includes the annual cost of purchasing water from the City of Appleton.
Currently, the wholesale water rate from the City of Appleton is $4.39 per 1,000 gallons. The
wholesale water rate varies to each of their wholesale customers. A fire protection charge and a
meter charge would be charged to Kaukauna Utilities each quarter. These charges are based on
each customer’s specific situation. An estimated fire protection charge is $35,500 per quarter.
The estimated meter charge is $700 per quarter.

10.3.3 Surface Water Risks

There is risk with purchasing water from another utility. Initially, there is only a single
transmission main from the source water to the distribution system. There is a risk of
transmission main failure. Kaukauna Utilities would have to decide if a backup system is going to
be maintained in case of pipeline failure or other issues with the purchased water. If switching
to surface water, it is recommended that the wells should be maintained as a backup system in
case of emergency. The DNR does not require water treatment equipment to be maintained for
emergency backup systems.

The water rates can be unpredictable when set outside of the utility. The water rates are set by
the PSC. It also does not give Kaukauna Utilities any control over final water quality.

10.3.4 Surface Water Costs

The cost comparisons between the two surface water options are included in Table 8 below. A
detailed breakdown of this cost estimate is included in Appendix A.

Table 8: Surface Water Options Cost Breakdown

Description . Capital + 20-
P Capital Cost Annual O+M 20-Yr O+M P
. . . Year O+M
Estimate Estimate Estimate .
Estimate

Surface Water from
Appleton

Surface Water from
Wrightstown

$6,570,000 $ 2,280,000 $45,500,000 $52,100,000

$9,270,000 $1,660,000 $ 33,100,000 $42,400,000

Kaukauna Utilities should stay with groundwater since well capacity and aquifer capacity is
projected to be sufficient for at least the next 20 years. If Kaukauna Utilities chooses to pursue
the option of changing the source water to surface water, it is recommended that a further
study be performed to determine specific connection points and hydraulics required for the
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connection pipeline. The preliminary costs estimates should be refined in that study before a
final decision is made to switch to surface water.

10.4 Water Reuse

Water reuse is the capture and use of wastewater for beneficial use such as agricultural
irrigation, industrial cooling, or potable water. Indirect potable reuse (IPR) uses an
environmental buffer such as a lake, river, or aquifer before the water is treated at a drinking
water treatment plant. Direct potable reuse (DPR) involves treatment and distribution of water
without an environmental buffer. IPR is the more common water reuse method.

Water reuse has been an effective solution in areas with little access to fresh water. As early as
1962, Montebello Forebay in Los Angeles County, California started using IPR by recharging the
aquifer with wastewater treatment plant effluent. In recent years, a lack of water in some
communities has sped up the integration of water reuse into water systems. Wichita Falls, Texas
experiences extreme drought conditions throughout the year. In 2018, Wichita Falls brought its
IPR project into service, which discharges wastewater via a 17-mile pipeline to a lake. This water
is then treated with Cloth Media Filtration and used for drinking water. Several water districts
across California have also implemented water reuse. Orange County Water District employs a
Groundwater Replenishment System. This process takes treated wastewater effluent from
Orange County Sanitary and treats it with microfiltration, reverse osmosis, and ultraviolet light
disinfection. The treated water is then pumped into injection wells and percolation basins.
Figure 3 is from the EPA and shows planned and construction reuse projects in the United States
as of 2017.

—Tening ) ) .
Y LOTT Cleanwater Alliance, Hawk's Prairie
=, Airway Heights
\ Ao —Ephrata
Ty oy \\ Q”I;"CF
| *=Chehalis “— Royal City

i Portland Clean Water Services (studied)
~5anta Clara (planned)
| r—Soquel Creok Water District (under study)

| —Pure Water Monterey (planned)

[ —{ambria
West Basin Water Racycling Plant
Montabello Forebay, County Sanitation Districts of Los Angeles County
Dominguez Gap Barrier, City of Los Angeles
—Chino Basin Groundwater Recharge Project, Inland Empire Utility Agency
/ ~Meamitos Bamier, Water Replenishment District Aurara Prairie Waters
~—Danald C. Tiiman Groundvwater Replenishment (under study) Upper Occaquan Service Autharity
Water Replenishment District Groundwater Reliability Improvement Program {under censtruction)
OCWD & OCSD Groundwater Replenishment System Advanced Water Treatment Facllity
——~—MWater Factory 21 (built but replaced by OCGWRS in 2004)

————Eastern Municipal Water District (under study) Franklin {planned)

Levdoun County

Hampton Roads Sanitation District
{plannad)

@ Raleich (under study)

— Padre Dam {under study and demaonstration} Gwinmett County

" ~—5an [iego (under design and demonstration) r—Big Spring, Coloraco River Municipal Water District
Scottsdal ; Clayton County
Lot ® ! © Wichita Falls
Water Campus / | Worth Texas Municipal Water District
Cloudcroft. [delayed) ® L] Tarrant Regional Water District
'I'. % @ Brownwood (approved but not builth
W\ ' Abilene W Jacksonville (Under study)

' El Paso Water Utilities {planned)
'—Hueco Bolson Recharge Project,
Indirect Potable Reuse El Paso Water Utilities Clearwater (planned)

@ Direct Forable Reuse
‘West Palm Bezch [decommissioned)
Hollywaad {under study}
Laguna Madre & Miami (studied)

Figure 3: Water Reuse Programs in the U.S. 2017

Reference: U.S. Environmental Protection Agency and CDM Smith. 2017. Potable Reuse
Compendium. Washington D.C.
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Kaukauna Utilities has expressed an interest in investigating the feasibility of reusing
wastewater treatment plant effluent from the Heart of the Valley Metropolitan Sewerage
District (HVMSD) as a drinking water source. HYMSD receives wastewater from Kaukauna, Little
Chute, Kimberly, Combined Locks, and the Darboy Sanitary District. The average daily flow to the
plant is 5.5 MGD. The plant can treat flows up to 26 MGD.

HVMSD discharges effluent to the Fox River. The water reuse project for Kaukauna Utilities
would involve rerouting some of the effluent water for drinking water treatment. HYMSD
already provides 3 MGD to Fox Energy Center for power plant cooling. There would be sufficient
effluent water to supply Kaukauna Utilities because the maximum day demand for Kaukauna
Utilities is approximately 2 million gallons. The average day demand for Kaukauna Utilities is 1.3
million gallons.

There has been one case study in central Wisconsin on water reuse. The case study was the
result of declining water levels and increasing water demand in the area. A pilot study was
conducted with DNR approval involving the treatment of water in a stream down-river of the
municipality’s wastewater treatment plant. The project did not result in water reuse in the area
due to public disinterest and DNR involvement.

The DNR requires that community water be taken from the best available source. The best
available source is determined through many characteristics including contaminant
concentrations, seasonal variations, and treatment required. Determining the characteristics of
the effluent water from HVMSD would require intensive testing. It is unlikely the effluent water
would be determined to be of a higher quality than the current groundwater source for
Kaukauna Utilities.

Even if the effluent water was determined to be the best available source, there would be high
capital and operational costs associated with water reuse. The pilot study would be required to
run throughout at least a full calendar year to determine how treatment efficiency would
change seasonally. The whole treatment process would need to be more advanced than reverse
osmosis treatment and would need to include multiple stages of disinfection. Lastly, because
water reuse is new to municipalities in the state of Wisconsin, the DNR would require extensive
testing throughout the life of the water reuse plant to ensure quality water is being delivered to
Kaukauna Utilities’ customers. The PSC may not allow a water reuse project to advance if there
are other, less costly options for safe drinking water.

Even with these hurdles, the largest barrier for water reuse in Kaukauna Utilities would be public
perception. Each community that has implemented water reuse has faced the difficulty of public
acceptance. To gain public acceptance, extensive information campaigns to educate the
community would be necessary. This adds time and expense to a water reuse project.

Kaukauna Utilities should stay with groundwater since well capacity and aquifer capacity is
projected to be sufficient for at least the next 20 years. If Kaukauna Utilities chooses to pursue
the option of changing to water reuse, it is recommended that a further study be performed
to determine constituents in the HYMSD effluent water.
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11. Water Quality

11.1 Raw Water Quality

Full raw water quality results for all wells are included in Appendix E. Kaukauna Utilities currently
treats raw water by removing iron and radium. Water hardness is also an issue in the water
system. Currently, customers are responsible for softening their water. The raw water quality
results are summarized in Table 9.

Table 9: Raw Water Quality Summary

Well Iron Strontium Sulfate  Hardness as Total Sample
No. (mg/L) (mg/L) (mg/L) CaCo3 Dissolved Date
(mg/L) Solids
(mg/L)
0.61 24 583 754 1,088 2/22/2023
5 0.81 21 607 778 1,173 2/22/2023
10 0.59 27 381 536 802 2/22/2023
8 0.55 20 441 565 862 2/22/2023
9 0.53 26 451 619 918 2/22/2023

The Utility tested the raw water for PFAS in February 2023. All five wells were found to have no
detection of any PFAS compounds in the raw water.

11.2 Treated Water Quality

The water treatment plants (Main Filter Plant, Well, 8 and Well 9 treatment plants) are removing
iron and radium to levels acceptable by Kaukauna Utilities. The drawback to the current
treatment technique is the high cost of removing radium with chemical addition and the lack of
water hardness removal. A summary of finished water quality results for the treated water is
included in Table 10. Appendix E includes more finished water quality data from sample points
around the distribution system.

Table 10: Finished Water Quality

Testing Location Total Chlorine  Iron Sulfate Hardness as Sample
(mg/L) (mg/L) (mg/L) CaCo03 (mg/L) Date

Main Filter Plant -—- <0.02 -—- 665 4/23/2021
Entry Point 8 - <0.02 - 585 4/23/2021
Entry Point 9 -—- 0.02 -—- 639 4/23/2021
Entry Point 8 1.71 <0.06 430 618 10/20/2022
Entry Point 9 1.80 <0.06 464 670 10/20/2022
Entry Point 400 1.83 <0.06 528 727 10/20/2022
777 Island St 1.26 0.06 536 719 10/20/2022
2700 Northridge Dr 1.25 <0.06 440 638 10/20/2022
406 10* St 1.30 <0.06 456 677 10/20/2022
1701 CTY HWY CE 1.33 <0.06 485 706 10/20/2022
Main Filter Plant - <0.06 548 563 1/17/2023
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Note the finished water quality’s hardness concentration is very similar to the raw water
hardness. The pressure filter tanks do not remove water hardness.

The DNR requires chlorine in the distribution system to be greater than 0.01 mg/L, with a
maximum residual chlorine level of 4 mg/L. The chlorine results show that Kaukauna Utilities is
maintaining an acceptable level of chlorine in the distribution system.

The DNR sets secondary maximum contaminant levels for drinking water in NR 809.70. The
secondary maximum contaminant levels are for inorganic chemicals that do not have health risks
when exceeded and are only associated with cosmetic or aesthetic aspects of drinking water
quality. There are no DNR violations when the maximum levels are exceeded. NR 809.70(1) states
“Waters containing inorganic chemicals in quantities above the limits contained in this section are
not hazardous to health but may be objectionable to an appreciable number of persons.” The
secondary standard for sulfate is 250 mg/L. Finished water sulfate level ranges from 430-548
mg/L. The secondary standard for total dissolved solids is 500 mg/L. Total dissolved solids level
ranges from 802-1173 mg/L.

NR 809.71, Sampling and Analytical Requirements for Secondary Standards, states if the DNR
receives complaints on aesthetic water quality, then the water supplier will be required to
implement a monitoring program to determine compliance with the secondary standards.

Water supplied by Kaukauna Utility is completely safe to drink and does not pose a health risk.

11.2.1 Strontium

Strontium is not currently regulated by the DNR. It is a naturally occurring mineral found in
groundwater. It does not pose a cancer risk to people but could have other health impacts.
Because of this, the EPA has considered establishing a maximum contaminant level for strontium.
The current level of strontium in Kaukauna Utilities’” drinking water is higher than any level being
considered for the maximum contaminant level by the EPA. The EPA has set a non-enforceable
lifetime limit of 4 mg/L and a short-term limit of 25 mg/L. If the EPA pursues setting a maximum
contaminant level for strontium in the future, the current levels in Kaukauna Utilities’ drinking
water would need to be addressed and treatment would need to be added for strontium removal.

11.2.2 Water Hardness

There is no secondary standard for water hardness directly, but water hardness and sulfate both
contribute to total dissolved solids. The water in Kaukauna is extremely hard. The main
components of water hardness are caused by calcium and magnesium. The groundwater in
Kaukauna has a total water hardness level of CaCO3 ranging from 563-778 mg/L (36-45 grains per
gallon). Kaukauna Utilities encourages customers to use a total water hardness setting of 48 grains
per gallon for their water softeners because the water softener should be set to 4 grains per
gallon higher than the water hardness.

There is a wide range in the water hardness test results. Table 11 shows water hardness testing
results from two different laboratories from 2021 — 2023. The main filter plant site shows a water
hardness range of 665-838 mg/I. It is suspected that the large range of water hardness levels is not
accurate as water hardness should not vary greatly at each site.
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Table 11 - Hardness Testing Results

Location Main Filter Plant Well 4 Well 5 Well 10
Laboratory Carus Carus Carus Carus Carus Carus Badger Badger Carus Badger
Test Date 4/23/2021 2/25/2022 2/25/2022 2/25/2022 2/25/2022|4/23/2021 2/22/2023| 2/22/2023 | 4/23/2021 2/22/2023
Treated or Raw Water Treated Treated Treated Finished Finished Raw Raw Raw Raw Raw
Hardness as CaCO3 mg/| 665 792 838 827 810 783 754 778 548 536
Calcium mg/| 231 278 295 287 281 280 271 279 182 178
Magnesium mg/| 21 23 25 27 26 20 19 20 22 22
Location Well 8 Well 9
Laboratory Carus Carus Badger Badger Carus Carus Badger Badger
Test Date 4/23/2021 4/23/2021 2/22/2023 10/20/2022|4/23/2021 4/23/2021 2/22/2023 10/20/2022
Treated or Raw Water Raw Finished Raw Finished Raw Finished Raw Finished
Hardness as CaCO3 mg/| 585 589 565 618 637 639 619 670
Calcium mg/| 202 203 195 215 215 216 210 229
Magnesium mg/I 19 19 19 19 23 24 23 23

Note: Carus testing data on 2/25/2022 at Main Filter Plant is not considered accurate beause they are higher than any individual test result at Well 4, 5, or 10. The
Main Filter Plant water hardness is the weighted average of the water from Wells 4, 5, and 10.
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For example, the Main Filter Plant water hardness levels should be the same as a weighted
average of the water hardness levels from Wells 4, 5, and 10. The Main Filter Plant water hardness
level cannot be higher than any of the levels from the individual wells. But in February 2022, the
Main Filter Plant water hardness was measured at 792-838 mg/L, which is higher than the water
hardness measured individually at Wells 4, 5, or 10. This inconsistency in water hardness could be
a result of different testing methods from different laboratories or from the testing being wrong
that day. Strontium, orthophosphate, and polyphosphate interfere with the water hardness
testing procedure.

12. Main Filter Plant Alternatives Analysis

Part of the Main Filter Plant site is located in the 100-year floodplain of the Fox River. As
previously explained in Section 8.1.4 Main Filter Plant Site, the pressure filter tank in the Main
Filter Plant building is in poor condition and is in need of replacement. There are four alternatives
being considered for the Main Filter Plant.

12.1 Alternative 1: No Changes

This alternative includes not making any improvements to the Main Filter Plant or changing the
location. The high risk associated with this alternative is having the Main Filter Plant fail and not
being able to produce potable water. The high risk is associated with the pressure filter
developing leaks that cannot be repaired so the tank cannot be placed back in service in a timely
fashion. The Main Filter Plant produces potable water at 1,450 gpm. If the Main Filter Plant is
removed from service, then Well 4, Well 5, and Well 10 would be out of service. The Main Filter
Plant can be removed from service during low flow periods but should not be removed from
service during high flow periods. If the Main Filter Plant was removed from service for several
months during high flow periods, over-pumping of Well 8 and Well 9 would occur. The aquifer
would not be able to recharge properly during that time.

This alternative is not recommended because the structures at the Main Filter Plant are past their
useful life. The pressure filter tank was lined in 2016 as a temporary solution to extend the life of
the filters by about ten years. The filters should be replaced to ensure the Main Filter Plant can
function when the liner fails.

The ground storage reservoirs present a high risk of groundwater leaking into the reservoir.
Groundwater can contain surface water contaminants that can cause widespread sickness to
customers. The current process of chlorine addition minimizes the risk of these contaminants
impacting customer health.

This alternative is not desirable because the Main Filter Plant is located within the 100-year
floodplain of the Fox River. Wisconsin DNR Administrative Code Chapter NR811.25 (1) (d) states
all water system related buildings must be constructed such that the floor elevation is at least two
feet above the 100-year flood elevation. The Main Filter Plant currently does not meet this
requirement but is grandfathered into the code.

In addition to the building itself being in the floodplain, the reservoirs on the Main Filter Plant site
are in the 100-year floodplain. In Wisconsin DNR Administrative Code Chapter NR 811.63(1), it
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states that potable water storage facilities may not be located within a floodway and the lowest
elevation of the bottom floor shall be a minimum of two feet above the regional 100-year flood
elevation. The existing reservoirs are not in the floodway but are in the floodplain. The bottom
floors of the reservoirs are below the 100-year floodplain and the groundwater table. The existing
water reservoirs do not conform to the current Wisconsin DNR Administrative Code
requirements, thus posing a larger risk of contaminants leaking into the ground storage
reservoirs.

12.2 Alternative 2: Replace Pressure Filter Tank at Current Location

This alternative includes replacing just the pressure filter tank at the Main Filter Plant. This
alternative is to be considered the bare minimum for improvements needed at the Main Filter
Plant because the concrete liner in the steel pressure filter tank is anticipated to start leaking
considerably in less than five years. There are currently signs of the pressure filter tank leaking.
This alternative would involve reusing the existing building for the pressure filter tank. The work
would need to be coordinated to remove the Main Filter Plant from service during the low flow
months to install the new pressure filter tank. This raises the cost of this alternative to speed up
the replacement process.

This alternative does not consider any other improvements at the Main Filter Plant site, such as
the aged ground storage reservoirs. In addition, it does not move the Main Filter Plant out of the
floodplain and therefore would not address the current Wisconsin DNR Administrative Code
violations associated with their location in the floodplain discussed in Alternative 1. This
alternative is not recommended for these reasons.

The preliminary cost estimate for replacing the pressure filter tank at the Main Filter Plant is
included in Table 14.

12.3 Alternative 3: Rebuild Water Treatment Plant Building and Reservoirs at Current Location

This alternative includes a new pressure filter tank, reservoirs, booster pumps, suction and
discharge piping, and a generator at the current Main Filter Plant location. This alternative
includes demolition of existing reservoirs, booster pumps, and piping in the Booster Pump
Station. This alternative includes reusing the Main Filter Plant Building.

This alternative was explored to determine if there would be any cost savings associated with
staying on the same site for the Main Filter Plant. There are some limitations with staying at the
current site. The Main Filter Plant must stay in operation during construction to supply average
water demand during high flow periods. The water system cannot be supplied by just Well 8 and
Well 9 during the entire construction period. The work would need to be coordinated to remove
the Main Filter Plant from service during the low flow months to install the new pressure filter
tank. This raises the cost of this alternative in order to speed the replacement process along.

The reservoir construction must be sequenced so that one reservoir is demolished, part of the
new reservoir is built, then the other reservoir is demolished and the second part of the new
reservoir can be built. This sequencing is necessary due to the need for the reservoir during
construction, as well as the limited space on site. The current reservoir locations will have to be
used for the future reservoir. These construction sequencing requirements will add to the cost of
this alternative.
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This alternative is beneficial because it would not involve rerouting the transmission main from
Wells 4, 5, and 10 to a new location. There is currently an 8-inch transmission main that connects
Well 4 (100 linear feet), Well 5 (2,100 linear feet), and Well 10 (6,100 linear feet) to the existing
Main Filter Plant.

This alternative is also not desirable because the Main Filter Plant site would still be located in the
floodplain. Keeping the Main Filter Plant in the floodplain does not comply with Wisconsin DNR
Administrative Code, as discussed in Alternative 1.

The DNR may not allow this as an alternative unless the floor of the Main Filter Plant building was
raised two feet above the 100-year floodplain during the installation process of the tank. A
detailed predesign study would need to be performed to determine if the DNR would require
alterations to the building and to determine the feasibility of the actual construction process and
length of construction for the work. It is possible that the construction time frame would be too
long to have the Main Filter Plant out of service.

If a different treatment process is selected, the Main Filter Plant building would require an
addition. The preliminary cost estimates for rebuilding the Main Filter Plant at the current site are
included in Tables 14, 15, and 17.

12.4 Alternative 4: New Water Treatment Plant Building at New Site

This alternative includes building a new Water Treatment Plant building including a new pressure
filter tank, booster pumps, suction and discharge piping, ground storage reservoir, and a
generator on a new site. This alternative includes demolition of the existing reservoirs, booster
pumps, and the piping in the Booster Pump Station and removing the pressure filter tank from the
Main Filter Plant building and repurposing the existing Main Filter Plant building to a storage
facility.

Four proposed building sites for a new Water Treatment Plant building are being considered to
relocate the Main Filter Plant outside the 100-year floodplain. A two-acre site is needed for the
new Main Treatment Plant. The main drawbacks of this alternative are the high capital costs of
new building construction and the cost of rerouting the raw water transmission main for Wells 4,
5, and 10 to a new site. All the sites being considered are along the raw water transmission main
from Well 10 to the existing Main Filter Plant to minimize the raw water transmission main costs.

This alternative has the major benefit of moving the Main Filter Plant outside the floodplain. This
would allow access and use of the water treatment plant and reservoirs during a 100-year flood
event. The preliminary cost estimate for building the Main Filter Plant at a new site is included in
Tables 14, 15 and 17.

Four sites were considered for a new Water Treatment Plant building location. A map of the
proposed Water Treatment Plant sites is shown in Figure 10 in Appendix B.

Proposed Site #1 is on Boyd Avenue, just south of the City pool at the current archery range site.
This site is desirable due to its proximity to the existing raw water transmission main, and the
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property is currently owned by the City of Kaukauna. This site is also uphill from the river, fairly
level, and out of the floodplain. The archery range is currently located on this site.

Proposed Site #2 is to the west of the Konkapot Creek Trail. This site is also near the existing raw
water transmission main. This site is undesirable due to the steep topography in this area.

Proposed site #3 and #4 are in Horseshoe Park. These sites are beneficial because they are already
located on City-owned property and are near the raw water transmission main. These sites are
also outside the floodplain. Site #3 is north of the baseball field. This site is not desirable due to
the steep slope. Site #4 is not desirable because it is the site of a former fill site, not suitable for
building foundations.

12.5 Main Filter Plant Recommendations

The risks and benefits for each alternative for the Main Filter Plant are included in Appendix G.

Alternative #4 - New Water Treatment Plant Building at New Site is the recommended
alternative. The new Main Water Treatment Plant location would allow for the necessary
building size for new treatment equipment and would comply with the DNR regulation of being
outside the floodplain. This alternative would lower the risks associated with having the Main
Filter Plant, reservoirs, and booster pump station in the floodplain and would replace the
equipment and structures identified in the study report as being past their useful life.
Alternative #4 also allows the existing Main Filter Plant to keep producing water while the new
water treatment plant is being built.

Site #1, located on Boyd Street just south of the City pool at the current archery range site, is
considered the most viable location for the proposed Water Treatment Plant building that was
studied. Site #1 appears to be the most feasible of the properties studied since the property is
already owned by the City, the property is relatively level, and the property is close to the raw
water transmission main located at Well 5. We recommend that a predesign study be
performed to refine the preliminary cost estimate for the alternative, exact site, and treatment
option selected. This study should include working with the City on relocation of the archery
range site.

13. Water Treatment Analysis
The scope of the study includes an analysis of various water treatment processes to remove water
hardness. The focus of the treatment options is removing water hardness to address customer
concerns and provide cost savings to customers.

13.1 Surveys

A survey of Kaukauna Utilities’ customers was conducted to gain a better understanding of how
customers soften and use their water, and what customers would like to see in water
improvements moving forward. There were 1,309 people that responded to the survey. It was
found that 87% of respondents use a water softener to treat their water. The survey showed that
957 respondents use a water filter in their house or buy bottled water for drinking water instead
of drinking water directly from the tap. Only 8% of respondents did not want to see
improvements or changes to the water quality in Kaukauna. Of the respondents that gave a
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reason for their dissatisfaction with the water quality, hard water was the top reason for
dissatisfaction. The survey questions and results are included in Appendix H.

A survey of plumbing contractors and salt suppliers in the Fox Valley area was conducted to
investigate how much Kaukauna Utilities’ customers spend on water softening and replacement
appliances compared to other communities. Questions included the lifespan of different
appliances in Kaukauna versus other communities, the cost of replacement water heaters, and
the amount of salt customers use each month. The survey questions and results are included in
Appendix H.

13.2 Water Softeners

Based on the Kaukauna Utilities customer survey, 1,131 people out of 1,304 people (87%) that
answered the question chose to treat the water with a water softener. Water softeners use an ion
exchange process to remove water hardness. lon exchange water treatment is a common method
used to remove water hardness from water by exchanging calcium and magnesium ions with
sodium or potassium ions. Water softeners require salt to operate. While this ion exchange
process is effective for moderately hard water, water softeners can face challenges when dealing
with water that is extremely hard.

When the ion exchange resin comes in contact with extremely hard water, the resin gets
exhausted quickly as it reaches its maximum capacity for exchanging ions. As a result, the resin
needs frequent regeneration which uses more salt and water. The need for more frequent
regeneration cycles adds to the operational costs and disrupts the continuous flow of treated
water. It also requires larger ion exchange equipment to handle the higher volume of resin.

