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DEPARTMENT OF NATURAL RESOURCES – DIVISION OF ECOLOGICAL AND 
WATER RESOURCES AND METROPOLITAN COUNCIL 

INTRODUCTION TO WATER SUPPLY PLANS (WSP) 

Who needs to complete a Water Supply Plan  
Public water suppliers serving more than 1,000 people, and large private water suppliers in designated 

Groundwater Management Areas, and all water suppliers in the Twin Cities metropolitan area, are 

required to prepare and submit a water supply plan. 

The goal of the WSP is to help water suppliers: 1) implement long term water sustainability and 

conservation measures; and 2) develop critical emergency preparedness measures. Your community 

needs to know what measures will be implemented in case of a water crisis. A lot of emergencies can be 

avoided or mitigated if long term sustainability measures are implemented. 

Groundwater Management Areas (GWMA) 
The DNR has designated three areas of the state as Groundwater Management Areas (GWMAs) to focus 

groundwater management efforts in specific geographies where there is an added risk of overuse or 

water quality degradation.  A plan directing the DNRs actions within each GWMA has been prepared. 

Although there are no specific additional requirements with respect to the water supply planning for 

communities within designated GWMAs, communities should be aware of the issues and actions 

planned if they are within the boundary of one of the GWMAs.  The three GWMAs are the North and 

East Metro GWMA (Twin Cities Metro), the Bonanza Valley GWMA and the Straight River GWMA (near 

Park Rapids).  Additional information and maps are included in the DNR webpage at 

http://www.dnr.state.mn.us/gwmp/areas.html 

Benefits of completing a WSP 
Completing a WSP using this template, fulfills a water supplier’s statutory obligations under M.S. 

M.S.103G.291 to complete a water supply plan.  For water suppliers in the metropolitan area, the WSP 

will help local governmental units to fulfill their requirements under M.S. 473.859 to complete a local 

comprehensive plan.  Additional benefits of completing WSP template:  

 The standardized format allows for quicker and easier review and approval  

 Help water suppliers prepare for droughts and water emergencies. 

 Create eligibility for funding requests to the Minnesota Department of Health (MDH) for the 

Drinking Water Revolving Fund.   

 Allow water suppliers to submit requests for new wells or expanded capacity of existing wells. 

 Simplify the development of county comprehensive water plans and watershed plans. 

 Fulfill the contingency plan provisions required in the MDH wellhead protection and surface 

water protection plans. 

 Fulfill the demand reduction requirements of Minnesota Statutes, section 103G.291 subd 3 

and 4. 

http://www.dnr.state.mn.us/gwmp/areas.html
https://www.revisor.leg.state.mn.us/statutes/?id=103G.291
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 Upon implementation, contribute to maintaining aquifer levels, reducing potential well 

interference and water use conflicts, and reducing the need to drill new wells or expand 

system capacity. 

 Enable DNR to compile and analyze water use and conservation data to help guide decisions. 

 Conserve Minnesota’s water resources 

If your community needs assistance completing the Water Supply Plan, assistance is available from your 

area hydrologist or groundwater specialist, the MN Rural Waters Association circuit rider program, or in 

the metropolitan area from Metropolitan Council staff.  Many private consultants are also available. 

WSP Approval Process 
10 Basic Steps for completing a 10-Year Water Supply Plan 

1. Download the DNR/Metropolitan Council Water Supply Plan Template 

www.mndnr.gov/watersupplyplans 

2. Save the document with a file name with this naming convention: 

WSP_cityname_permitnumber_date.doc.  

3. The template is a form that should be completed electronically.  

4. Compile the required water use data (Part 1) and emergency procedures information (Part 2) 

5. The Water Conservation section (Part 3) may need discussion with the water department, 

council, or planning commission, if your community does not already have an active water 

conservation program. 

6. Communities in the seven-county Twin Cities metropolitan area should complete all the 

information discussed in Part 4.  The Metropolitan Council has additional guidance information 

on their webpage http://www.metrocouncil.org/Handbook/Plan-Elements/Water-

Resources/Water-Supply.aspx.  All out-state water suppliers do not need to complete the 

content addressed in Part 4. 

