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1 GENERAL INFORMATION
1.1 DESCRIPTION

Kaukauna Utilities serves the City of Kaukauna with drinking water. Kaukauna Utilities has an extensive
water system with over 100 miles of water main, two elevated storage tanks, three ground storage
reservoirs, and five wells utilizing three pressure filters for removal of iron, manganese, and radium.
Kaukauna Utilities provides service to approximately 7,000 customers. Residential customers account for
most of the water demand. A map of the existing water system facilities is shown in Figure 2 in Appendix
A.

The purpose of this report is to meet Wisconsin Administrative Code NR854 which requires communities
serving a population of more than 10,000 people to analyze their water supply system to ensure that the
water supply system can provide adequate supply of water to their customers.

1.2 LOCATION

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 in Appendix A.

2 WATER SUPPLY

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 and continuously for 24 hours. The well capacity is shown in

Table 1.
Table 1: Well Information
Current DNR Maximum DNR-
Well Approved Well Allowed Pumping Cu‘rrent Well Propo.sed Well
Capacity (GPD) Rate (gpm)* Pumping Rate (gpm) Capacity (gpm)
Well 4 864,000 600 555 600
Well 5 360,000 250 315 500
Well 8 756,000 525 475 525
Well 9 1,872,000 1,300 1,300 1,300
Well 10 756,000 525 580 580
Total Well Capacity 4,608,000 3,225 3,505

*Calculated assuming a 24-hour pumping day.

Kaukauna Utilities currently treats raw water at three water treatment plants. The water treatment plants
currently utilize filtration for iron, manganese, and radium removal. The radium removal process requires
the addition of potassium permanganate and manganese sulfate. Kaukauna Utilities is currently designing
a Water System Improvements project that includes upgrading the water treatment process. The new
treatment process includes filtration for iron removal, addition of potassium permanganate and
manganese sulfate for radium removal, and reverse osmosis for total dissolved solids reduction. A
schematic of the new treatment system is shown in Figure 3 in Appendix A.
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The raw water quality data for the wells are shown in

Table 2.
Table 2: Raw Water Quality Data
Well Iron Strontium Sulfate  Hardness as

No. (mg/L) (mg/L) (mg/L) CaCo3
(mg/L)

0.61 24 583 754

5 0.81 21 607 778

10 0.59 27 381 536

8 0.55 20 441 565

9 0.53 26 451 619

Total
Dissolved
Solids

(mg/L)
1,088

1,173
802
862
918

Sample
Date

2/22/2023
2/22/2023
2/22/2023
2/22/2023
2/22/2023

POPULATION AND WATER DEMAND PROJECTIONS

Past population census data and population projection estimates for the City of Kaukauna are shown in
Table 3. The past population census data are from the U.S. Census Bureau and they predict the City’s
population will increase annually at a steady rate of 1.7%.

Table 3: 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

Kaukauna Utilities should also anticipate increased water demand over the next 20 years. This demand
includes residential development to the southeast and industrial development to the north. The water
demand 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 Graph 1.

Table 4: Water Demand Projections

Year Total Water Demand Average Day Maximum Day

(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
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2045

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
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
2023 457,152,000 1,252,471 1,905,000
2024 445,902,000 1,221,649 2,103,000
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
600,000,000
o %o ° ® ’
500,000,000 .® ° . . o °
_ ¢® ¢ eeee, , e
E’J 400,000,000 L
5
5 300,000,000
3
© 200,000,000
100,000,000
0
2000 2005 2010 2015 2020 2025 2030 2035 2040
Year
Graph 1: Annual Water Demand Projections
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4 WATER SUPPLY ANALYSIS & RECOMMENDATIONS
4.1 ANALYSIS

The Public Service Commission (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 B. A summary
of the water demand calculations, for both the current system and future demands for the year 2045 are
included in Table 5. 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.

Table 5: Water Demand Calculations Summary

Equation1-  Equation 2 — Equation 3 - Fire Equation 4 -
Scenario Maximum Day Average Day Flow on Maximum Maximum
(8pm) (gpm) Day (gpm) Hour (gpm)
Current 2025 - FWC 131 449 5,456 24,276
Future 2045 - FWC -120 230 5,205 23,747
Future — With Well 9 1,230 1,580

4.2 WATER CAPACITY RECOMMENDATIONS

The PSC 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 2045. It is projected that the existing system will not be able to
provide maximum day demand in the year 2045 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 -
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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.

FUTURE WATER SERVICE AREA

Kaukauna Utilities completed a full system water study which included investigation into a southeast
expansion of the water system. The water main expansion extends east to Outagamie Road, south to
County Highway KK, and north to County Highway ZZ. A map of the future service area is included in Figure
4 in Appendix A. A water model was developed to study how the system can expand before an additional
pressure zone is needed.

The existing water system 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.

The Water Supply Area Plan aligns with the City of Kaukauna’s 2013 Comprehensive Plan. This plan is
included in Appendix C. The Comprehensive Plan includes discussion of the water system. The report
notes that there is high water hardness in the City and residents invest heavily in private water softeners to
remove calcium and magnesium. Kaukauna Utilities plans to address this issue with the Water Treatment
System Improvements Project, by adding reverse osmosis treatment to reduce the total dissolved solids in
the water which includes calcium and magnesium. This plan will allow customers to spend less on
individual water softening.

The Comprehensive Plan also notes that the City is growing in both population and industry. Part of the
Comprehensive Plan includes goals and strategies to promote residential, commercial, and industrial
growth. Population and industrial growth would result in increased water demand for the Utility. The
Water Supply Area Plan recommendation to add another well to the system aligns with the
Comprehensive Plan’s goal to promote growth in the City.

The most applicable wastewater facility plan is the Fox Cities 2040 Sewer Service Area Plan (SSAP),
developed by the East Central Wisconsin Regional Planning Commission. This plan is included in Appendix
D. The SSAP aligns with the Water Supply Service Area Plan. The SSAP has a goal for encouraging
community growth and development, similar to the City’s comprehensive plan. The Water Supply Service
Area Plan also includes plans that would support increased water demand.

Another goal of the SSAP is to protect all surface water, especially impaired water ways. One way to
achieve this goal is to reduce chlorides sent to the Wastewater Treatment Plant. Because of the high water
hardness in Kaukauna, most customers soften water using salt at their homes or businesses. This process
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sends chlorides to the Wastewater Treatment Plant. The Utility’s Water Treatment System Improvements
Plan adds reverse osmosis to the drinking water treatment process to reduce the total dissolved solids
which includes reducing calcium and magnesium. This process does not send chlorides to the Wastewater
Treatment Plant and will result in a reduction in the total amount of chlorides sent to the Wastewater
Treatment Plant.

ENVIRONMENTAL IMPACTS

The expansion of the water distribution system mostly follows existing roadways. Environmental impact
for water main under existing roadways is minimal and the sites would be restored to their previous
elevations following water main installation. A thorough environmental review will be done at the time of
any future projects.

PUBLIC COMMENT

The customers of Kaukauna Utilities will have the opportunity to comment on the water supply service
area plan. The plan will be posted on the Water Department page of the Kaukauna Utilities website. The
report will also be added to an upcoming Commission Meeting agenda for public discussion.
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