When using sodium as the exchange ion, the process adds sodium ions to the treated water. The
extremely hard water will add a significant amount of sodium ions to the water. Sodium, when
dissolved in water, forms sodium ions (Na+), which are charged particles. These ions increase the
water’s overall conductivity, meaning the water becomes a better conductor of electricity.

Water heaters have metal components, such as heating elements and the tank itself. When high-
conductivity water (water with high sodium content) surrounds these metal parts, it creates an
environment that facilitates an electrochemical process known as electrolytic corrosion. This
corrosion occurs when electric currents flow between different metal components through the
conductive water resulting in the breakdown of the metal over time. The electrolytic corrosion
eats away at the metal components of the downstream equipment leading to leaks, rust, and
ultimately, failure.

Water heaters in Kaukauna have been estimated to fail every five to seven years based on
information from the local plumbing contractors. Clothes washers, dish washers, and water
fixtures are also ruined prematurely and need to be replaced sooner with corrosive water.

It is important to note that while sodium can contribute to increased conductivity and corrosion,

other factors, such as the presence of other dissolved minerals and the pH of the water, can also
play a role in the corrosion process.
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13.3 Target Water Hardness

The recommended target water hardness level is between 70-120 mg/L (4-7 grains per gallon).
There are factors that contribute to this recommended water hardness level.

Water hardness levels for communities surrounding Kaukauna were compared. The target water
hardness level for Kaukauna is lower than the water hardness level in the surrounding
communities. It is anticipated that by providing water at this hardness level, Kaukauna customers
can remove or bypass their water softeners. Table 12 has the water hardness levels for
surrounding communities.

Additionally, Kaukauna Utilities performed a taste test on six different bottled waters. Each person
who participated in the taste test ranked their top choice of bottled water by flavor. The hardness
level of each bottled water was also tested. The bottled water hardness ranged from 4-10 grains
per gallon. It was found that taste was subjective and lower hardness does not always result in
better tasting water. Table 12 also includes the water hardness results from Kaukauna Utilities’
taste test.

Table 12: Water Hardness Level Comparisons

Water Hardness Level | Water Hardness Level
Water Source .
(mg/L) (grains per gallon)

City of Appleton 138 8.0

City of Green Bay 157 9.1

Village of Little Chute 129 7.5

Village of Kimberly 95 5.5

Village of Wrightstown 157 9.1

Core Bottled Water 69 4

Smart Water Bottled Water 69 4

Fiji Bottled Water 138 8

Ice Mountain Bottled Water 172 10
Nature’s Touch Bottled Water 103 6
Aquafina Bottled Water 69 4

Another resource when determining the target water hardness for Kaukauna Utilities was the UW-
Madison Water System Excellence Project (WSEP) Wisconsin Water Utility Report Cards. The
WSEP compiled publicly available and original data to “grade” municipal water on multiple
subjects — Water Quality - Health, Water Quality - Aesthetics, Finance, Infrastructure &
Operations, and Communications. The Water Quality - Aesthetic score incorporates water
hardness into the grade. Appendix F includes more details into the WSEP Report Card grading.

The current average water hardness of Kaukauna Utilities” water is 665 mg/L (39 grains per
gallon). This results in a water quality - aesthetics score of 63.6, which is a grade of D-. The water
quality - aesthetic score for Kaukauna Utilities” water was calculated for different hardness levels if
centralized softening was implemented. Kaukauna Utilities would receive a score between 94.4 -
96.8 with a finished water hardness between 70-120 mg/L (4-7 grains per gallon). This score is
considered an “A”, or excellent water quality, with respect to hardness. Figure 4 illustrates how
the quality - aesthetic score for Kaukauna Utilities changes with different target water hardness
levels.
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Figure 4: Kaukauna Water Quality - Aesthetics Score for Different
Proposed Target Hardness Levels Using Reverse Osmosis Treatment

A case study with a similar change in water hardness occurred in Wrightstown when they
switched from using groundwater as their source of water to purchasing surface water from Lake
Michigan. When Wrightstown was using groundwater as the water source, the water hardness
level was 540 mg/L (32 grains per gallon). By switching to surface water, the water hardness level
is now 155 mg/L (9.1 grains per gallon). Wrightstown has estimated that 90% of residents no
longer use water softeners. It is expected that a similar change in water softening by customers
will occur if Kaukauna changes their target water hardness level to between 70-120 mg/L (4-7
grains per gallon).

Appendix F includes supplemental information on water hardness which contributed to the
recommended target water hardness level for Kaukauna Utilities.

13.4 Customer Cost Savings for Water Hardness Reduction Performed by Utility

The survey results were compiled and extrapolated to find the cost savings if the customers
receive water with a water hardness level between 70-120 mg/L (4-7 grains per gallon). Itis
assumed that if Kaukauna Utilities adds treatment for water hardness reduction, customers will
remove their water softeners and save on costs associated with water softening and longer
service life for water heaters and appliances. An explanation of calculations is included in
Appendix H. It is anticipated that the average residential customers of Kaukauna Utilities will save
approximately $720 per year. The potential total savings for all the customers is $4.8 million
annually by receiving water that has water hardness reduced to a level between 70-120 mg/L (4-7
grains per gallon). This calculation is a conservative estimate for the items that could be
guantified. See Table 13.1 and 13.2. There are far more benefits than those listed in the estimate
such as the saving of faucets, valves, coffee makers, showers, toilets, swimming pools, and hot
tubs. The reduced water hardness will also add life to plumbing fixtures.
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Table 13.1 - Estimated Annual Water Softening Costs
for Residential Customers with 3/4" Meter

Kaukauna Utilities
Estimate Annual Costs Savings for Customers with 3/4" Meter if Hardness Reduction Treatment is Implemented
April 4, 2024

Percentage of Customers to Which Costs Apply | 75% | 15% | 10%

Residential Customer Costs with Current Treatment - Iron and Radium Filtration

Salt Usage Costs - Materials Only" $180 - S 240|S 180 - $ 240

Labor Costs for Salt S - - S - S - - S -

Water Softener Regeneration Water Costs $9 - S 135|$S 95 - S 135

Water Softener Replacement Costs S 8 -S 120|S 80 - $ 120

Water Heater Replacement Costs’ $125 - § 175|S 125 - § 175|S$ 125 - S 175
Appliance Replacement Costs’ $225 - S 275|S 225 - § 2758225 - S 275
Bottled/ Home Filter Water Costs" $220 - S 260

Total Annual Costs $925 - $1,205|S 705 - $§ 945[S 350 - S 450
Average Annual Costs with Current Treatment ) 1,065 | $ 825 (S 400

Residental Customer Costs with Adding Hardness Reduction Treatment

Water Heater Replacement Costs’ S 8 - S 100/S 80 - S 100|S 8 - S 100
Appliance Replacement Costs’ $125 - S 175|S 125 - § 175|S 125 - S 175
Total Annual Costs $205 - S 275|S 205 - § 275|S$205 - S 275
Average Annual Costs with Hardness Reduction Treatment| $ 240 ( S 240 | $ 240
Summary

Average Annual Costs with Current Treatment S 1,065 | S 825 (S 400
Average Annual Costs with Hardness Reduction Treatment | $ 240 | S 240 | S 240
Annual Cost Savings for Residential Customers S 825 S 585 | $ 160
Total Number of Residental Customers with 3/4" Meter 4,856 971 647
Estimated Total Annual Residential Customer Cost Savings | $ 4,006,000 | $ 568,000 | S 104,000
Potential Total Annual Customer Cost Savings S 4,678,000
Estimated Weighted Average Annual Cost Saving for Residential Customers $ 723

'Costs from Kaukauna Customer Cost Survey
*Costs from Plumber and Softening Company Surveys




Table 13.2 - Estimated Annual Water Softening Costs for Customers

Kaukauna Utilities
Estimate Annual Costs Savings for Customers if Hardness Reduction Treatment is Implemented

April 4, 2024
Residential Water Service Commerical & Industrial Water Service Residential, Commercial, & Industrial Water Service
Meter Size 0.75 Inch | 1.0 Inch 0.75 Inch | 1.0 Inch 1.5 Inch | 2.0 Inch | 3.0 Inch | 4.0 Inch
Customer Costs with Current Treatment - Iron and Radium Filtration
Salt Usage Costs - Materials Only S 325 - S 400(S$180 - S 240(S 325 - S 400|S 790 - S 890(S1,400 - $1,600]53,100 - S 3,500 |S 5,000 - S12,000
Labor Costs for Salt S - - S - $240 - S 300(S 320 - S 380|S 450 - S 550(|S 700 - $ 900|S1,200 - S 1,600|S$ 2,000 - $ 6,000
Water Softener Regeneration Water Costs S 180 - $ 220(S 95 - $ 135S 180 - S 220|S 430 - S 490|S 720 - S 92051600 - S 2,000|S 2,500 - S 4,500
See Table 13.1
Water Softener Replacement Costs S 125 - §$ 200(S 80 - $ 120(S$S 125 - S 200(|S 350 - S 450(S 600 - $ 800 |S1,400 - S 1,800 (S 4,000 - $28,000
Water Heater Replacement Costs S 240 - S 290(S$125 - $ 175(|S 240 - S 290|S 550 - S 650(|S 900 - $1,100]%2,200 - S 2,600|S 3,000 - S 8,000
Appliance Replacement Costs S 225 - § 275 - - - - - -
Total Annual Costs $1,095 - $1,385($720 - $ 970($1,190 - S$1,490| $2,570 - S$3,030 | $4,320 - $5,320 | $9,500 - S$11,500 | $16,500 - $58,500
Average Annual Costs with Current Treatment S 1,240 | S 845 | S 1,340 | $ 2,800 | S 4,820 | S 10,500 | $ 37,500
Customer Costs with Adding Hardness Reduction Treatment
Water Heater Replacement Costs See Table 13.1 S 140 - S 180(|S 80 - $ 100(S 140 - S 180|S 330 - S 390|S 600 - $ 680]S51,200 - S 1,800|S 2,300 - S 2,800
Appliance Replacement Costs T |s 125 - $ 175 - - - - - -
Total Annual Costs S 265 - $ 355(S$ 80 - $100(S 140 - S 180|S 330 - S 390|S 600 - $ 68051200 - S 1,800|S 2,300 - S 2,800
Average Annual Costs with Hardness Reduction Treatment S 310 | $ s 160 | $ 360 | $ 640 | S 1,500 | $ 2,550
Summary
Average Annual Costs with Current Treatment S 1,240 | S 845 | S 1,340 | S 2,800 | S 4,820 $ 10,500 | S 37,500
. . See Table 13.1
Average Annual Costs with Hardness Reduction Treatment S 310 | S 0]|S 160 | S 360 | S 640 | S 1,500 | S 2,550
Annual Cost Savings for Customers S - S 930 | $ 755 | S 1,180 | $§ 2,440 | S 4,180 | S 9,000 | S 34,950
Total Number of Customers 6,474 27 287 97 61 54 19 8
Estimated Total Annual Customer Cost Savings S 4,678,000 | S 8,000 | $ 26,000 | S 16,000 | S 22,000 | S 35,000 | S 29,000 | S 20,000
Potential Total Annual Customer Cost Savings $ 4,834,000

See Appendix H for detailed calculations




Kaukauna Utilities 2024 Water System Study

13.5 Water Treatment Options

With a new water treatment process, raw water from Wells 4, 5, and 10 would be treated at a
proposed water treatment plant located south of the Fox River. Raw water from Wells 8 and 9
would be treated at an upsized Well 9 water treatment plant located north of the Fox River. A raw
water transmission main between Well 8 and 9 would be installed, and the Well 8 water
treatment plant would remain for pretreatment to remove iron. All options below would include
new treatment equipment at the Main Filter Plant and the upsized Well 9 Treatment Plant.

It is anticipated that if Kaukauna Utilities changes its current treatment process, a pilot test will be
required by the DNR. The pilot study will add to the timeline of the project and add cost to the
project compared to not changing the treatment process. As an example, the current Wisconsin
DNR Administrative Code Chapter NR811.50 (3) requires a pilot length of two to seven months for
reverse osmosis or nanofiltration treatment.

Each water treatment option has a summary of estimated capital and operating costs shown
below. These estimated costs are shown in detail in Appendix A.

13.5.1 Water Treatment Option 1: Keep Existing Water Treatment Process - Filtration

Water treatment option 1 is to keep the existing treatment process. This process involves filtration
for iron removal and the addition of potassium permanganate and manganese sulfate for radium
removal.

This option is beneficial due to the operators at Kaukauna Utilities being familiar with the existing
treatment technique. It involves treatment for the major constituents of concern in the water:
iron and radium. The drawback with this type of radium removal is the cost of potassium
permanganate and manganese sulfate chemical which is approximately $60,000 per year for
Kaukauna Utilities. The chemical cost is a major contribution to operations and maintenance costs
for the water utility. Table 14 summarizes the capital and operational costs associated with Option
1.

Table 14: Preliminary Cost Estimate: Option 1 — Keep Existing Water Treatment Process - Filtration

Description Capital Annual 20-Years Capital Cost + 20-
Cost Operating Cost | Operating Cost | Year Operating Cost
Alternative 1 - Option 1 $0 $488,000 $9,700,000 $9,700,000
Filtration
Alternative 2 - Option1 | ¢3 100000 |  $488,000 $9,700,000 $12,800,000
Filtration
Alternative 3 - Option1 | <7 3009000 |  $488,000 $9,700,000 $17,100,000
Filtration
Alternative 4 - Option 1 | ¢3 300 000 | $488,000 $9,700,000 $18,000,000
Filtration

This option also allows Kaukauna Utilities’ water customers to have no change in water quality.
This is beneficial because changing water quality can have a negative connotation with water
customers. However, by not changing the current water quality, the water customers would still
be receiving water high in hardness because the existing treatment technique does not remove
water hardness. This results in the cost of water softening to remain on water customers.
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13.5.2 Water Treatment Option 2: lon Exchange Treatment Process

Water treatment option 2 is ion exchange water treatment. lon exchange functions as a large-
scale water softener. With the simplicity of the treatment technique, there is a benefit to
operators who are already familiar with the water softening process. This treatment equipment is
also easy to maintain and only requires salt for regenerating the resin media. This treatment
process also eliminates the need for potassium permanganate and manganese sulfate for radium
removal. This process would result in higher operational costs compared to the current treatment
method. lon exchange would still require filtration prior to the ion exchange system to remove
iron. lon exchange is also the treatment method used in the neighboring communities of Little
Chute and Kimberly.

This process has the main benefit of reducing hardness in water. This process would benefit water
customers because they would no longer have to keep and maintain their water softeners. A
summary of the costs of water softening for customers is included in Table 13.

The main drawback of ion exchange is the high operational costs associated with buying salt. This
cost outweighs the cost savings from eliminating the need for potassium permanganate and
manganese sulfate. Table 15 summarizes the capital and operating costs for Option 2.

Table 15: Preliminary Cost Estimate: Option 2 — lon Exchange Treatment Process

Description Capital Cost Annual 20-Years Capital Cost + 20-
Operating Operating Year Operating Cost
Alternative 3-Option2 | ¢15 500,000 | $670,000 | $13,400,000 $28,900,000

lon Exchange

Alternative 4 - Option2 | <16 000000 | $670,000 | $13,400,000 $29 400,000
lon Exchange

lon exchange also discharges chlorides to the Heart of the Valley Wastewater Treatment Plant.
The wastewater treatment plant is currently nearing their chloride limit. If reached, the plant
would need to add a process to remove chlorides from the effluent water.

Lastly, it is anticipated that a chemical would need to be added for pH adjustment to make the
water less corrosive. The ion exchange treatment process does not change the end use water
quality in the system. This treatment process shifts the water softening from the customer to the
Utility. It is anticipated that the amount of sodium in the treated water at the point of use will
remain approximately the same as what the customers are now using with residential,
commercial, and industrial water softeners operating. This means the wear on customer
appliances and water heaters will be the same. It is possible the pH adjustment chemical will
lengthen the life of water heaters, but there will still be higher wear associated with softened
water compared to reverse osmosis or nano-filtered water because of the sodium content.

13.5.3 Water Treatment Option 3: Reverse Osmosis or Nanofiltration Treatment Process

Water treatment option 3 is reverse osmosis or nanofiltration treatment. This treatment process
consists of pushing water through a semipermeable membrane using high pressure. Pressure
filters would still be required for this option as pretreatment to remove iron. Reverse osmosis or
nanofiltration treatment would replace the potassium permanganate and manganese sulfate
chemical addition for the removal of radium. An antiscalant chemical would need to be added to

32



Kaukauna Utilities 2024 Water System Study

the treatment process to not foul the membranes quickly. The operational cost savings would be a
net zero cost associated with the chemicals.

The main difference between reverse osmosis and nanofiltration is the pressure needed to force
the water through the membrane. Reverse osmosis uses a membrane that is less permeable than
the membrane used in nanofiltration. The reverse osmosis membrane has smaller holes than the
nanofiltration membrane. This difference in membrane means less constituents get through the
reverse osmosis membrane than the nanofiltration membrane, but more power is required for
reverse osmosis treatment. Reverse osmosis and nanofiltration result in the same finished water
quality.

A major benefit of reverse osmosis or nanofiltration over Option 1 (filtration only) is that it
removes water hardness. This treatment process would have the same benefits to the customers
described in Option 2 associated with the removal of customer water softening. These cost
savings are summarized in Table 13. Reverse osmosis or nanofiltration has the additional benefit
of not adding sodium to the water like Option 2 does. This treatment process aids the wastewater
treatment plant in lowering chloride levels while still removing hardness from water.

There are currently four reverse osmosis water treatment plants approved by the DNR in
Wisconsin. Waupun Public Utilities and Stanley Municipal Waterworks have reverse osmosis
treatment plants in operation. Winneconne Water Utility’s reverse osmosis water treatment plant
is in construction and will be in operation soon. The City of Prescott Municipal Water Utility
reverse osmosis treatment plant is planned to start construction in summer of 2024.

Municipalities in Minnesota have been incorporating reverse osmosis treatment to treat water
hardness for longer than Wisconsin. The first reverse osmosis water treatment plant was
constructed in 1998 in Madison, Minnesota. A summary of the three reverse osmosis water
treatment plants in Minnesota that would be very similar to Kaukauna’s raw water quality are
included below in Table 16.

Table 16: Minnesota Reverse Osmosis Water Treatment Plants

. Raw Water Finished Water
e Year Placed in Average Day
Municipality . Hardness Hardness
Service Demand (MGD)
(mg/L, gpg) (mg/L, gpg)
Northfield In construction 2.0 310 18 95 5.5
Redwood Falls 2011 1.5 1,015 59 215 12.5
St. Peter 2011 1.1 413 24 86 5.0

Redwood Falls, Minnesota accomplishes an 80% decrease in water hardness, a similar goal to
Kaukauna Utilities. The communities in Minnesota that use reverse osmosis for water hardness
treatment demonstrate that this treatment technique can be a feasible option for municipalities.

Reverse osmosis or nanofiltration has higher capital costs than Option 1, but lower capital costs
than Option 2. Reverse osmosis or nanofiltration has higher operating costs than Option 1 and 2.
Table 17 summarizes the capital and operating cost estimates.

Table 17: Preliminary Cost Estimate: Option 3 - Reverse Osmosis or Nanofiltration
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Description Capital Cost Annual 20-Years Capital Cost + 20-
. P Operating Cost | Operating Cost | Year Operating Cost
Aernative 3 Option3 | $13,900,000 $950,000 $19,000,000 $32,900,000
Reverse Osmosis
Alternative 4 - Option 3 $14,400,000 $950,000 $15,000,000 $33.400,000

Reverse Osmosis

Reverse osmosis or nanofiltration treatment for Kaukauna Utilities would have a waste stream of
approximately 17%-20% of the water pumped. The water hardness, sulfates, total dissolved solids,
radium, and strontium will get filtered out and concentrated into a stream of wastewater to be
sent to the wastewater treatment facility or to a surface water discharge point. The cost of
sending this waste stream to the wastewater treatment facility would be high.

Through conversations with the DNR, if the radium and iron is removed in the pressure filters and
the pressure filter backwash water is sent to the wastewater treatment plant, then the reverse
osmosis waste stream may be approved to be sent directly to surface water. Kaukauna Utilities
has applied for a General Discharge Permit from the DNR to discharge the reverse osmosis waste
stream directly to surface water. If this permit is approved, then the high cost for sending the
waste stream to the wastewater treatment facility would not be a factor. The wastewater
treatment cost for the reverse osmosis waste stream is not included in Table 17.

If reverse osmosis or nanofiltration treatment is chosen, the wells would have to produce
approximately 17%-20% more water to account for the waste stream. The water calculations that
were performed in Section 10 were reevaluated with this additional water demand. These
calculations are summarized in

Table 18.
Table 18: Demand Calculations with Reverse Osmosis or Nanofiltration
Equation 1 Equation 2 Equation 3 Fire Equation 4
Maximum Average Flow on Maximum
Scenario Day Day Maximum Day Hour

Current Demand +

17% (327) (182) 1,173 1,318

Future 2043 Demand +

17% - FWC (821) (415) 679 1,085

Future 2043 Demand +

17% - with Well 9 479 885 1,979 2,385

With Well 9 out of service, the water system could not meet the current or future average daily
demand when pumping at 12 hours per day and could not meet the current or future maximum
daily demand when pumping at 18 hours per day. With Well 9 in service, the water system can
handle current and future demand with the additional water needs of reverse osmosis or
nanofiltration.
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The above calculations for average day demand were made by using a pumping time of 12 hours
per day. This 12-hour pumping time leads to the conclusion that Kaukauna Utilities cannot provide
the current water demand on average day with a reverse osmosis or nanofiltration treatment
system and Well 9 out of service. If the wells are run for 13.1 hours, they will supply current
average day demand with reverse osmosis or nanofiltration treatment and Well 9 out of service.

If Kaukauna Utilities chooses to go with the reverse osmosis or nanofiltration water treatment
process, Well 5 pumping capacity should be increased from 250 gpm to 500 gpm. The pumping
capacity change would require approval from the DNR. This increase in water supply capacity
would allow the system to meet current average day demand with reverse osmosis or
nanofiltration water treatment with a spare capacity of 3 gpm. The Main Filter Plant is currently
not sized for this additional flow from Well 5.

The above calculations for maximum day demand used a pumping time of 18 hours per day. This
18-hour pumping time leads to the conclusion that Kaukauna Utilities cannot provide the water
demand on current maximum day with a reverse osmosis or nanofiltration treatment system with
Well 9 out of service. One solution to this is to run the pumps for 19.2 hours during current
maximum day instead of 18 hours if Well 9 is out of service. Kaukauna Utilities’ wells can handle
extra pumping per day in the short term (such as on the maximum day when Well 9 is out of
service), but this is not a recommended long-term solution to water supply needs.

13.5.4 Water Treatment Option 4: Pellet Softening Treatment Process

Water treatment option 4 is pellet softening treatment. With pellet softening, water is pushed
through a fluidized bed of sand. The chemistry concept of pellet softening is the same as lime
softening. A catalyst, either caustic soda (sodium hydroxide) or lime (calcium hydroxide), is used to
increase pH of the water and to precipitate calcium which will reduce water hardness. The
chemistry process requires the source water to have a water hardness that is high in calcium and
low in magnesium. Kaukauna has 225 mg/L calcium and 20 mg/L magnesium, so Kaukauna is a
good fit based on chemistry.

Pellet softening uses a tall vertical tank with a fast loading rate to produce a calcium pellet. The
vertical tank would be approximately 20 feet tall and would be required to be built indoors. The
tank is open to the atmosphere on top. The chemistry seems to be stable compared to lime
softening since there is a fast loading rate. Sand is added to the tank as seed material. The calcium
will precipitate and attach itself to the sand particle. The sand particle will grow to 200-300% of
the original size. The pellet is extracted when the pressure difference above and below the
strainer plate has reached the predetermined differential. The waste pellet is placed in a waste
dumpster and 95% dewatered two hours later. There is about a 1% waste of source water with
pellet softening. The calcium pellet can be landfilled, land applied, or fed to livestock. The calcium
pellet may be able to be sold to concrete companies or drywall manufacturers. Sand needs to be
added daily as a seed.

Calcium hardness is estimated to be reduced by 80-90%. Magnesium hardness would not be
reduced with pellet softening. This magnesium issue is not a concern for Kaukauna, as 90% of the
water hardness in the raw water is from calcium. With 90% calcium hardness reduction, pellet
softening would reduce the overall water hardness to approximately 150 mg/L (9.0 grains per
gallon), which is higher than the targeted hardness range discussed above in Section 13.3. Pellet
softening also reduces iron and manganese.
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There is no data from the pellet softening manufacturers for radium and strontium removal, but
lime softening removes both radium and strontium and the chemistry is the same as pellet
softening. It is expected that pellet softening would also reduce strontium as much as 40-80% and
radium as much as 50-80%, but this would need to be confirmed during pilot testing. The iron
filter would not be necessary as pretreatment for pellet softening.

The operations of pellet softening are automated to minimize Kaukauna Utilities’ staff onsite time;
however, this treatment process would require additional vendor and operator oversight for
waste disposal and sand replenishment. The pellet reactor works best to run 24 hours a day but
can work if it runs at least eight hours straight and then is turned off. Sand needs to be added a
minimum of once per day.

The capital cost of pellet softening is higher than reverse osmosis or nanofiltration. The
operational costs and operating labor are lower than reverse osmosis.

Q

Table 19: Preliminary Cost Estimate: Option 4 — Pellet Softening

Annual 20-Year Capital Cost + 20-

Description Capital Cost Operating Cost | Operating Cost | Year Operating Cost
Alternative 3-Option4 | « . /10000 | $900,000 $18,000,000 $34,400,000
Pellet Softening
Alternative 4 - Option4 | /- 1 459 $900,000 $18,000,000 $34,200,000

Pellet Softening

A pellet softening system has never been installed or piloted in Wisconsin. A township in
Pennsylvania installed a municipal pellet softening system in 2018, approved by the Pennsylvania
DNR. Pellet softening is being piloted in lllinois and Indiana for industrial use. Because this
technology is new to Wisconsin and the Midwest, the DNR would likely require more extensive
pilot testing than if Kaukauna Utilities selected a more common treatment process that already
has been approved by the DNR.