7. Use the Plan instructions and Checklist document to insure all data is complete and attachments 

are included.  This will allow for a quicker approval process. www.mndnr.gov/watersupplyplans 

8. Plans should be submitted electronically – no paper documents are required.  

https://webapps11.dnr.state.mn.us/mpars/public/authentication/login 

9. DNR hydrologist will review plans (in cooperation with Metropolitan Council in Metro area) and 

approve the plan or make recommendations. 

10. Once approved, communities should complete a Certification of Adoption form, and send a copy 

to the DNR. 

 

  

http://www.mndnr.gov/watersupplyplans
http://www.metrocouncil.org/Handbook/Plan-Elements/Water-Resources/Water-Supply.aspx
http://www.metrocouncil.org/Handbook/Plan-Elements/Water-Resources/Water-Supply.aspx
http://www.mndnr.gov/watersupplyplans
https://webapps11.dnr.state.mn.us/mpars/public/authentication/login


8 

 

Complete Table 1 with information about the public water supply system covered by this WSP.  

Table 1. General information regarding this WSP 

Requested Information Description 

DNR Water Appropriation Permit Number(s) 754230 

Ownership Public                              CITY OF NORTH MANKATO 

Metropolitan Council Area  No,              (Nicollet and Blue Earth County) 

Street Address 1001 Belgrade Avenue 

City, State, Zip North Mankato, MN, 56003 

Contact Person Name Duane Rader 

Title Water Superintendent 

Phone Number 507-625-3382 

MDH Supplier Classification Municipal, Non-municipal transient, non-municipal 
non-transient, etc. 
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PART 1. WATER SUPPLY SYSTEM DESCRIPTION AND EVALUATION   
The first step in any water supply analysis is to assess the current status of demand and availability. 

Information summarized in Part 1 can be used to develop Emergency Preparedness Procedures (Part 2) 

and the Water Conservation Plan (Part 3).  This data is also needed to track progress for water efficiency 

measures. 

A. Analysis of Water Demand 
Complete Table 2 showing the past 10 years of water demand data.  

 Some of this information may be in your Wellhead Protection Plan.   

 If you do not have this information, do your best, call your engineer for assistance or if 

necessary leave blank.   

If your customer categories are different than the ones listed in Table 2, please describe the differences 

below: 
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Table 2. Historic water demand (see definitions in the glossary after Part 4 of this template)  

Year Pop. 
Served 

Total 
Connections 

Residential 
Water 
Delivered 
(MG) 

C/I/I Water 
Delivered 
(MG) 

Water used 
for Non-
essential  

Wholesale 
Deliveries 
(MG) 

Total Water 
Delivered 
(MG) 

Total Water 
Pumped 
(MG) 

Water 
Supplier 
Services 

Percent 
Unmetered/ 
Unaccounted 

Average Daily 
Demand 
(MGD) 

Max. Daily 
Demand 
(MGD) 

Date of Max. 
Demand 

Residential 
Per Capita 
Demand 
(GPCD) 

Total per 
capita 
Demand 
(GPCD) 

2006 12,557 5907 373.36 93.28 0.65 0 503.04 523.44 36.40 3.90% 1.434 2.696 2-Jun 81.46 114.21 
2007 12,817 6083 351.65 95.82 0.89 0 480.61 541.46 33.14 11.24% 1.483 2.845 3-Aug 75.17 115.74 
2008 12,935 6196 320.61 100.06 0.82 0 452.85 516.65 32.17 12.35% 1.415 3.045 11-Jul 67.91 109.43 
2009 13,003 4751 332.75 81.84 0.79 0 443.46 500.63 28.86 11.42% 1.372 2.809 19-May 70.11 105.48 
2010 13,045 4799 315.06 81.71 1.00 0 427.82 467.21 31.04 8.43% 1.280 2.466 20-Apr 66.17 98.12 
2011 13,394 6375 337.63 73.29 0.57 0 442.11 468.07 31.19 5.55% 1.282 2.267 28-Apr 69.06 95.74 
2012 13,426 6480 351.57 77.29 1.12 0 460.26 533.98 31.40 13.81% 1.463 3.030 3-Jul 71.74 108.96 
2013 13,462 6572 316.10 80.03 6.68 0 432.28 510.65 36.16 15.35% 1.399 2.420 29-Aug 64.33 103.93 
2014 13,520 6682 298.02 80.63 5.34 0 412.21 548.81 33.56 24.89% 1.504 2.871 24-Jul 60.39 111.21 
2015 13,610 6799 274.39 103.49 4.22 0 410.48 479.87 32.60 14.46% 1.315 2.503 6-May 55.24 96.60 
Avg. 
2010-
2015 

