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AGENDA
SHAKOPEE PUBLIC UTILITIES COMMISSION
REGULAR MEETING
August 5, 2024
at 5:00 PM

Call to Order at 5:00pm in the SPU Service Center, 255 Sarazin Street

la)

Roll Call

Communications

2a)

Customer Communications ref Backflow Testing & Penalties (GD)

Consent Agenda

3a)
3b)
30)
3d)
3e)
3f)

39)
3h)
3i)

3))

3K)

Approval of July 1, 2024 Minutes (GD)

Approval of August 5, 2024 Agenda (JK)

August 5, 2024 Warrant List (KW)

Monthly Water Dashboard for April 2024 (LS)

2024 Flushing Program Progress Map (LS)

MMPA June 2024 Meeting Update (GD)

MMPA July 2024 Meeting Update (GD)

Guidance for Commissioners on Direct Communication with Employees (GD)

June 2024 Financial Report (KW)

Res #2024-25 Resolution Setting the Amount of the Trunk Water Charge Approving of Its
Collection and Authorizing Water Service to Certain Property Described as: Highview Park
3" Addition (JA)

Res #2024-26 Resolution Approving All Matters Required for Completing Plat Filing and
Development of Property (JA)

** Motion to approve the Consent Agenda

Public Comment Period. Please step up to the table and state your name and address for the
record.

Reports: Water Items

5a)

5b)
5¢)
5d)

2024 Comprehensive Water Plan Update by SEH, Inc. (JA)

** Motion to accept the report and the recommendations contained within, request more
information or direct revisions to the report.

Water System Operations Report — Verbal (LS)
Combined Minnesota Department of Health/SPU PFAS Results (LS)
11" Ave Watermain Improvement Bid Award (RH)

** Motion to approve the Bid Award for the 11" Ave Watermain Improvements to Minger
Construction Co Inc, in the amount of $163,131.07, a 10% construction contingency budget
and authorize reimbursement to the City of Shakopee in the Amount of $68,010.01 for the
100-foot portion of the public water main constructed as part of the City park project

Liaison Report (JD)



10.

11.

Reports: Electric Iltems
7a) Electric System Operations Report — Verbal (BC)
7b) Xcel Energy Notice of Blue Lake Substation Upgrade (JA)

Reports: General

8a) Marketing/Key Accounts Report — Verbal (SW)

8b) General Manager Report — Verbal (GD)

8c) NES WTP Site Search Update: Shakopee Gravel/Hawkins potential site plans (GD) ***

*** A portion of this meeting may be closed under Minnesota Statutes, Section 13D.05,
subdivision 3(c) to review confidential or protected nonpublic appraisal data and to develop
or consider offers or counteroffers for the purchase of property at 1776 Mystic Lake Drive
S

Items for Future Agendas

Tentative Dates for Upcoming Meetings
- September 9, 2024
- September 23, 2024 Workshop
- October 7, 2024

Adjournment
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SHAKOPEE PUBLIC UTILITIES

MEMORANDUM
TO: Greg Drent, General Manager w
FROM: Joseph D. Adams, Planning & Engineering Director fr

SUBJECT: 2024 Comprehensive Water Plan Update

DATE: July 26, 2024

ISSUE

Attached is the final draft of the 2024 Comprehensive Water Plan Update for Commission
review.

BACKGROUND

The most recent Comprehensive Water Plan Update was the 2019 Supplement to the 2018
Comprehensive Water Plan by Short Elliot Hendrickson, Inc. (SEH). SEH continues to do long
range system planning for the water system and provided analysis of water treatment options
resulting in the current Hybrid Water Treatment Plan development and potential WTP site
evaluations.

After the Utilities Commission received the 2018 Comprehensive Water System Plan as
submitted by SEH the City of Shakopee’s 2040 Comprehensive Plan was revised from its draft
form (that the 2018 Comprehensive Water Plan was based upon), and an Alternative Urban Area
Review (AUAR) was ordered by the Met Council for the Jackson Township Annexation Area.

Staff has worked with the consultant to identify major water system improvements completed
since 2019, changes in development patterns, current zoning and projected land use designations
and updated population projections from the Met Council and the City of Shakopee. Some of the
more recent and notable development information considered included the redevelopment of the
area surrounding Canterbury Park, the City’s AUAR for the area south of Valley View Road and
east of CR 83, the AUAR for the Shakopee Gravel pit area proposed as the Eagle Crest PUD.
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DISCUSSION

The Commission’s planning consultant, SEH’s Chad Katzenberger, will present the report and be
available for questions.

The 2024 Comprehensive Water Plan will be used in a financial analysis of the Commission’s
Water Capacity (Connection) Fund and Trunk Water Fund and their associated fees, the Water
Capacity Charge (WCC) and the Trunk Water Charge (TWC), that are paid by new development
and when applicable by projects resulting in increased water usage.

Included in this report’s analysis is an update of the Aquifer Sustainability Study done by SEH in
2005.

REQUESTED ACTION

Staff requests the Commission either accept the report and the recommendations contained
within it, request more information or direct revisions to the report. Once the report is accepted
by the Commission, staff will utilize the information within as a guide when preparing the
Commission’s Capital Improvement Plans and Water System Operating Budgets going forward.
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August 1, 2024 RE: Comprehensive Water Plan
2024 Comprehensive Water Plan
Shakopee, Minnesota
SEH No. SHPUC 177653 4.00

Ryan Halverson, P.E.

SPU

255 Sarazin Street, PO Box 470

Shakopee, MN 55379

Dear Mr. Halverson:

We are pleased to present to you the comprehensive water plan report, an updated and thorough
evaluation of our water system’s current status and future needs. This report addresses critical areas,
such as well replacement, water quality issues, development potential, and the planning of new water
treatment plants. Highlights from the report include:

¢ Identification of Future Well Sites: Essential for accommodating growth and replacing aging
wells.

e System Updates: Incorporating newly constructed facilities, including Well 23 and Tanks 8 & 9.

e Well Analysis: Comparing unconfined versus confined wells, with recommendations for the Jordan
Wells in alignment with DNR suggestions.

e Growth Evaluation: Assessing potential system growth, including redevelopment and expansion in
Louisville Township, refining demand projections and analysis of potential “large” water users and
system impacts.

e Water Treatment Planning: Proposing a site near the Gravel Pit for the Normal HES Water
Treatment Plant.

This comprehensive plan aims to ensure that the SPU water system remains robust, efficient, and
capable of meeting future demands while maintaining high standards of water quality and service
reliability. Thank you for your help in developing this important updated comprehensive water plan, we
look forward to discussing the proposed projects with you further.

Sincerely,

Chad Katzenberger

Senior Engineer
(Lic. CO, MN, SD, WI)

dmk

x:\pt\s\shpuc\177653\4-prelim-dsgn-rpts\2024 comprehensive water system plan update.docx

Engineers | Architects | Planners | Scientists

Short Elliott Hendrickson Inc., 3535 Vadnais Center Drive, St. Paul, MN 55110-3507
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SEH is 100% employee-owned | Affirmative Action—Equal Opportunity Employer



2024 Comprehensive Water Plan

Shakopee, Minnesota

SEH No. SHPUC 177653

August 1, 2024

| hereby certify that this report was prepared by me or under my direct supervision, and that |
am a duly Licensed Professional Engineer under the laws of the State of Minnesota.

Chad Katzenberger, PE

Date: _August 1, 2024 License No.: 46613

Reviewed By: _Taylor Thom, PE Date: _August 1, 2024

Short Elliott Hendrickson Inc.
3535 Vadnais Center Drive
St. Paul, MN 55110-3507
651.490.2000
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Comprehensive Water Plan

Prepared for Shakopee Public Utilities

11

Introduction

Shakopee Public Utilities (SPU) owns and operates the municipal drinking water system which
services the City of Shakopee, Minnesota; a community of approximately 48,200 residents
located in the northern part of Scott County. The water system has a long history with the first
well being constructed in 1910, which fed a small network of water main and a wooded storage
tank which sustained system pressure. The small network of water main continued to grow and
extend out as the community grew, which now feeds approximately 45,000 people via an
estimated 12,135 metered accounts. The SPU provides water service to residences and
businesses within the City limits of Shakopee.

SPU provides water to its customers via nineteen (19) groundwater wells, located throughout the
water system. The SPU water system includes nineteen (19) wells, five (5) elevated storage
tanks (with a sixth tank to be online soon), three (3) ground storage facilities and four (4) booster
stations. SPU maintains over 210 miles of transmission and distribution water mains ranging in
material (cast iron, ductile iron, and PVC) and size up to 18 inches in diameter. The system
utilizes four (4) pressure zones: the Normal Elevation Service (NES); the First High Elevation
Service (1HES), East Zone, and the Second High Elevation Service (2HES) zones. This can be
seen in Figure 1 — 2024 Existing Water System Map.

The City of Shakopee's location near major urban centers, key transportation routes, and
available land presents significant growth potential. Therefore, strategic planning is crucial to
align the expansion of municipal water system facilities with both short-term and long-term
community needs. To anticipate the rising population and its demand for high-quality drinking
water, SPU regularly updates its long-range planning documents. Following the 2018
Comprehensive Water System plan and the 2019 Supplement, SPU is reassessing future system
demands and infrastructure needs with this study. This report summarizes the findings of a water
system evaluation for the SPU. The study's primary objectives were to assess the water needs
and system expansion required to serve current and future utility customers.

New population projections and anticipated land use maps have been developed. Similar to the
2018 plan and the 2019 supplemental update, this study evaluates the current and future water
needs of the SPU system and recommends necessary improvements to maintain adequate water
service. The assessment covers a planning period extending to 2045. This report will guide the
future expansion and redevelopment of the water system.

Scope

This study began with an analysis of community development and growth including population,
and existing and expected future land uses in Section 3. Section 4 covers water consumption

SHPUC 177653
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projections, which serve as the foundation for evaluating and identifying recommended
improvements to the system. The assumptions and conclusions presented in Section 3 were
used to develop projections of water requirements that are presented in Section 4. Section 5
summarizes the evaluation of the water system. Additionally, the projected water system facility
needs, and cost estimates are discussed with evaluation based on the City’s overall
Comprehensive Plan. Below is a summary of the outlined scope items that this plan intends to
address.

1. Provide Updated Water System Demand Projections: In conjunction with new population
forecasts and land use projections, anticipated water system demand projections can be
updated with new supporting data.

2. Update Projected Water System Facility Needs: As water use forecast changes, the
required facilities to support the growth are reviewed and developed to meet the projected
need.

3. Provide Cost Estimates for Projected Water Facilities: Updated costs for proposed
facilities and expansion to support the growth reviewed and developed to meet the projected
need.

Because needs change with time, municipal water system planning is a continuous process.
Therefore, the longer term projections and improvements discussed in this report should be
reviewed, re-evaluated, and modified as necessary, to assure the adequacy of future planning
efforts. Proper future planning will assure system expansion is coordinated and constructed in a
most effective manner.