A major benefit of pellet softening is that it removes calcium hardness, iron, manganese,
strontium, and radium. Pellet softening has the benefit of leaving the carbonates in the water
which helps stabilize the water from being corrosive. This treatment process aids the wastewater
treatment plant in lowering chloride levels while still removing hardness from water. The downfall
to pellet softening is the total water hardness is anticipated to only be removed to 150 mg/L. At
this level some customers may choose to keep their water softener.

Pellet softening would require more operations oversight than reverse osmosis treatment. There
is also waste disposal associated with pellet softening that would need to be picked up weekly.
Pellet softening would require more training for the operators and result in increased Utility
operations time.

13.5.5 Water Treatment Option 5: Change from Groundwater Source to Surface Water Source

Water treatment option 5 is for Kaukauna Utilities to switch to surface water as a source of water.
This option has the benefit of eliminating the issue of radium and high water hardness associated
with Kaukauna’s groundwater. There are two communities nearby that are wholesale suppliers for

36



Kaukauna Utilities 2024 Water System Study

surface water. The source surface water does not contain radium and contains a water hardness
level between 120-160 mg/L. This surface water option was studied in Section 10.3 of this report.
The capital and operating cost estimates for surface water source are summarized in Table 8 in
Section 10.3.4.

13.6 Other Water Treatment Processes Considered but Not Pursued as Options

13.6.1 Lime Softening

Lime softening is a treatment technique that involves adding lime and soda ash to untreated
water. The hardness and alkalinity in the water is precipitated out and creates a residual
sludge. This sludge must be disposed of with approval of the wastewater treatment plant.
This treatment method is not preferred due to the operation and maintenance
requirements. Lime feeders and lines carrying lime slurry to the point of application can be
difficult to maintain. In addition, operators must understand the chemistry behind lime
softening and test the water full-time to ensure the process is working as desired. Lime
softening also does not address Kaukauna’s high iron or radium. This treatment technique
was not pursued as an option due to these drawbacks.

13.6.2 Electrodialysis Reversal Treatment

Electrodialysis reversal treatment uses electricity to separate out ions through membranes.
Electrodialysis reversal treatment is effective for removal of water hardness and metal ions,
like iron.

This treatment technique would necessitate additional treatment for organics and radium.
The main advantage of electrodialysis reversal treatment is it has higher water recovery
than reverse osmosis treatment, which is an option discussed below. This treatment
technique was not pursued as an option due to the high capital costs and operating costs.

13.6.3 Distillation

Distillation is a process that relies on evaporation to remove contaminants from water. The
process involves heating water to form steam, where contaminants will not evaporate. The
steam is then cooled and condenses as purified water. Distillation is effective at removing
iron, water hardness, and some microorganisms. There is a high energy cost for heating and
cooling distilled water. Additionally, there is maintenance associated with cleaning the scale
from the equipment that builds up as contaminants are distilled from the drinking water. If
this is not cleaned periodically, the energy costs increase for heating the water. Because of
the high water hardness of Kaukauna’s water, distillation would result in heavy scaling of the
equipment and maintenance would be intensive for the operator. Distillation was not
pursued as an option for treatment for Kaukauna Utilities due to the high operation and
maintenance costs associated with it.

13.6.4 Freezing Water

Freezing water can separate out hardness from water because the contaminants will not
freeze with the water. The process involves freezing water and then thawing, letting the first

37



Kaukauna Utilities 2024 Water System Study

water thawed to be removed from the solution. The contaminants will be contained in the
initial water that is thawed. This process has been found to be effective at water hardness
removal. It does not result in the same scaling issues as distillation because of the low heat
involved. This is not a practical solution for a large-scale system due to the energy costs
associated with freezing and thawing the water.

13.7 Water Treatment Recommendations

The risks and benefits for each water treatment option are included in Appendix G. The capital
costs plus the annual operating costs for a 20-year period for each water treatment option are
shown in Figure 5.

A new treatment process is recommended for raw water in the water system. The
recommended alternative is Option 3 which is to use a reverse osmosis or nanofiltration
treatment process. This treatment process would benefit customers by lowering water hardness
to a standard level and allow customers to save on the costs of water softening if they choose to
eliminate their water softener. Additionally, the treatment process removes the high radium
and iron in the raw water supply. This treatment process will also remove strontium and lower
the total dissolved solids.

It is strongly discouraged to use the ion exchange water treatment process due to the additional
discharge of chlorides to the wastewater treatment process. The DNR is trying to set lower
limits of chloride discharges for the wastewater treatment plants. Some other states have
banned the installation of ion exchange systems due to the high chloride discharge.

A schematic of the proposed water system is shown in Figure 11 in Appendix B. If Kaukauna
Utilities chooses to go with the reverse osmosis or nanofiltration treatment option, it is
recommended that a predesign study be done to analyze cost differences between reverse
osmosis and nanofiltration at the time closer to purchase. Cost information from two suppliers,
Water Surplus and Tonka Water, have been obtained for this report. Correspondence with these
suppliers is included in Appendix J. Reverse osmosis has a lower initial capital cost but a higher
operating cost due to pumping compared to nanofiltration. The costs in the report are based on
reverse osmosis because at the time of the report the nanofiltration capital cost was
significantly higher than reverse osmosis and one supplier felt that significantly higher capital
cost would not be offset by operating costs. Also, one supplier found a Low E reverse osmosis
membrane which would have lower energy usage than traditional reverse osmosis.
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14. Water Distribution System
The water distribution system for Kaukauna Utilities was studied with a computer water model
prepared in the Bentley WaterCAD software. This computer water model includes the layout of
the existing system and future system expansions Kaukauna Utilities is considering. Maps of the
computer water model for each scenario and results are included in Appendix K.

14.1 Computer Water Model Calibration

The water system was drawn in WaterCAD using existing system maps and information from
Kaukauna Utilities. The model includes pipes, junctions, reservoirs, and storage tanks. The pipes
and junctions are drawn according to the existing system layout. Pipes include information on
pipe sizes, material, and C-factors. The C-factor is a number that indicates the friction in a pipe
and is determined by the pipe material and age. The model junctions are points of intersection for
pipes, and they include information on elevation at each point. For the Kaukauna Utilities water
model, the ground elevation for each point was used. There are two elevated storage tanks that
model the existing Ann Street Water Tower and Industrial Park Water Tower.

The model was calibrated with empirical fire flow data obtained from the Utility. The data
included static pressure, residual pressure, and fire flow at hydrants throughout the system. For
each fire flow test, the elevated storage tank operating level was recorded at the time of the fire
flow. This information was then compared to the model fire flow results.

First, static pressure was considered. To match the model to the field results, the elevated storage
tank initial water heights were set to the height at which each hydrant test was performed. Then,
the corresponding junction in the model was checked to see how the static pressure compared.
Generally, the model matched the field results. There was an average difference between static
pressures in the field and model of 1 pound per square inch (psi).

When the static pressures were representative of the field data, fire flow and residual pressures
were considered. WaterCAD has a calculation option that will run each junction at fire flow down
to a minimum pressure. For our calibration, the pressure minimum was set to 30 psi. The
minimum pressure required by DNR is 20 psi. 30 psi was used for calibration and for studying the
model to account for the additional 10 psi pressure drop that would be caused by the hydrant and
the hydrant lead, which are not included in the model.

The field results did not have residual pressures as low as those in the model, which went down to
30 psi. In order to compare residual pressures in the field to the model, a conversion equation
was used on the field data to convert the fire flow at field residual pressure to the 30 psi used in
the model. Then, the flow rate at each junction was compared to the converted field flow rate.
Calibration was then done by changing the C-factors of the pipes. The water distribution system
has three types of pipe materials: PVC, ductile iron, and cast iron. There were many combinations
of C-factors input into the model, but it was determined that using the C-factors 90, 120, and 130
for cast iron, ductile iron, and PVC respectively most closely matched the existing water system.
There was an average difference in fire flows of -18 gpm when comparing the field fire flow to the
converted model fire flow.
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14.2 Computer Water Model Results

The existing water system is considered the base water model. After establishing a base model,
changes to the water system could be investigated such as pipe upsizing and water main
extensions. The two main factors studied are static pressure and fire flow.

The DNR has requirements for static pressure and fire flows in a public water system. The
minimum static pressure to a customer is 35 psi. Kaukauna Utilities has residential customers
currently at 50 psi. The minimum fire flow allowed by DNR is 500 gpm at 20 psi. This fire flow is a
low-pressure situation and not ideal for firefighting. There are other guidelines for fire flow
established by Insurance Services Office, Inc. (ISO) and are listed in Table 20.

Table 20: ISO Recommended Fire Flows

Type of Property Recommended Fire
Flow (gpm)
Residential 550- 750
Schools 3,000- 3,500
Commercial 1,000- 3,000
Industrial 2,000- 3,000

Each scenario is described below, and a summary of the fire flows for each scenario are included
in Table 22 at the end of the section. The computer water modeling results are shown in
Appendix K.

14.2.1 Scenario 1: Hillcrest Water Main Pipe Upsizing

The first scenario incorporates upsized piping along Hillcrest Drive and Boyd Street, from Dodge
Street to County Highway CE. The Hillcrest Drive pipe connects to 12-inch PVC piping at both
intersections. This scenario upsized all the piping along this street to 12-inch PVC. The existing
system has a combination of 10-inch and 8-inch PVC and ductile iron piping. No additional piping
was added to the system for this scenario.

This scenario addresses low pressures and low fire flows in the residential area in the southeast
portion of Kaukauna. The 12-inch water main along Hillcrest Drive resulted in higher fire flows in
this area. This upgrade would be completed when the pavement on Hillcrest Drive reaches the
end of its useful life in 10-15 years.

14.2.2 Scenario 2: Loop at Evergreen Drive

The second scenario involved the addition of a 12-inch PVC loop to a dead end at the north side of
the water system at Evergreen Drive. The loop connects at the dead end on Evergreen Drive,
follows County Highway CC south of USH 41, and connects to the existing system at the
intersection of Mera Lane and Alyssa Street.

This scenario adds redundancy to the system by adding another crossing under USH 41. It also
raises fire flow in the areas near the loop. For example, the junction at the end of Evergreen Drive
currently has a fire flow of 3,301 gpm @ 30 psi. By adding the loop, the fire flow at the end of
Evergreen Drive increases to 5,294 gpm @ 30 psi.
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14.2.3 Scenario 3: 12-Inch Southeast Expansion — No Additional Pressure Zones

Scenario 3 includes the addition of 12-inch PVC water main to the southeast portion of Kaukauna.
This was modeled as future residential development. The water main addition extends east to
Outagamie Road, south to County Highway KK, and north to County Highway ZZ.

This scenario successfully delivers acceptable fire flow and pressures to most of the expansion.
There are low fire flows and low static pressures in the most southeast corner of the expansion.
The southeast corner begins east of Military Road and south of Weiler Road. There is a hill in this
area that is the cause of low pressures. The minimum static pressure with this scenario is 25 psi
and the lowest fire flow is 316 gpm @ 30 psi. This fire flow is below the DNR minimum of 500 gpm
@ 20 psi. Kaukauna Utilities could successfully expand to the southeast including all but the most
southeast corner before needing to consider another pressure zone or another alternative for this
area.

14.2.4 Scenario 4: 16-Inch Southeast Expansion — No Additional Pressure Zones

Scenario 4 has the same extension as Scenario 3 but includes 16-inch diameter PVC water main
instead of 12-inch diameter PVC water main. The same situation occurs in the southeast corner of
the extension. The minimum static pressure with this scenario is 25 psi and a minimum fire flow
of 536 gpm @ 30 psi. Kaukauna Utilities could expand with this scenario to all but the most
southeast corner before needing to consider an additional pressure zone or another solution to
the low pressure in this area.

14.2.5 Scenario 5: 12-Inch Southeast Expansion—Pressure Zone Addition

Scenario 5 includes the same pipe extension as Scenario 3 with the addition of another pressure
zone to the water system. The new pressure zone includes areas of the existing system that have
the lowest pressures. The map showing the delineation between the two pressure zones is
included in Appendix K.

This scenario has the benefit of being able to supply water with an acceptable static pressure and
acceptable fire flow to the most southeast portion of the extension. The addition of another
pressure zone also raises pressure in the neighborhood to the north of County Highway CE at the
far east of the existing water system. This area has the lowest pressures in the existing water
system and is a concern for Kaukauna Utilities. This scenario has the drawback of the cost
associated with isolating parts of the existing water system and creating dead ends in the water
system. Another drawback of adding a pressure zone to the water system is the cost of an
additional elevated storage tank.

14.2.6 Scenario 6: 16-Inch Southeast Expansion—Pressure Zone Addition

Scenario 6 includes the southeast expansion with 16-inch piping and a pressure zone addition to
the water system. This scenario results in slightly higher fire flows available compared to Scenario
5 but has the same drawbacks.

14.2.7 Scenario 7: 12-Inch North Expansion

Scenario 7 involves an expansion of the water system to the north of Kaukauna, addressing
anticipated development of the industrial area. The expansion connects to the existing system at
Evergreen Drive, runs north on STH 55 to County Road UU. County Highway UU is the
northernmost end of this expansion. It then runs east across STH 41, where it turns south on
County Line Road. It then is anticipated to connect to the existing system at the intersection of
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County Highway ZZ and Outagamie Road. This connection point is a part of the southeast
expansion water main. In this scenario, all piping is 12-inch PVC.

This expansion allows for acceptable static pressure and fire flow throughout the junctions.
Because of the relatively flat topography of the area, there is no need for an additional pressure
zone to the north.

14.2.8 Scenario 8: 16-Inch North Expansion

Scenario 8 has the same north expansion as Scenario 7, but with all 16-inch PVC piping
throughout. The upsize in piping allows for slightly higher fire flows throughout the expansion.
Both scenarios result in adequate static pressures and fire flows.

14.2.9 Scenario 9: Tower Drive Replacement and Loop to Edgewood Drive

Scenario 9 looks at the part of the water system near the Industrial Park Water Tower. Currently,
there is a 16-inch ductile iron pipe on Tower Drive between the water tower location and Eastline
Road. Kaukauna Utilities is looking to replace this 16-inch pipe with a 12-inch pipe. This scenario
also includes looping from the water tower location to the north, under STH 41, to the
intersection of County Road JJ and Maloney Road.

A summary of how these changes to the water system affect fire flows is included in
Table 21. Junction J-719 is at the intersection of County Road JJ and Maloney Road. Junction J-489

is located at the intersection of Tower Drive and Eastline Road.

Table 21: Scenario 9 Fire Flows

Scenario J-719 Fire J-489 Fire

Flow (gpm) = Flow (gpm)
Current 4,775 10,000
Downsize Tower Drive Pipe to 12- 4,688 10,000

inch
Downsize Tower Drive Pipe to 12-

inch and Add Loop to North 6,523 10,000

There is marginal benefit to fire flows to keep the 16-inch pipe. Downsizing to a 12-inch pipe
would not affect the system’s fire flow capability and would save capital costs. Looping to the
north has a benefit to fire flows on the north side of STH 41.
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[INSERT FIRE FLOW TABLE AND MODEL DIAGRAMS HERE]

Table 22: Fire Flow
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14.3 Water Distribution System Recommendations

A potential improvement to the water distribution system includes upsizing the water main on
Hillcrest Drive from the current 8 and 10-inch piping to 12-inch piping. This improvement would
benefit the areas of low fire flow in the southeast of the existing water system and would allow
for higher fire flows in the future expansion to the southeast.

Additionally, Kaukauna Utilities can stay on one pressure zone until development to the
southeast necessitates the addition of a second pressure zone. It is projected Kaukauna Utilities
can add to the water system to the southeast, to an area east of County Road GG and south of
Weiler Road, before needing to add another pressure zone. By staying with one pressure zone
as long as possible, it would minimize maintenance labor and postpone adding dead ends in the
water system until another pressure zone is needed. Once development reaches this area, a
second pressure zone should be evaluated as well as the possible need for another elevated
storage tank for the second pressure zone.
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Kaukauna Utilities

Alternative 2 - Replace Pressure Filter Tank at Current Location

Option 1 - Keep Existing Water Treatment Process - Filtration

October 20, 2023

Capital Costs

Iltem Unit Qty Unit Price Cost Estimate
Main Filter Plant Building Renovations
Renovate Existing WTP Building LS 1|$ 200,000 | S 200,000
Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000
Pressure Filter Tank Ea 1| $ 900,000 | S 900,000
Site Piping LS A 200,000 | S 200,000
Chemical Feed Equipment LS 1 s 15,000 | S 15,000
SCADA Improvements LS 1|$ 200,000 | S 200,000
Demolition of Pressure Filter LS 1| $ 100,000 | $ 100,000
Well 8 & 9 Improvements
Replace Pressure Filter Media - Well 9 only Ea 1|$ 100,000 | S 100,000
Subtotal S 2,085,000
Inflation 3% per year, 3 years 9% S 188,000
Contingency 15% S 313,000
Engineering 20% S 417,000
Admin/ Legal 2% S 42,000
Total Capital Cost S 3,045,000

Annual Operating Costs

Iltem

Cost Estimate

Main Filter Plant at New Site

Chemical Feed - Chlorine + Orthophosphate S 50,000
Chemical Feed - HMO S 30,000
Media Replacement - 15 years S 3,012
Wells Running - Electric Cost S 69,069
Labor S 63,385
Maintenance of Wells S 15,000
Well 8 & 9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Chemical Feed - HMO S 30,000
Media Replacement - every 15 years S 3,012
Well 8+9 Running - Electric Cost S 96,052
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 488,000

20-year annual operating cost

Capital cost plus 20-year annual operating cost

$ 9,760,000

$ 12,805,000




Kaukauna Utilities
Alternative 3 - Rebuild Water Treatment Plant Building and Reservoirs at Current Location

Option 1 - Keep Existing Water Treatment Process - Filtration
October 24, 2023

Capital Costs

Item Unit Qty Unit Price Cost Estimate
Main Filter Plant Site Renovations
Renovate Existing WTP Building LS 1/$ 200,000 | S 200,000
Generators - Well 4, 5, 10, & Treatment Plant | Ea 1/$ 370,000 | S 370,000
Pressure Filter Tank Ea 1/$ 900,000 | S 900,000
Site Piping LS 1{ S 200,000 | $ 200,000
Chemical Feed Equipment LS 1] s 15,000 | $ 15,000
SCADA Improvements LS 1/$ 200,000 | S 200,000
Booster Pump Station Renovations LS 1] s 100,000 | S 100,000
Replace Booster Pump and Piping LS 1{$ 300,000 | $ 300,000
Ground Storage Reservoir - 600,000 Gal Ea 1/ $ 2,000,000 | S 2,000,000
Demolition of Reserviors, Booster Pump,
Piping, & Pressure Filter LS 1| s 400,000 | S 400,000
Well 8 & 9 Improvements
Generators - Well 8 and 9 Ea 1] s 230,000 | S 230,000
Replace Pressure Filter Media - Well 9 only Ea 1] s 100,000 | S 100,000
Subtotal $ 5,015,000
Inflation 3% per year, 3 years 9% S 451,000
Contingency 15% S 752,000
Engineering 20% S 1,003,000
Admin/ Legal 2% S 100,000
Total Capital Cost $ 7,321,000

Annual Operating Costs

Item Cost Estimate
Main Filter Plant at New Site
Chemical Feed - Chlorine + Orthophosphate S 50,000
Chemical Feed - HMO S 30,000
Media Replacement - 15 years S 3,012
Wells Running - Electric Cost S 69,069
Labor S 63,385
Maintenance of Wells S 15,000
Well 8 & 9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Chemical Feed - HMO S 30,000
Media Replacement - every 15 years S 3,012
Well 8+9 Running - Electric Cost S 96,052
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 488,000
20-year annual operating cost $ 9,760,000

Capital cost plus 20-year annual operating cost $ 17,081,000



Kaukauna Utilities

Alternative 3 - Rebuild Water Treatment Plant Building and Reservoirs at Current Location
Option 2 - lon Exchange Water Treatment Process

October 20, 2023

Capital Costs

ltem Unit Qty Unit Price Cost Estimate
Main Filter Plant Site Renovations
Renovate Existing WTP Building & Addition LS 1| $ 1,000,000 | S 1,000,000
Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000
Pressure Filter Tank Ea 1| $ 725,000 ]S 725,000
Site Piping LS A 200,000 | S 200,000
lon Exchange LS 1| $ 1,780,000 | S 1,780,000
Chemical Feed Equipment LS 1| $ 30,000 | S 30,000
SCADA Improvements LS 1|$ 200,000 | S 200,000
Ground Storage Reservoir - 600,000 Gal Ea 1| § 2,000,000 | S 2,000,000
Demolition of Reserviors, Booster Pump,
Piping, & Pressure Filter Ea 1] S 400,000 | $ 400,000
Well 8 & 9 Improvements
Generators - Well 8 & 9 Ea 1|$ 230,000 ]S 230,000
Replace Pressure Filter Media - Well 9 only Ea 1|$ 100,000 | S 100,000
lon Exchange LS 1| $ 1,780,000 | S 1,780,000
Chemical Feed Equipment LS 1| $ 30,000 | S 30,000
SCADA Improvements LS 1|$ 200,000 | S 200,000
Transmission Main to New Site LF 6500] S 200 | $ 1,300,000
Reservoirs Ea 1S 300,000 (S 300,000
Subtotal S 10,645,000
Inflation 3% per year, 3 years 9% S 958,000
Contingency 15% S 1,597,000
Engineering 20% S 2,129,000
Admin/ Legal 2% S 213,000
Total Capital Cost S 15,542,000




Kaukauna Utilities

Alternative 3 - Rebuild Water Treatment Plant Building and Reservoirs at Current Location

Option 2 - lon Exchange Water Treatment Process
October 20, 2023

Annual Operating Costs

Iltem

Cost Estimate

Main Filter Plant at New Site

Chemical Feed - Chlorine + Orthophosphate S 50,000
Salt Costs + labor S 114,554
Energy S 2,130
Resin Changeout - Every 10 Years + labor S 7,320
Well Running S 69,069
Labor S 63,385
Maintenance of Wells S 15,000
Well 8 &9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Well 8+9 Running S 96,052
Salt Costs S 114,554
Energy S 2,130
Resin Changeout - Every 10 Years S 7,320
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 670,000
20-year annual operating cost S 13,400,000
Capital cost plus 20-year annual operating cost S 28,942,000




Kaukauna Utilities

Alternative 3 - Rebuilt at Current Main Filter Plant Site

Option 3 - Reverse Osmosis/Nanofiltration Water Treatment Process

October 20, 2023

Capital Costs

Iltem Unit Qty Unit Price Cost Estimate
Main Filter Plant Site Renovations
Renovate Existing WTP Building & Addition LS 1| $ 1,000,000 | S 1,000,000
Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000
Pressure Filter Tank Ea 1| $ 725,000 ]S 725,000
Site Piping LS A 200,000 | S 200,000
RO/ Nano Treatment Ea 1| $ 1,254,000 | S 1,254,000
Booster Pump to RO Ea 1| $ 40,000 | S 40,000
Chemical Feed Equipment LS 1 s 45,000 | S 45,000
SCADA Improvements LS 1|$ 200,000 | S 200,000
Ground Storage Reservoir - 600,000 Gal LS 1| $§ 2,000,000 | S 2,000,000
Demolition of Reserviors, Booster Pump,
Piping, & Pressure Filter Ea 1] S 400,000 | S 400,000
Well 8 & 9 Improvements
Generators - Well 8 and 9 Ea 1|$ 230,000 S 230,000
Replace Pressure Filter Media - Well 9 only Ea 1|$ 100,000 | S 100,000
RO/ Nano Treatment Ea 1| $ 1,144,000 | S 1,144,000
Booster Pump to RO Ea 1| $ 40,000 | S 40,000
Chemical Feed Equipment LS 1] S 45,000 | § 45,000
SCADA Improvements LS 1|$ 100,000 | S 100,000
Transmission Main to New Site LF 6500] S 200 | $ 1,300,000
Reservoir LS 1S 300,000 (S 300,000
Subtotal S 9,493,000
Inflation 3% per year, 3 years 9% S 854,000
Contingency 15% S 1,424,000
Engineering 20% S 1,899,000
Admin/ Legal 2% S 190,000
Total Capital Cost S 13,860,000




Kaukauna Utilities
Alternative 3 - Rebuilt at Current Main Filter Plant Site

Option 3 - Reverse Osmosis/Nanofiltration Water Treatment Process
October 20, 2023

Annual Operating Costs

Iltem

Cost Estimate

Main Filter Plant at New Site

Antiscalant Chemical S 21,627
Chemical cleaning (1/yr) S 25,625
Cartridge replacement S 20,970
Metabisulfite S 11,834
Membrane replacement S 132,770
Booster Pump for RO S 26,250
Chemical Feed - Chlorine + Orthophosphate S 50,000
Well Running * 1.2 S 82,883
Labor S 82,401
Maintenance of Wells S 15,000
Well 8 &9
Antiscalant Chemical S 21,627
Chemical cleaning (1/yr) S 25,625
Cartridge replacement S 20,970
Metabisulfite S 11,834
Membrane replacement S 132,770
Booster Pump for RO S 26,250
Chemical Feed - Chlorine + Orthophosphate S 50,000
Well 849 Running * 1.2 S 115,262
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 952,000
20-year annual operating cost S 19,040,000
Capital cost plus 20-year annual operating cost S 32,900,000