13,410 6285 315.46 82.74 3.16 0 430.86 501.43 32.66 13.75% 1.374 2.593 - 64.49 102.43 

MG – Million Gallons MGD – Million Gallons per Day GPCD – Gallons per Capita per Day 
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Complete Table 3 by listing the top 10 water users by volume, from largest to smallest. For each user, 

include information about the category of use (residential, commercial, industrial, institutional, or 

wholesale), the amount of water used in gallons per year, the percent of total water delivered, and the 

status of water conservation measures. 

Table 3. Large volume users 

Customer Use Category 
(Residential, Industrial, 
Commercial, 
Institutional, Wholesale) 

Amount 
Used 
(Gallons per 
Year) 

Percent of 
Total Annual 
Water 
Delivered 

Implementing 
Water Conservation 
Measures? 
(Yes/No/Unknown) 

1  Coloplast Corp Commercial 5,500,600 1.46% Unknown 

2  Camelot Park Residential 3,444,010 0.91% Unknown 

3  Four Season Truck Wash Commercial 3,428,600 0.91% Unknown 

4  Cliff Viessman Inc Commercial 3,408,800 0.90% Unknown 

5  Best Western Commercial 3,174,000 0.84% Unknown 

6  Navitor Midwest Commercial 2,513,640 0.67% Unknown 

7  Kato Engineering Commercial 2,335,900 0.62% Unknown 

8  Wis-Pak Commercial 2,241,000 0.59% Unknown 

9  Kwik Trip Commercial 2,137,720 0.57% Unknown 

10  Nath & Associates Commercial 1,862,600 0.49% Unknown 

B. Treatment and Storage Capacity 
Complete Table 4 with a description of where water is treated, the year treatment facilities were 

constructed, water treatment capacity, the treatment methods (i.e. chemical addition, reverse osmosis, 

coagulation, sedimentation, etc.) and treatment types used (i.e. fluoridation, softening, chlorination, 

Fe/MN removal, coagulation, etc.). Also describe the annual amount and method of disposal of 

treatment residuals. Add rows to the table as needed. 
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Table 4. Water treatment capacity and treatment processes 

Treatment  
Site ID 
(Plant 
Name or 
Well ID) 

Year 
Constructed 

Treatment 
Capacity 
(GPD) 

Treatme
nt 
Method 

Treatment 
Type 

Annual 
Amount of 
Residuals 

Disposal 
Process for 
Residuals 

Do You 
Reclaim 
Filter 
Backwas
h 
Water? 

Water 
Treatment 
Plant No. 1 

1959 (re-
habilitated 
in 1994) 

1,800,000 
Gravity 
Filter 

Fe removal, 
Chlorination, 
Fluoridation 

4.95 MG 

Discharge to 
Wastewater 
Treatment 
Facility 

No 

Water 
Treatment 
Plant No. 2 

1971 (re-
habilitated 
in 2001) 

2,640,000 
Gravity 
Filter 

Fe/Mn 
removal & 
Radium 
removal, 
Chlorination, 
Fluoridation, 
Poly-
phosphate 

11.53 MG 

Discharge to 
Wastewater 
Treatment 
Facility 

No 

        

        

        

Total NA  NA NA  NA  

Complete Table 5 with information about storage structures. Describe the type (i.e. elevated, ground, 

etc.), the storage capacity of each type of structure, the year each structure was constructed, and the 

primary material for each structure. Add rows to the table as needed. 

Table 5. Storage capacity, as of the end of the last calendar year 

Structure Name Type of Storage 
Structure 

Year 
Constructed 

Primary Material Storage Capacity 
(Gallons) 

1  Water Tower 1 Elevated storage 2009 Steel 500,000 

2  Water Tower 2 Elevated storage 1993 Steel 500,000 

3  Ground Storage Reservoir 1 Ground storage 1959 Concrete 500,000 

4  Hillside Reservoir 1 Ground storage 1959 Concrete 190,000 

5  Hillside Reservoir 2 Ground storage 1959 Concrete 60,000 

6  Ground Storage Reservoir 2 Ground storage 1971 Concrete 750,000 

7 Other -        

Total NA NA NA 2,500,000 
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Treatment and storage capacity versus demand 

It is recommended that total storage equal or exceed the average daily demand. 