1.2 | Background and Previous Studies

This plan reviews previous water planning studies completed in prior planning periods, first
initiated in 1976. Referenced studies include:

e Comprehensive Trunk Water System Study, January 1976

e Fire Flow Study, 1979. Analyzed fire flows and recommended system improvements to
improve deficient fire flows.

e County Road No. 17 — 13" Avenue Area Trunk Water Study, 1980

o Water Connection Charge Study, May 1981 with December 1982 Supplement
e Comprehensive Water Plan, April 1993 (Update to original)

e Conservation and Emergency Management Plan (CEMP), October 1996

e Municipal Water Source Study — Part |, January 1995

e Municipal Water Source Study — Part Il, March 1995

¢ Report on Water System Operations and Modifications to Address High Nitrate Levels in
Well Water, December 1996

e 1999 Comprehensive Water Plan Update, July 1999. (Update to 1993 plan and evaluated
water system needs for new MUSA Additions)

o Alternative Water Supply Analysis, September 1999

o Water Treatment Plan Feasibility Study, May 2001

e East Water Storage Tank Design Report, January 2003

o Water Trunk Charge and Connection Charge Analysis, March 2003
o Water Rate Study, Preliminary Draft April 2004

2024 COMPREHENSIVE WATER PLAN SHPUC 177653
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e 2004 Comprehensive Water Plan Update, 2004

o Agquifer Sustainability Study, 2005

e Southeast Area Water Service Report, December 2006

e 2006 DNR Water Supply Plan, December 2006

e 2017 DNR Water Supply Plan, February 2017

¢ Comprehensive Water System Plan, 2018 with 2019 Water Treatment Supplement

e DNR Water Supply Plan Amendment, 2022

The table below provides a history of water system facility construction.
Table 1 — SPU Water System Facility Construction Timeline

Year Facility Type Status ‘ Notes
1910 Well No. 1 Supply Inactive First Well
1910 Wood Storage Tank Storage | Inactive First Storage Tank
1940 0.25 MG Spheroid Storage Active Currently Tank No. 2
1945 Well No. 2 Supply Active
1956 Well No. 3 Supply Active
1966 2.0 MG Reservoir Storage Active Current Tank No. 1
1972 | Wells No. 4 and No. 5 Supply Active Installed by Eagle Creek Township
1973 | Eagle Creek Water Main | Distribution | Active Connected City to Eagle Creek Wells
1980 1.5 MG Hydropillar Storage Active Current Tank No.3
1980 Well No. 6 Supply Active Trunk Main Alssrgggts)tructed (Kmart
1986 Well No. 7 Supply Active Driven by Growth
1989 Well No. 8 Supply Active Driven by Growth
1995 | First High Elev. Service | Distribution | ~Ctv® | ~Development i/’}fr‘Je:Sigher Elevation
1995 Well No. 9 Supply Active | Supply to First HEr:aEIevation Service
1998 Well No. 10 Supply Active | Water to Dilute Nétrst?s from Wells No.
1999 SCADA System - Active First SCADA Addition to the System
2000 Trunk Main Distribution | Active Southbridge/101 Trunk Main
2001 Well No. 11 Supply Active
2001 Well No. 12 Supply Active
2002 Well No. 13 Supply Active
2002 | 0.5 MG Elevated Storage | Storage Active Current Tank No. 4
2004 Well No. 14 Supply Active
2005 Well No. 15 Supply Active
2005 | 2.5 MG Ground Storage Storage Active Current Tank No. 5
2005 | 2.5 MG Ground Storage Storage Active Current Tank No. 6
2006 Well No. 16 Supply Active

2024 COMPREHENSIVE WATER PLAN
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Year Facility Type Status ‘ Notes

2006 Well No. 20 Supply Active

2006 Well No. 21 Supply Active

2007 Well No. 17 Supply Active

2015 | 2.0 MG Ground Storage | Storage Active Current Tank No. 7

2019 0.75 MG Elevated Storage Active Current Tank No. 8

Storage
2022 Well No. 23 Supply Active
Active | Tank No. 9 Under Construction — To be

2025 | 0.5 MG Elevated Storage | Storage Online in 2025

Source: SPU Records

2 Existing Water System

The Shakopee water system has a long history, as the first well was constructed in 1910. This
well fed a small a small network of water main and a wooden storage tank which sustained
pressure for the system. The small network of water main continued to grow and extend out as
the community grew. The table above shows a sequential history of the expansion and growth of
the SPU water system.

The water system has grown to include eight storage tanks (with a ninth to be online in 2025),
nineteen groundwater supply wells, and four pumping stations. The system utilizes four pressure
zones: the Normal Elevation Service (NES); the First High Elevation Service (1HES), East Zone,
and the Second High Elevation Service (2HES) zones. The East Zone has the same hydraulic
grade line as the Second High Zone. The Second High Zone is also separated out into separate
sections. The separation is due to how development has occurred with respect to the elevation of
the landscape.

2.1 | Supply

Table 2 lists Shakopee’s groundwater supply wells. Shakopee receives water from deep wells
located throughout the system. Water is accessed from one of three different aquifers including:
Prairie du Chein-Jordan Sandstone (CJDN), Tunnel City — Wonewoc Bedrock (CGC, CWC), and
Mt. Simon-Hinckley bedrock (CSTLCMTS).

The Prairie du Chien-Jordan Sandstone aquifer has been the primary aquifer option for the City
as the Tunnel City-Wonewoc bedrock aquifer is generally unproductive in the Southwest Metro

area and Mt. Simon/Hinckley bedrock aquifer is protected by Minnesota Statues due to overuse
and is also susceptible to radium and slow recharge.

Previous studies as well the aquifer study update (Appendix A) investigated the sustainability of
the use of the Prairie du Chien-Jordan Sandstone to serve the region. The studies concluded that
the Prairie du Chein-Jordan aquifer is truncated, encompassed, and isolated in Shakopee;
however, regional groundwater models such as the Metropolitans Metro Model 3 indicate that the
aquifer will stay sufficiently saturated as it is still hydraulically connected to horizontal flow into the
City’s source water aquifer. Recharge to the aquifer is estimated to range from 7.6 to 12.2 billion
gallons per year. Modeling from the Metro Model 3 during this study indicate recharge over city

2024 COMPREHENSIVE WATER PLAN SHPUC 177653
Page 4



limits is closer to 12 billion gallons per year. Precipitation trends under current climate scenarios
indicate that Minnesota is likely to increase. Additionally, the City’s source water aquifer is
recharged over a much larger regional area. Locally to Shakopee, the source water aquifer
bedrock units are hydraulically connected through unconsolidated sediment that fill in “bedrock
valleys” where the bedrock units are not laterally connected. The groundwater flow modeling
appears to suggest that the Prairie du Chien-Jordan Aquifer will remain in a fully-saturated
condition (groundwater heads at or above the Jordan Sandstone), even under reduced recharge
and aquifer capacity conditions. Outflows from water supply wells within the model domain
currently make up 6% to 14% of water inflows. Because outflows were increased by wells it is a
likely presumption that the increase in pumping is balanced by a decrease in aquifer outflows to
surface water features.

As a result, it appears as though the aquifer has the capacity to meet the future demand of
Shakopee. However, care must be taken to ensure the sustainability of the aquifer.

Table 2 — Existing Well Facilities

MN Unique Facilit Year Pressure Capacity = Well Depth Status
Well ID # y Installed Zone (gpm) (ft)
Well No. 2 | 206803 | 1944/2002 | Normal 300 525 Active
Well No. 3 | 205978 1956 Normal 900 755 Emergency
Well No. 4 | 206854 1971 Normal 716 254 Active
Well No. 5 | 206855 1971 Normal 850 253 Active
Well No. 6 | 180922 1981 Normal 1175 222 Active
Well No. 7 | 415975 1986 Normal 110 218 Active
Well No. 8 | 500657 1989 Normal 110 262 Active
Well No. 9 | 554214 1994 18t High 1050 315 Active
Well No. 10 | 578948 2001 Normal 1025 800 Active
Well No. 11 | 611084 2001 18t High 1000 312 Active
Well No. 12 | 626775 2001 18t High 810 352 Active
Well No. 13 | 674456 2002 18t High 1036 338 Active
Well No. 14 | 694904 2004 18t High 381 597 Active
Well No. 15 | 694921 2005 Normal 1150 295 Active
Well No. 16 | 731139 2006 Normal 1450 285 Active
Well No. 17 | 731140 2007 Normal 1400 290 Active
Well No. 20 | 722624 2005 18t High 1142 275 Active
Well No. 21 | 722625 2005 18t High 1175 275 Active
Well No. 23 | 877418 2022 2" High 800 321 Active

Source: SPU Records and MPARS

Additional information related to the wells included in the aquifer sustainability study.
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Water Pumpage

Historical water pumping data for SPU’s water supply wells, including the 2021-2023 production
years, is summarized in the table below. The wells pumping from the Prairie du Chein-Jordan
aquifer supplies a significant quantity of water to the SPU’s water system and is expected to
provide the majority of the water in the future. Based on pumping records, and information from
the aquifer sustainability study approximately 96% of the water supplied is from the Prairie du
Chien-Jordan aquifer and less than 4% from the Tunnel City-Wonewoc and nearly no use from
Mount Simon aquifer as Well No.10 is considered an emergency backup well.

If one of the SPU wells is discovered to have a water quality parameter that does not meet water
quality standards, SPU takes necessary steps to ensure the well is either rarely used for supply
and/or properly blended with a cleaner well prior to distribution. This was the case for Well No. 3

and Well No. 14, which are essentially not used for supply, and Well No. 10, which is used for
less than 0.17% (3 year average) of the total water pumped annually.

The table below provides a pumping summary of each well for 2021 to 2023.

Table 3 — Historical Water Pumpage (2021-2023)

2021 ‘ AV
Well No. | Total (1,000 % of Total % of Total % of Total
gal) Total (2,000 gal) Total (1,000 gal)
2 41,935 2.0% 39,431 2.0% 84,983 3.8%
3 0 0.0% 0 0.0% 0 0.0%
4 102,867 5.0% 75,888 3.8% 81,281 3.6%
5 73,353 3.5% 45,169 2.3% 43,950 2.0%
6 202,360 9.7% 210,976 10.5% | 218,930 9.8%
7 276,081 13.3% 265,080 13.2% | 296,754 13.2%
8 221,555 10.7% 215,399 10.7% | 209,802 9.4%
9 163,669 7.9% 174,398 8.7% 136,889 6.1%
10 8,362 0.5% 707 0.0% 230 0.0%
11 129,262 6.2% 161,654 8.1% 181,496 8.1%
12 159,960 7.7% 162,360 8.1% 110,266 4.9%
13 49,068 2.4% 64,976 3.2% 185,182 8.3%
14 0 0.0% 0 0.0% 0 0.0%
15 102,531 4.9% 90,075 4.5% 69,293 3.1%
16 157,716 7.6% 143,738 7.2% 185,466 8.3%
17 152,089 7.3% 103,593 5.2% 148,269 6.6%
20 115,875 5.6% 171,423 8.5% 150,003 6.7%
21 123,499 5.9% 82,076 4.1% 138,457 6.2%
(17388636“) 20,801,820 20,069,430 22,412,510
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2.2 | Treatment

Shakopee does not utilize filtration plants water is supplied directly from the wells. The water
pumped from the Prairie du Chien-Jordan aquifer is generally considered to be of such high
quality, with respect to the Environmental Protection Agency’s (EPA) enforceable National
Primary Drinking Water Regulations (NPDWR), that SPU has not had a reason, nor have they
been required to actively remove anything from their groundwater source. SPU only operates and
maintains fluoridation and chlorination treatment systems for the prevention of tooth decay and
residual disinfection through the distribution system piping. Shakopee additionally has the ability
to feed polyphosphates (PO4) at Wells No. 12 and 15 to help reduce the chance of aesthetic
issues caused by iron and manganese. Each well is equipped with its own chemical feed
equipment.