Kaukauna Utilities
Alternative 3 - Rebuilt at Current Main Filter Plant Site

Option 4 - Pellet Softening Water Treatment Process
February 22, 2024

Capital Costs

Iltem Unit Qty Unit Price Cost Estimate

Main Filter Plant at New Site

Renovate Existing WTP Building & Addition LS 1| $ 1,500,000 | S 1,500,000

Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 | S 370,000

Pressure Filter Tank Ea 1|$ 725,000 | S 725,000

Site Piping LS 1] $ 200,000 | S 200,000

Pellet Softener Ea 1| $ 1,415,000 | S 1,415,000

Chemical Feed Equipment Ea 6| S 10,000 | S 60,000

SCADA Improvements LS 1|$ 200,000 | S 200,000

Ground Storage Reservoir - 600,000 Gal LS 1| $ 2,000,000 | S 2,000,000
Well 8 & 9 Improvements

WTP Building Addition Ea 1] $ 800,000 | S 800,000

Generators - Well 8 and 9 Ea 1|$ 230,000 | S 230,000

Iron Filter - Change Media Only Ea 1| S 75,000 | S 75,000

Pellet Softener Ea 1| $ 1,415,000 | S 1,415,000

Chemical Feed Equipment Ea 2| S 10,000 | S 20,000

SCADA Improvements LS 1/$ 100,000 | S 100,000

Transmission Main to New Site LF 6500| S 200 | S 1,300,000

Reservoir LS 1/$ 300,000 | S 300,000
Main Filter Plant Site

Demolition of Reserviors, Booster Pump,

Piping, & Pressure Filter & Repurpose Main

Filter Plant Building Ea 1 s 500,000 | $ 500,000
Subtotal S 11,210,000
Inflation 3% per year, 3 years 9% S 1,009,000
Contingency 15% S 1,682,000
Engineering 20% S 2,242,000
Admin/ Legal 2% S 224,000
Total Capital Cost S 16,367,000




Kaukauna Utilities

Alternative 3 - Rebuilt at Current Main Filter Plant Site
Option 4 - Pellet Softening Water Treatment Process
February 22, 2024

Annual Operating Costs

Item

Cost Estimate

Main Filter Plant at New Site

Chemical Feed - Chlorine + Orthophosphate S 50,000
Pellet Softening O&M S 177,302
pH Down Chemical S 25,000
Chemical Feed - HMO S 30,000
Iron Filter Media Replacement - 15 years S 3,012
Well Running S 69,069
Maintenance of Wells S 15,000
Labor S 85,000
Well 8 &9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Pellet Softening O&M S 177,302
pH Down Chemical S 25,000
Well 8+9 Running S 96,052
Labor S 85,000
Maintenance of Wells S 15,000
Total Annual Operating Cost S 903,000
20-year annual operating cost S 18,060,000
Capital cost plus 20-year annual operating cost S 34,427,000




Kaukauna Utilities

Alternative 4 - New Water Treatment Plant Building at New Site

Option 1 - Keep Existing Water Treatment Process - Filtration

October 24, 2023

Capital Costs

ltem Unit Qty Unit Price Cost Estimate

Water Treatment Plant at New Site

New WTP Building LS 1| $ 1,500,000 | S 1,500,000

Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000

Pressure Filter Tank Ea 1| $ 725,000 ]S 725,000

Site Piping LS 1| S 225,000 | S 225,000

Chemical Feed Equipment LS 1 s 60,000 | S 60,000

SCADA Improvements LS 1|$ 200,000 | S 200,000

Transmission Main to/from New Site LF 1400| S 200 | S 280,000

Ground Storage Reservoir - 600,000 Gal Ea 1| $ 1,500,000 | S 1,500,000
Well 8 & 9 Improvements

Generators - Well 8 and 9 Ea 1|$ 230,000 S 230,000

Replace Pressure Filter Media - Well 9 only Ea 1| $ 75,000 | S 75,000
Main Filter Plant Site

Demolition of Reserviors, Booster Pump,

Piping, & Pressure Filter & Repurpose Main

Filter Plant Building Ea 1l $ 500,000 | $ 500,000
Subtotal $ 5,665,000
Inflation 3% per year, 3 years 9% S 510,000
Contingency 15% S 850,000
Engineering 20% S 1,133,000
Admin/ Legal 2% S 113,000
Total Capital Cost S 8,271,000

Annual Operating Costs

Item

Cost Estimate

Main Filter Plant at New Site

Chemical Feed - Chlorine + Orthophosphate S 50,000
Chemical Feed - HMO S 30,000
Media Replacement - 15 years S 3,012
Wells Running - Electric Cost S 69,069
Labor S 63,385
Maintenance of Wells S 15,000
Well8 &9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Chemical Feed - HMO S 30,000
Media Replacement - every 15 years S 3,012
Well 8+9 Running - Electric Cost S 96,052
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 488,000

20-year annual operating cost

Capital cost plus 20-year annual operating cost

$ 9,760,000
$ 18,031,000




Kaukauna Utilities

Alternative 4 - New Water Treatment Plant Building at New Site
Option 2 - lon Exchange Water Treatment Process

October 24, 2023

Capital Costs

Iltem Unit Qty Unit Price Cost Estimate

Water Treatment Plant at New Site

New WTP Building LS 1| $ 1,500,000 | S 1,500,000

Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000

Pressure Filter Tank Ea 1| $ 725,000 ]S 725,000

Site Piping LS A 150,000 | $ 150,000

lon Exchange LS 1| $ 1,780,000 | S 1,780,000

Chemical Feed Equipment LS 1| $ 30,000 | S 30,000

SCADA Improvements LS 1|$ 200,000 | S 200,000

Transmission Main to/from New Site LF 1400| S 200 | S 280,000

Ground Storage Reservoir - 600,000 Gal Ea 1| $ 1,500,000 | S 1,500,000
Well 8 & 9 Improvements

Generators - Well 8 and 9 Ea 1|$ 230,000 ]S 230,000

Replace Pressure Filter Media - Well 9 only Ea 1| $ 75,000 | S 75,000

lon Exchange LS 1| $ 1,780,000 | S 1,780,000

Chemical Feed Equipment LS 1| $ 30,000 | S 30,000

SCADA Improvements LS 1|$ 200,000 | S 200,000

Transmission Main to New Site LF 6500( S 200 | S 1,300,000

Reservoir - Well 9 Ea 1|$ 300,000 ]S 300,000
Main Filter Plant Site

Demolition of Reserviors, Booster Pump,

Piping, & Pressure Filter & Repurpose Main

Filter Plant Building Ea 1| $ 500,000 | $ 500,000
Subtotal S 10,950,000
Inflation 3% per year, 3 years 9% S 986,000
Contingency 15% S 1,643,000
Engineering 20% S 2,190,000
Admin/ Legal 2% S 219,000
Total Capital Cost S 15,988,000




Kaukauna Utilities
Alternative 4 - New Water Treatment Plant Building at New Site

Option 2 - lon Exchange Water Treatment Process
October 24, 2023

Annual Operating Costs

Iltem

Cost Estimate

Main Filter Plant at New Site

Chemical Feed - Chlorine + Orthophosphate S 50,000
Salt Costs + labor S 114,554
Energy S 2,130
Resin Changeout - Every 10 Years + labor S 7,320
Well Running S 69,069
Labor S 63,385
Maintenance of Wells S 15,000
Well 8 &9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Well 8+9 Running S 96,052
Salt Costs S 114,554
Energy S 2,130
Resin Changeout - Every 10 Years S 7,320
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 670,000
20-year annual operating cost S 13,400,000
Capital cost plus 20-year annual operating cost S 29,388,000




Kaukauna Utilities
Alternative 4 - New Main Filter Plant Site

Option 3 - Reverse Osmosis/Nanofiltration Water Treatment Process

October 24, 2023

Capital Costs

Iltem Unit Qty Unit Price Cost Estimate
Main Filter Plant at New Site
New WTP Building LS 1| $ 1,500,000 | S 1,500,000
Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000
Pressure Filter Tank Ea 1| $ 725,000 ]S 725,000
Site Piping LS A 200,000 | S 200,000
RO/ Nano Treatment Ea 1| $ 1,254,000 | S 1,254,000
Booster Pump to RO Ea 1| $ 40,000 | S 40,000
Chemical Feed Equipment LS 1 s 45,000 | S 45,000
SCADA Improvements LS 1|$ 200,000 | S 200,000
Transmission Main to/from New Site LF 1400| S 200 | S 280,000
Ground Storage Reservoir - 600,000 Gal LS 1| $ 1,500,000 | S 1,500,000
Well 8 & 9 Improvements
Generators - Well 8 and 9 Ea 1|$ 230,000 S 230,000
Replace Pressure Filter Media - Well 9 only Ea 1| $ 75,000 | S 75,000
RO/ Nano Treatment Ea 1| $ 1,144,000 | S 1,144,000
Booster Pump to RO Ea 1| $ 40,000 | S 40,000
Chemical Feed Equipment LS 1| $ 45,000 | S 45,000
SCADA Improvements LS 1|$ 100,000 | S 100,000
Transmission Main to New Site LF 6500] S 200 | $ 1,300,000
Reservoir LS 1 s 300,000 | $ 300,000
Main Filter Plant Site
Demolition of Reserviors, Booster Pump,
Piping, & Pressure Filter & Repurpose Main
Filter Plant Building Ea 1| $ 500,000 | S 500,000
Subtotal S 9,848,000
Inflation 3% per year, 3 years 9% S 886,000
Contingency 15% S 1,477,000
Engineering 20% S 1,970,000
Admin/ Legal 2% S 197,000
Total Capital Cost S 14,378,000




Kaukauna Utilities
Alternative 4 - New Main Filter Plant Site

Option 3 - Reverse Osmosis/Nanofiltration Water Treatment Process

October 24, 2023

Annual Operating Costs

Iltem

Cost Estimate

Main Filter Plant at New Site

Antiscalant Chemical S 21,627
Chemical cleaning (1/yr) S 25,625
Cartridge replacement S 20,970
Metabisulfite S 11,834
Membrane replacement S 132,770
Booster Pump for RO S 26,250
Chemical Feed - Chlorine + Orthophosphate S 50,000
Well Running * 1.2 S 82,883
Labor S 82,401
Maintenance of Wells S 15,000
Well 8 &9
Antiscalant Chemical S 21,627
Chemical cleaning (1/yr) S 25,625
Cartridge replacement S 20,970
Metabisulfite S 11,834
Membrane replacement S 132,770
Booster Pump for RO S 26,250
Chemical Feed - Chlorine + Orthophosphate S 50,000
Well 849 Running * 1.2 S 115,262
Labor S 63,385
Maintenance of Wells S 15,000
Total Annual Operating Cost S 952,000
20-year annual operating cost S 19,040,000
Capital cost plus 20-year annual operating cost S 33,418,000




Kaukauna Utilities
Alternative 4 - New Main Filter Plant Site

Option 4 - Pellet Softening Water Treatment Process
February 22, 2024

Capital Costs

Item Unit Qty Unit Price Cost Estimate
Main Filter Plant at New Site
New WTP Building LS 1| $ 1,600,000 | S 1,600,000
Generators - Well 4, 5, 10, & Treatment Plant | Ea 1|$ 370,000 S 370,000
Pressure Filter Tank Ea 1|$ 725,000 ]S 725,000
Site Piping LS 1| s 200,000 | S 200,000
Pellet Softener Ea 1| $ 1,415,000 | S 1,415,000
Chemical Feed Equipment Ea 6] S 10,000 | S 60,000
SCADA Improvements LS 1|$ 200,000 | S 200,000
Transmission Main to/from New Site LF 1400| S 200 | S 280,000
Ground Storage Reservoir - 600,000 Gal LS 1| $ 1,500,000 | S 1,500,000
Well 8 & 9 Improvements
WTP Building Addition Ea 1 s 800,000 | $ 800,000
Generators - Well 8 and 9 Ea 1|$ 230,000 S 230,000
Iron Filter - Change Media Only Ea 1 s 75,000 | S 75,000
Pellet Softener Ea 1| $ 1,415,000 | S 1,415,000
Chemical Feed Equipment Ea 2| S 10,000 | S 20,000
SCADA Improvements LS 1|$ 100,000 | S 100,000
Transmission Main to New Site LF 6500( S 200 | S 1,300,000
Reservoir LS 1S 300,000 | S 300,000
Main Filter Plant Site
Demolition of Reserviors, Booster Pump,
Piping, & Pressure Filter & Repurpose Main
Filter Plant Building Ea 1| s 500,000 | $ 500,000
Subtotal S 11,090,000
Inflation 3% per year, 3 years 9% S 998,000
Contingency 15% S 1,664,000
Engineering 20% S 2,218,000
Admin/ Legal 2% S 222,000
Total Capital Cost S 16,192,000




Kaukauna Utilities
Alternative 4 - New Main Filter Plant Site

Option 4 - Pellet Softening Water Treatment Process
February 22, 2024

Annual Operating Costs

Item

Cost Estimate

Main Filter Plant at New Site

Chemical Feed - Chlorine + Orthophosphate S 50,000
Pellet Softening O&M S 177,302
pH Down Chemical S 25,000
Chemical Feed - HMO S 30,000
Iron Filter Media Replacement - 15 years S 3,012
Well Running S 69,069
Maintenance of Wells S 15,000
Labor S 85,000
Well 8 &9
Chemical Feed - Chlorine + Orthophosphate S 50,000
Pellet Softening O&M S 177,302
pH Down Chemical S 25,000
Well 8+9 Running S 96,052
Labor S 85,000
Maintenance of Wells S 15,000
Total Annual Operating Cost S 903,000
20-year annual operating cost S 18,060,000
Capital cost plus 20-year annual operating cost S 34,252,000




Kaukauna Utilities
Surface Water From Appleton
August 10, 2023

Capital Costs

Item Unit Qty Unit Price Cost Estimate

Surface Water from Appleton

Water main Connection LF 14500| S 200 | S 2,900,000

Booster Pump Ea 1[{ S 1,500,000 | $ 1,500,000

Generator Ea 1|$ 100,000 | S 100,000
Subtotal S 4,500,000
Inflation 3% per year, 3 years 9% S 405,000
Contingency 15% S 675,000
Engineering 20% S 900,000
Admin/ Legal 2% S 90,000
Total Capital Cost S 6,570,000
Annual Operating Costs

Item Cost Estimate

Surface Water from Appleton

Purchased water S 2,078,059

Base Charge S 2,664

Fire Protection Cost S 141,536

Maintenance of wells S 50,000

Maintenance of pipeline S 5,000
Total Annual Operating Cost S 2,277,000
20-year annual operating cost S 45,540,000
Capital cost plus 20-year annual operating cost S 52,110,000




Kaukauna Utilities
Surface Water From Green Bay
August 10, 2023

Capital Costs

Item Unit Qty Unit Price Cost Estimate

Surface Water from Green Bay

Water main Connection LF 23760| S 200 | S 4,752,000

Booster Pump Ea 1[{ S 1,500,000 | $ 1,500,000

Generator Ea 1|$ 100,000 | S 100,000
Subtotal S 6,352,000
Inflation 3% per year, 3 years 9% S 572,000
Contingency 15% S 953,000
Engineering 20% S 1,270,000
Admin/ Legal 2% S 127,000
Total Capital Cost S 9,274,000
Annual Operating Costs

Item Cost Estimate

Surface Water from Green Bay

Purchased water S 1,207,073

Conveyance Cost S 392,890

Maintenance of wells S 50,000

Maintenance of pipeline S 5,000
Total Annual Operating Cost S 1,655,000
20-year annual operating cost S 33,100,000
Capital cost plus 20-year annual operating cost S 42,374,000
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Water Study Report Figures
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Figure 3: Topographic Map

DEThiNe
LOCRS

1.5

NAD_1983_HARN_Wisconsin_TM

0.75 1.5
Miles

1:47,520

DISCLAIMER: The information shown on these maps has been obtained from Notes
various sources, and are of varying age, reliability and resolution. These maps are
not intended to be used for navigation, nor are these maps an authoritative source
of information about legal land ownership or public access. No warranty,
expressed or implied, is made regarding accuracy, applicability for a particular
use, completeness, or legality of the information depicted on this map. For more
information, see the DNR Legal Notices web page: http://dnr.wi.gov/legal/

Legend

County Boundary
Cities, Towns & Villages
City
Village

Civil Town




Figure 4: Wetland Inventory Map
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Figure 5: Floodplain Map
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Introduction

The purpose of this report is to document the evaluation performed by CBS Squared, Inc. of the three
water filter plants owned by Kaukauna Utilities. The evaluation includes evaluating the existing
structures and water filter plant equipment. Kaukauna Utilities is currently in the process of a detailed
water system study and is looking into water system upgrades. This report documents the condition of
the existing water filter plants.

Main Water Filter Plant Site

The existing Main Water Filter Plant site is located at 304 Elm Street. The existing Main Filter Plant Site
Plan Drawing is shown in Appendix A. The Main Filter Plant Site was originally constructed in 1899. The
Main Filter Plant Site treats and stores water from Wells 4, 5, and 10. The Main Filter Plant Building has a
pressure filter tank. The treatment includes chemical addition for radium removal and pressure filtration
for radium and iron removal. The finished potable water is then stored in two ground storage reservoirs.
The finished potable water is then pumped into the distribution system using booster pumps. The Main
Filter Plant Site has several structures:

Main Filter Plant building which houses the chemical feed equipment and pressure filter tank
Two ground storage water reservoirs

Maintenance Facility building that includes the Well #4 Well House

Booster Pump Station building

Water Storage Facility building

vk wnNeE

Floodplain
The DNR defines the following terms in DNR Wisconsin Administrative Code Chapter NR116.03:

Floodway: The channel of a river or stream, and those portions of the floodplain adjoining the
channel required to carry the regional flood discharge.

Floodplain: That land which has been or may be covered by flood water during the regional
flood. The floodplain includes the floodway, floodfringe, shallow depth flooding, flood storage
and coastal floodplain areas.

None of the Main Filter Plant is located in the floodway of the Fox River but part of the Main Filter Plant
site is located in the 100-year floodplain as established by US Federal Emergency Management Agency
(FEMA). The FEMA mapping is located in Appendix D. The FEMA mapping shows that the southwest
area of the Main Filter Plant site would be flooded during a 100-year flood event with 1 foot of water or
less. The Main Filter Plant Building, the Maintenance Facility, Well #4 Well House, and part of Ground
storage Reservoir #1 would be flooded with 1 foot of water or less.

The current DNR Wisconsin Administrative Code Chapter NR811.25(d) requires a floor elevation at least

2 feet above the regional flood elevation as determined in s. NR116.07(4). The excerpt from the current
DNR code is shown in Appendix E. We anticipate that the DNR would require a water facility to comply

with current code when a major renovation is performed to that water facility.



Year-Round Dry Land Access

The current DNR Wisconsin Administrative Code Chapter NR811.25(d) states: Buildings shall be provided
with year-round dry land access. The current DNR Wisconsin Administrative Code Chapter NR811.63(3)
Year-Round Access states: Storage facilities shall be located in an area accessible during the entire year.
If necessary, road improvements shall be installed to provide year-round dry land access. The excerpt
from the current DNR code is shown in Appendix E. The DNR will not provide clarification if the current
Main Filter Plant site meets the requirement of year-round dry land access. The existing site is
grandfathered in the Wisconsin Administrative Code until a major renovation occurs at the site, then the
DNR would decide if the site complies with the current code.

Main Filter Plant Building

The Main Filter Plant Building is located in the 100-year floodplain as shown on the FEMA mapping
located in Appendix D. The Main Filter Plant building was last renovated in 2016. The renovation
included a new roof, new doors, and repairing the exterior brick. The windows are original block
windows. The building is currently in good condition. There is no standby power at this facility.

Figure 1: Main Filter Plant Building

Main Filter Plant — Pressure Filter Tank

There is one horizontal pressure filter tank inside the Main Filter Plant building. The pressure filter tank
is over 60 years old and is in extremely poor condition. The pressure filter tank is made of steel and
coated with paint on the inside and outside for corrosion protection. The pressure filter tank works using
low pressure around 10-15 pounds per square inch. The pressure filter tank was leaking in 2016. Upon
visual inspection of the interior of the pressure filter tank in 2016, the tank was failing due to pitting of
the interior steel surface caused by corrosion. The tank was repaired in 2016 by installing a concrete
liner inside the bottom half of the tank to extend the useful life of the pressure filter. This type of repair
was possible due to the low working pressure of the tank. This type of repair was estimated to extend
the life of the tank another 10 years. The repair has been a good temporary solution because the



pressure filter tank is still producing satisfactory water quality. The pressure filter tank currently has
signs of mineral buildup on the exterior of the tank in two locations due to the tank starting to leak.

Metal thickness testing of the pressure filter tank wall was performed on September 28, 2023 using a
R7900 Ultrasonic Thickness Gauge tester manufactured by Reed Instruments. The instrument can detect
a metal thickness range of 0.03 inch-15.7 inch with an accuracy of +/-0.1 percent. The instrument uses
ultrasonic sound waves to pass through the object and listens for the sound waves to bounce back. The
instrument then calculates the thickness of the object. The instrument can detect thickness in metals,
plastics, ceramics, composites, epoxies, and glass by entering the sound velocity for each type of media
being tested. The instrument can detect a metal thickness reading through painted steel. The only type
of media being tested was painted steel so a sound velocity of 5920 meters per second was entered into
the instrument. Testing time is less than 1 second for instrument to display a reading at each location.
The thickness tester instrument information is included in Appendix F.

Several locations on the pressure filter were selected for testing. A grid was set up at each location. The
columns across the top were labeled A -Z. The rows were labeled in sequential numbering. The metal
thickness of the tank varied greatly over the testing locations. Thickness testing locations and results are
included in Appendix G. The results show that the 60-year old pressure filter tank has severe pitting on
the interior of the tank walls. This result is consistent with the visual inspection performed on the
interior of the tank in 2016. The structural integrity of the tank is in poor condition.

Figure 2: Main Pressure Filter Tank



Figure 3: Main Pressure Filter Tank

Main Filter Plant Site — Ground Storage Reservoirs

The Main Filter Plant Site has two ground storage reservoirs for storing finished water. Ground Storage
Reservoir #1 is circular and was constructed in 1899. Ground Storage Reservoir #1 has a capacity of
284,000 gallons and is approximately 60 feet in diameter and 18 feet deep. Ground Storage Reservoir #2
is rectangular and was constructed in 1940. Ground Storage Reservoir #2 has a capacity of 295,000
gallons and is approximately 13 feet deep.

The structures have outlived their useful life Reservoir #1 is located in the floodplain., Reservoir #2 is not
located in the floodplain. The bottom of both reservoirs are located below the groundwater table. The
elevation of each reservoir violates the current DNR Wisconsin Administrative Code Chapter NR
811.63(1), Floodway and Floodplain, which states:

(a) Floodway. Storage facilities may not be located within a floodway, as defined by in s.NR116.03
(22).

(b) Floodplain. Ifitis necessary to locate a reservoir in a floodplain, as defined in s. NR 116.03 (16),
outside of the floodway, the lowest elevation of the bottom floor, including sumps, shall be a
minimum of 2 feet above the regional flood elevation as determined in's. NR116.07 (4). All
projects shall conform to the requirements of that chapter.

The excerpt from the current DNR code is shown in Appendix E. The regional flood elevation refers to
the 100-year flood elevation. Existing reservoir #1 is located in the 100-year floodplain. Reservoir #2 is
not located in the 100-year floodplain. The bottom floor of each reservoir is located below the 100-year
floodplain and the groundwater table. The existing reservoirs are grandfathered in the Wisconsin



Administrative Code until a major renovation occurs on site to the reservoirs. We anticipate that the
DNR may require the reservoirs to be brought up to the current code at the time the major renovation
occurs.

Figure 4: Reservoir #1 at Main Filter Plant
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Figure 5: Reservoir #2 at Main Filter Plant



Main Filter Plant Site — Maintenance Facility Building and Well #4 Well House

The Maintenance Facility Building and Well 4 Well House are located in the 100-year floodplain as shown
on the FEMA mapping located in Appendix D. The Maintenance Facility building is the green building
shown in Figure 4 and is in poor condition. The Maintenance Facility Building is a post and beam
construction consisting of a galvanized metal roof and sheet metal exterior walls. The roof is rusted and
shows signs of leaking on the interior. The roof is in poor condition and is nearing the end of its useful
life. The metal exterior walls are in fair condition.

Well 4 Well House Building is the white building shown in Figure 4 and is in good condition. The well
house door is in poor condition. The floor elevation is not located 2 feet above the 100-year floodplain.
We anticipate that the DNR may require the first floor to be raised during the next major renovation to
Well #4 Well House. There is no standby power at this facility.

Figure 6: Maintenance Building and Well #4 Well House

Main Filter Plant Site — Booster Pump Station Building

The Booster Pump Station Building is attached to the North end of the Maintenance Facility Building. The
Booster Pump Station Building has a concrete basement and concrete walls with a galvanized metal roof
and metal exterior walls. The exterior of the building is in poor condition. The interior of the building is
in good condition.

The Booster Pump Station Building is not located in the 100-year floodplain as shown on the FEMA
mapping located in Appendix D. The first floor of the building is located 2 feet above the 100-year flood
plain.



The Booster Pump Station building houses three booster pumps. Two booster pumps operate regularly.
The third booster pump is for emergency backup use only. The third booster pump is operated by an
engine driven right-angle drive which is not considered a good emergency backup pump. The third
booster pump will only provide water until the two ground storage reservoirs are empty. The two
standard booster pumps are in good condition but nearing the end of their useful life.

Figure 7: Booster Pump Station Building

Several locations on the booster pump suction and discharge piping were selected for pipe thickness
testing. A grid was set up at each location. The columns across the top were labeled A -Z. The rows
were labeled in sequential numbering. The metal thickness of the pipe was relatively the same over the
testing locations. Thickness testing locations and results are included in Appendix H. The results show
that the suction and discharge piping is in good condition.



Main Filter Plant Site — Water Storage Facility
The Water Storage Facility building was built in 2021. The building is in excellent condition.