Discuss the difference between current storage and treatment capacity versus the water supplier’s 

projected average water demand over the next 10 years (see Table 7 for projected water demand): 

Current well and water treatment capacities are sufficient to meet future projected average daily and maximum day 

demands.  Current well firm capacities are 1.6 MGD and 3.2 MGD in the lower and upper systems respectively.  

Treatment capacity of Plant No. 1 is 1.8 MGD and Plant No. 2 is 2.6 MGD for a combined treatment of 4.4 MGD, 

while the future peak demand is estimated at 3.46 MGD. 

 

C. Water Sources  
Complete Table 6 by listing all types of water sources that supply water to the system, including 

groundwater, surface water, interconnections with other water suppliers, or others. Provide the name 

of each source (aquifer name, river or lake name, name of interconnecting water supplier) and the 

Minnesota unique well number or intake ID, as appropriate. Report the year the source was installed or 

established and the current capacity. Provide information about the depth of all wells. Describe the 

status of the source (active, inactive, emergency only, retail/wholesale interconnection) and if the 

source facilities have a dedicated emergency power source. Add rows to the table as needed for each 

installation.  

Include copies of well records and maintenance summary for each well that has occurred since your last 

approved plan in Appendix 1. 

Table 6. Water sources and status 

Resource Type 
(Groundwater, 
Surface water, 
Interconnection) 

Resource Name MN Unique 
Well # or 
Intake ID 

 Year 
Installed 

Capacity 
(Gallons 
per 
Minute) 

Well 
Depth 
(Feet) 

Status of Normal 
and Emergency  
Operations (active, 
inactive, 
emergency only, 
retail/wholesale 
interconnection)) 

Does this Source 
have a Dedicated 
Emergency Power 
Source? (Yes or 
No) 

Groundwater Well No. 5 209823 1950 1000 680 Active* No 

Groundwater Well No. 6 209821 1959 1440 687 Active No 

Groundwater Well No. 7 112207 1975 1100 860 Active Yes 

Groundwater Well No. 8 415943 1986 1100 845 Active Yes 

Groundwater Well No. 9 809695 2015 1100 845 Active Yes 

Interconnection 
Mankato Water 
System N/A   1500 

N/A 
Emergency 
interconnection N/A 

Interconnection 
Wis-Pak 
Bottling N/A   900 

N/A 
Emergency 
interconnection N/A 

* The City is capable of providing water from the upper system to the lower system, where Well No.5 is, in the event of an emergency. 
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Limits on Emergency Interconnections 

Discuss any limitations on the use of the water sources (e.g. not to be operated simultaneously, 

limitations due to blending, aquifer recovery issues etc.) and the use of interconnections, including 

capacity limits or timing constraints (i.e. only 200 gallons per minute are available from the City of Prior 

Lake, and it is estimated to take 6 hours to establish the emergency connection). If there are no 

limitations, list none. 

The City of North Mankato must request the use of the interconnection with the City of Mankato, there is a limit of 

2.16 MGD. 

The interconnection with Wis-Pak Bottling would require temporary pipe modifications and has a limit of 1.296 MGD. 

 

D. Future Demand Projections – Key Metropolitan Council Benchmark 

Water Use Trends 

Use the data in Table 2 to describe trends in 1) population served; 2) total per capita water demand; 3) 

average daily demand; 4) maximum daily demand. Then explain the causes for upward or downward 

trends.  For example, over the ten years has the average daily demand trended up or down? Why is this 

occurring? 

1)  The population served has been steadily increasing at an annual rate of 0.9%, this is because North Mankato and 

Mankato are the regional center and largest cities of the surrounding counties.   

2)  The total per capita water demand has fluctuated between 95.7 and 115.7, staying relatively stable at 102.4 with 

a standard deviation of 7.2 gpcd.  This is likely due to annual variation in rainfall and lawn watering practices. 