2.3 | Storage

Water storage tanks play a significant role in the operation of a water system by sustaining
system pressure and supplying water when needed. Six elevated tanks and three ground level
reservoirs provide distribution storage for the SPU water system. These facilities are noted in the
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table below. All facilities provide “floating” storage for the system, meaning they supply flow from
the tank via gravity.

Table 4 — Existing Water Storage Facilities

Structure Type of Storage Year Primary Overflow Storage Capacity
Name Structure Constructed Material Elevation (ft) (CEULNS))
Tank No. 1 Elevated 1966 Steel 933.00 2,000,000
Tank No. 2 Elevated 1940 Steel 933.00 250,000
Tank No. 3 Elevated 1980 Steel 933.00 1,500,000
Tank No. 4 Elevated 2002 Steel 1015.00 500,000
Tank No. 5 Ground 2005 Steel 933.00 2,500,000
Tank No. 6 Ground 2005 Steel 933.00 2,500,000
Tank No. 7 Ground 2015 Steel 1015.00 2,000,000
Tank No. 8 Elevated 2019 Steel 1115.00 750,000
Tank No. 9 Elevated 2025 Steel 1115.00 500,000
TOTAL (MG) 12.50

Source: SPU Records and MPARS

2.4 | Pressure Zones

Due to the nature of the land elevations served within the service are of the SPU water system,
multiple pressure zones have been developed to assure adequate pressure is provided to each
customer. Water system pressure will vary around the service area based on land elevations, as
well as , to a less extent supply rates and customer demands. In general, as customer demands
increase, pressures will decrease, however, the effect of demands on overall system pressures is
usually minor. Areas higher in topographic elevation will also tend to exhibit lower water system
pressures.

A water distribution system must be designed to provide pressured within a range of minimum to
maximum allowable conditions. When system pressure is too low, customers may complain of
inadequate water supply, customer meters may tend to record inaccurately, and fire protection
will be limited. Pressures that are too high can cause problems with system operation and
maintenance and will tend to cause higher consumption rates by customers. High water system
pressures can also increase the amount of water loss, as leakage rates will increase with
increases in system pressure. Typical standards for water system design suggest that a minimum
pressure of 35 pounds per square inch (psi) and maximum pressure of 80 psi be provided to all
locations in the service area under normal operating conditions. If service pressures exceed 80
psi State Plumbing Code calls for pressure reducing valves (PRV’s) to be installed at services
lines where pressure monitored in the street exceed 80 psi. Furthermore, water systems are
required to be operated so that under fire flow conditions, the residual pressure in the system will
not fall below 20 psi at any location.

With this in mind, the Shakopee water system has been designed with three Hydraulic Grade
Levels (HGL) and three pressure zones in order to sustain adequate system pressures. A
summary of each pressure zones is identified in the table below. Due to geographic separation
and development timing of the Second High pressure zone (2-HES) this zone is currently divided
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into two subregions. The West zone currently has pressure sustained by Tank 8 and soon the
2HES centra zone will be served by Tank 9 (tank anticipated to be online in 2025). Though these
two sub pressure zones will operate at the same hydraulic grade, they are not currently
connected and do not receive water from the same sources. The long term vision for this water
system has these two zones connected to a common 2-HES pressure zone.

Table 5 - Existing Pressure Zones

Hydraulic Grade Lowest Elevation Highest Elevation

Service Area

Line (HGL) Served (ft) Served (ft)
Normal Elevation Service (NES) 933 740 840
First High Elevation Service (1-HES) 1015 800 920
Second High Elevation Service (2-HES)' 1115 900 1030
ﬁeécso)?d High Elevation Service East (2- 1115 900 1030
12-HES is currently separated geographically into three stand-alone pressure zones (West, Central, and East)

Source: SPU Records

2.5 | Booster Stations

The Shakopee water system currently has four booster stations, with one additional station in
either the planning or construction phase. The Valley Creek Booster Station transfers water from
one pressure zone to another while the other stations transfer water as well as sustain pressure
in the corresponding pressure zone. The table below shows the capacities of the booster pumps
at each of the interzone booster pumping stations.

Table 6 — Existing Booster Stations

From To . .
Facility Function Pressure Pressure P’L\;gwp C?par:;y Clo;egift?&%nD)
Zone Zone : 9p P y
Well No. 9 1 1000
Booster Zone Transfer NES 1-HES 5 1000 2.9
Valley Zone Transfer/ s | 2 1 1000 24
Creek Pressure Sustain Central 2 1000 ’
Windermere | Zone Transfer/ 1HES | 2HES- 1 1000 29
(West) Pressure Sustain West 2 1000 ’
Riverview | Zone Transfer/ o 2-HES - 1 1000 24
(East) Pressure Sustain East 2 1000 '

Source: SPU Records

2.6 | Distribution System

The water distribution system provides a means of transporting and distributing water from the
supply sources to Utility customers and other points of usage. The distribution system must be
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capable of supplying adequate quantities of water at reasonable pressures throughout the
service area under a range of operating conditions. Furthermore, the distribution system must be
able to provide not only uniform distribution of water during normal and peak demand conditions
but must also be capable of delivering adequate water supplies for fire protection purposes.

The Shakopee water system is comprised of approximately 226 miles of water mains ranging in
size up to 18 inches in diameter as illustrated in figure 2-1. The current water main size inventory
is summarized in the table below. Of the 226 miles of water main, 36.08% is 10 inches in
diameter or larger which represent the transmission mains in the system. The presence of large
water main as exists in the Shakopee water system supports the ability of the water system to
transmit large system flows.

The trunk water mains connect the supply and storage facilities with the lateral water mains. The
City’s current policy requires a trunk water main grid of 12-inch diameter water main in each
direction of a half-mile spacing or the equivalent. In general, this policy has been followed south
of 1015t Avenue. Lateral water mains are typically 6 or 8 inches in diameter in residential areas
where water usage and fire flows are minimal. In industrial areas, where there is potential for
large volume users and higher fire flows, larger lateral mains are required. City policy requires
minimum 12-inch diameter mains in industrial areas and 8-inch diameter in commercial areas.

Table 7 — Existing Water System Piping

Pipe Size (inches) Percent of Total (%) Length (feet) Length (Miles) ‘

6 23.15% 276,660 52.40
8 40.75% 486,948 92.23
10 1.76% 21,074 3.99
12 26.70% 318,982 60.41
16 4.88% 58,344 11.05
18 2.74% 32,757 6.20
Total 100% 1,194,858 226.30

Source: SPU Records

3 | Population and Community Growth

This section summarizes the planning assumptions made regarding future service area
characteristics for SPU water service area. Since 2018, new population projections and land use
information is available, below is a summary of the new data which will be utilized for this report.

3.1 | Population Forecast

There is generally a closer relationship between a community’s population and total water
consumption volumes. Future water sales can be expected to generally reflect future changes in
service area population. Similarly, commercial, public, and industrial water consumption will also
tend to vary proportionately with the growth of the community.
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The City’s estimated population in 2022 was 45,961 according to the State of Minnesota
Demographers. The table below summarizes historical population of the City as provided by the
State Demographer.

Table 8 — Historical Population Data

Year Population Gr:wntnhuglate
1970 7,715 -

1980 9,941 2.5%
1990 11,739 1.7%
2000 20,568 5.6%
2010 37,366 5.9%
2015 39,981 1.5%
2020 43,698 5.8%
2021 44,526 1.0%
2022 45,961 2.7%

Source: State Demographer

The City of Shakopee has experienced an exponential increase in population in the last 20 years
with the population nearly doubling since the year 2000. The City’s estimated population in the
last 20 years, with the population nearly doubling since the year 2002. The City’s estimated
population in 2020 was 43,698 according to most recent census data. The table above
summarizes past trends, and the table below summarizes projected future population of the City.
Future population estimates are based on projections provided by the Metropolitan Council and
the City’s 2040 Comprehensive Plan through the year 2040. Upon review and/or suggested
modifications of the population projections by City comprehensive planning staff, future water use
projections cited in this report can be updated.

Table 9 — Projected Population Data

Annual Growth

Year Population

Rate
2025 47,250 1.4%
2035 55,750 1.7%
2045 63,300 1.3%

Source: City of Shakopee 2040 Comprehensive Plan, and
Metropolitan Council

Projections noted above indicated SPU’s service area total population has the potential to
increase to approximately 63,300 people by the year 2045. This estimate was developed by
extrapolating the City’s comprehensive plan population projection for 2040. This estimate
includes areas of the City expected for expansion as cited in the comprehensive plan. For this
study, in calculation per capita water use, it is estimated that approximately 3,000 people are
served by private wells in rural residential areas. It is assumed that as the boundaries of the City
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grow and rural areas are annexed, a similar percentage of residents (7%) may remain on private
wells through the planning period. As a result, future water users are expected to grow at a rate
similar to the population growth.

3.2 | Existing Land Use

For this study, existing City land use data was reviewed. Figure 3-3 illustrates current land uses
and represents the nature and extent of existing development within the City, future growth, and
land use. The City’s existing land use is a diverse mix of historical development patterns flanked
by commercial, industrial, entertainment, and residential developments. Previously, Shakopee
was considered a freestanding growth center, but recent developments have caused suburban
development to stretch into Shakopee. This makes Shakopee a unique community in that though
it includes suburban development, its primary core includes a historic downtown and long
established residential, industrial, and commercial areas. In addition, the City includes major
entertainment venues including the Valley Fair Amusement Park and Canterbury Park which
attracts visitors from across the Midwest. The seasonal characteristics of these facilities can
create challenges during the summary months, due to single season use.

3.3 | Water Service Area

The extent of this study includes the existing water service area and potential annexation areas.
The water system will be discussed in more detail in Section 4. The maijority of the land within
existing City limits is served by water main with the exception of a few undeveloped areas, as
well as tribal held lands. The SMSC community operates a separate water system for its own
needs. The water system is first expected to grow in the Western portion of the City as portions of
Jackson Township are annexed into Shakopee City limits with the potential for additional growth
in Louisville township.

4 Water Requirements

This section updates water use history with current information and provides for new water use
projections based on new population data.

4.1 | Water Consumption History

As previously completed in the Water Comprehensive Plan, an analysis was made of past water
consumption characteristics by reviewing annual pumpage and water sales records for the period
from 2000 to 2023. Average and maximum day water consumption during this period was
analyzed with the amount of water sold in each customer category. Projections of future water
requirements are based on the results of this analysis, coupled with estimates of population and
community growth.
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Table 10 — Historical Water Use

Estimated City Estimateq Average Day Maximum Day | MD: AD Ratio = AD Per Capita | MD Per Capita
Population Water Serwce (AD) Water (MD) Water Water Use (gpd) | Water Use (gpd)
Population Pumped (MGD) Pumped (MGD)

2010 37,366 34,750 4.71 10.62 2.26 137 309
2011 38,000 35,000 4.81 10.80 2.25 137 309
2012 38,730 35,730 5.87 16.26 2.77 164 455
2013 39,167 36,167 4.94 13.38 2.71 137 370
2014 39,448 36,448 4.59 10.88 2.37 126 298
2015 39,981 36,981 4.52 9.94 2.2 122 269
2016 40,743 37,743 4.74 11.58 2.44 126 307
2017 41,125 38,125 4.87 13.23 2.71 128 347
2018 41,506 38,506 5.05 10.57 2.09 131 275
2019 41,528 38,528 4.56 11.15 2.45 110 268
2020 43,698 40,698 4.93 10.11 2.05 113 231
2021 45,593 42,593 5.70 14.66 2.57 125 322
2022 45,961 42,961 5.50 13.25 2.41 120 288
2023 47,408 44,408 6.14 14.19 2.31 130 299
5 Year Average 5.37 12.67 2.37 119.60 281

Maximum 6.14 16.26 2.77 164 455

Service Population = City Population less 3,000+ rural residential residents on private wells

Source: SPU Records
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4.2 | Water Consumption and Pumpage Projections

Population growth, development, customer water needs, conservation, and climate all affect
future water needs. This section provides a projection of water needs to the year 2040 based on
these factors. Projections are based on anticipated population growth and conservation, as well
as on buildout of all service areas, which represents ultimate system demand potential.