Figure 8: Water Storage Facility Building

Well 8 Water Filter Plant Site

The existing Well 8 Site is located at 311 Delanglade Street (1099 Blackwell Street) and 1101 Blackwell
Street. The existing Well 8 Water Filter Plant Site Plan Drawing is shown in Appendix B. Well 8 Site
consists of a Water Filter Plant Building, a ground storage reservoir, and a Booster Pump Station Building.
Well 8 Water Filter Plant Building is located at 311 Delanglade Street (1099 Blackwell Street) at the
Southwest corner of the intersection of Delanglade Street and Blackwell Street. Well 8 Water Filter Plant
Building contains Well 8, a Pressure Filter Tank, and chemical feed systems. Well 8 Water Filter Plant
building was originally built in 1959. Well 8 Water Filter Plant Building was recently renovated in 2018.
The Well 8 Water Filter Plant building is in excellent condition. There is no standby power at this site.

There is one horizontal pressure filter tank inside the Well 8 Water Filter Plant building. The pressure
filter tank is in excellent condition. The current pressure filter tank was installed in 2018 along with the
media bed, underdrain piping, and diffuser piping. The pressure filter tank is made of steel and coated
with paint on the inside and outside for corrosion protection. The pressure filter tank works using low
pressure around 10-15 pounds per square inch but is at 53-65 pounds per square inch (distribution
system pressure) during backwash cycles.



The metal thickness testing on the pressure filter tank confirmed the excellent condition of the tank. The
metal thickness readings were very consistent between all the readings. No signs of pitting were found.
Results from the metal thickness testing are included in Appendix J.

Figure 9: Well 8 Pressure Filter Tank

Well 8 Ground Storage Reservoir and Booster Pump Station Building are located at 1101 Blackwell Street
at the Northeast corner of the intersection of Delanglade Street and Blackwell Street. The ground
storage reservoir has a capacity of 15,000 gallons. The ground storage reservoir was built in 1999. The
ground storage reservoir is in excellent condition. The booster pumps at well 8 are located in the
Booster Pump Station Building. The building and booster pumps are in good condition.

Well 9 Water Filter Plant Site

The existing Well 9 Site is located at Riverside Park. The existing Well 9 Water Filter Plant Site Plan
Drawing is shown in Appendix C. Well 9 Site consists of two buildings. A Well House building and a
Water Filter Plant building. The Well 9 Well House building was originally built in 1974. The Well House
is constructed of exterior stone and interior concrete block. The Well House building is in very good
condition.

The Water Filter Plant building was originally built in 1990. The Water Filter Plant building is constructed
of exterior brick and interior concrete block. The Well 9 Filter Plant building is in excellent condition.



Well 9 Site has a generator for backup power. The generator is only sized to run the heaters, lights, and
chemical pumps. The generator is not sized to run the well pump motors. The well pump is equipped
with a right-angle drive with a natural gas motor which was installed in 2015 and operates the well pump
at 850 gallons per minute during an electrical outage instead of 1300 gallons per minute normally.

There are two horizontal pressure filter tanks inside the Well 9 Water Filter Plant building. The pressure
filter tanks were installed in 1990. The pressure filter tank is made of steel and coated with paint on the
inside and outside for corrosion protection. The pressure filter tank works using 75-82 pounds per
square inch (distribution system pressure) all the time. The media was replaced in 2010 along with the
media bed, underdrain piping, and diffuser piping.

Several locations on the pressure filter tanks were selected for testing. A grid was set up at each
location. The columns across the top were labeled A -Z. The rows were labeled in sequential
numbering. The metal thickness of the tank varied slightly over the testing locations. Thickness testing
locations and results are included in Appendix K. The results show that the 33-year old pressure filter
tank has some moderate pitting on the interior of the tank walls. This result is consistent with the visual
inspection performed on the interior of the tank in 2010. The structural integrity of the tank is in good
condition.

Figure 10: Well 9 Pressure Filter Tank
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Chemical Feed System Equipment
There are four chemical feed systems used at each well:

Manganese sulfate — For radium removal

Potassium permanganate - For radium removal

Sodium hypochlorite — For iron removal and disinfection
Orthophosphate polyphosphate blend — For corrosion control

PwNPR

In 2022, the chemical feed system equipment for sodium silicate was replaced and the chemical feed
system for orthophosphate polyphosphate blend was added. The new chemical feed system
equipment for sodium hypochlorite and orthophosphate polyphosphate blend included new
chemical pumps, new chemical storage tanks, and new containment tanks. The chemical feed
equipment for sodium hypochlorite and orthophosphate polyphosphate blend are in excellent
condition at all Water Filter Plants. The chemical feed equipment for manganese sulfate and
potassium permanganate are in good condition.

11



Appendix A

Existing Main Filter Plant
Site Plan Drawing
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APPENDIX B

Existing Well 8 Filter Plant
Site Plan Drawing
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APPENDIX C

Existing Well 9 Filter Plant
Site Plan Drawing
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APPENDIX D

Federal Emergency Management Agency:
100-year flood map



National Flood Hazard Layer FIRMette @ FEMA  Legend

88°16'22"W 44°16'54"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR
3 X v"' 4 HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

\ » Future Conditions 1% Annual
Chance Flood Hazard zone x
Area with Reduced Flood Risk due to

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD Area with Flood Risk due to Levee zone D

No SCREEN Area of Minimal Flood Hazard Zone x

[/ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

202 Cyoss Sections with 1% Annual Chance
—17.5 Water Surface Elevation

Clt}" of Kﬂllk& s— — — Coastal Transect
= F S ~w 53w Base Flood Elevation Line (BFE)
550305 " b/ ———— Limit of Study
lT21N R'IEE 524 . — —— Jurisdiction Boundary
34 B S O T — Coastal Transect Baseline

OTHER |- ——— Profile Baseline
FEATURES |____ Hydrographic Feature

Digital Data Available N

No Digital Data Available
- * MAP PANELS Unmapped
AREA OEM MAI}FLD@D HAZARD i P 79
! “ oy . ? The pin displayed on the map is an approximate
zﬂ ne X L, ; point selected by the user and does not represent

an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 9/28/2022 at 3:03 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,

- SN FIRM panel number, and FIRM effective date. Map images for
Feet 1 6 OOO 88°15'44 W 44°1628°N unmapped and unmodernized areas cannot be used for

0 250 500 1,000 1,500 2,000 regulatory purposes.
Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020




APPENDIX E

Wisconsin Department of Natural Resources
Administrative Code: NR811.25 & NR811.63



Published under s. 35.93, Wis. Stats., by the Legislative Reference Bureau.

73 DEPARTMENT OF NATURAL RESOURCES

Chapter NR 811

REQUIREMENTS FOR THE OPERATION AND DESIGN OF
COMMUNITY WATER SYSTEMS

NR 811.01 Applicability.

NR 811.02 Definitions.

NR 811.03 Alternative requirements.

NR 811.04 Drinking water standards.

NR 811.05 Underground placement of substances.

NR 811.06 Cross—connections and interconnections.

NR 811.07 Interconnections with other acceptable water sources.

Subchapter I — Submission of Plans

NR 811.08 General requirements.

NR 811.09 Specific requirements for waterworks, plans, specifications and engi-
neering reports.

NR 811.10 Owner approval requirement.

NR 811.11 Resident project representative.

Subchapter II — Source Development — Groundwater

NR 811.12 Wells.

NR 811.13 Abandonment of wells.

NR 811.14 Special requirements for wells developed in unconsolidated forma-
tions.

NR 811.15 Special requirements for collector wells.

NR 811.16 Special requirements for dug wells and springs.

NR 811.17 Special requirements for infiltration lines.

NR 811.18  Special requirements for sandstone wells.

NR 811.19 Special requirements for limestone or dolomite wells.

NR 811.20 Special requirements for granite wells.

Subchapter III — Source Development — Surface Water

NR 811.21 General requirements.

NR 811.22 Intakes.

NR 811.23 Shore wells.

NR 811.231  Off-Stream raw water storage.
NR 811.232  Intake chemical treatment.
Subchapter IV — Pumping Stations, Pumphouses, and Water Treatment
Plant Buildings

NR 811.24 General requirements.

NR 811.25 Buildings.

NR 811.26 Number of pumping units.

NR 811.27 Auxiliary power.

NR 811.28 Additional requirements.

Subchapter V— Pumping Equipment and Appurtenances

NR 811.29 Pumping capacity requirements.

NR 811.30 General pump, motor and wiring installation requirements.
NR 811.31 Line—shaft vertical turbine pumps.
NR 811.32 Submersible vertical turbine pumps.
NR 811.33 Motor protection.

NR 811.34 Pump variable output control devices.
NR 811.35 Pitless units.

NR 811.36 Well appurtenances.

NR 811.37 Pump discharge lines.

Subchapter VI — Chemical Addition

NR 811.38 General.

NR 811.39 Feed equipment.

NR 811.40 Storage and handling.

Subchapter VII — Treatment

NR 811.41 General treatment design.

NR 811.42 Treatment of water from surface water sources.
NR 811.43 Treatment of water from groundwater sources.
NR 811.44 Pilot testing.

NR 811.45 Aeration.

NR 811.46 Arsenic removal.

NR 811.47 Clarification.

NR 811.48 Chlorination.

NR 811.49 Filtration — gravity.

NR 811.50 Filtration — membrane.

NR 811.01
NR 811.51 Fluoridation.
NR 811.52 Iron and manganese control.
NR 811.53 Organics removal.
NR 811.54 Ozonation.
NR 811.55 Radionuclide removal.
NR 811.56 Sequestration.
NR 811.57 Softening.
NR 811.58 Stabilization.
NR 811.59 Taste and odor control.
NR 811.60 Ultraviolet (UV) Light.
Subchapter VIII — Hydro-Pneumatic Tanks
NR 811.61 General.
Subchapter IX — Storage Facilities
NR 811.62 Volume and pressure.
NR 811.63 Location.
NR 811.64 Construction details.
NR 811.65 Plant storage.
NR 811.66 Distribution system storage.
Subchapter X — Distribution Systems
NR 811.67 Applicability.
NR 811.68 Ownership of municipal water distribution systems.
NR 811.69 Materials.
NR 811.70 Water main design.
NR 811.71 Hydrants.
NR 811.72 Air—relief facilities and valve and meter chambers.
NR 811.73 Installation of mains.
NR 811.74 Separation of water mains and sanitary or storm sewer mains.
NR 811.75 Separation of water mains and other contamination sources.
NR 811.76 Surface water crossings.
NR 811.77 Common casing crossings.
NR 811.78 Water loading stations.
Subchapter XI — Water Pressure Booster Stations
NR 811.79 General.
NR 811.80  Location.
NR 811.81 Pumps and pressures.
NR 811.82 Storage requirements.
NR 811.83 Emergency power requirements.
NR 811.84 Station requirements.

Subchapter XII — Waste Disposal

NR 811.85 General.

NR 811.851  Sanitary wastes.

NR 811.852  Floor drainage.

NR 811.853  Backwash wastewater from iron and manganese filters.

NR 811.854  Brine wastes from ion exchange plants.

NR 811.855  Wastewater from reverse osmosis plants.

NR 811.856  Water treatment plant wastewater radionuclide content compliance
with the unity equation.

NR 811.857  Backwash wastewater from lime softening water treatment plants.

NR 811.858  Lime softening sludge.

NR 811.859  Spent media.

NR 811.860  Backwash wastewater from surface water treatment plants.

NR 811.861  Alum or other coagulant sludge.

NR 811.862  Recycling backwash wastewater.

Subchapter XIII — Aquifer Storage Recovery

NR 811.87 General.

NR 811.88 ASR well performance requirements.

NR 811.89 Well construction requirements for ASR wells.

NR 811.90 Equipment, appurtenances and piping for ASR wells and ASR sys-
tems.

NR 811.91 ASR system pilot studies.

NR 811.92 ASR system development testing.

NR 811.93 Operating an ASR system.

Note: Chapter NR 111 as it existed on April 30, 1992 was repealed and a new chap-
ter NR 811 was created effective May 1, 1992. Chapter NR 811 as it existed on
November 30, 2010, was repealed and a new chapter NR 811 was created effective
December 1, 2010.

NR 811.01 Applicability. This chapter governs the gen-
eral operation, design and construction of community water sys-
tems and the construction of any water system serving 7 or more

Published under s. 35.93, Stats. Updated on the first day of each month.
is the date the chapter was last published.

single family homes, 10 or more duplex living units, 10 or more
mobile homes, 10 or more condominium units or 10 or more apart-
ment units. One duplex equals 2 living units. The standards for
design and construction shall be considered minimum standards
for new facilities and the minimum standards to which facilities
in existence on December 1, 2010, shall be upgraded when
improvements are undertaken at those facilities except for sys-

. Entire code is always current. The Register date on each page

Register February 2017 No. 734
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NR 811.231

of good quality and high stream flow for future release to the treat-
ment facilities.

(2) ConsTRUCTION. Off—stream raw water storage reservoirs
shall be constructed to assure all of the following:

(a) Water quality is protected by controlling runoff into the res-
ervoir.

(b) Dikes are structurally sound and protected against wave
action and erosion.

(c) Intake structures meet the requirements of s. NR 811.22.

(d) Point of influent flow is separated from the point of with-
drawal.

(e) Water is regularly circulated to prevent stagnation.

(f) The reservoir is surrounded by a fence and unauthorized
access is prevented.

(g) The reservoir is covered, where practical.

(h) The requirements of s. NR 811.47 (7) are met if the reser-
voir is to be used as a pre—sedimentation basin.
History: CR 09-073: cr. Register November 2010 No. 659, eff. 12—-1-10.

NR 811.232 Intake chemical treatment. If the depart-
ment determines that chemical treatment is warranted for taste and
odor control or the control of zebra and other mussels and other
nuisance organisms in an intake, the following requirements shall
be met:

(1) Chemical treatment shall be installed in accordance with
subch. VI and plans and specifications shall be approved by the
department prior to installation.

(2) Solution piping and diffusers shall be installed within the
intake pipe or in a suitable carrier pipe. Provisions shall be made
to prevent dispersal of chemicals into the water environment out-
side the intake. Diffusers shall be located and designed to protect
all intake structure components.

(3) A spare solution line shall be installed to provide redun-
dancy and to facilitate the use of alternate chemicals, where practi-
cable.

(4) A sample line out to the intake shall be provided which will
allow for collecting raw water samples unless the chemical con-
trol system will be shut off for periods sufficient to collect raw
water samples at the shore well.

History: CR 09-073: cr. Register November 2010 No. 659, eff. 12—1-10; renum-
bering of (1) to (4) made under s. 13.92 (4) (b) 1., Stats., Register November 2010
No. 659.

Subchapter IV — Pumping Stations, Pumphouses,
and Water Treatment Plant Buildings

NR 811.24 General requirements. All water system
related buildings shall be designed to maintain the sanitary quality
of the water supply. Buildings subject to the requirements of this
subchapter include surface water and groundwater water treat-
ment plant buildings, structures and pumping stations, well pump-
houses and enclosures, and booster pumping stations. Uses of the
buildings shall be compatible with the protection of the water sup-

ly.
P %istory: CR 09-073: cr. Register November 2010 No. 659, eff. 12-1-10.

NR 811.25 Buildings. (1) ConsTRUCTION. All water sys-
tem related buildings under s. NR 811.24 shall meet all of the fol-
lowing requirements:

(a) Have adequate space for the installation of additional
pumping units, water treatment equipment, chemical feed equip-
ment, or controls, if needed, and for the safe servicing of all equip-
ment.

(b) Be durable, fire and weather resistant, and constructed in
a manner to maximize sanitary protection of the water supply.

(c) Be secure. Buildings shall have at least one outward open-
ing door to the outside. All doors, windows, and hatches shall
have locks. Any security alarms installed shall be connected to
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telemetry control and SCADA systems where such systems are
used.

(d) Be landscaped to conduct surface drainage away from the
station and have a floor elevation at least 6 inches above the fin-
ished grade and at least 2 feet above the regional flood elevation
as determined in s. NR 116.07 (4). Buildings shall be provided
with year round dry land access. Below grade installations may
be permitted only if the terrain at the site is such that a gravity drain
system can be provided. Subsurface pits or pumprooms and inac-
cessible installations intended to house well heads, pumps, pump
motors, or pump controls for pumping stations are prohibited
except for below grade booster pumping stations as allowed per
s. NR 811.80 (3) and (4).

(e) Provide for all floors to drain so that floor runoff does not
enter the treatment process or source water. Floors shall be sloped
to a drain or sump.

(f) Provide a suitable outlet for drainage water from pump
glands so that the disposal of any drainage water is piped to waste
or otherwise disposed of in a controlled manner. Pump gland
drainage piping shall not be directly connected to a hub drain or
a floor drain.

(g) Be provided with concrete floors.

(h) Be provided with at least one floor drain meeting the fol-
lowing requirements:

1. Floor drains and hub drains shall be properly separated
from a well. A floor or hub drain and associated piping accepting
water from pump gland drainage, a pressure relief or control
valve, a sampling faucet, or the floor shall be located no closer
than 2 feet to the outer well casing. No building drain piping,
except that piping leading to the aforementioned floor or hub
drains, containing blackwater or graywater, may be located closer
than 8 feet to the outer well casing.

2. Floor drains and hub drains shall have a discharge location
that complies with all of the following requirements:

a. Floor drains and hub drains may be connected to a sanitary
sewer where available if the building floor elevation is at least one
foot above the rim elevation of the nearest upstream sanitary
sewer manhole. If a sanitary sewer is available but a manhole is
not located nearby or the manhole does not comply with the
upstream location or the one foot requirement, the department
may require installation of an additional manhole on the sanitary
sewer main or on the sanitary building sewer.

Note: The department recommends that the floor drains from chemical feed rooms
discharge to a sanitary sewer whenever practicable.

b. Floor drains and hub drains may discharge to the ground sur-
face if the building drain and building sewer piping will only carry
water from the floor or hub drain, the discharge location shall be at
least 25 feet from the pumphouse, the exterior invert of the building
sewer pipe shall be at least 6 inches below the building floor eleva-
tion and the exterior pipe opening shall be covered with a corrosion
resistant rodent screen. A greater distance may be required for
drains of pump stations serving wells constructed in sand and gravel
formations. The piping shall terminate in a location that will not
allow backflow of surface water into the building.

c¢. Floor drains and hub drains may discharge to a buried tank
located a minimum of 50 feet from the well if the discharge to the
building drain and building sewer piping will contain only water
from pump gland drainage, a pressure relief or control valve, a
sampling faucet or floor drainage. These buried tanks may not be
installed unless approved by the department’s bureau of water-
shed management wastewater section prior to installation. Floor
drains and hub drains may discharge to a POWTS holding compo-
nent located a minimum of 200 feet from the well if the discharge
will contain toilet, sink or other sanitary or domestic waste. These
POWTS holding components may not be installed unless
approved by the department of safety and professional services
prior to installation. In either case the rim elevation of the access
manhole to the tank shall be at least one foot below the building
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equipment consisting of a pressure gauge, a pressure relief valve,
a water sight glass, an automatic air blow—off, and pressure or
probe operated start—stop controls for the pumps.

(4) Each tank not equipped with a bladder or diaphragm to
separate the air and water and with a gross volume of 500 gallons
or more or that will be painted inside shall be provided with an
access manhole. If the tank interior is to be painted it shall be
painted with NSF/ANSI approved paints in accordance with s. NR
810.09 (5).

(5) Each tank not equipped with a bladder or diaphragm to
separate the air and water and with a gross volume of 500 gallons
or more shall be provided with an automatically controlled air
compressor to add air to the tank. All compressors used to rou-
tinely add air to tanks shall be oil-less. Larger capacity compres-
sors that are not oil-less may be used temporarily to fill a tank
upon startup, repair or service but shall be fitted with one or more
filters and any other appurtenances necessary to remove particu-
lates and oil from the air prior to injection.

(6) Each tank equipped with a diaphragm or bladder shall be
equipped with an air inlet for adding air manually, a pressure relief
valve for each tank or bank of tanks sized to handle the maximum
flow rate, and pressure—operated start up and shut down controls
for the well pump.

(7) The gross volume, in gallons, of any tank or combination
of tanks, shall be at least 10 times the capacity of the largest pump,
rated in gallons per minute, unless the proposed pump motor or
motors will be controlled by a variable output control device in a
manner intended to reduce the volume of required pressure tank
storage in accordance with s. NR 811.34 (6). For a standard instal-
lation, the required storage volume is intended to provide a mini-
mum pump run time of 2 to 3 minutes.

(8) Each tank shall be identified by stamping or labeling
showing the manufacturer’s name, a serial number, the tank vol-
ume, the allowable working pressure, and the year fabricated.

(9) Each tank not equipped with a bladder or diaphragm to
separate the air and water and with a gross volume of 500 gallons
or more shall be constructed of steel and have a 0.25 inch mini-
mum side wall and head wall thickness.

History: CR 09-073: cr. Register November 2010 No. 659, eff. 12-1-10.

Subchapter IX — Storage Facilities

NR 811.62 Volume and pressure. (1) VOLUME
REQUIREMENTS. A sufficient quantity of water, as determined from
engineering studies, shall be maintained in elevated storage when
only one pumping unit to the distribution system is available to
serve the water system. This shall be at least an average—day sup-
ply under normal operating conditions. When more than one dis-
tribution pump is available, the storage shall be in accordance with
standard engineering practice. Standard engineering practice is
based upon an engineering review of existing and future water
supply needs including: type of service and population served;
average day, maximum day, peak hour and fire flow demands and
durations; water source quality, availability and treatment, pump
capacities, auxiliary power, storage capacity, water distribution
and costs.

(2) PRESSURE REQUIREMENTS. Storage facilities shall be
designed to meet all the following requirements:

(a) Minimum and maximum pressures. The storage facilities
shall be designed to meet the minimum and maximum pressure
requirements specified in s. NR 811.66 (1).

(b) Fire flows and residual pressures. When fire protection is
to be provided, the storage facilities shall be designed in conjunc-
tion with distribution system design to provide the minimum fire
flows and residual pressures specified in s. NR 811.70 (6).

(c) Alternative means for maintaining pressure. A hydro—
pneumatic tank, booster pumping facilities, or other reliable

Published under s. 35.93, Stats. Updated on the first day of each month.
is the date the chapter was last published.

DEPARTMENT OF NATURAL RESOURCES

NR 811.64

means shall be provided to maintain system pressure when a grav-
ity storage reservoir or tank is not available.

(3) ELEVATED STORAGE REQUIREMENT WAIVED. The depart-
ment may waive the requirement for elevated storage if the system
is designed to serve less than 50 homes, if it is not economically
feasible to provide elevated storage, if elevated storage facilities
are proposed for a later development phase, or if service is pro-
posed for domestic use only.

History: CR 09-073: cr. Register November 2010 No. 659, eff. 12—1-10.

NR 811.63 Location. Storage facilities shall be located in
accordance with all the following requirements:

(1) FLOODWAY AND FLOODPLAIN. (a) Floodway. Storage facil-
ities may not be located within a floodway, as defined in s. NR
116.03 (22).

(b) Floodplain. If it is necessary to locate a reservoir in a flood-
plain, as defined in s. NR 116.03 (16), outside of the floodway, the
lowest elevation of the bottom floor, including sumps, shall be a
minimum of 2 feet above the regional flood elevation as deter-
mined in s. NR 116.07 (4). All projects shall conform to the
requirements of that chapter.

Note: Refer to ch. NR 116 for floodplain and floodway requirements.

(2) GrADING. The area surrounding structures shall be graded
in a manner that will prevent surface water from standing within
50 feet of the structure.

(3) YEAR-ROUND ACCESS. Storage facilities shall be located in
an area accessible during the entire year. If necessary, road
improvements shall be installed to provide year—round dry land
access. Storage facilities and access roads shall be located on
property owned by the water supply owner or for which the owner
has obtained easements.

(4) FLOOR ELEVATIONS. The department recommends that the
lowest elevations of floors and sump floors of ground level reser-
voirs and standpipes should be placed at or above the normal
ground surface. If the department allows the floor or sump to be
below the normal ground surface, it shall be placed a minimum of
2 feet above the groundwater table. Borings shall be made to
determine groundwater elevations if that information is not avail-
able.

(5) CONTAMINATION SOURCES. (a) Sewers, drains, fuel storage
tanks, standing water, and similar sources of contamination shall
be kept a minimum of 50 feet from the reservoir.

(b) The department may approve gravity or force main sewers
within 50 feet of a reservoir if the sewer or force main is con-
structed of water main class pipe meeting the requirements of s.
NR 811.69 and is pressure tested in place to meet the requirements
of s. NR 811.12 (5) (d) 2.

(6) ROOF SURFACE ABOVE GRADE. (a) The top roof surface of
a ground level reservoir may not be less than 2 feet above normal
ground surface.

(b) The department shall require a higher exposed elevation if
high groundwater, poor surface drainage, or tight soils are
encountered that will deter subsurface drainage or if necessary to
provide positive pressures for pump intake or discharge lines in
accordance with s. NR 811.37.

Note: It is recommended that no more than one—half of the reservoir depth be con-
structed below grade.

(c) The department may except clearwells constructed under
filters from the 2 foot requirement when the total design gives the

same protection.
History: CR 09-073: cr. Register November 2010 No. 659, eff. 12-1-10.

NR 811.64 Construction details. (1) MATERIALS.
Materials used in the construction of storage facilities shall meet
all the following requirements:

(a) General requirements. The materials and designs used for
finished water storage structures shall provide stability and dura-
bility as well as protect the quality of the stored water. Unless the
design engineer can justify the use of other materials, the depart-

. Entire code is always current. The Register date on each page
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Introduction

Thank you for purchasing your REED R7900 Ultrasonic Thickness Gauge.
Please read the following instructions carefully before using your instrument.
By following the steps outlined in this manual your meter will provide years
of reliable service.

Product Quality

This product has been manufactured in an ISO9001 facility and has been
calibrated during the manufacturing process to meet the stated product
specifications. If a certificate of calibration is required please contact the
nearest authorized REED distributor or authorized Service Center. Please
note an additional fee for this service will apply.