3)  The average day demand has fluctuated between 1.28 and 1.50, staying relatively stable at 1.37 with a standard 

deviation of 0.08 MGD. 

4)  The maximum day demand has fluctuated between 2.27 and 3.05, staying relatively stable at 2.59 with a standard 

deviation of 0.27 MGD.  The average and max day demand trends are again likely due to variations in rainfall and 

lawn watering practices. 

 

Use the water use trend information discussed above to complete Table 7 with projected annual 

demand for the next ten years. Communities in the seven-county Twin Cities metropolitan area must 

also include projections for 2030 and 2040 as part of their local comprehensive planning. 

Projected demand should be consistent with trends evident in the historical data in Table 2, as discussed 

above. Projected demand should also reflect state demographer population projections and/or other 

planning projections.  
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Table 7. Projected annual water demand 

Year Projected 
Total 
Population 

Projected 
Population 
Served 

Projected Total Per 
Capita Water Demand 
(GPCD) 

Projected 
Average Daily 
Demand 
(MGD) 

Projected Maximum 
Daily Demand (MGD) 

2016 14149 14149 102.43 1.45 2.90 

2017 14333 14333 102.43 1.47 2.94 

2018 14519 14519 102.43 1.49 2.97 

2019 14708 14708 102.43 1.51 3.01 

2020 14899 14899 102.43 1.53 3.05 

2021 15090 15090 102.43 1.55 3.09 

2022 15283 15283 102.43 1.57 3.13 

2023 15479 15479 102.43 1.59 3.17 

2024 15677 15677 102.43 1.61 3.21 

2025 15904 15904 102.43 1.63 3.26 

2030 16900 16900 102.43 1.73 3.46 

2040 18970 18970 102.43 1.94 3.89 

GPCD – Gallons per Capita per Day  MGD – Million Gallons per Day 

Projection Method 

Describe the method used to project water demand, including assumptions for population and business 

growth and how water conservation and efficiency programs affect projected water demand: 

Projected population was determined by the average of the City Census growth trend of 1.28% annually and the 

average portion of the City/Nicollet County census population multiplied with the MN State Demographics Office 

population projections for Nicollet County.   

The average Total per Capita Demand and Peaking Factor from the past 6 years were used to determine Average 

Daily and Maximum Day Demands. 

 

E. Resource Sustainability 

Monitoring – Key DNR Benchmark 

Complete Table 8 by inserting information about source water quality monitoring efforts. The list should 

include all production wells, observation wells, and source water intakes or reservoirs.  Additional 

information on groundwater level monitoring program at:  

http://www.dnr.state.mn.us/waters/groundwater_section/obwell/index.html  Add rows to the table as 

needed.   

  

http://www.dnr.state.mn.us/waters/groundwater_section/obwell/index.html
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Table 8. Information about source water quality monitoring 

MN Unique Well # 
or Surface Water ID 

Type of monitoring 
point  

Monitoring program Frequency of  
monitoring 

Monitoring Method  

209823 
 
 
 
 

 production well 
 observation well 
 source water 
intake  
 source water 
reservoir  

Routine MDH 
sampling  
Routine water 
utility sampling  
 other 

continuous  
hourly 
 daily  
 monthly 
quarterly  
annually 

SCADA  
 grab sampling 
 steel tape 
 stream gauge 

209821 
 
 
 
 

 production well 
 observation well 
 source water 
intake  
 source water 
reservoir 

Routine MDH 
sampling  
Routine water 
utility sampling  
 other 

continuous  
hourly 
 daily  
 monthly 
quarterly  
annually 

SCADA  
 grab sampling 
 steel tape 
 stream gauge 

112207 
 
 
 
 

 production well 
 observation well 
 source water 
intake  
 source water 
reservoir 

Routine MDH 
sampling  
Routine water 
utility sampling  
 other 

continuous  
hourly 
 daily  
 monthly 
quarterly  
annually 

SCADA  
 grab sampling 
 steel tape 
 stream gauge 

415943 
 
 
 
 

 production well 
 observation well 
 source water 
intake  
 source water 
reservoir 

Routine MDH 
sampling  
Routine water 
utility sampling  
 other 

continuous  
hourly 
 daily  
 monthly 
quarterly  
annually 

SCADA  
 grab sampling 
 steel tape 
 stream gauge 

809695  production well 
 observation well 
 source water 
intake  
 source water 
reservoir 

Routine MDH 
sampling  
Routine water 
utility sampling  
 other 

continuous  
hourly 
 daily  
 monthly 
quarterly  
annually 

SCADA  
 grab sampling 
 steel tape 
 stream gauge 

Water Level Data 

A water level monitoring plan that includes monitoring locations and a schedule for water level readings 

must be submitted as Appendix 2. If one does not already exist, it needs to be prepared and submitted 

with the WSP.  Ideally, all production and observation wells are monitored at least monthly. 