4.2.1 | System Wide Water Needs Projections
4.2.1.1 | Projected Water Use By Population

The tables below summarize the population based water needs projections for current water use
in a drought year. With the assumptions shown in the table, by 2045 SPU could experience a
maximum day demand of 24.0 MGD if year 2045 were a drought year.

Table 11 - Future Water Needs Projections

Year ‘ 2025 ‘ 2035 ‘

Population ‘ 47,250 ‘ 55,750 ‘

Current Practices for Drought Year
(Based on Drought Year 2012)

Demand Type Assumption ‘ Demand (mgd)
Residential 84 gpcd 3.97 4.68 5.32
Non-Residential

Largest Customers 0.61 mgd 0.61 0.61 0.61
Other Population Based 36 gpcd 1.70 2.01 2.28
Average Day Sales 6.28 7.30 8.21
Unaccounted Water 5.3% 0.35 0.41 0.46

Projected Average
Day Demand 6.6 7.7 8.7

Projected Maximum

Day Demand 277% 18.4 21.3 24.0

Table 12 — Projected Water Use — By Population

Maximum Day (MD)

Population Projected (AD) Water Pumped (MGD)
2025 47,250 6.6 18.4
2035 55,750 7.7 21.3
2045 63,300 8.7 24.0

4.2.1.2 |Projected Water Use By Pressure Zone (Population Based Projection)

Similar to the system wide water needs projection, each supply service area was projected for its
individual water needs. This analysis was based on population and also by land use. Historical
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water use billing data from meters was used to determine each pressure zone and allocated
demands based on land area.

The planned pressure zones are shown in Figure 1 — 2024 Existing Water System Map. The
pressure zones were shaped in a manner consistent with utility planning, also in a way where
zones could be reasonably connected by water mains.

Table 13 - Projected Water Use — By Pressure Zone

Average Day Maximum Day Portion of Total
Demand (MGD) Demand (MGD) Demand

2035
Main Zone 5.04 13.93 65.3%
18t High Zone 1.80 4.99 23.4%
2"4 High Zone Central 0.14 0.40 1.9%
2" High Zone West 0.77 2.13 10.0%
2" High Zone East 0.11 0.30 1.4%
Total 7.71 21.3 100%

2045
Main Zone 5.41 14.97 62.4%
18t High Zone 2.00 5.54 23.1%
2" High Zone Central 0.18 0.50 21%
2" High Zone West 1.09 3.01 12.6%
2" High Zone East 0.13 0.37 1.6%
Total 8.67 24.0 100%

4.3 | Potential Large Water Users

The current water user projections are based on existing customer types. However, in recent
years, large prospective water customers have approached SPU regarding water availability.
These customers, including those with significant power needs, have requested up to 2.0 MGD of
water. With the rise of technology, data centers requiring water for cooling operations have been
emerging nationwide. A data center is one example of such a large water user. If a customer of
this scale were to connect to the system, it would raise concerns about the water system's ability
to provide reliable service to both the new user and neighboring customers. For planning
purposes, an impact analysis for up to 2.0 MGD at a single point is included, with a hypothetical
connection on the west side of the 1st high zone.

4.4 | Potential Expansion Areas
4.4.1 | Louisville Township

As part of the overall comprehensive plan effort, we have completed a preliminary high-level
estimate of additional water needs for Louisville Township. Although this area is not included in
the immediate-term plan, understanding the potential demand implications if this area were to
develop is crucial. This section provides a brief analysis of Louisville Township's ultimate demand
potential.
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Key Assumptions for the Analysis:

1. County Land use Mapping referenced for potential development characteristics including
industrial, commercial and residential land uses

2. Development Assumption: Residential: Mix of Single-family residential with 2 acre lots
(Urban expansion) and 1 acre lots (transition area)

3. Development Allocation: 80% of the developable area assumed in calculations

4. Demand Load: See Table B1 for lead assumptions based on historical Shakopee water use.

Analysis Summary:

1. Potential Developable Area: 5,900 acres in Louisville Township (Excludes public Lands).

2. Using the above assumptions, the potential service area in Louisville Township could add an
additional average day demand of 2.6 MGD and a maximum day demand of 4.9 MGD at full
buildout. These volumes are considered later in the report analyzing additional SPU
infrastructure that may be required to serve Louisville from the main SPU water system.

Future Considerations:

1. The Metropolitan Council may install a new treatment facility by 2050, potentially driving
development in Louisville Township. This facility would be located across State Highway 169.

2. Additional water use from the potential Met council facility should be considered as the
exiting Met Council facility served by SPU has a daily water use of 170,000 — 200,000 gallons
per day. Proposed facilities have been sized to accommodate this potential need.

3. ltis essential to examine pressure zone and storage needs, including the feasibility of serving
this area from the existing Shakopee pressure system.

Water System Needs

If the Louisville township area were to fully develop as described in the land use assumption
calculation for future water use, it assumed that an additional 3 — 4 water supply wells (800 —
1,000 gpm) each and 2.5 MG of elevated storage would be required at full buildout. In the interim,
as there is initial expansion, the system could be partially served by the current East 2" High
zone. The recommendations developed from the Aquifer sustainability study as well as this report
indicate that future wells within the bounds of the current SPU service area would be the most
likely source for service to Louisville. In light of this, the overall system recommendations include
consideration on how water can be delivered from new wells within the SPU water system to
Louisville.

4.4.2 | Canterbury Redevelopment

The city has been proactive in encouraging redevelopment around Canterbury Park. The
Canterbury Commons project is a significant mixed-use development initiative aimed at
transforming the area into a vibrant community hub with residential, commercial, and recreational
spaces. This may lead to added infill development, which would result in added demand on the
Main pressure zone, this expected demand is accounted for in current water system demand
projections.
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5 Water System Evaluation

In the previous comprehensive water plan, the water system was evaluated regarding numerous
system criteria. Considering the updated water system demands, the system has been re-
evaluated to provide for an updated set of recommended alternatives. Additionally, this study
includes a summary of previous evaluations regarding the need for future treatment.

5.1 | Water Supply Sources and Water Quality

The Utility utilizes three different aquifers as the water source for their public water supply. These
aquifers are the Prairie du Chien-Jordan Sandstone, Tunnel City-Wonewoc, and Mt.
Simon/Hinckley Bedrock.

In the Shakopee area, the Prairie du Chien-Jordan Sandstone aquifer is close to the ground
surface and is soft in structure. Wells constructed in this area have removed sandstone
surrounding the well to prevent copious quantities of sand from entering the well with the water.

Prairie du Chien-Jordan Sandstone Aquifer

The Prairie du Chien-Jordan Sandstone Aquifer supplies a significant quantity of water to the
City’s water system and is expected to provide most of the water in the future. Wells No. 4, 5, 6,
7,8,9,11,12,13, 15, 16, 17, 20, 21, and 23 utilize water from the Prairie du Chien-Jordan
Sandstone Aquifer.

Tunnel City-Wonewoc
Wells No. 2 and 14 utilize water from the Tunnel City-Wonewoc aquifer. This aquifer also
supplied water to Well No. 1 before it was abandoned and sealed.

Mt. Simon/Hinckley

Wells No. 3 and 10 utilize water from the Mt. Simon aquifer. This aquifer also supplied water to
Well No. 1 before it was abandoned and sealed. A portion of Well No. 3 used to access the St.
Lawrence aquifer, however this section of the well has since been sealed off.

The quality of water delivered by the community water supplied must meet legislated water
quality standards and should meet other standards recognized as desirable by the water industry.
Desirable water quality implies water that is clear, tasteless, odorless, and free of chemical and
microbiological contaminants.

5.1.1 | Aquifer Sustainability Study

An aquifer sustainability study was completed as part of the 2024 Comprehensive Water System
Plan Update and is included in Appendix A. The Prairie du Chien-Jordan bedrock aquifer is the
primary source of water for SPU and other surrounding communities. The study evaluates the
current and future groundwater demand, recharge, and drawdown of the aquifer using a three-
dimensional groundwater flow model and various scenarios of pumping and climate conditions.
The study finds that the source water aquifer will remain in a fully saturated condition even under
increased pumping and reduced recharge, but there may be some impacts on surface water
features due to decreased outflows from the aquifer. Precipitation forecast, a major input into the
model is complex, but regional modeling discussed that while droughts are likely to occur overall
precipitation trends are likely to increase. An increase to precipitation may lead to an increase in
infiltration and input into the source water aquifer; however, land use changes as well as timing of
precipitation is being further studied to understand its influence on infiltration to the source water
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aquifer. Balancing well pumping and the results drawdown with recharge is essential to prevent
overexploitation and depletion of aquifers or potential impacts to surface water features. Effects
from drawdown can be alleviated by managed pumping schemes and optimal well spacing. The
study looked at three scenarios to assess development of future wellfields.

The study identified four potential well feasibility areas for future development, with areas A
(including Well 23 and future well 24) and area B ( including future wells 18, 19, and 22) being
the priority due to existing infrastructure, modeling results, and higher aquifer availability.
Additionally, there is a potential for the SPU to acquire a production well from an entity within
Well siting area B. SPU should consider this if the opportunity arises; however, multiple DNR and
MDH regulations may apply for acquiring a well in such a manor. SPU should consider dialogue
with relevant State agencies prior to obtaining the well. Water Quality, well construction, well
condition, as well as an Inner Wellhead Management Zone Survey should be evaluated during a
State review process. The study recommends that SPU monitor the groundwater levels and
quality in the aquifer, update the groundwater flow model with new data, work with the Met
Council and the DNR on water planning and conservation efforts, and conduct comprehensive
aquifer pumping tests for new wells.

5.1.2 | Water Quality Standards

SPU and all public utilities are required to meet water quality rules and regulations under the Safe
Drinking Water Act. SPU must meet all regulations and participate in required programs
established by the governing bodies, the U.S. Environmental Protection Agency (EPA), and the
Minnesota Department of Health (MDH).

5.1.3 | Water Supply Challenges

Water use restrictions have been placed on the Mt. Simon/Hinckley bedrock aquifer. These
restrictions only allow usage of the aquifer when there is no alternate water supply available, and
the water may only be used for drinking water purposes. Wells No. 3 and 10 are supplied with
water from this aquifer. Well No. 10 has low nitrate concentrations and was established to dilute
the moderate levels of nitrates in water from Wells No. 6 and 7.