Security

Never attempt to repair or modify your instrument. Dismantling your
product, other than for the purpose of replacing batteries, may cause
damage that will not be covered under the manufacturer's warranty.
Servicing should only be provided by an authorized service center.

Features

e Measures a wide range of material including; metals, plastic, ceramics,
composites, epoxies, glass, and other ultrasonic conductive materials

e Easy-to-read backlit LCD display

User selectable unit of measure (in/mm)

Internal memory stores up to 500 measurements

Displays sound velocity at the touch of a button

Zero adjustment button

User adjustable High/Low alarms

Built-in two-point calibration function

Auto sleep, shut off and low battery indicator

REED Instruments
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Specifications
Measuring Range:
Accuracy:

Resolution:

Velocity Range:
Compatible Materials:

Sampling Time:
Display:

Backlit Display:
Probe Length:
Internal Memory:

Low Battery Indicator:
Power Supply:

Battery Life:

Product Certifications:
Operating Temperature:
Storage Temperature:

Operating Humidity Range:

Dimensions:
Weight:

Included

e Ultrasonic Couplant Gel

* Probe
e Hard Carrying Case
¢ Batteries

0.03 to 15.7" (0.65 to 400mm)

+0.04mm (< 10mm)
+(0.1% rdg.+ 0.04mm) (< 100mm)
+(0.3% rdg.) (> 100mm)

0.01mm or 0.1mm (< 100mm)
0.1mm (>100mm)

1000 to 9999 m/s (0.039 to 0.394 in/us)

Ultrasonic conductive materials
(ie. metals, plastics, ceramics,
composites, epoxies, glass)

Less than 1 second

4-Digit, LCD

Yes

3'(36")

Yes (up to 500 readings,

5 files up to 100 each)

Yes

2 AA Batteries

Approx. 100 hours (Alkaline)
CE

32 to 122°F (0 to 50°C)

-4 to 140°F (-20 to 60°C)

20 to 80%

5.9x2.9x1.3" (150 x 74 x 32mm)
8.40z (2389)

REED Instruments
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Instrument Description
1. LCD Display
2. Calibration Test Block
3. Probe Inputs

o

Ultrasonic Thickness Gauge

Ultrasonic Thickness Gauge

(2] (2] (2]
] E]
] [e]

[1]

Keyboard Description ©)
1. Zero Button
Mode Button

Down Button -E’* . l (O] ]
Enter Button @
Up Button i ! ’ 3E i
Backlight ON/OFF Button

%] [v] [

Power Button
Ultrasonic Thickness Gauge

Save/Browse Button

@

@ ®
A6
®» @ @@

© 0NN

Velocity Button
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Display Description

P D

RS TN
PR ) )

MENU | F1 | 5M | ALARM
1
@ @ @ ©®

Measured Value

Menu Settings

Saved File Name

Ultrasonic Sensor Frequency
Alarm Thickness Settings

Battery Indicator
Minimum Capture Mode
Coupling Indicator

Gain Indicator

oMb~
© o N
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Operating Instructions

1.
2.

3.

Insert the ultrasonic sensor into the probe sockets on the meter.
Press, hold an release the d) button for 2 seconds to turn the meter
on. Press the (!) button to turn the meter off.

The LCD will briefly display information about the meter, and then
show the current set sound velocity.

Setting Ultrasonic Sensor Frequency

1.

3.

Press the x button to highlight the ultrasonic sensor frequency
setting on the display.

Continuously press the 4=l button to toggle between 2MHz, 5MHz,
7MHz, 10MHz and ZW frequencies.

To exit, press the é’» button or by carrying out a measurement.

Zero Calibration

1.

2.
3.

6.

7.

After setting the correct ultrasonic sensor frequency, set the sound
velocity to 5900m/s (see Adjusting the Sound Velocity for details).

Select the proper receiving gain (see System Setup for details).

Coat the 4mm calibration test block with coupling gel (R7950) and

place the sensor on the calibration test block while ensuring the

coupling indicator "«lla" appears on the LCD display.

Once the coupling indicator appears on the LCD display press the
button to initiate zero calibration.

The meter will beep and then the screen will indicate that the calibration

is complete.

If zero calibration is not properly completed the meter will retain the

original value.

To delete the calibration data, see Memory Manager section for details.

Adjusting the Sound Velocity
1.

While the meter is on, press the m button and the meter will
display the current sound velocity.

Press the m button to switch between the 5 pre-loaded sound
velocities, or press the A and W buttons to match the sound
velocity of the material under test as shown in the following table.

continued...
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Sound Velocity

AELETE] (m/s) (inch/ps)
Aluminum 6320 to 6400 0.250
Zinc 4170 0.164
Silver 3607 0.142
Gold 3251 0.128
Tin 2960 0.117
Steel, Common 5920 0.233
Steel, Stainless 5740 0.226
Brass 4399 0.173
Copper 4720 0.186
Iron 5930 0.233
Case Iron 4400 to 5820 0.173 to 0.229
Lead 2400 0.094
Nylon 2680 0.105
Titanium 5990 0.236
SUS 5970 0.240
Epoxy Resin 2540 0.100
Ice 3988 0.222
Plexiglass 2692 0.106
Grey Cast 4600 0.180
Porcelain 5842 0.230
Glass (Quartz) 5570 0.220
Polystyrene 2337 0.092
PVC 2388 0.094
Quartz Glass 5639 0.222
Rubber, Vulcanized 2311 0.091
Teflon 1422 0.058
Water 1473 0.058
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Preparing the Measurement Surface

1. Clean any dust, dirt or rust off the object, and remove any coating
such as paint.

2. Smooth the surface of the object by grinding or polishing it. You can
also use a coupling gel with a high viscosity.

Important Note: In any ultrasonic measurement scenario, the shape and

roughness of the desired test material are of great importance. Rough,

uneven surfaces will prevent the ultrasonic sensor from seating properly

against the surface, thus limiting the penetration of ultrasound through the

material, resulting in unstable and therefore, unreliable measurements.

Taking Thickness Measurements

1. Set the sound velocity on the meter (see Adjusting the Sound
Velocity for details).

2. Apply coupling gel on the material, place the sensor firmly against
the desired measurement area.

Note: For most applications a single droplet of coupling gel is sufficient.
3. Verify that the coupling Indicator "dlla" appears on the LCD display.
4. Read the measurement on the LCD display.

5. When you remove the ultrasonic sensor the value will stay on the
LCD and the coupling indicator "«lla" will disappear.

6. Press the |gg| button to save the measurement if applicable.

7. If the coupling indicator "slla" does not appear on the display,
or the measured values appear to be erratic, verify that there is an
adequate amount of coupling gel in between the ultrasonic sensor
and the material under test. It is also important that the ultrasonic
sensor sits flat against the material.

Auto Power OFF

To preserve battery life, the meter is programmed to turn itself after
approximately 3 minutes of inactivity. To disable this option, please see
System Setup section for details.
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Sound Velocity Measurements of a Material with a
Known Thickness

The sound velocity of a material can be measured using a test piece with
a known thickness. Select a test piece with a minimum wall thickness of
20.0mm. Turn off the minimum capturing function (see System Setup
section for details) prior to taking measurement.

1. Measure the test piece with a caliper or micrometer to confirm
the thickness.

2. Apply coupling gel on the material, place the sensor firmly against
the desired measurement area.

Note: For most applications a single droplet of coupling gel is sufficient.

3. Remove the ultrasonic sensor from the measurement area and
adjust the measuring display until the actual thickness is met by
pressing the A and W buttons and press the m button to confirm
your selection.

4. The LCD will display the sound velocity.
5. Pressthe button to save the value if applicable.

Sound Velocity Calibration
1.  Start by performing a zero calibration to the ultrasonic sensor.

2. Measure the actual thickness of the test piece with a caliper
or micrometer.

3. Select a sound velocity from the pre-loaded list (choose any one).

4. Apply coupling gel on the material, place the sensor firmly against
the desired measurement area.

Note: For most applications a single droplet of coupling gel is sufficient.
5. The LCD will display a measurement reading of the test piece.
Note: The reading will be off as the sound velocity is not correct.

6. Remove the ultrasonic sensor from the test piece, go into the
velocity interface by pressing the m button and increasing the
current sound velocity a little at a time by pressing the A button.
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7.  Take another measurement of the test piece to verify if the thickness
reading is getting closer to the known thickness or not. If for some
reason it is now farther away than before, reduce the velocity a little
by pressing the W button. Check the thickness again to make sure
that you are getting closer. Continue adjusting the sound velocity until
the thickness reading is correct.

8.  Once you have reached the known thickness of the test piece, press
the [H] button to confirm your sound velocity setting. From this point,
the sound velocity is calibrated and you can now take measurements of
the same material with confidence.

Two Point Calibration

1. Select two standard samples of the same material to be measured,
among which one has a thickness equal to or slightly higher than the
tested piece, and the thickness of another test piece is slightly lower
than the tested piece.

2. Before carrying out 2-point calibration, turn off the "Minimum
Capture" function and erase the CAL data in the "Memory Manager".

3.  Set the 2-point calibration to ON in the "System Setup" menu.
4. Press twice on the x button to return to the main display.

5. Press the 4=l button at any time during measurement to enter the
2-Point CAL.

6. Measure the thinner standard test piece.

7. Remove the ultrasonic sensor from the test piece and use the A
and W buttons to adjust the measurement to standard value.

8. Press the 4=l button and the LCD will prompt to measure the
thicker piece.

9. Measure the thicker standard test piece.

10. Remove the ultrasonic sensor from the test piece and use the A
and W buttons to adjust the measurement to standard value.

11. Press the 4=l button when the two-point calibration is completed.

REED Instruments

1-877-849-2127 | info@reedinstruments.com | www.reedinstruments.com



Setting Alarm Thickness Limits
The R7900 will alarm when the measured value is beyond the pre-set
limits. When the measurement is lower than the low pre-set limit or higher
than the high pre-set limit, the alarm will sound. To enter the alarm setting,
follow steps 1 through 6 below.
1. Pressthe x button to highlight the "Alarm" setting on the LCD.
2.  Press the 4=l button to adjust the LOW limit.
3. Pressthe A and W buttons to adjust the user defined LOW
alarm value.
4. Press the 4=l button to save the LOW limit, and to set the HIGH limit.
5. Press the A and W buttons to adjust the user defined HIGH alarm
value, and press the <=l button to save the HIGH limit.
6. To exit the limit setting, press the 4\5\) button or by carrying out
a measurement.

Minimum Capture Measurements

When the ultrasonic sensor couples with the test piece it will display the
current measurement. When it is lifted away it will display the minimum
value of the measurement carried out while the MIN Indicator flashes for
several seconds. Measurements taken during the MIN indictor flashing
cycle will continue to be part of the minimum value capturing. If you carry
out measurements after the MIN Indicator stops flashing the minimum
value capturing will re-start. The MIN indicator will only display when the
minimum capture function is ON (see System Setup section for details).

Measurement Methods
There are three base measurement methods:

1. Single measurement method: This method involves measuring the
thickness at a single point. o0°

2. Double measurement method: This method
involves performing two thickness measurements /—\

near a single spot rotating the ultrasonic sensor
from 0 to 90° respectively, with respect to the split
face (see Figure A).Take the smaller of the two

indicated values as the thickness of the material. Figure A

continued...
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3.  Multi-point measurement: This method involves performing a
number of measurements within a circle having a maximum diameter
of about 1.18" (30mm) (see image below). Take the minimum
indicated value as the thickness of the material.

(D>

Menu Options

The menu function controls the settings and functions of the meter. To
enter the menu, press the 5( button to highlight the menu option on the
LCD and press the ==l button.

System Setup
1. While in the menu, highlight the "System Setup" option and press the
<=l button to enter this menu.

2. Pressthe A and W buttons to scroll through the "System Setup" menu.

3. When the required setting as shown below, is highlighted, press the
<=l button to select it and toggle between units.

Note: To set brightness, press <=l button to enter the setting, and use
the A and W buttons to adjust the brightness.

4.  Once completed, press the 4@ button to save and exit.

System Setup Menu Settings are as follows:

1. Measurement Units: Metric and Imperial

2. Receiving Gain: LOW (resolution of 0.1mm) and HIGH (resolution
of 0.01mm). LOW is mainly used for measuring coarse material with
high scatter and small sound absorption, such as cast aluminum,
cast copper, and other metallic parts.

3.  Minimum Capture Measurement: OFF and ON

4. 2-Point Calibration: OFF and ON

5.  Auto Down: Power-saving mode ON (default)
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6. Baud Rate: 1200, 2400, 4800, 9600
7. Set Brightness: UP to darken, DOWN to lighten

Memory Manager

1. While in the menu, highlight the "Memory Manager" option and press
the <==dl button to enter this menu.

2. Press the A and W buttons to scroll through the "Memory
Manager" menu.

3. Press the ==l button to select the required option as shown below:
e Erase File: Clears selected files
¢ Erase All Data: Clears all saved files
e Erase CAL data: Clears calibrating data

4.  Press the 4=l button again to confirm (YES) or "Menu" to escape.

System Reset

While in the menu, highlight the "About Software" option and press the
<=l button to enter this menu. Press the Aj} button to restore the meter to
its factory default settings for. Upon completion, the meter will shut down.
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Internal Memory Operation

The internal memory is divided into 5 files, F1 to F5. Each file can save up
to 100 measurement values.

Note: Before saving your data, be sure to set the file number first.

1. Press the 5( button to highlight the "Save File Name" on the LCD.
2. Press the 4=l button to scroll through the memory files, F1 to F5.

3. Pressthe 4335\) button to save and exit.

Reviewing Stored Data
1. Pressthe x button to highlight the "Save File Name" on the LCD.
2. Press the 4=l button to scroll through the memory files, F1 to F5.

3. Press the [H] button to select the appropriate file number and to view
the saved values.

4. Press the A and W buttons to scroll through the saved values.
5. If required, press the 4=l button to erase the current saved value.

Maintenance

Cleaning the Test Piece

After taking a measurement, clean the test pieces to prevent them from
rusting. If the pieces are not to be used for a long period of time, coat
them with oil to prevent rust.

Protecting the Ultrasonic Sensor

Be sure to clean the ultrasonic sensor and cable after each use. Grease, oil
and dust will cause the cable to dry out and shorten life expectancy. The
temperature of the surface being measured should not exceed 140°F (60°C).

Replacing the Ultrasonic Sensor

The degradation and wear of the probe's interlayer plate will influence
measurements. Replace the probe when the following occurs:

¢ If it always displays the same value when measuring different
thicknesses or;

¢ When a measurement displays no value.
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Battery Replacement
1. When the low battery symbol appears on the display, replace
the batteries.
2. Remove the battery cover on the back and insert two new AA batteries.

Note: If the unit will not be used for a long period of time, remove the
batteries to avoid battery leakage and corrosion of the battery contacts.

Applications
e Monitoring and verifying pipes and pressure vessels
¢ Industrial manufacturing

Accessories and Replacement Parts
e R7900-PROBE Replacement Probe

e R7950 Ultrasonic Couplant Gel

e R7950/5L Ultrasonic Couplant Gel, 5L

e R7950/12 Ultrasonic Couplant Gel, pack of 12

e R9060 5-Step Calibration Block

e CA-52A Soft Carrying Case

e R8888 Hard Carrying Case

Don't see your part listed here? For a complete list of all accessories and
replacement parts visit your product page on www.reedinstruments.com.
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Appendix

Measurements on Cylindrical Surfaces

When measuring cylindrical material, such as pipes or oil tubes, it is
important to properly adjust the angle between the ultrasonic sensor's
crosstalk interlayer plate and the axial line of the material being measured.
1. Couple the sensor with the material being measures.

2. Make the sensor's crosstalk interlayer plate perpendicular or parallel
to the axial line of the material under test.

3. Shake the sensor vertically along the axial line of the material under
test, the readouts displayed on screen will change regularly.

4.  Use the minimum readout.

The standard for selecting the angle between the sensor's crosstalk
interlayer plate and the axial line of the material under test depends on the
curvature of the material under test. For a pipe with a large diameter the
sensor's crosstalk interlayer plate should be perpendicular to the axial line of
the material under test. For a pipe with small diameter, the sensor's crosstalk
interlayer plate can be both parallel and perpendicular to the axial line of the
material under test, and take the minimum readout as the thickness.

Measuring Compound Profiles

When the material being measured has a compound profile (such as
a bend in a pipe), one can use the procedures to measure cylindrical
surfaces. The exception is that one should have two analyses and get
two results when the sensor's crosstalk interlayer plate is both parallel
and perpendicular to the axial line of the material under test. Take the
minimum readout as the material thickness.

Measuring an Un-Parallel Surface

To get a satisfactory ultrasonic response, the other surface of the
material under test must be parallel to or co-axial with the surface being
measured, otherwise it will cause a measuring error or even provide no
displayed reading.
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Influence of Material's Temperature

Both the thickness and transmitting speed of ultrasonic waves are
influenced by temperature. If there is a high requirement of measuring
accuracy, please use one of the comparison methods listed below:

1. Use a test piece of the same material being measured, under the
same temperature.

2. Obtain the temperature compensation coefficient.

3.  Use this coefficient to correct the actual measurement of the material
being tested.

Material with Large Attenuation

Material with porous and coarse particles (such as fibre) will cause a large
scatter and energy attenuation in the ultrasonic wave. This will cause
abnormal readings or provide no readings on the display (generally, the
abnormal readings are less than the actual thickness). These type of
materials cannot be measured by our ultrasonic thickness gauges.

Measuring Castings

Castings will cause large attenuations in sound energy due to coarse
crystal particles and a not-so-dense structure. The attenuation is due to
the material's scatter and absorption of sound energy. Coarse out-phase
structures and coarse crystal particles will cause abnormal reflection (i.e.
a grass-shaped or tree-shaped echo) resulting in errors in the readings.
When the crystal particle is coarse, the anisotropy in flexibility in metal's
crystallizing direction will be obvious. This results in difference in sound
velocities in different directions, with the maximum difference being up to
5.5%. The compactness in different positions of the workpiece is different,
which will also cause difference in sound velocity. All of these will produce
inaccuracies in the measurements.

While measuring castings pay attention to the following:

1. When measuring casting with an un-machined surface use engine
oil, consistent grease, or water glass as a coupling gel.

2. Calibrate the sound velocity for the material under test with a
standard test piece having the same material and measuring
direction as that of the material being measured.

3. If necessary, take a 2-point calibration.
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Preventing Errors

Reference Test Pieces

To maintain high accuracy when taking measurements of different
materials, it is important to use a standard test piece that resembles the
material and conditions being measured. The ideal reference test pieces
should be a group of test pieces with different thicknesses made of the
same materials that is going to be measured. The test pieces can provide
calibrating factors for the meter (such as the microstructure of the material,
heat-treating condition, direction of particles, surface roughness, etc.).

To meet the highest requirements of accuracy a set of reference test
pieces are critical.

Under most situations satisfactory measuring accuracies can be met

with only one reference test piece. This should be the same material and
similar thickness to the material under test. Take an even-surfaced object,
measure it by using a micrometer, then use it as a test piece.

For thin material, when its thickness is near to the low limit of the sensor's
measuring range, you can use a test piece to determine the accurate low
limit. Never measure a material with a thickness lower than the low limit.

When the material under test is thick, especially an alloy with complex
internal structure, select a test piece similar to the object from a group of
test pieces, giving you an idea of calibration.

For most casting and forging, their internal structures have some direction.
In different directions, the sound velocity will experience some change. To
solve this problem, the test piece should have an internal structure with
same direction as that of the material under test, and the transmitting
direction of sound wave in it should also be same as that of the material.

Under certain circumstances, referring to a material speed-of-sound
table can replace reference test pieces. The value in the speed-of-sound
table may have some difference from the actual measured values due to
difference in the material's physical and chemical characteristics. This is
usually used for measuring low-carbon steel, and can only be taken as a
rough measurement.
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Ultra-Thin Material

An error will occur when the thickness of a material under test is less

than the low limit of the ultrasonic sensor. When necessary, measure the
minimum limit thickness by comparing it with test pieces. When
measuring an ultra-thin material, sometimes errors called "double
refraction” may occur. This results in a displayed measuring reading that is
twice the actual thickness of the material under test. Another error result is
called "pulse envelop or cyclic leap". This results in the measured value
being larger than the actual thickness. To prevent these kinds of errors
repeat the measurement to confirm the results.

Rust, Corrosion, and Pits

Rust and pits on the surface of the object will cause irregular change in
the measured reading. In extreme situations it will even cause no readings
on the display. To avoid errors, orient the sensor's crosstalk interlayer
plate in different directions to take multiple measurements.

Error in Identifying Material

If you calibrate the meter with one material and then measure another
material, an error will occur. Be careful in selecting the correct sound velocity.

Degradation of Probe

The surface of the probe is allyl resin. Over time its roughness will increase
resulting in reduced sensitivity. If it is determined that this is the reason for
the errors, grind the surface with sandpaper or oilstone to make it smooth
again. If the readings are still not stable, the sensor must be replaced.

Overlapped Material and Compound Material

It is impossible to measure uncoupled overlapped material because

the ultrasonic wave can't pass through an uncoupled space. Since the
ultrasonic wave can't transmit in a compound material in even speed you
cannot use an ultrasonic thickness-gauge to measure overlapped material
and compound material.

Influence of Metal Surface Oxidation

Some metals can produce a dense oxidation layer on the surface, such
as aluminum. Even though the layer is in close contact with the substrate
and provides no obvious interface, the ultrasonic wave will have different
transmitting speeds in these two materials which will cause an error.

continued...
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In addition, different thicknesses in oxidation layers will cause different
errors. Make a reference piece from a batch of objects by measuring with
a micrometer or calliper, and using it to calibrate the instrument.

Abnormal Readout of Thickness

The operator should be able to identify an abnormal measuring reading.
Generally the rust, corrosion, pit, and internal defect of the material under
test will cause abnormal measuring readings.

Utilization and Selection of a Coupling Gel [R7950)

Coupling gel is used for transmitting high-frequency energy between the
ultrasonic gel and the material under test. If the type of gel or utilization is
wrong, or the utilization it will cause an error. For most applications a single
droplet of coupling gel coated evenly is sufficient. When measuring a smooth
surface use a gel with low viscosity (such as the coupling gel provided or
light engine oil). When measuring a coarse object surface, vertical surface or
top surface, use a gel with high viscosity (such as glycerin grease, consistent
grease, and lubricating grease, etc.).

Product Care

To keep your instrument in good working order we recommend the following:
e Store your product in a clean, dry place.

e Change the battery as needed.

e If your instrument isn't being used for a period of one month or longer
please remove the battery.

¢ Clean your product and accessories with biodegradable cleaner. Do not
spray the cleaner directly on the instrument. Use on external parts only.
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Product Warranty

REED Instruments guarantees this instrument to be free of defects in
material or workmanship for a period of one (1) year from date of shipment.
During the warranty period, REED Instruments will repair or replace, at no
charge, products or parts of a product that proves to be defective because
of improper material or workmanship, under normal use and maintenance.
REED Instruments total liability is limited to repair or replacement of the
product. REED Instruments shall not be liable for damages to goods,
property, or persons due to improper use or through attempts to utilize the
instrument under conditions which exceed the designed capabilities. In
order to begin the warranty service process, please contact us by phone at
1-877-849-2127 or by email at info@reedinstruments.com to discuss the
claim and determine the appropriate steps to process the warranty.

Product Disposal and Recycling

E Please follow local laws and regulations when disposing or recycling your

instrument. Your product contains electronic components and must be
disposed of separately from standard waste products.

Product Support

If you have any questions on your product, please contact your authorized
REED distributor or REED Instruments Customer Service by phone at
1-877-849-2127 or by email at info@reedinstruments.com.

Please visit www. REEDInstruments.com for the most

up-to-date manuals, datasheets, product guides and software.

Product specifications subject to change without notice.