Complete Table 9 to summarize water level data for each well being monitored. Provide the name of the 

aquifer and a brief description of how much water levels vary over the season (the difference between 

the highest and lowest water levels measured during the year) and the long-term trends for each well. If 

water levels are not measured and recorded on a routine basis, then provide the static water level when 

each well was constructed and the most recent water level measured during the same season the well 

was constructed. Also include all water level data taken during any well and pump maintenance. Add 

rows to the table as needed. 
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Provide water level data graphs for each well in Appendix 3 for the life of the well, or for as many years 

as water levels have been measured.  See DNR website for Date Time Water Level 

http://www.dnr.state.mn.us/waters/groundwater_section/obwell/waterleveldata.html 

Table 9. Water level data 

Unique Well 
Number or Well ID 

Aquifer Name  Seasonal Variation 
(Feet) 

Long-term Trend in 
water level data 

Water level 
measured during 
well/pumping 
maintenance 

209823 
 

Mt. Simon N/A*  Falling 
 Stable 
 Rising 

MM/DD/YY:____ 
MM/DD/YY:____ 
MM/DD/YY:____ 

209821 
 

Mt. Simon 39  Falling 
 Stable 
 Rising 

MM/DD/YY:____ 
MM/DD/YY:____ 
MM/DD/YY:____ 

112207 
 

Mt. Simon 41  Falling 
 Stable 
 Rising 

MM/DD/YY:____ 
MM/DD/YY:____ 
MM/DD/YY:____ 

415943 
 

Mt. Simon 26  Falling 
 Stable 
 Rising 

MM/DD/YY:____ 
MM/DD/YY:____ 
MM/DD/YY:____ 

809695 Mt. Simon N/A**  Falling 
 Stable 
 Rising 

MM/DD/YY:____ 
MM/DD/YY:____ 
MM/DD/YY:____ 

* Well No. 5 (209823) became an active well in 2016 and is manually monitored quarterly, 2006-2015 it was an 
emergency well and no data was collected. 
**Well No. 9 (809695) was constructed in 2016, therefore a trend has not yet been observed. 

Potential Water Supply Issues & Natural Resource Impacts – Key DNR & Metropolitan Council 

Benchmark 

Complete Table 10 by listing the types of natural resources that are or could be impacted by permitted 

water withdrawals. If known, provide the name of specific resources that may be impacted. Identify 

what the greatest risks to the resource are and how the risks are being assessed. Identify any resource 

protection thresholds – formal or informal – that have been established to identify when actions should 

be taken to mitigate impacts. Provide information about the potential mitigation actions that may be 

taken, if a resource protection threshold is crossed. Add additional rows to the table as needed. See the 

glossary at the end of the template for definitions. 

Some of this baseline data should have been in your earlier water supply plans or county comprehensive 

water plans.  When filling out this table, think of what are the water supply risks, identify the resources, 

determine the threshold and then determine what your community will do to mitigate the impacts.  

Your DNR area hydrologist is available to assist with this table.  

For communities in the seven-county Twin Cities metropolitan area, the Master Water Supply Plan 

Appendix 1 (Water Supply Profiles, provides information about potential water supply issues and natural 

resource impacts for your community.  

http://www.dnr.state.mn.us/waters/groundwater_section/obwell/waterleveldata.html
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Table 10. Natural resource impacts  