Multiple aquifer wells are wells that utilize water from multiple aquifers. These types of wells are
no longer allowed to be constructed in Minnesota because of the increased potential for
spreading contamination to multiple aquifers. Well No. 3 is a multiple aquifer well and was once
supplied with water from all three aquifers. Eventually, the Prairie du Chien-Jordan sandstone
aquifer was cased off due to the large quantity of sand that was entering into Well No. 3. Well No.
2 was also a multiple aquifer well that received water from all three aquifers. Two of the aquifers
have been cased off and it currently only receives water from the Tunnel City-Wonewoc aquifer.

5.1.4 | Existing Drinking Water Quality

SPU’s drinking water is supplied directly from the naturally safe wells and has consistently tested
below levels that would require filtration or other extensive treatment (with the use of blending).
SPU regularly monitors their wells to ensure they stay in compliance with the EPA’'s NPDWRs, as
well as make a clear effort to meet the NSDWRs and other non-enforceable water quality
standards. If one of SPU’s wells is discovered to have a water quality parameter (iron,
manganese, nitrate, arsenic, radium, etc.) that has surpassed a drinking water standard, SPU
takes the necessary steps to ensure the well is either rarely used for supply and/or properly
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blended with a cleaner well. Any blending that is done and reported within the SPU water system
is done at the well house prior to entering the distribution system.

A further description of the parameters of potential concern are described below in more detail.

5.1.4.1 | Water Quality Challenges

Nitrates: None of the levels of nitrate in SPU’s wells are currently exceeding the EPA’'s MCL of
10 mg/L, but many have reported levels around or above 5.0 mg/L, which has raised some
concerns throughout their customers. From 2018 to 2020, SPU’s Well No. 2, Well No. 4, Well No.
5, Well No. 6, Well No. 7, Well No. 8, Well No. 15, Well No. 16, and Well No. 17 reported levels
above .0 mg/L of nitrate, with Well No. 5, Well No. 6, Well No. 8, and Well No. 17 averaging
above 5.0 g/L of nitrate. SPU will continue to monitor these wells to ensure that they remain
below the MCL of 10 mg/L and that the water is safe for their customers.

It should be noted that the monitoring results have shown nitrate levels, in all of SPU’s wells,
have mostly stayed the same or gotten lower over the past 20 years. It is expected that this
downward trend will continue as agriculture land is developed into residential and commercial
properties throughout the watershed, reducing leaching into the aquifer.

Iron: Iron is naturally present in Minnesota’s rocks and soil and is commonly found in
groundwater. Although not a health risk, iron can cause discolored water, stained fixtures, and a
metallic taste. The EPA's NSDWR sets a guideline of 0.3 mg/L for iron in drinking water, which
SPU adopts as its water quality goal. SPU closely monitors wells exceeding this limit. Only three
SPU wells (14, 3, and 10) have iron levels above 0.3 mg/L. Well 14 is used only in emergencies
and blended with lower-iron water. Well 10 is used sparingly, blended with other wells, and
operates less than 1% annually. Well 3, with an iron concentration of 1.75 mg/L, is also reserved
for emergencies. SPU manages iron levels by limiting the use of high-iron wells, blending water,
and using chemical treatment (sequestration with polyphosphate).Manganese

Manganese: Manganese, found naturally in Minnesota’s soil and groundwater, is essential for
health but harmful in excess. Long-term exposure can affect memory, attention, and motor skills,
with infants being particularly vulnerable. The MDH recommends water for infants under one year
old contain no more than 0.1 mg/L of manganese. The EPA has a non-enforceable lifetime health
advisory of 0.3 mg/L and a short-term advisory of 1 mg/L, but suggests 0.3 mg/L for infants under
six months. The MDH also sets a guidance value of 0.1 mg/L for infants. For households without
infants, 0.3 mg/L is deemed safe. To address aesthetic concerns, the EPA’s NSDWR for
manganese is 0.05 mg/L, which SPU uses as their water quality goal. Only two SPU wells
exceed this, with Well 12 and Well 15 having slightly higher levels managed by polyphosphate
treatment. None of SPU’s wells exceed the health advisory limit for manganese. Wells with
elevated manganese are used sparingly, and future well sites may need filtration plants if they
exceed recommended manganese levels.

Radium: Radium, which can accumulate in drinking water from eroding rock deposits containing
radioactive elements, has an EPA MCL of 5 pCi/L. SPU's emergency wells No. 3 and No. 14,
along with Well No. 10, have radium levels exceeding this limit. However, since Wells No. 3 and
No. 14 are not in use, they pose less concern. Well No. 10, used sparingly, is blended with water
from Wells No. 6 and No. 7 to ensure the radium concentration is below the MCL before
distribution.
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Arsenic occurs naturally in Minnesota's rocks and soil, and can dissolve into groundwater. Long-
term exposure to low levels of arsenic in drinking water is linked to diabetes and increased
cancer risk. The EPA's MCL for arsenic is 10 pg/L. From 2018 to 2020, Well No. 14 reported
arsenic levels between 18.4 and 25.30 pg/L, exceeding this limit. As explained above, SPU
regards Well No. 14 as an emergency well and rarely uses it for supply.

Sodium is a naturally occurring element that is found widely throughout the environment. Due to
issues with hypertension and other health concerns, some people have a sodium restricted diet.
A goal of 2,400 mg per day of dietary sodium has been proposed by several government and
health agencies. Drinking water containing between 30 and 60 mg/L is unlikely to be perceived
as salty by most individuals and would contribute only 2.5% to 5% of the dietary goal if tap water
consumption is 2 liters per day. Historically the sodium concentrations in SPU's wells ranged
from 8.27 mg/L to 63.6 mg/L. These sodium concentrations indicate that SPU's water is not likely
to contribute a significant amount of sodium to a resident’s diet.

Hardness: Water Hardness: Monitoring indicates that total hardness is the most common
nuisance for NSDWRs. Impacts from total hardness can be offset by implementing hardness
removal at the well house, which ultimately may be very costly, or the addition of in-home water
softeners. Water above 100 mg/L of hardness is considered hard. Water that is considered “hard”
has a hardness of approximately 150 to 300 mg/L as CaCO3 and is considered “very hard” with
CaCO03 above 300 mg/L. It can be assumed that much of the water supplied by SPU is
considered “very hard” (21 gains of hardness equivalent to 360 mg/L as CaCO3) and requires
softening to prevent calcium buildup on appliances at the tap.

5.1.4.2 | Emerging Water Quality Issues — PFAS

Per- and polyfluoroalkyl substances (PFAS) are a group of man-made chemicals used in
products like non-stick cookware, water-repellent clothing, and firefighting foams. These
chemicals can enter groundwater through industrial discharges, landfill leachate, and the
application of contaminated biosolids in agriculture. Once PFAS enter groundwater, they are
difficult to remove and can accumulate over time, posing health risks such as cancer, liver
damage, and developmental issues. Ensuring the water quality in Shakopee's wells involves
monitoring PFAS levels and implementing treatment solutions (if needed) to reduce their
presence, safeguarding public health and maintaining a safe water supply.

SPU has collaborated with MDH to take proactive steps to monitor the presence of PFAS in
SPU’s water supply wells. Appendix E includes results of these monitoring efforts and provides
an overview of the efforts to monitor and manage per- and polyfluoroalkyl substances (PFAS) in
Shakopee's water supply. Initially, Shakopee conducted PFAS sampling in 2014 and 2015 as
part of the UCMRS initiative, which did not detect any PFAS compounds. Recent sampling,
starting in 2021, is part of the Minnesota Department of Health’s (MDH) statewide PFAS
sampling program aiming to test all public water systems.

MDH develops health-based guidance values (HBVs) for PFAS concentrations that are
considered to pose little or no risk to human health, though these values are not enforceable and
do not consider cost or treatability. The Health Risk Index (HRI) is used to assess the additive
risk of co-contaminants with similar health effects, with an HRI greater than 1 considered an
exceedance.

In Shakopee, multiple wells were tested for PFAS, including PFOA, PFOS, PFBA, PFBS, PFHXxS,
and PFHXxA. The results showed low levels of these compounds, with the highest HRI recorded
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at 0.33 in Well #5, well below the threshold of 1. The concentrations in other wells also
remained within safe limits. Specific wells, such as Well #9, Well #11, Well #12, Well #15, Well
#16, Well #17, and Well #21, showed either no detection or very low levels of PFAS.

Figure 1 — MDH PFAS Testing Results

The MDH did not plan immediate follow-up sampling in Shakopee but will include the city in
future testing rounds scheduled for December 2024 and June 2025 under the UCMRS5 program.
Although PFAS results are not required in the Consumer Confidence Report (CCR), MDH
recommends their inclusion and offers resources for contextualizing these results. The data will
also be available on MDH’s PFAS Dashboard to maintain transparency and public awareness.

5.1.5 | Water Supply Well Challenges

Well No. 3, which is not currently operated (Considered an emergency well), has had a history of
containing radionuclides. This well is available to the SPU water system for emergency purposes
only. This well also has higher levels of iron. The pumphouse facility that serves this well is
relatively new, potential for using the facility to blend water from Wells 2 & 8 to fortify a reliable
peaking well supply/backup system is discussed later in this report.

Well No. 5 has historically been a problematic well related to nitrate water quality. SPU has
managed the use of this well by blending water pumped from this well with Well No. 4, which has
a considerably lower monitored nitrate level. Both wells have been trending downward with
regards to monitored nitrate levels. However, if levels in these wells eventually rise or the
enforceable MCL is lowered, decisions will need to be made with regard to the use of Well No. 5.
In addition, though the amount of PFAS detected in well No.5 is well below the Health Risk Index
(HRI) level, (measured at 0.33 with the health risk index of 1.0), this well has the greatest
potential for having issues with PFAS. The presence of these issues may impact future decisions
regarding the long term use of the well and potential abandonment. Well No.4 is closely linked to
Well No.5, with similar water quality results related to PFAS, as such the future of well No.4 will
likely be driven by well No.5.
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Well No. 10 has a history of containing moderate concentrations of radon, and radium 226/228.
SPU has been proactive in monitoring all regulated contaminate levels. Data collected has
revealed these levels have been steadily dropping over time. The Utility will continue to sample
and monitor water production wells to ensure they are staying under the NPDWR MCLs. This well
also has higher levels of Iron. PFAS testing at Wells 6, 7 & 10 indicted levels well below the HRI,
if these were to rise over time, or if health limits were to change — PFAS treatment could be
considered in conjunction with the planned WTP that these wells may potentially feed.

Well No.12 has elevated levels of manganese that can be managed with chemical sequestration.

Well No. 14 has higher levels of iron present and is used only in emergencies and blended with
lower-iron water.

Well No.15 has elevated levels of manganese that can be managed with chemical sequestration.

Given the water quality challenges present in Well No.5 and the long proximity to a proposed
water treatment plant, Well No.5 and Well No.4 would be prime candidates for abandonment and
replacement. Well No.3 can continue to be used as a redundant facility for emergency backup
with the pumping facility modified to serve Wells 2 & 8. As such, SPU should continue to pursue
additional water supply wells to supply future City growth as well as well as replacement of
problematic wells.

5.2 | Water Treatment Options

SPU’s current water quality and blending practices ensure that no additional treatment beyond
fluoridation and disinfection is required. However, SPU is dedicated to public health and high-
quality water, prompting a water treatment feasibility study to address future regulatory and water
quality challenges. The study evaluated various treatment systems, including chemical oxidation
and filtration for iron and manganese removal, anion exchange and reverse osmosis for nitrate
removal, and potential municipal water softening options like lime and ion exchange softening.
While these treatments are effective, they are also costly in terms of capital, operations, and
maintenance. SPU's proactive approach helps in planning and managing water quality to
maintain safe and reliable drinking water for their customers. As a vision for the future SPU water
system continues to develop, decisions related to future trunk main, water supply well locations
and overall system facilities should be made such that a future WTP can be accommodated, with
support infrastructure sized to allow for optimal operations.