All rights reserved. Any unauthorized copying or reproduction of
this manual is strictly prohibited without prior written permission
from REED Instruments.
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APPENDIX G

Main Filter Plant: Pressure Filter Tank
Thickness Test Results



Main Filter Plant
Pressure Tank
North Side, East End

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10
R11
R12
R13

A

B C D E F

G

H



Main Filter Plant
Pressure Tank
North Side, East End

R1

R2

R3

R4

R5

R6

R7



Main Filter Plant
Pressure Tank
North Side, East End

R6

R7

R8

R9

R10

R11
R12
R13



Main Filter Plant
Pressure Tank
North Side, East End

'R12

R13



Main Filter Plant - Pressure Filter Tank

MNorth Side East End

A

R1 0.456 0.438 0.133 0.102
R2 0.132 0.157 0.150 0.197 0.228
R3 0.090 0.463 0.135 0.148 0.096 0.099
R4 0.210 0.449 0.154 0.382 0.386

R5 0.141 0.150 0.199 0.431 0.092 0.211 0.138
RE 0.150 0.185 0.197 0.200 0.449

R7 0.166 0.1458 0.180 0.414 0.119

R& 0.449 0.124 0.433 0.391 0.391 0.431

R9 0.443 0.443 0.411 0.157 0.215 0.407

R10 0.423 0.121 0.437 0.078 0.121 0.085

R11 0.209 0.402 0.248 0.135 0.139

R12 0.174 0.174 0.456

R13 0.520 0.450 0.171




Main Filter Plant
Pressure Tank
North Side, Center

R1

R2
R3
R4



Main Filter Plant
Pressure Tank
North Side, Center

A B
R1
R2
R3 R1
R2
R3

R4 R4



Main Filter Plant - Pressure Filter Tank

Morth Side Center

A D
Rl 0.165 0.157 0.113 0.175 0.167 0.141
R2 0.444 0.257 0.239 0.174 0.207
R3 0.153 0.148 0.144
R4 0.157 0.127 0.146 0.132 0.169




Main Filter Plant
Pressure Tank
North Side, West End

R1

R2

R3

R4

R5
R6



Main Filter Plant
Pressure Tank
North Side, West End

A B
R1 R1
R2
R3
R2
R4
R5

R4



Main Filter Plant
Pressure Tank
North Side, West End

R3

R4

R5

R6



Main Filter Plant - Pressure Filter Tank

MNorth Side, West End

A B D
Rl 0.379 0.423 0.081 0.087 0.082
R2 0.447 0.441
R3 0.113 0.133 0.423 0.420 0.243
R4 0.1387 0.138 0.454 0.456 0.491
RS 0.215 0.203 0.182 0.130
RE 0.150 0.147 0.213 0.472 0.473




Main Filter Plant
Pressure Tank
West Side

R1

R1

R1



Main Filter Plant - Pressure Filter Tank

West Side

A

R1

0.168

0.124

0.126

0.23

0.132




APPENDIX H

Booster Pump Station: Piping
Thickness Test Results



Booster Station Booster Station

Pressing Piping Pressing Piping
Vertical Pipe 1 Horizontal Pipe 1
A B C
R1
R2
R3
R4
R5
R6
R7
R8
A B
R1
R2
R4 R1
A
R2
R1
R3, B C
R4
RS
R5
R2
R7

R8



Booster S5tation

Pressure Piping - Vertical Pipe 1

A B C
R1 0.651
R2 0.643
R3 0.608
R4 0.623
R3 0.623
Rb 0.593 0.471 0.572
R7 0.334
R3 0.523 0.587
Booster Station
Pressure Piping - Horizontal Pipe 1

A B
R1 0.248
R2 0.209 0.137




Booster Station
Pressing Piping
Vertical Pipe 2

Booster Station
Pressure Piping -
Vertical Pipe 2
A

R1 0.502
R2 0.322
R3 0.515
R4 0.526
R3 0.535

R1

R2

R3

R4

R5

R1

R2

R3

R4

R5



Booster Station
Suction Piping

12 Pipe
A BCDEF G H
R1
R1
A B C D G

Booster Station

Suction Pipe - 12 Pipe

A B C
R1 0.572 0.084 0.608 0.081 0.085 0.077 0.543 0.520




Booster Station
Suction Piping
Middle Large Header Pipe

R1

R2

R3

R4



Booster Station
Suction Piping
Middle Large Header Pipe

R1

R2

R3

R4

B
Booster Station
Suction Pipe - Middle Large
Header Pipe
A
Rl 0.387 0.270
R2 0.386 0.391
R3 0.361
R4 0.115




Booster Station
Suction Piping
North Large Header Pipe

o
ABCDEFG

R1
R1 R2
R2
A B C

R1

R2



Booster Station
Suction Pipe - North Large Header Pipe

A

B

C

Rl

0.382

0.388

0.385

0.211

0.379

0.221

R2

0.385

0.336

0.406

0.382

0.391




Booster Station
Suction Piping
South Large Header Pipe

Booster Station
Suction Pipe -

South Large Header

A

R1 0.394
R2 0.165
R3 0.394
R4 0.279

R1

R2

R3

R4

R1

R2

R3

R4



APPENDIXJ

Well 8 Filter Plant: Pressure Filter Tank
Thickness Test Results



Well 8
Pressure Tank

North End
A B CD
R1
B C D
R1
Well 8
Morth End
A
R1 0.587 0.584 0.582 0.582




Well 8
Pressure Tank
West Side, South End

R1

R2

R1

R2

B



Well 8

West Side, South End

A

B

Rl

0.e47

0.647

0.851

R2

0.644

0.651

0.652




Well 8
Pressure Tank
West Side, North End

D
A B C
R1
R2

Well 8
West Side, North End

A B C D E
R1 0.647 0.644 0.644 0.647 0.644
R2 0.646 0.641 0.648 0.641 0.638




Well 8
Pressure Tank
West Side, North End

R1

R1

R2

R2



APPENDIX K

Well 9 Filter Plant: Pressure Filter Tank
Thickness Test Results



Well 9
Pressure Tank
East Tank, East Side, South End

A BCD
R1

R2

R1

R2



Well 9

East Tank, East Side, South End

A

B

Rl

0.51%

0.446

0.356

0.426

R2

0.482

0.465

0.451

0.451




Well 9
Pressure Tank
East Tank, South End

ABC
R1
A
R1
Well 9
East Tank, South End
iy B C
R1 0.509 0.532 0.536




Well 9
Pressure Tank

East Tank, West Side, Middle

R1

ABC
R1

Well 9

East Tank, West Side, Middle

A

B

Rl

0.464

0.469

0.431




Well 9
Pressure Tank
West Tank, East Side, Middle

ABC DE
R1
R2

R3

R1

R2

R3



Well 9

West Tank, East Side, Middle

A

B

Rl

0.537

0.517

0.517

0.523

0.514

R2

0.390

0.3238

0.523

0.308

0.228

R3

0.510

0.484

0.467




Well 9
Pressure Tank
West Tank, South End

R1
R2

R1

R2

A BCD



Well 9

West Tank, South End

A

B

R1

0.613

0.541

0.547

R2

0.364

0.272

0.254

0.310




Well 9
Pressure Tank
West Tank, West Side, North End

R1

R2

R3
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Well 9
Pressure Tank
West Tank, West Side, North End

A B

R1

R2

R3
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Well 9

West Tank, South End

A B
R1 0.267 0.407 0.229 0.285 0.437
R2 0.217 0.254 0.5217 0.511 0.302
R3 0.354 0.419 0.370 0.414 0.381
R4 0.436 0.511 0.514 0.511 0.502
RS 0.431 0.415 0.453 0.526
Ro 0.479 0.420 0.523 0.491
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2017 - 2022 Water Demand Breakdown

2022 2021 2020 2019 2018 2017

No. of Metered Water | % of Total No. of Metered Water | % of Total No. of Metered Water | % of Total No. of Metered Water | % of Total No. of Metered Water | % of Total No. of Metered Water | % of Total
Customer Classification Customers Use (gal) Flow Customers Use (gal) Flow Customers Use (gal) Flow Customers Use (gal) Flow Customers Use (gal) Flow Customers Use (gal) Flow
Residential 6,354 235,529,000 67% 6,263 235,008,000 67% 6,167 243,177,000 69% 6,083 224,918,000 66% 6,015 227,084,000 65% 5,983 220,464,000 67%
Commercial 408 48,301,000 14% 397 46,457,000 13% 397 43,227,000 12% 398 51,086,000 15% 397 50,533,000 15% 396 46,678,000 14%
Industrial 26 39,477,000 11% 20 39,363,000 11% 20 38,398,000 11% 20 33,654,000 10% 19 38,939,000 11% 19 30,771,000 9%
Public 33 10,095,000 3% 32 10,301,000 3% 32 10,155,000 3% 32 11,546,000 3% 32 11,791,000 3% 31 12,259,000 1%
Multifamily Residential 133 18,202,000 5% 132 18,256,000 5% 132 18,660,000 5% 132 18,753,000 6% 132 19,419,000 6% 132 17,682,000 5%
Total 6,954 351,604,000 6,844 349,385,000 6,748 353,617,000 6,665 339,957,000 6,595 347,766,000 6,561 327,854,000
Total Gallons Pumped into Dist. System 473,362,000 422,636,000 409,484,000 416,569,000 432,995,000 432,714,000
Average Day Demand 1,300,445 1,161,088 1,121,874 1,144,420 1,189,547 1,188,775
Total Water Loss 23% 10% 6% 9% 10% 12%
Maximum Day Demand 2,213,000 1,922,000 1,827,000 2,192,000 2,030,000 2,288,000
Day of Max Demand 5/24/2022 8/17/2021 4/22/2020 1/17/2017 6/15/2018 6/27/2017
Reason for Max Day Water main break Hydrant flushing Hydrant flushing Water main break Hydrant flushing Hydrant flushing
Max Day Ratio 1.70 1.66 1.63 1.92 1.71 1.92
Population 17,372 17,170 17,088 16,274 16,219 16,080
Average Person per Household 2.73 2.74 2.77 2.68 2.70 2.69
Residential gpcd 37.2 37.6 39.0 38.0 38.5 37.7
Total gpcd 55.60 55.90 56.70 57.39 58.91 56.01
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PSC Numerical Project Justification Equations
Equation 1: Maximum Day Demand

SC=[FWC = 18 hr/24 hr] — MD
Equation 2: Average Day Demand

SC=[FWC * 12 hr/24 hr] — AD

Equation 3: Fire Flow Demand and Maximum Day Demand

R+ MD

SC=FWC+ 350 24 * 60

Equation 4: Maximum Hour Demand

ES R+ MH=*60

SC=FWC+60 0

Firm Well Capacity (FWC)

*Firm well capacity is the total well capacity of the wells in the system, with the largest well out of
service.

Well 4 = 555 gpm
Well 5 =315 gpm
Well 10 = 580 gpm
Well 8 = 475 gpm
Well 9 = 1,300 gpm
FWC = Total capacity - Well 9 = 1,925 gpm

Additional calculations were performed with different well capacities. Some scenarios were evaluated
with Well 9 also running to show how the system performs in a better-case scenario than FWC. Although
this does not provide the most conservative calculation, it was performed to show Kaukauna how their
system can perform when all the wells are operational.

Customer Demand
Current Average Day Demand (AD)
2022 PSC WEGS report total gallons of water of 473,362,000 gallons.
This also assumes as 12-hour pumping day.
473,362,000 gal/ year + 365 days =+ 12 pumping hours/day =+ 60 min/hr = 1,801 gpm
Current Maximum Day Demand (MD)
Using average maximum day from PSC WEGS reports 2017-2022 and an 18-hour pumping day.
2,078,667 gal ~ 24 +~ 18 = 1,925 gpm



Current Maximum Hour Demand (MH)

1,925 gpm x 2 = 2,028 gpm

20-Year Projections

Vear Total Water AV;::faen?jay Maximum Day
Demand (gal) Demand (gal)
(gal)
2000 464,305,000 1,272,068 2,252,000
2001 484,189,000 1,326,545 1,961,000
2002 501,160,000 1,373,041 2,011,000
2003 536,283,000 1,469,268 2,204,000
2004 512,887,000 1,405,170 3,026,000
2005 534,648,000 1,464,789 2,336,000
2006 516,376,000 1,414,729 2,495,000
2007 510,719,000 1,399,230 2,261,000
2008 506,623,000 1,388,008 2,556,000
2009 471,048,000 1,290,542 2,135,000
2010 430,703,000 1,180,008 2,308,000
2011 444,951,000 1,219,044 2,022,000
2012 457,694,000 1,253,956 1,862,000
2013 444,685,000 1,218,315 1,929,000
2014 469,407,000 1,286,047 1,911,000
2015 435,258,500 1,192,489 2,057,000
2016 432,127,000 1,183,910 2,064,000
2017 432,714,000 1,185,518 2,288,000
2018 432,995,000 1,186,288 2,030,000
2019 416,569,000 1,141,285 2,192,000
2020 409,484,000 1,121,874 1,827,000
2021 422,636,000 1,157,907 1,922,000
2022 473,362,000 1,296,882 2,213,000
2025 480,497,991 1,316,433 2,316,922
2030 492,631,168 1,349,674 2,375,427
2035 505,070,722 1,383,755 2,435,410
2040 517,824,391 1,418,697 2,496,907
2043 525,630,658 1,440,084 2,534,548

Projections were determined assuming a 0.5% annual growth rate, starting from the total water demand
from 2022. This was decided on as the growth rate following discussions with Kaukauna Utilities.

Future max day determined by multiplying average day by 2.53. This ratio of MD:AD demand is the
average of MD:AD demand from the PSC WEGS reports from 2017-2022.



Future Average Day (AD)

1,440,084 gal +~ 12 ing 20US 60 min
,440, gal =+ 12 pumping day + o

=2,000 gpm

Future Maximum Day (MD)
2,534,548 gal + 24 +~ 18 = 2,347 gpm
Future Maximum Hour (MH)
2,347 gpmx 2 = 4,928 gpm

Additional demand scenarios were also considered. In the report, an RO treatment system is being
considered for all wells. This would involve a waste stream of approximately 17% of total water pumped.
Therefore, calculations for the RO scenario include an additional 1.17% demand in the system.

Calculations were also performed for maximum day demand assuming a 24-hour pumping day instead
of 18-hour pumping day. This would be a realistic short-term solution to meet maximum day demand
with Well 9 down.

Fire Demand
Using I1SO Fire Demands for schools.
Maximum fire flow = 3,500 gpm (F)
Maximum fire flow duration = 3 hr (T)
Maximum fire flow volume = 630,000 gal
Storage
Current Water Storage (ES)
Assuming 10% of the water tower capacity must be set aside for operational needs.
1M gal x 0.90 = 900,000 gal

Note: following discussions with the sanitary district, it was determined to use a reserve (R) of O for a
more conservative estimate of demand needs.



Equation Results

Scenario Equation 1 - Equation 2 - Equation 3 - Fire Equation 4 -
Max Day Average Day Flow on Max Day Max Hour

Current 0 124 1,500 12,883
Future - FWC (422) (75) 1,078 11,997
Future - With Well 9 878 1,225

Current Demand + RO (327) (182) 1,173 1,318
Future - FWC + RO (821) (415) 679 1,085
Future - with Well 9, RO 479 885 1,979 2,385

Current Demand + RO treatment, assuming a 24-hour pumping day for maximum day demand

236 gpm spare capacity

Future Demand + RO treatment, assuming a 24-hour pumping day for maximum day demand

-134 gpm spare capacity
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3/6/2023 RESULTS - RAW WATER

KAUKAUNA UTILITIES Project Number: 23003991
777 ISLAND STREET Report Date: 3/6/2023
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 14351
# Samples: 5
Sample Number: 53008864
Sample ID: RAW WATER WELL #4
Sample Date: 2/22/2023
Date Received: 2/22/2023
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER
TEMPERATURE 53.2 F EPA170.1 2/22/2023
GENERAL ANALYSIS
ALKALINITY, TOTAL AS CACO3 185 mg/| 20 67 SM2320B 2/24/2023
CHLORIDE 9.3 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
CONDUCTIVITY-LAB 1360 umho/cm 0.1 0.1 EPA120.1 2/24/2023
FLUORIDE 1.7 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
HARDNESS AS CACO3 754 mg/| 0.28 0.93 1 EPA200.7 3/1/2023
M-ALKALINITY 185 mg/! 20 67 SM2320B 2/24/2023
P-ALKALINITY <20 mg/| 20 67 SM2320B 2/24/2023
pH-LAB 7.2 S.U. SM4500HB 2/22/2023
SILICA, DISSOLVED 6.6 mg/| 0.95 3.2 5 SM4500Si02C 3/1/2023
SULFATE 583 mg/| 18 60 35 EPA300.0 2/28/2023
SUSPENDED SOLIDS <2.0 mg/| 2.0 2.0 SM2540D 2/23/2023
TOTAL DIS. SOLIDS 1088 mg/| 20 20 SM2540C 2/24/2023
TURBIDITY-LAB 8.3 NTU 0.10 0.10 1 EPA180.1 2/24/2023
METALS
ALUMINUM, TOTAL <0.014 mg/! 0.014 0.047 1 EPA200.7 3/1/2023
BARIUM, TOTAL <0.0004 mg/| 0.0004 0.0013 1 EPA200.7 3/1/2023
BORON 0.123 mg/| 0.0035 0.012 1 EPA200.7 3/1/2023
CALCIUM, TOTAL 271 mg/! 0.08 0.27 1 EPA200.7 3/1/2023
IRON, TOTAL 0.61 mg/| 0.06 0.20 1 EPA200.7 3/1/2023
MAGNESIUM, TOTAL 19 mg/| 0.02 0.07 1 EPA200.7 3/1/2023
MANGANESE, TOTAL 0.021 mg/| 0.0007 0.0023 1 EPA200.7 3/2/2023
METALS DIGESTION DONE EPA200.2 2/28/2023
POTASSIUM, TOTAL 4.69 mg/| 0.15 0.50 1 EPA200.7 3/1/2023
SODIUM, TOTAL 13 mg/! 0.15 0.50 1 EPA200.7 3/1/2023
STRONTIUM, TOTAL 24 mg/| 2.0 6.67 10 EPA200.7 3/2/2023
NUTRIENTS
AMMONIA NITROGEN 0.12 mg/| 0.11 0.37 1 SM4500NH3G 2/27/2023
NITRATE NITROGEN <0.10 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
PHOSPHORUS, TOTAL <0.03 mg/| 0.03 0.10 1 EPA365.4 3/2/2023
ORGANICS
TOTAL ORGANIC CARBON 0.698 mg/! 0.284 0.946 1 SM5310C 2/24/2023 47,)

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert, Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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3/6/2023 RESULTS - RAW WATER

Sample Number: 53008865

Sample ID: RAW WATER WELL #5

Sample Date: 2/22/2023

Date Received: 2/22/2023
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

TEMPERATURE 52.1 C EPA170.1 2/22/2023
GENERAL ANALYSIS
ALKALINITY, TOTAL AS CACO3 180 mg/| 20 67 SM2320B 2/24/2023
CHLORIDE 13 mg/| 0.20 0.67 2 EPA300.0 2/28/2023
CONDUCTIVITY-LAB 1390 umho/cm 0.1 0.1 EPA120.1 2/24/2023
FLUORIDE 1.7 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
HARDNESS AS CACO3 778 mg/| 0.28 0.93 1 EPA200.7 3/1/2023
M-ALKALINITY 180 mg/| 20 67 SM2320B 2/24/2023
P-ALKALINITY <20 mg/| 20 67 SM2320B 2/24/2023
pH-LAB 7.2 S.U. SM4500HB 2/22/2023
SILICA, DISSOLVED 5.6 mg/| 0.95 3.2 5 SM4500Si02C 3/1/2023
SULFATE 607 mg/| 18 60 35 EPA300.0 2/28/2023
SUSPENDED SOLIDS <2.0 mg/| 2.0 2.0 SM2540D 2/23/2023
TOTAL DIS. SOLIDS 1173 mg/| 20 20 SM2540C 2/24/2023
TURBIDITY-LAB 11 NTU 0.10 0.10 1 EPA180.1 2/24/2023
METALS
ALUMINUM, TOTAL <0.014 mg/! 0.014 0.047 1 EPA200.7 3/1/2023
BARIUM, TOTAL <0.0004 mg/| 0.0004 0.0013 1 EPA200.7 3/1/2023
BORON 0.128 mg/| 0.0035 0.012 1 EPA200.7 3/1/2023
CALCIUM, TOTAL 279 mg/! 0.08 0.27 1 EPA200.7 3/1/2023
IRON, TOTAL 0.81 mg/| 0.06 0.20 1 EPA200.7 3/1/2023
MAGNESIUM, TOTAL 20 mg/| 0.02 0.07 1 EPA200.7 3/1/2023
MANGANESE, TOTAL 0.024 mg/| 0.0007 0.0023 1 EPA200.7 3/2/2023
METALS DIGESTION DONE EPA200.2 2/28/2023
POTASSIUM, TOTAL 4.86 mg/| 0.15 0.50 1 EPA200.7 3/1/2023
SODIUM, TOTAL 16 mg/! 0.15 0.50 1 EPA200.7 3/1/2023
STRONTIUM, TOTAL 21 mg/| 0.0002 0.0007 1 EPA200.7 3/1/2023
NUTRIENTS
AMMONIA NITROGEN <0.11 mg/| 0.11 0.37 1 SM4500NH3G 2/27/2023
NITRATE NITROGEN <0.10 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
PHOSPHORUS, TOTAL <0.03 mg/| 0.03 0.10 1 EPA365.4 3/2/2023
ORGANICS

TOTAL ORGANIC CARBON 0.656 mg/| 0.284 0.946 1 SM5310C 2/24/2023 47,)

Project #23003991 Page: 2
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3/6/2023 RESULTS - RAW WATER

Sample Number: 53008866

Sample ID: RAW WATER WELL #8

Sample Date: 2/22/2023

Date Received: 2/22/2023

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

TEMPERATURE 52.7 C EPA170.1 2/22/2023
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 175 mg/| 20 67 SM2320B 2/24/2023
CHLORIDE 7.5 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
CONDUCTIVITY-LAB 1090 umho/cm 0.1 0.1 EPA120.1 2/24/2023
FLUORIDE 1.8 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
HARDNESS AS CACO3 565 mg/| 0.28 0.93 1 EPA200.7 3/1/2023
M-ALKALINITY 175 mg/| 20 67 SM2320B 2/24/2023
P-ALKALINITY <20 mg/| 20 67 SM2320B 2/24/2023
pH-LAB 7.2 S.U. SM4500HB 2/22/2023
SILICA, DISSOLVED 6.6 mg/| 0.95 3.2 5 SM4500Si02C 3/1/2023
SULFATE 441 mg/| 13 43 25 EPA300.0 2/28/2023
SUSPENDED SOLIDS <2.0 mg/| 2.0 2.0 SM2540D 2/23/2023
TOTAL DIS. SOLIDS 862 mg/| 20 20 SM2540C 2/24/2023
TURBIDITY-LAB 8.8 NTU 0.10 0.10 1 EPA180.1 2/24/2023
METALS

ALUMINUM, TOTAL <0.014 mg/! 0.014 0.047 1 EPA200.7 3/1/2023
BARIUM, TOTAL 0.0023 mg/| 0.0004 0.0013 1 EPA200.7 3/1/2023
BORON 0.11 mg/| 0.0035 0.012 1 EPA200.7 3/1/2023
CALCIUM, TOTAL 195 mg/! 0.08 0.27 1 EPA200.7 3/1/2023
IRON, TOTAL 0.55 mg/| 0.06 0.20 1 EPA200.7 3/1/2023
MAGNESIUM, TOTAL 19 mg/| 0.02 0.07 1 EPA200.7 3/1/2023
MANGANESE, TOTAL 0.022 mg/| 0.0007 0.0023 1 EPA200.7 3/2/2023
METALS DIGESTION DONE EPA200.2 2/28/2023
POTASSIUM, TOTAL 4.20 mg/| 0.15 0.50 1 EPA200.7 3/1/2023
SODIUM, TOTAL 11 mg/! 0.15 0.50 1 EPA200.7 3/1/2023
STRONTIUM, TOTAL 20 mg/| 0.0002 0.0007 1 EPA200.7 3/1/2023
NUTRIENTS

AMMONIA NITROGEN 0.12 mg/| 0.11 0.37 1 SM4500NH3G 2/27/2023
NITRATE NITROGEN <0.10 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
PHOSPHORUS, TOTAL <0.03 mg/| 0.03 0.10 1 EPA365.4 3/2/2023
ORGANICS

TOTAL ORGANIC CARBON 0.871 mg/| 0.284 0.946 1 SM5310C 2/24/2023 47,)

Project #23003991 Page: 3
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3/6/2023 RESULTS - RAW WATER

Sample Number: 53008867

Sample ID: RAW WATER WELL #9

Sample Date: 2/22/2023

Date Received: 2/22/2023

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

TEMPERATURE 52.8 C EPA170.1 2/22/2023
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 205 mg/| 20 67 SM2320B 2/24/2023
CHLORIDE 5.8 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
CONDUCTIVITY-LAB 1170 umho/cm 0.1 0.1 EPA120.1 2/24/2023
FLUORIDE 1.6 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
HARDNESS AS CACO3 619 mg/| 0.28 0.93 1 EPA200.7 3/1/2023
M-ALKALINITY 205 mg/| 20 67 SM2320B 2/24/2023
P-ALKALINITY <20 mg/| 20 67 SM2320B 2/24/2023
pH-LAB 7.2 S.U. SM4500HB 2/22/2023
SILICA, DISSOLVED 8.7 mg/| 0.95 3.2 5 SM4500Si02C 3/1/2023
SULFATE 451 mg/| 13 43 25 EPA300.0 2/28/2023
SUSPENDED SOLIDS <2.0 mg/| 2.0 2.0 SM2540D 2/23/2023
TOTAL DIS. SOLIDS 918 mg/| 20 20 SM2540C 2/24/2023
TURBIDITY-LAB 7.6 NTU 0.10 0.10 1 EPA180.1 2/24/2023
METALS

ALUMINUM, TOTAL <0.014 mg/! 0.014 0.047 1 EPA200.7 3/1/2023
BARIUM, TOTAL <0.0004 mg/| 0.0004 0.0013 1 EPA200.7 3/1/2023
BORON 0.11 mg/| 0.0035 0.012 1 EPA200.7 3/1/2023
CALCIUM, TOTAL 210 mg/! 0.08 0.27 1 EPA200.7 3/1/2023
IRON, TOTAL 0.53 mg/| 0.06 0.20 1 EPA200.7 3/1/2023
MAGNESIUM, TOTAL 23 mg/| 0.02 0.07 1 EPA200.7 3/1/2023
MANGANESE, TOTAL 0.014 mg/| 0.0007 0.0023 1 EPA200.7 3/2/2023
METALS DIGESTION DONE EPA200.2 2/28/2023
POTASSIUM, TOTAL 4.38 mg/| 0.15 0.50 1 EPA200.7 3/1/2023
SODIUM, TOTAL 10 mg/! 0.15 0.50 1 EPA200.7 3/1/2023
STRONTIUM, TOTAL 26 mg/| 0.0002 0.0007 1 EPA200.7 3/1/2023
NUTRIENTS

AMMONIA NITROGEN 0.13 mg/| 0.11 0.37 1 SM4500NH3G 2/27/2023
NITRATE NITROGEN <0.10 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
PHOSPHORUS, TOTAL <0.03 mg/| 0.03 0.10 1 EPA365.4 3/2/2023
ORGANICS

TOTAL ORGANIC CARBON 0.876 mg/| 0.284 0.946 1 SM5310C 2/24/2023 47,)

Project #23003991 Page: 4
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3/6/2023 RESULTS - RAW WATER

Sample Number: 53008868

Sample ID: RAW WATER WELL #10

Sample Date: 2/22/2023

Date Received: 2/22/2023

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

TEMPERATURE 52.3 C EPA170.1 2/22/2023
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 198 mg/| 20 67 SM2320B 2/24/2023
CHLORIDE 10 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
CONDUCTIVITY-LAB 1050 umho/cm 0.1 0.1 EPA120.1 2/24/2023
FLUORIDE 1.6 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
HARDNESS AS CACO3 536 mg/| 0.28 0.93 1 EPA200.7 3/1/2023
M-ALKALINITY 198 mg/| 20 67 SM2320B 2/24/2023
P-ALKALINITY <20 mg/| 20 67 SM2320B 2/24/2023
pH-LAB 7.2 S.U. SM4500HB 2/22/2023
SILICA, DISSOLVED 8.5 mg/| 0.95 3.2 5 SM4500Si02C 3/1/2023
SULFATE 381 mg/| 13 43 25 EPA300.0 2/28/2023
SUSPENDED SOLIDS <2.0 mg/| 2.0 2.0 SM2540D 2/23/2023
TOTAL DIS. SOLIDS 802 mg/| 20 20 SM2540C 2/24/2023
TURBIDITY-LAB 9.0 NTU 0.10 0.10 1 EPA180.1 2/24/2023
METALS

ALUMINUM, TOTAL <0.014 mg/! 0.014 0.047 1 EPA200.7 3/1/2023
BARIUM, TOTAL <0.0004 mg/| 0.0004 0.0013 1 EPA200.7 3/1/2023
BORON 0.124 mg/| 0.0035 0.012 1 EPA200.7 3/1/2023
CALCIUM, TOTAL 178 mg/! 0.08 0.27 1 EPA200.7 3/1/2023
IRON, TOTAL 0.59 mg/| 0.06 0.20 1 EPA200.7 3/1/2023
MAGNESIUM, TOTAL 22 mg/| 0.02 0.07 1 EPA200.7 3/1/2023
MANGANESE, TOTAL 0.018 mg/| 0.0007 0.0023 1 EPA200.7 3/2/2023
METALS DIGESTION DONE EPA200.2 2/28/2023
POTASSIUM, TOTAL 4.68 mg/| 0.15 0.50 1 EPA200.7 3/1/2023
SODIUM, TOTAL 14 mg/! 0.15 0.50 1 EPA200.7 3/1/2023
STRONTIUM, TOTAL 27 mg/| 0.0002 0.0007 1 EPA200.7 3/1/2023
NUTRIENTS

AMMONIA NITROGEN 0.13 mg/| 0.11 0.37 1 SM4500NH3G 2/27/2023
NITRATE NITROGEN <0.10 mg/| 0.10 0.33 1 EPA300.0 2/22/2023
PHOSPHORUS, TOTAL <0.03 mg/| 0.03 0.10 1 EPA365.4 3/2/2023
ORGANICS

TOTAL ORGANIC CARBON 0.771 mg/| 0.284 0.946 1 SM5310C 2/24/2023 47,)

Quiality Assurance Code(s):
J. Analyte detected between the LOD and LOQ.
47.Analyzed by Badger Laboratories, Inc Certification #750110460

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

Project #23003991 Page: 5
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3/6/2023 RESULTS - RAW WATER
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489
# Samples: 7

Sample Number: 52036566
Sample ID: EP-8
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 1.37 mg/! 0.01 0.03 10/20/2022
TEMPERATURE 54 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.71 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 9.3 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1060 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 618 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.9 mg/| SM4500Si02C 10/20/2022
SULFATE 430 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 215 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 19 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.48 mg/| 0.01 0.03 10/20/2022
Sample Number: 52036567
Sample ID: EP-9
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 1.37 mg/! 0.01 0.03 10/20/2022
TEMPERATURE 54 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.80 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 7.2 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1140 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 670 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.3 S.U. SM4500HB 10/21/2022
SILICA 6.8 mg/| SM4500Si02C 10/20/2022
SULFATE 464 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.20 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 229 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 3.9 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.52 mg/| 0.01 0.03 10/20/2022

CERTIFICATIONSI
STEVENS POINT NEE GREEN BAY

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

WISCONSIN

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

GB-WDNR Cert. Lab #405222620

GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

Sample Number: 52036568
Sample ID: EP-400
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 1.45 mg/! 0.01 0.03 10/20/2022
TEMPERATURE 54 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.83 mg/! 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 12 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1240 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 727 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.3 mg/| SM4500Si02C 10/20/2022
SULFATE 528 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/I 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 256 mg/| 0.08 0.27 1 EPA200.7 11/7/2022 H1
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 21 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.53 mg/| 0.01 0.03 10/20/2022
Sample Number: 52036569
Sample ID: 777 ISLAND ST
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 0.96 mg/| 0.01 0.03 10/20/2022
TEMPERATURE 58 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.26 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 12 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1220 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 719 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 7.2 mg/| SM4500Si02C 10/20/2022
SULFATE 536 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 253 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL 0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 37 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.75 mg/| 0.01 0.03 10/20/2022
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11/10/2022 RESULTS - TREATED WATER

Sample Number: 52036570
Sample ID: 2700 NORTHRIDGE DR
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 0.98 mg/| 0.01 0.03 10/20/2022
TEMPERATURE 61 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.25 mg/! 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 9.1 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1100 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 638 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.6 mg/| SM4500Si02C 10/20/2022
SULFATE 440 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/I 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 221 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 6.8 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.75 mg/| 0.01 0.03 10/20/2022
Sample Number: 52036571
Sample ID: 406 W 10TH ST
Sample Date: 10/20/2022

Date Received: 10/21/2022

Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 0.98 mg/| 0.01 0.03 10/20/2022
TEMPERATURE 58 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.30 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 7.8 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1120 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 677 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.2 mg/| SM4500Si02C 10/20/2022
SULFATE 456 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 232 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 3.5 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.60 mg/| 0.01 0.03 10/20/2022
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11/10/2022 RESULTS - TREATED WATER

Sample Number: 52036572
Sample ID: 1701 CTY HWY CE
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ
FIELD PARAMETER

FREE CHLORINE 1.05 mg/| 0.01 0.03
TEMPERATURE 59 F

TOTAL CHLORINE 1.33 mg/|

GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/I 20 67
CHLORIDE 11 mg/| 0.20 0.67
CONDUCTIVITY-LAB 1000 umho/cm 0.1 0.1
HARDNESS AS CACO3 706 mg/I 0.28 0.93
pH-LAB 7.4 S.U.

SILICA 7.2 mg/!

SULFATE 485 mg/I 10 33
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10
METALS

ALUMINUM, TOTAL <14 ug/! 14 47
CALCIUM, TOTAL 247 mg/I 0.08 0.27
IRON, TOTAL <0.06 mg/| 0.06 0.20
MANGANESE, TOTAL 14 ug/| 0.7 2.3
NUTRIENTS

ORTHO PHOSPHORUS 2.75 mg/| 0.01 0.03

Quality Assurance Code(s):
H1. Spiked sample recovery outside the established quality control limits. Recovery was low.

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection

BL:gr

LOQ = Limit of Quantitation

Project #22016126

Dil.

20

s

Method

EPA170.1

SM23208
EPA300.0
EPA120.1
EPA200.7
SM4500HB
SM4500Si02C
EPA300.0
EPA180.1

EPA200.7
EPA200.7
EPA200.7
EPA200.7

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150

Approved By:

(bvards, Vodud

Page: 4

Analyzed

10/20/2022
10/20/2022
10/20/2022
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11/1/2022
10/25/2022

11/7/2022
11/7/2022
11/7/2022
11/7/2022

10/20/2022

Codes
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489
# Samples: 7

Sample Number: 52036566
Sample ID: EP-8
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 1.37 mg/! 0.01 0.03 10/20/2022
TEMPERATURE 54 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.71 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 9.3 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1060 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 618 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.9 mg/| SM4500Si02C 10/20/2022
SULFATE 430 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 215 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 19 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.48 mg/| 0.01 0.03 10/20/2022
Sample Number: 52036567
Sample ID: EP-9
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 1.37 mg/! 0.01 0.03 10/20/2022
TEMPERATURE 54 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.80 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 7.2 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1140 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 670 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.3 S.U. SM4500HB 10/21/2022
SILICA 6.8 mg/| SM4500Si02C 10/20/2022
SULFATE 464 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.20 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 229 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 3.9 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.52 mg/| 0.01 0.03 10/20/2022

CERTIFICATIONSI
STEVENS POINT NEE GREEN BAY

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

WISCONSIN

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

GB-WDNR Cert. Lab #405222620

GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

Sample Number: 52036568
Sample ID: EP-400
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 1.45 mg/! 0.01 0.03 10/20/2022
TEMPERATURE 54 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.83 mg/! 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 12 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1240 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 727 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.3 mg/| SM4500Si02C 10/20/2022
SULFATE 528 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/I 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 256 mg/| 0.08 0.27 1 EPA200.7 11/7/2022 H1
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 21 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.53 mg/| 0.01 0.03 10/20/2022
Sample Number: 52036569
Sample ID: 777 ISLAND ST
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
FIELD PARAMETER

FREE CHLORINE 0.96 mg/| 0.01 0.03 10/20/2022
TEMPERATURE 58 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.26 mg/| 10/20/2022
GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 12 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1220 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 719 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 7.2 mg/| SM4500Si02C 10/20/2022
SULFATE 536 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS

ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 253 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL 0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 37 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS

ORTHO PHOSPHORUS 2.75 mg/| 0.01 0.03 10/20/2022

Project #22016126 Page: 2


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

Sample Number:
Sample ID:

52036570

2700 NORTHRIDGE DR

Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
FIELD PARAMETER
FREE CHLORINE 0.98 mg/| 0.01 0.03 10/20/2022
TEMPERATURE 61 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.25 mg/! 10/20/2022
GENERAL ANALYSIS
ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 9.1 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1100 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 638 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.6 mg/| SM4500Si02C 10/20/2022
SULFATE 440 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS
ALUMINUM, TOTAL <14 ug/I 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 221 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 6.8 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS
ORTHO PHOSPHORUS 2.75 mg/| 0.01 0.03 10/20/2022
Sample Number: 52036571
Sample ID: 406 W 10TH ST
Sample Date: 10/20/2022
Date Received: 10/21/2022
Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
FIELD PARAMETER
FREE CHLORINE 0.98 mg/| 0.01 0.03 10/20/2022
TEMPERATURE 58 F EPA170.1 10/20/2022
TOTAL CHLORINE 1.30 mg/| 10/20/2022
GENERAL ANALYSIS
ALKALINITY, TOTAL AS CACO3 200 mg/| 20 67 SM2320B 10/28/2022
CHLORIDE 7.8 mg/| 0.20 0.67 2 EPA300.0 10/31/2022
CONDUCTIVITY-LAB 1120 umho/cm 0.1 0.1 EPA120.1 11/2/2022
HARDNESS AS CACO3 677 mg/| 0.28 0.93 1 EPA200.7 11/7/2022
pH-LAB 7.4 S.U. SM4500HB 10/21/2022
SILICA 6.2 mg/| SM4500Si02C 10/20/2022
SULFATE 456 mg/| 10 33 20 EPA300.0 11/1/2022
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/25/2022
METALS
ALUMINUM, TOTAL <14 ug/| 14 47 1 EPA200.7 11/7/2022
CALCIUM, TOTAL 232 mg/| 0.08 0.27 1 EPA200.7 11/7/2022
IRON, TOTAL <0.06 mg/| 0.06 0.20 1 EPA200.7 11/7/2022
MANGANESE, TOTAL 3.5 ug/| 0.7 23 1 EPA200.7 11/7/2022
NUTRIENTS
ORTHO PHOSPHORUS 2.60 mg/| 0.01 0.03 10/20/2022
Project #22016126 Page: 3
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11/10/2022 RESULTS - TREATED WATER

Sample Number: 52036572
Sample ID: 1701 CTY HWY CE
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ
FIELD PARAMETER

FREE CHLORINE 1.05 mg/| 0.01 0.03
TEMPERATURE 59 F

TOTAL CHLORINE 1.33 mg/|

GENERAL ANALYSIS

ALKALINITY, TOTAL AS CACO3 200 mg/I 20 67
CHLORIDE 11 mg/| 0.20 0.67
CONDUCTIVITY-LAB 1000 umho/cm 0.1 0.1
HARDNESS AS CACO3 706 mg/I 0.28 0.93
pH-LAB 7.4 S.U.

SILICA 7.2 mg/!

SULFATE 485 mg/I 10 33
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10
METALS

ALUMINUM, TOTAL <14 ug/! 14 47
CALCIUM, TOTAL 247 mg/I 0.08 0.27
IRON, TOTAL <0.06 mg/| 0.06 0.20
MANGANESE, TOTAL 14 ug/| 0.7 2.3
NUTRIENTS

ORTHO PHOSPHORUS 2.75 mg/| 0.01 0.03

Quality Assurance Code(s):
H1. Spiked sample recovery outside the established quality control limits. Recovery was low.

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection

BL:gr

LOQ = Limit of Quantitation

Project #22016126

Dil.

20

s

Method

EPA170.1

SM23208
EPA300.0
EPA120.1
EPA200.7
SM4500HB
SM4500Si02C
EPA300.0
EPA180.1

EPA200.7
EPA200.7
EPA200.7
EPA200.7

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150

Approved By:

(bvards, Vodud

Page: 4

Analyzed

10/20/2022
10/20/2022
10/20/2022

10/28/2022
10/31/2022
11/2/2022
11/7/2022
10/21/2022
10/20/2022
11/1/2022
10/25/2022

11/7/2022
11/7/2022
11/7/2022
11/7/2022

10/20/2022

Codes
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Text Box
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6775
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036775
Sample ID: 10F 2 125ML 224 BROTHERS 1ST DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.10 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6776
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036776
Sample ID: 10F 2 125ML 224 BROTHERS 2ND DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.32 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6777
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036777
Sample ID: 1 LITER 224 BROTHERS 3RD DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.15 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.31 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6778
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036778
Sample ID: 1 LITER 224 BROTHERS 4TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING <0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.18 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6779
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036779
Sample ID: 1 LITER 224 BROTHERS 5TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.16 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6780
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036780
Sample ID: 1 LITER 224 BROTHERS 6TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING <0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.16 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
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11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6781
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036781
Sample ID: 1 LITER 224 BROTHERS 7TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection

BL:gr

LOQ = Limit of Quantitation

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

(lvardn, Vot

STEVENS POINT

WISCONSIN

SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

CERTIFICATIONS I

NEENAH GREEN BAY
WISCONSIN WISCONSIN
HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6782
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036782
Sample ID: 1 LITER 224 BROTHERS 8TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection

BL:gr

LOQ = Limit of Quantitation

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

(lvardn, Vot

STEVENS POINT

WISCONSIN

SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

CERTIFICATIONS I

NEENAH GREEN BAY
WISCONSIN WISCONSIN
HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6783
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036783
Sample ID: 1 LITER 224 BROTHERS 9TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection

BL:gr

LOQ = Limit of Quantitation

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

(lvardn, Vot

STEVENS POINT

WISCONSIN

SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

CERTIFICATIONS I

NEENAH GREEN BAY
WISCONSIN WISCONSIN
HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6784
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036784
Sample ID: 1 LITER 224 BROTHERS 10TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.11 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6785
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036785
Sample ID: 1 LITER 224 BROTHERS 11TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.15 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.11 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6786
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036786
Sample ID: 1 LITER 224 BROTHERS 12TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.11 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6787
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036787
Sample ID: 1 LITER 224 BROTHERS 13TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.11 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6788
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036788
Sample ID: 1 LITER 224 BROTHERS 14TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.12 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6789
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036789
Sample ID: 1 0F2125ml 321 W 12TH ST 1ST DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.15 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.70 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036790

Sample ID: 1 0F2125ml 321 W 12TH ST 2ND DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU 0.10
METALS

LEAD, TOTAL 0.68 ug/| 0.02

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

LoQ

0.10

0.07

Project Number: 22016126 6790
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
Dil. Method Analyzed Codes
1 EPA180.1 10/26/2022
1 EPA200.8 10/28/2022

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150

Approved By:

(lvardn, Vot

] CERTIFICATIONS |

STEVENS POINT NEE
WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150
SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205

GREEN BAY

WISCONSIN
GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6791
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489
# Samples: 1

Sample Number: 52036791
Sample ID: 1 LITER 321 W 12TH ST 3RD DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS

LEAD, TOTAL 1.4 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6792
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036792
Sample ID: 1 LITER 321 W 12TH ST 4TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection

BL:gr

LOQ = Limit of Quantitation

BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

(lvardn, Vot

STEVENS POINT

WISCONSIN

SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

CERTIFICATIONS I

NEENAH GREEN BAY
WISCONSIN WISCONSIN
HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620
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Text Box
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6793
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036793
Sample ID: 1 LITER 321 W 12TH ST 5TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.8 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6794
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036794
Sample ID: 1 LITER 321 W 12TH ST 6TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.5 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6795
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036795
Sample ID: 1 LITER 321 W 12TH ST 7TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.4 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6796
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036796
Sample ID: 1 LITER 321 W 12TH ST 8TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.4 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6796
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036796
Sample ID: 1 LITER 321 W 12TH ST 8TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.4 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6797
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036797
Sample ID: 1 LITER 321 W 12TH ST 9TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.1 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6798
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036798
Sample ID: 1 LITER 321 W 12TH ST 10TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.15 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.1 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6799
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036799
Sample ID: 1 LITER 321 W 12TH ST 11TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.91 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6800
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036800
Sample ID: 1 LITER 321 W 12TH ST 12TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING <0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.67 ug/| 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6801
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036801
Sample ID: 1 LITER 321 W 12TH ST 13TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.58 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6802
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036802
Sample ID: 1 LITER 321 W 12TH ST 14TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.66 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6803
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036803
Sample ID: 1 OF 2 125 ml 224 DIEDRICHST 1ST DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.15 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.91 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6804
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036804
Sample ID: 1 OF 2 125 ml 224 DIEDRICHST 2ND DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.1 ug/I 0.02 0.07 1 EPA200.8 10/28/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6805
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036805
Sample ID: 1 LITER 224 DIEDRICHST 3RD DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.9 ug/| 0.02 0.07 1 EPA200.8 11/2/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6806
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036806
Sample ID: 1 LITER 224 DIEDRICHST 4TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.6 ug/| 0.02 0.07 1 EPA200.8 11/2/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6807
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036807
Sample ID: 1 LITER 224 DIEDRICHST 5TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.2 ug/I 0.02 0.07 1 EPA200.8 11/2/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6808
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036808
Sample ID: 1 LITER 224 DIEDRICHST 6TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.1 ug/| 0.02 0.07 1 EPA200.8 11/2/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6809
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036809
Sample ID: 1 LITER 224 DIEDRICHST 7TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.1 ug/| 0.02 0.07 1 EPA200.8 11/2/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6810
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036810
Sample ID: 1 LITER 224 DIEDRICHST 8TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 1.0 ug/I 0.02 0.07 1 EPA200.8 11/2/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6811
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036811
Sample ID: 1 LITER 224 DIEDRICHST 9TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.81 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6812
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036812
Sample ID: 1 LITER 224 DIEDRICHST 10TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.78 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6813
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036813
Sample ID: 1 LITER 224 DIEDRICHST 11TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.82 ug/I 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6814
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036814
Sample ID: 1 LITER 224 DIEDRICHST 12TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.81 ug/I 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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Text Box
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6815
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036815
Sample ID: 1 LITER 224 DIEDRICHST 13TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.20 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.82 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6816
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036816
Sample ID: 1 LITER 224 DIEDRICHST 14TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.82 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036817

Sample ID: 1 OF 2 125 ML 152 GARFIELD 1ST DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.20 NTU 0.10
METALS

LEAD, TOTAL 0.16 ug/| 0.02

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

] CERTIFICATIONS I

STEVENS POINT

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

WISCONSIN

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

Project Number: 22016126 6817
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOQ Dil. Method Analyzed Codes
0.10 1 EPA180.1 10/26/2022
0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
GREEN BAY

WISCONSIN
GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036818

Sample ID: 1 OF 2 125 ML 152 GARFIELD 2ND DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units LOD
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU 0.10
METALS

LEAD, TOTAL 0.15 ug/I 0.02

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

] CERTIFICATIONS I

STEVENS POINT

WISCONSIN

SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

NEENAH

WISCONSIN

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

Project Number: 22016126 6818
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOQ Dil. Method Analyzed Codes
0.10 1 EPA180.1 10/26/2022
0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
GREEN BAY

WISCONSIN
GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6819
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036819
Sample ID: 1 LITER 152 GARFIELD 3RD DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.15 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.38 ug/I 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036820

Sample ID: 1 LITER 152 GARFIELD 4TH DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU
METALS

LEAD, TOTAL 0.29 ug/|

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

STEVENS POINT

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

Project Number: 22016126 6820
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOD LOQ Dil. Method Analyzed Codes
0.10 0.10 1 EPA180.1 10/26/2022
0.02 0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
] CERTIFICATIONS I
NEE GREEN BAY

WISCONSIN

GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036821

Sample ID: 1 LITER 152 GARFIELD 5TH DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU
METALS

LEAD, TOTAL 0.24 ug/I

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

LOD

0.10

0.02

] CERTIFICATIONS I

STEVENS POINT

WISCONSIN

SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

NEENAH

WISCONSIN

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

Project Number: 22016126 6821
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOQ Dil. Method Analyzed
0.10 1 EPA180.1 10/26/2022
0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
GREEN BAY

WISCONSIN
GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450

Codes
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036822

Sample ID: 1 LITER 152 GARFIELD 6TH DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU
METALS

LEAD, TOTAL 0.22 ug/|

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

STEVENS POINT

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

Project Number: 22016126 6822
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOD LOQ Dil. Method Analyzed Codes
0.10 0.10 1 EPA180.1 10/26/2022
0.02 0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
] CERTIFICATIONS I
NEE GREEN BAY

WISCONSIN

GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450


cdevalk
Text Box
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036823

Sample ID: 1 LITER 152 GARFIELD 7TH DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU
METALS

LEAD, TOTAL 0.21 ug/|

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

STEVENS POINT

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

Project Number: 22016126 6823
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOD LOQ Dil. Method Analyzed Codes
0.10 0.10 1 EPA180.1 10/26/2022
0.02 0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
] CERTIFICATIONS I
NEE GREEN BAY

WISCONSIN

GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036824

Sample ID: 1 LITER 152 GARFIELD 8TH DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU
METALS

LEAD, TOTAL 0.21 ug/|

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

STEVENS POINT

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

Project Number: 22016126 6824
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOD LOQ Dil. Method Analyzed Codes
0.10 0.10 1 EPA180.1 10/26/2022
0.02 0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
] CERTIFICATIONS I
NEE GREEN BAY

WISCONSIN

GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES
777 ISLAND STREET
KAUKAUNA, WI 54130

Attn:  EUGENE KLISTER

Sample Number: 52036825

Sample ID: 1 LITER 152 GARFIELD 9TH DRAW
Sample Date: 10/20/2022

Date Received: 10/20/2022

Parameter Results Units
GENERAL ANALYSIS

TURBIDITY-LAB SCREENING 0.10 NTU
METALS

LEAD, TOTAL 0.20 ug/|

All LOD/LOQs adjusted for dilution and/or solids content.
LOD = Limit of Detection LOQ = Limit of Quantitation

BL:gr

STEVENS POINT

WISCONSIN
SP-WDNR Cert. Lab #750110460
SP-DATCP Cert. #105-525

HQ-WDNR Cert. Lab #445023150
HQ-DATCP Cert. #105-205

WISCONSIN

Project Number: 22016126 6825
Report Date: 11/10/2022
Sampled By: CLIENT
PO#: 13489
# Samples: 1
LOD LOQ Dil. Method Analyzed Codes
0.10 0.10 1 EPA180.1 10/26/2022
0.02 0.07 1 EPA200.8 11/8/2022
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:
] CERTIFICATIONS I
NEE GREEN BAY

WISCONSIN

GB-WDNR Cert. Lab #405222620
GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6826
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036826
Sample ID: 1 LITER 152 GARFIELD 10TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.20 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6827
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036827
Sample ID: 1 LITER 152 GARFIELD 11TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.20 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
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11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6828
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036828
Sample ID: 1 LITER 152 GARFIELD 12TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.19 ug/| 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450


cdevalk
Text Box
11/10/2022 RESULTS - TREATED WATER


11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6829
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036829
Sample ID: 1 LITER 152 GARFIELD 13TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LoQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.18 ug/I 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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11/10/2022 RESULTS - TREATED WATER

KAUKAUNA UTILITIES Project Number: 22016126 6830
777 ISLAND STREET Report Date: 11/10/2022
KAUKAUNA, W1 54130 Sampled By: CLIENT
Attn: EUGENE KLISTER PO#: 13489

# Samples: 1
Sample Number: 52036830
Sample ID: 1 LITER 152 GARFIELD 14TH DRAW
Sample Date: 10/20/2022
Date Received: 10/20/2022
Parameter Results Units LOD LOQ Dil. Method Analyzed Codes
GENERAL ANALYSIS
TURBIDITY-LAB SCREENING 0.10 NTU 0.10 0.10 1 EPA180.1 10/26/2022
METALS
LEAD, TOTAL 0.17 ug/I 0.02 0.07 1 EPA200.8 11/8/2022

All LOD/LOQs adjusted for dilution and/or solids content.

LOD = Limit of Detection LOQ = Limit of Quantitation
BADGER LABORATORIES, INC.
WDNR Certified Lab #445023150
Approved By:

BL:gr

{ CERTIFICATIONS |

STEVENS POINT NEENAH GREEN BAY
WISCONSIN WISCONSIN WISCONSIN
SP-WDNR Cert. Lab #750110460 HQ-WDNR Cert. Lab #445023150 GB-WDNR Cert. Lab #405222620

SP-DATCP Cert. #105-525 HQ-DATCP Cert. #105-205 GB-DATCP Cert. #105-450
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