5.3 | Water Treatment Options and Location

According to the water treatment feasibility report, SPU has determined that a hybrid alternative
best suits their future needs this would include up to 4 water treatment plants that will treat the
majority of the water consumed in the system with a handful of wells remaining to be used as
peaking facilities. SPU has started planning to identify property requirements for each proposed
hybrid water treatment plant (WTP) locations. For the WTP in the Normal Zone (NES Zone WTP -
Gravel Site)) which is intended to treat water from the major Normal zone wells (Well No. 6, 7, 9,
10, 11, 15, 16, and 17) as well as three new wells (Well No. 18, 19, and 22), a large site with
good vehicular accessibility is needed. After evaluating several sites for the NES Zone WTP, two
properties have been identified (Mac Equities’ property & Hawkins’ Property) as the most
feasible site options. For purposes of long range planning, the Hawkins property is used as the
assumed location for system modeling and planning maps.
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The three other WTP sites include:

e Tank 8 — 2"“HES WTP: Located on the far west end of the system, this with would be fed
by New Well 23, and additional wells (Well 23 and 24)

e Pump House 12 WTP — Serving Wells 12, 13 and 14
e Pump House 20 WTP — Service Wells 20 and 21.

If SPU pursues the development of water treatment, it is recommended that the focus be on the
development of the NES zone WTP which would serve the majority of SPU’s water supply needs
through the planning period with the other wells acting as backup on peaking facilities.

5.4 | Total System Reliable Supply Capacity

The reliable supply capacity of a water system is the total available delivery rate with the largest
pumping unit(s) out of service. The reliable supply capacity is less than the total supply capacity
because well and other supply pumps must be periodically taken out of service for maintenance.
These water supply pumps can be off-line for periods of days to several weeks, depending on the
nature of the maintenance being performed. For a system as large as Shakopee with 19 high
capacity wells, it is somewhat likely that for two wells to be offline at the same time comprising
approximately 10% of the total supply capacity. Because off this, system wide well supply
requirements will assume that the SPU water supply system should be capable of meeting
maximum day demands with the Ultilities’ largest two wells out of service.

Under present operating conditions, the existing wells have a combined total capacity of about
25.5 MGD when operating 24 hours per day. However, the reliable capacity of the supply well is
approximately 22.8 MGD with the two highest yielding wells out of service. The availability of this
reliable supply capacity assumes there will be no significant declines or changes in the water
supply capacity over the next 20 years.

As discussed in previous reports and shown in Table 12, SPU’s maximum day demand in 2045 is
approximately 24.0 MGD. This indicates a potential need for 1.2 MGD of additional reliable
supply capacity to meet projected water system demand growth. This would equate to roughly
two new wells by 2045, as dictated by previous studies. It should also be noted that future
demands are estimated projections (not records) and thus should be re-evaluated frequently
(every five years t) as water use trends can change over time.

In addition to two new wells required for growth, it is recommended that Wells No. 4 & 5 be
replaced with new wells that would feed one of the proposed water treatment facilities. In all, 4
new wells are recommended to be installed over the planning period (Through 2045)

5.5 | Reliable Pumping Capacity and Storage

The previous reports developed sizing criteria for reliable pumping capacity. This plan updates
that analysis in relation to revised projected water demands.

To determine the water supply and storage needs of a community, average daily demands, peak
demands, and emergency water needs must be considered. In the sections below, calculations
are used to determine future water supply and storage volume requirements for the SPU water
system. Water storage facilities should be capable of supplying the desired rate of fire flow for the
required length of time during peak demands when the water system is already impacted by
other uses and with the largest supply pump out of service.
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The below discussion assumes that maximum day demands are occurring on the system storage
volume is reduced by peak demands greater than firm supply pumping rate (i.e., equalization
storage is expended). For purposes of this analysis, it is assumed that the “firm capacity” of the
water supply wells, and booster pumps (largest pump out of service) is capable of supplying
maximum day demands.

Because there are multiple pressure zones in the SPU water system, served by elevated storage,
it is important to evaluate the needs of each zone separately.

5.5.1 | Total System Pumping and Storage

The previous Water Comprehensive Plan evaluated the total water system storage needs as well
as each individual pressure zone. The plan did not identify any total water system storage needs,
meaning when analyzed as a completer system, additional storage is not recommended. Rather
each individual pressure zone needs to be analyzed for storage needs within that zone. To
determine the water storage needs of a community, average daily demands, peak demands, and
emergency needs must be considered. The storage tanks of the water system are listed in the
table below. The volumes in the table are compares to the projected storage needs within each
pressure zone.

Table 14 — Existing Water Storage Facilities

Structure Type of Storage Year Primary Overflow Storage Capacity
Name Structure Constructed Material Elevation (ft) (CEULNS))
Tank No. 1 Elevated 1966 Steel 933.00 2,000,000
Tank No. 2 Elevated 1940 Steel 933.00 250,000
Tank No. 3 Elevated 1980 Steel 933.00 1,500,000
Tank No. 5 Ground 2005 Steel 933.00 2,500,000
Tank No. 6 Ground 2005 Steel 933.00 2,500,000
1stHigh Zone
Tank No. 4 Elevated 2002 Steel 1015.00 500,000
Tank No. 7 Ground 2015 Steel 1015.00 2,000,000
Tank No. 8 Elevated 2019 Steel 1115.00 750,000
Tank No. 9 Elevated 2025 Steel 1115.00 500,000
TOTAL (MG) 12.50

5.5.2 | Individual Pressure Storage Analysis Summary

Water pumping/transfer needs as well as water storage needs were calculated for each pressure
zone. In essence, each pressure zone was analyzed individually in relation to water pumping and
storage needs. For example, if a pressure zone is short on transfer/pumping capacity, it is
feasible that can borrow water from a neighboring zone. The primary purpose of this analysis is
to assure each pressure zone has sufficient storage capacity as well as supply capacity whether
it be an internal zone supply well or pumping station.
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Table 15 — Summary of Future Water Storage Needs — By Pressure Zone
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Existing Firm Pump Cap. (MGD) 141 6.5 1.4 26 5.5 1.4
Existing Storage Volume MG) 6.8 2.5 05 | 0.75 | 1.25 -
2035 Planning Period
Assumed Firm Pump Cap. (MGD) 141 6.5 144 | 259 | 5.5 1.4
Average Day Demand (MGD) 4.6 16 | 010 | 0.41 0.5 | 0.08
Max Day Demand (MGD) 12.8 4.7 0.25 | 0.75 1.0 0.22
Recommended Storage Volume (MG) 4.9 1.8 | 0.24 | 0.26 1.0 N/A
Additional Storage Recommended - - - - - N/A
2045 Planning Period
Assumed Firm Pump Cap. (MGD) 141 6.5 1.4 4.3 5.5 1.4
Average Day Demand (MGD) 54 20 | 0.18 1.1 1.3 | 0.13
Max Day Demand (MGD) 150 | 55 | 050 | 3.0 3.5 | 0.37
Recommended Total Storage Volume (MG) | 4.9 2.3 0.4 1.1 0.1 N/A
Additional Storage Recommended - - - *0.4 - N/A
Table Notes: Interzone Supply/Pumping Recommended represents water that would need to flow
from a higher elevation zone - *Need for added storage in 2" High West mitigated when combined
with 2" High zone

5.5.3 | Pressure Zone Pumping/Transfer Analysis

This section summarizes the pumping capacity needs of each pressure zone as they relate to
both supply and inter-zone pumping. While the total supply section determines the adequacy of
supply at a total system level, this section aims to ensure each pressure zone can move water
internally to satisfy the system demand from either an internal supply source or through transfer
of water from a neighboring zone. An individual pressure zone analysis for each pumping
capacity is included in the table below. This table summarizes the assumed firm pumping
capacities for each pressure zone including unit wells and booster pumping station units which
deliver water to water demand within each pressure zone.
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Table 16 — Summary of Future Water Supply Needs — By Pressure Zone
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Existing Firm Pump Cap. (MGD) 141 6.5 14 26 5.5 1.4
2035 Planning Period
Max Day Demand (MGD) 12.8 4.7 0.2 0.7 1.0 0.2
Pumping/Transfer Surplus/Shorfall 14 1.9 1.2 1.8 4.5 1.2
Additional Transfer/Pumping
Recommended (MGD) 0 0 0 0 0 0
Transfer/Pumping Type - - - - - -
2045 Planning Period
Max Day Demand (MGD) 15.0 5.5 0.5 3.0 3.5 0.4
Pumping/Transfer Surplus/Shorfall -0.8 1.0 0.9 -0.4 2.0 1.1
Additional Transfer/Pumping
Recommended (MGD) 1.0 0.0 0 0.4 0 0
Transfer/Pumping Type G P - - - -
Table Notes: Interzone Supply/Pumping Recommended represents water that would need to flow
from a higher elevation zone, P=Pumped from lower connected zone, or new well, G=Gravity flow
from higher connected zone

5.5.4 | Pressure Zone Pumping/Transfer Analysis with Added Louisville Demand

An additional water supply and storage analysis was conducted for the 2"%-HES to analyze the
impacts of potential added demand from Louisville township. The results of this analysis are
documented in appendix B. In Summary, if SPU were to serve Louisville from the existing
planned SPU infrastructure, and added wells within the SPU system that would supplement to
serve Louisville, additional pumping considerations would be needed to deliver an additional 4.6
MGD of water from the 1-HES to the 2"-HES and Louisville. Options and alternatives to achieve
this are discussed further in section 6.

5.6 | Water Distribution System Analysis

A hydraulic computer model was generated/updated to evaluate the performance of the SPU’s
current water distribution system. The model used the most recent geographical information
system (GIS) data for SPU’s water system assets, and was created using WaterGEMs®, a pipe
network program developed by Bentley®. The previously calibrated model was verified using
hydraulic and pumping data supplied by SPU.

Since pressures in the current system are not of concern, the model was utilized to assess water
delivery throughout the system. Using both average day and maximum day demand and utilizing
four (4) pump priority or “steps” used by SPU, the system was modeled for water distribution
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pressure and fire flow throughout the system. Results of the system modeling is documented in
the figures included in this report.

Information revealed in this analysis will be accounted for in the recommended improvements
section.

5.6.1 | Delivery of Water to Large Water Use Customers

As noted earlier, the current water projections are based on existing customer types, with
projected water user distributed across the water system model according to potential
development. However, large potential customers, such as data centers requiring up to 2.0 MGD,
have approached SPU. To ensure system reliability, an impact analysis for these high-demand
users has been included, focusing on a hypothetical connection on the west side of the 1st high
zone. Alternative water supply delivery methods to serve such a used are discussed further in
section 6 of this report.

6 Recommended Improvements

With updated water use projections and new ultimate land use planning information, the
recommended short term and long term water system improvement recommendations have been
revisited and summarized below. Many of the improvements previously identified have been
confirmed and a more exhaustive list of improvements has been developed.

The purpose of this section of the report is to review and recommend facility improvement
priorities for the water system moving forward. With growth of the City, and therefore the water
system expected during the next planning period, additional water system to facilities should be
planned for so all customers receive exceptional water service. As previously mentioned, the new
growth and expansion of the water system is expected to occur in the western portions of the first
and second pressure zones. While it is impossible to know exactly how the area will grow in
terms of specific users and road alignment, so general estimates in relation to future land-use
can be made and facilities planned for based on these assumptions.

The ultimate water system planning map, presented in Figure 6-1 represents a guiding document
for the growth and expansion of the water supply, distribution, and storage systems. Expansion of
the water system in a manner outlined in this document will help to assure that exceptional and
robust water system is provided to all customers in the future.

This section will provide recommendations to remediate deficiencies and to prepare the system
for future growth. A map of planned improvements is shown in Figure 6-1 and will be referenced
throughout this section.

6.1 | Supply Improvements

A community’s water supply capacity is sized to meet maximum day demands reliably. The
industry standard is to provide enough pumping capacity to meet the maximum day demand rate
with the largest two pumps out of service (i.e., firm capacity). Current well supply capacity for
SPU is 26.9 MGD, and the firm pumping capacity is 22.2 MGD. Maximum day demands reached
a peak of 16.3 MGD in 2012. That rate has fluctuated since then but could reach that level during
an extreme drought year.

2024 COMPREHENSIVE WATER PLAN SHPUC 177653
Page 27



Based upon the peak demand projections in Table 12 and the well analysis discussed in section
5.5, it is estimated that projected maximum daily demand may exceed firm/reliable well supply
capacity. For that reason, additional capacity is recommended in the future. The previous section
of this report identified the need for approximately 1.2 MGD or more in reliable supply capacity to
meet projected water system demand growth through the 2045 planning period. In Addition,
replacement wells for some of the more problematic facilities is recommended.

6.1.1 | New Water Production Wells

SPU has an established need to increase water production for future demand, but also for
replacement of existing wells with various concerns (i.e., sand, high contaminant levels, etc.).
The following concerns exist that may necessitate the need for new production wells:

e Wells No. 4 and 5 have sand issues in addition to quality concerns in related to PFAS

o Wells No. 6 and 7 have potential PFAS concerns, however they do not exceed current
limits.

o Wells No.3 is not operated regularly and is considered an emergency backup well. IF
Well No.3 needs to operate, SPU has provisions in place to operate it with Well No.2 and
8 for blending.

Currently, Well No. 23 is planned to be online by 2025. The Minnesota Department of Natural
Resources (MN DNR) has suggested Shakopee opt out of installing wells east of County Road
83. Additionally, SPU has expressed interest in resting wells by opting for a higher level of
redundancy, which would require a greater quantity of wells to allow some wells to be offline.

The Church addition is being considered as a future well site. Additionally, well siting in relation to
future water treatment plant locations must be considered.

6.1.2 | Potential Future Well Locations

SPU has been proactive to identify future well sites in order to sustain and maintain reliable water
supply to Shakopee and the water system. These future well sites are anticipated to fulfill needs
related to future capacity needs related to growth, replacement of aging and problematic wells as
well as for additional supply needs that may emerge. In the section below, up to 10 potential well
site installations are described. These well sites are consistently within the confines of the “likely”
locations for wells identified in the aquifer sustainability study.

6.1.2.1 | Future Well 18 & Well 19

Well 18 and 19 are proposed to be located near the 17" Ave Sports complex. SPU has
previously secured these sites and they are available for future development as water supply
wells and could also be piped to the proposed nearby WTP

6.1.2.2 | Future Well 22 and Future Well Site A (Well 24)

Near new well No.23, additional well sites have been identified and secured by SPU. Long range,
these two sites would feed the west 2™ high zone, in addition these wells would have the
potential to supply the Tank 8 WTP.

6.1.2.3 | Church Addition — (Future Well Sites B & C)

SPU has acquired land, known as the “Church Addition”. This site has the potential to be home to
two wells. The previous iteration of the comprehensive water plan also identified this site for a
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6.1.2.4

6.1.2.5

6.1.2.6

6.1.2.7

6.1.3
6.1.3.1

6.1.4

6.1.5

booster station. With the potential for a future WTP providing water between zones, the need for
this booster station is eliminated, thereby freeing up additional space for both wells.

Eagle Creek — Future Well Site D

SPU has acquired land near the intersection of Eagle Creek Blvd and US 169 — this location has
the potential to serve as a well site and could feed the proposed water treatment plant.

Gravel Pit / WTP Site — Future Well Site E

One of the prospective sites for the water treatment plant includes an existing water production

well. SPU is exploring the possibility of adding this well as a future system well or constructing a
new municipal grade well near this site. Early water quality testing has shown promising results

for anticipated water quality.

Windermere Booster Site — Future Well F

SPU has previously identified a location at the Windermere booster station that could provide a
site for a future well. As a standalone well, this well would serve the 2HES (west), for long term
planning, securing the ability to connect this well with a dedicated water main for delivery of water
to the Tank 8 WTP would be required.

Pump House 12 East - Future Well Site G

Areas east of pump house 12 have the potential for future development. In light of this, SPU has
the potential ability to secure additional land for a future well in this area. If this well were to be
developed, it would primarily serve the 2HES (Central) will the later ability to feed to the Pump
House 12 WTP.

Other Well Considerations
Decommissioning of Well 4 & Well 5

The location of Wells 4 & 5 combined with the sanding issues present at in these facilities make
them a prime candidate for decommissioning. It is recommended that these wells eventually be
phased out of the of the water system with the capacity of these wells replaced by two of the
proposed available well sites (depending on capacity).

Reconfiguration of Wells 2, 8 & 3

In the past decade, pump house 3 has been up improved and upgraded. Pump house 2 (Serving
wells 2 & 8) is in need of rehabilitation. As SPU proceeds toward a WTP option, these wells will
be considered peaking wells. As such, rather than upgrading Pump House 2, Well 2 and Well 8
could be pumped to a common location at Well No.3 This would allow the water at these facilities
to blend for more constant quality and would also reduce O & M costs related to extra facilities.
As the City plans for a road project along this route, the required dedicated water main to deliver
water from Well 2 & 8 to well No.3 can be installed.

Existing Well Maintenance

Regular maintenance and rehabilitation of municipal wells are essential to sustain production
capacities and ensure a reliable water supply. Over time, wells can experience reduced efficiency
due to factors such as clogging, corrosion, and mechanical wear. Routine inspections and
upkeep help identify and address these issues early, preventing significant declines in water
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6.2
6.2.1

6.2.2

6.2.3

6.3
6.3.1

output. By investing in proactive well maintenance, municipalities can extend the lifespan of their
wells, optimize water production, and avoid costly emergency repairs or replacements

Interzone Transfer Improvements
1st-HES Pressure Zone Transfer from NES

The previous comprehensive water plan had identified a potential Church addition booster station
that would move water from the Normal HES to the 1HES. With the emergence of the NES WTP,
the ability to deliver water directly from the WTP to the 1-HES would be recommended and is
assumed as the logical solution for future planning.

Riverview (East 2nd-HES) Pressure Zone Redundancy

In years past it was believed that the East pressure zone might eventually require an elevated
water storage tank. However, current land use trends suggest that the number of connections in
this area will be limited, making a long-term solution with a booster station more viable.
Consequently, the construction of a secondary, redundant booster station is advised to maintain
system pressure in the event of a primary booster station failure. The primary station is being
equipped with two 1,000 gpm service pumps for fire protection. However, it is sensible to design
the secondary station on a smaller scale, with two 100 gpm pumps, to meet the usual system
demands. A smaller booster station could be installed in a below-grade vault or a small flip-top
enclosure, enhancing system redundancy and aiding water circulation by allowing water supply
from two different entry points to the pressure zoned

2"d-HES Booster Stations — Impact of Louisville Service.

If Louisville were to fully develop before the anticipated connection of the 2"9-HES West and 2"-
HES central zones — A dedicated Booster Station should be planned that can move water from
the 15-HES to the 2nd-HES (West) Absent of the connection with the Central portions of the 2"9-
HES, this station would need to have a capacity of 4.6 MGD, however this capacity requirement
would drop to 2.5 MGD if the West and Central potions of the 2"-HES were connected and if an
additional booster station were constructed in Arbor Bluffs, adding additional supply to the
combined 2"%-HES. The benefit of an added booster station at Arbor Bluffs would be more fully
realized with the connection of the two pressure zone areas, with the booster station supporting
delivery of water across the system to Louisville, in concert with the Louisville dedicated Booster
Station. For long-range planning a 3.0 MGD Booster pumping facility is envisioned for Arbor
Bluffs and a 3.0 MGD facility (Expandable to 5.0 MGD) is envisioned to serve Louisville. While
these facilities are not needed immediately, land should be set aside to accommodate the future
possibility that they will be needed if and when Louisville is served by SPU.

Water Quality Improvements
Water Treatment — Hybrid WTP Development

The long-term vision for potential water treatment in Shakopee includes a large NES zone
treatment facility that would receive water from up to 12 wells with this facility would be the
largest and first to be built with to potential to build 3 additional 3.0 MGD water treatment facilities
to serve other well clusters in other pressure zones. This will reduce the infrastructure for
treatment processes and equipment required by only treating at four (4) different sites, rather
than up to seven (7) if each well cluster had its own water treatment plant. Also considered in the
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previous Water Treatment Feasibility study. It will also reduce the amount of transmission mains
required to provide systemwide treatment.

The table below describes the proposed treatment facilities. The proposed facilities are described
in more detail in the following sections.

Table 17 — Hybrid Proposed Water Treatment Facilities

Supply Wells
Satellite WTP
Location foti WTP Capacity
Existing Wells New Wells (MGD)
Wells No. 6, 7, 9, 18.0
(glrzasv(\a/:rlgi?) 10, 11, 15, 16, 3 -4 Additional
and 17
Pump House | Wells No. 12, 13, 3.0
12 - WTP and 14 O
Pump House | Wells No. 20 and 3.0
20 - WTP 21 NONE
Tank 8 - WTP Well 22 2 Additional 3.0

6.3.1.1 | NES Zone WTP (Gravel Pit Site) — Primary 18.0 MGD WTP

The proposed WTP will treat water supplied from all the SPU’s NES zone wells (Well No. 6, 7,
9,10, 11, 15, 16, and 17) as well and three (3) new wells (Well No. 18, 19, and 22). If all the wells
were running, the plant’s capacity would need to be designed to treat 18.8 million gallons per
day. A water quality analysis of water is difficult to determine, since not all the wells will be
running at the same time and three (3) of the eleven (11) supply wells are new wells. To allow for
changing water conditions and full operational control, the WTP should be designed to reduce the
levels of iron, manganese, and nitrate.

The WTP has the potential to be to be located on the gravel pit site (1650 Co Rd 83, Shakopee,
MN), which is southwest of the intersection of Mystic Lake Dr and 17th Ave E. An extension of
Philipp Ave will eventually run through the gravel site parallel to 17th Ave E. The proposed WTP
should be located south of the future road to allow enough room for future development. If SPU
decides that this location is not the most advantageous for the WTP, a similar site between Pump
House 15 and Mystic Lake Dr (Co Rd 83) should be selected due to the proximity to nearby
wells. And reach to pressure zones. This would have to be worked out during the design phase of
the project.

If SPU pursues water treatment, this facility would likely be the first and primary water treatment
facility built for Shakopee. Given the potential capacity of the WTP, the facility would be capable
of serving most SPU’s daily water supply needs. When daily demand exceeds the plant capacity,
SPU could choose to operate the other wells which would be used as peak day wells. Eventually
these other wells may benefit from added filtration plants, however, the hydraulic analysis
completed for this report assumes the use of this facility as a primary water supply point for the
entire community with the other wells operating during peak demand conditions to sustain water
storage levels.
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In addition, given the potential for this facility to be located in the NES but near the 15t HES, the
WTP should be configured that the discharge from the WTP could feed either pressure zone
through dedicated water main.

6.3.1.2 | Pump House 12 WTP (1HES East)

The proposed satellite treatment plant will be within the Pump House 12 site and will treat water
supplied from Well No. 12, Well No. 13, and Well No. 14. As noted previously in the report,
existing Well No. 14 is not operated frequently due to subpar water quality and will remain as a
last resort emergency well that would require blending when operating. Due to the pumping
capacity of Well No. 14, it may be more economical to decommission the well rather than pay for
the upkeep.

If Well No. 12 and Well No. 13 were both running, the plant’s capacity would need to be designed
to treat 2.7 MGD (3.2 MGD with Well No. 14 running). A water quality analysis of water from Well
12 and Well 13 estimates that manganese could range from 0.01 mg/L to 0.08 mg/L, depending
on which well is running, and expect iron and nitrate levels to be near zero. To achieve reduced
levels of manganese, the proposed satellite WTP should be designed as an iron and manganese
removal facility. These processes will also remove the elevated levels of iron from Well No. 14 if it
was required to supply the WTP.

Though PFAS is not an immediate concern for the wells associated with this facility, emerging
regulations may require for the eventual treatment of PFAS or other emerging contaminants. With
this in mind, the future WTP should be designed to be able to accommodate additional treatment
features if they are needed in the future.

6.3.1.3 | Pump House 20 WTP (1HES West)

The proposed treatment plant will be within the Pump House 20 site and will treat water supplied
from Well No. 20 and Well No. 21. If both wells were running, the plant’s capacity would need to
be designed to treat 3.3 million gallons per day. A water quality analysis of water from Well No.
20 and Well No. 21 estimates that nitrate could range from 1.1 mg/L to 3.6 mg/L, depending on
which well is running, and expect iron and manganese levels to be near zero. To achieve
reduced levels of nitrate, the proposed satellite WTP should be designed as a nitrate removal
facility.

Additionally, while Wells 20 and 21 have detected trace amounts of PFAS well below the Health
Risk Index (HRI) thresholds, evolving regulatory requirements might necessitate the adoption of
treatment technologies for complete PFAS removal. Although PFAS currently poses no
immediate concern for the wells at this facility, forthcoming regulations could mandate treatment
for PFAS and other emerging contaminants. Therefore, it is advisable that the future Water
Treatment Plant (WTP) be designed with the flexibility to incorporate additional treatment
capabilities as needed

6.3.1.4 | Tank 8 WTP (2HES West)

The proposed satellite treatment plant will be at the new Tank 8 site on the west side of town.
The proposed WTP will be supplied by two (2) new wells (Well No. 23 and Well No. 24). It is
anticipated that the capacity would need to be designed to treat 3.0 million gallon per day. Since
there has not been a water quality analysis done at the proposed site, it should be assumed that
the WTP should be designed to treat for iron, manganese, and nitrates. To achieve reduced
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levels of iron, manganese, and nitrates, the proposed satellite WTP should be designed as an
iron and manganese, and nitrate removal facility.

It is proposed that Well No. 23 and Well No. 24 be constructed to supply this area. The proposed
location of the wells would be on the same site as new Tank 8 in the 2HES zone (west) and
would work in conjunction with Tank 8. Due to their location in a higher pressure zone, they could
also easily feed water to the lower pressure zones by gravity. Additionally, the construction of
these wells near each other, as well as the proposed WTP, would allow for shorter watermains to
be constructed.

The limited water quality data from the well currently under construction and potential future wells
supplying this Water Treatment Plant (WTP) do not indicate an immediate need for PFAS
treatment. However, evolving regulatory requirements might require the implementation of
technologies for complete PFAS removal. While PFAS does not currently pose an urgent concern
for the wells at this facility, upcoming regulations may demand treatment for PFAS and other
emerging contaminants. Consequently, it is recommended that the future WTP be designed with
the capability to integrate additional treatment features as necessary

6.4 | Storage Improvements

With two new elevated storage tanks constructed in the past 5 years, water storage needs will
not be a concern for the current planning period (through 2045). In the long term, this
recommendation is based on the assumption that the West and Central portions of the 2" High
zone will eventually be connected to each other, allowing storage tanks No.8 and No.9 to work
with one another. Provided water use trends continue as expected, the City should have
adequate storage for the current planning period. If the system were to expand to serve
additional portions of Louisville township, additional storage may be required.

6.5 | Water Main Improvements

Key trunk water mains have been identified through system modeling and planning in order to
support future system operations. With a potential shift to a hybrid water treatment system,
adequately sized trunk water main will be essential moving forward. In Addition, key raw water
mains to deliver water to proposed treatment facilities will be required if water treatment facilities
are constructed.

6.6 | Large Water Customer Accommodations

As previously discussed, part of the comprehensive planning effort considers the integration of
large water users into the existing infrastructure, specifically in the 1st high pressure zone. Two
primary options are available to serve these users, each with distinct advantages and
considerations.

Distribution System Feed Option: The most apparent option involves serving the large water
user directly from the current distribution system, which includes water sourced from both the 1st
High Elevation Storage (1HES) and the 2nd High Elevation Storage (2HES). Pressure reducing
valves (PRVs) would be strategically used to manage the pressure differences between these
zones and ensure a consistent supply at the required pressures. This method leverages existing
infrastructure, minimizing the need for significant new constructions and allowing quick
integration of the user into the water supply network. Additional system modeling indicates that
this method would be feasible if developed carefully so that nearby customers would not be
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negatively impacted by the large uses. The accommodation of such a user would impact the
overall future well needs of the complete SPU system increasing the future well needs by 1 or 2
wells depending on ultimate demand requirements. At a minimum such a user would need to be
fed on a looped 12-inch line, fed from both pressure zones.

Dedicated Water Supply Option: This alternative proposes the installation of two dedicated
wells to serve the large water user directly. This approach would be particularly viable if the water
is required primarily for cooling purposes, where the quality of water, in terms of aesthetic and
minor chemical constituents, might not be as critical. Direct well service would isolate the user's
supply from the main system, thus not impacting the water pressure and quality for other
consumers. This setup could provide a more reliable and controlled water supply to the user, as it
eliminates dependency on the broader system's dynamics, which might fluctuate due to seasonal
demands or maintenance activities, the development of such wells would only serve to benefit
the dedicated user(s)

6.7  System Planning

Figure 6-1 illustrates the water system comprehensive plan to meet current and projected water
system needs through the 2040 planning period. As mentioned previously, these improvements
are intended to correct existing deficiencies as well as meet the needs for future growth and
development. To demonstrate the effectiveness of the recommended improvements, Figures 2
and 3 illustrate the anticipated maximum day demand pressures and maximum day fire flows,
respectively, with the recommended improvements under projected 2045 demands conditions.

The recommended improvement plan to serve the future service area has been developed as a
tool to guide SPU in the siting and sizing of future system improvements. While the plan may
represent the current planned expansion of the SPU system, future changes in land use, water
demands, or customer characteristics could substantially alter the implementation of the plan. For
this reason, it is recommended that the plan be periodically reviewed and updated using area
planning information to reflect the most current projections of SPU service area growth and
development.

The improvement plan is a guidance document that details existing conditions and
recommendations for the future. The plan is based on future conditions as perceived in 2045. As
time progresses, additional information will become available, and events will shape the
development of the SPU service area. The plan must be dynamic in response; it should be
studied and used but also adjusted to conform to the changes and knowledge that will come with
time. Updates should be made on a regular basis, probably every five to ten years.

{ | Capital Improvements Plan

One of the main objectives of this study was to develop a long-range Capital Improvement Plan
(CIP) for water system facilities. The CIP provides information on the anticipated cost and timing
of future water supply, storage, and distribution improvements.

The previous section summarizes the recommended water system improvements anticipated
throughout the planning period. This section summarizes the recommended water system
improvements and presents a proposed Water Utility capital improvements program. The
recommended Capital Improvements Plan prioritizes system improvements and provides a
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1.1

1.2

1.3

1.4

1.5

schedule for the timing of construction. Budget cost estimates for each improvement are also
summarized.

Supply

Based upon the current and projected water system needs, additional wells will be required to
provide reliable supply capacity for current and future water demands. While near term water
system demands can be supplied by current well capacities, additional wells will be required to
support growth and development. Two new wells are identified to support water system growth
and replace aging wells through the 2045 planning period with two additional wells identified and
planned for as replacement wells for Wells 4 & 5.

Treatment

Up to four water treatment plants are considered in planned for to serve Shakopee long term.
The primary focus moving forward would be to first establish the NES WTP (18 MGD Capacity)
which would be a central facility capable of providing daily water supply for the majority of
Shakopee which the other sites acting as supplemental and peak wells.

Storage

The current water system is support by robust water storage volumes, however, as the water
system grows additional storage will be necessary. Historically, it has been a practice to add
elevated storage to a pressure zone when the number of users connected approaches 250
homes. Most recently Tanks No. 8 and 9 were added to the second high pressure zones which
has satisfied expected long term storage needs. If expansion were to take place beyond the
current planning area, or if an unforeseen large water user were added to the system, additional
storage may be required.

Water Booster Stations and Flow Control

Movement of water between pressure zones is important for redundancy. As new wells are
added throughout the system, a demand to move the supplied water from zone to zone will be
required. As a result additional booster stations are planned to move water from the lower
services zones to higher zones. In similar fashion, flow control valves located at the booster
station facilities are beneficial to move water in a controlled fashion from the higher zones to
lower zones.

Distribution

Figure 6-1 is the proposed SPU 2045 Water System Master Plan Map. The figure illustrates the
recommended improvements to the existing distribution system to serve the current and
potentially expanded service area. The improvements have been recommended to strengthen
the existing water distribution network, and support system expansion into future service areas.
The figure also shows how long range trunk mains may be installed. Trunk main looping should
be a priority in the expansion of the service area and in water main replacement projects. The
proposed layout of trunk mains in this report would provide water supply and fire protection
capabilities to existing and projected service areas. In addition, recommended trunk mains will
connect water supply and storage facilities with points of use on the system.
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Figures

Figure 2-1 — Existing Water System

Figure 2-2 — Planned Pressure Zones

Figure 3-1 — Existing Land Use

Figure 3-2 — Water Service Areas

Figure 4-1 — Water Sales Distribution

Figure 4-8 — MD Peak Hour Pipe Velocity

Figure 5-1 — Average Day Demand Pressure

Figure 5-2 — Maximum Day Demand Pressure

Figure 5-3 — Maximum Day Peak Hour Demand Pressure

Figure 5-6 — Maximum Day Calculation Available Fire Flow

Figure 6-1 — Proposed Water System Improvements

Figure 6-2 — 2045 Proposed WTP and Raw Water Transmissions System
Figure 6-3 — 2045 Water System Static Pressure

Figure 6-4 — 2045 System Fire Flows Ultimate System and Louisville Fire Flow
Figure 6-5 — 2045 System Fire Flows Ultimate System Fire Flow

Figure 6-6 — 2045 Ultimate System Average Day Demond

Figure 6-7 — 2045 Water System AD Ultimate System Static Pressure
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