Resource Type Resource Name Risk Risk Assessed 
Through 

Describe 
Resource 
Protection 
Threshold* 

Mitigation 
Measure or 
Management 
Plan 

Describe 
How 
Changes to 
Thresholds 
are   
Monitored 

  River or 
stream  

1) Minnesota River (M‐055) 
2) Blue Earth River (M‐055‐076) 
3) Le Sueur River (M‐055‐076‐
001) 
4) Minneopa Creek (M‐055‐078) 
5) Unnamed (M‐055‐072) 
6) Unnamed (M‐055‐073) 
7) Unnamed (M‐055‐074) 
8) Unnamed (M‐055‐075) 
9) Unnamed (M‐055‐076‐011) 
10)Unnamed (M‐055‐080) 
11)Unnamed (M‐055‐071.5‐003) 
12)Unnamed (M‐055‐071.5‐001) 
13)Unnamed (M‐055‐081) 
14)Unnamed (M‐055‐072‐002) 

 Flow/water level decline 
  Degrading water quality trends 
and/or MCLs exceeded 
 Impacts on endangered, 
threatened, or special concern 
species habitat or other natural 
resource impacts 
Other: No impacts are 
anticipated because municipal 
well water is appropriated from a 
confined aquifer with very limited 
or no connectivity with surface 
waters. 

 GIS 
analysis  
 Modeling 
 Mapping 
Monitoring 
 Aquifer 
testing 
  Other: 
Inferred 

Q90 (the 90% 
exceedance 
flow) 

  Revise 
permit 
  Change 
groundwater 
pumping 
  Increase 
conservation 
  Other: No 
Impact; no 
mitigation 
measure or 
management 
plan needed 

N/A 

  Calcareous 
fen 

Lime 30 Fen  Flow/water level decline 
  Degrading water quality trends 
and/or MCLs exceeded 
 Impacts on endangered, 
threatened, or special concern 
species habitat or other natural 
resource impacts 
Other: No impacts are 
anticipated because the Lime 30 
Fen is dependent upon upwelling 
water from the Jordan Aquifer.  
The city appropriates water from 
the much deeper Mt. Simon 
aquifer. 

 GIS 
analysis  
 Modeling 
(DNR) 
 Mapping 
(DNR) 
 
Monitoring 
 Aquifer 
testing 
  Other: 
___ 

State Law 
prohibits any 
activity that 
may 
negatively 
impact a 
calcareous 
fen 

  Revise 
permit 
  Change 
groundwater 
pumping 
  Increase 
conservation 
  Other: No 
impact; no 
mitigation 
measure or 
management 
plan needed 

N/A 
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Resource Type Resource Name Risk Risk Assessed 
Through 

Describe 
Resource 
Protection 
Threshold* 

Mitigation 
Measure or 
Management 
Plan 

Describe How 
Changes to 
Thresholds 
are   
Monitored 

  Lakes and 
Wetlands 

1) Hiniker (7‐147P) 
2) Spring (52‐2W) 
3) Unnamed (52‐63W) 
4) Unnamed (7‐71W) 
5) Unnamed (7‐73W) 

 Flow/water level decline 
  Degrading water quality trends 
and/or MCLs exceeded 
 Impacts on endangered, 
threatened, or special concern 
species habitat or other natural 
resource impacts 
Other: No risk due to distance 
from production wells and 
because municipal well water is 
Appropriated from a Confined 
aquifer with very limited or no 
connectivity with surface waters 

 GIS 
analysis  
 GIS 
analysis  
 Modeling 
 Mapping 
 
Monitoring 
 Aquifer 
testing 
  Other: 
Inferred 

N/A   Revise 
permit 
  Change 
groundwater 
pumping 
  Increase 
conservation 
  Other: 
N/A 

N/A 

  Trout 
Stream (and 
designated 
tributaries) 

1)Unnamed (M‐055‐081) 
2)Unnamed (M‐055‐81‐002) 
3)Unnamed (M‐055‐071.5‐003) 

 Flow/water level decline 
  Degrading water quality trends 
and/or MCLs exceeded 
 Impacts on endangered, 
threatened, or special concern 
species habitat or other natural 
resource impacts 
Other: No impacts are 
Anticipated because municipal 
well water is appropriated from a 
confined aquifer with very limited 
or no connectivity with surface 
waters. 

 GIS 
analysis  
 Modeling 
 Mapping 
 
Monitoring 
 Aquifer 
testing 
  Other: 
Inferred 

State law 
prohibits any 
activity that 
may 
negatively 
impact a 
trout stream 
or designated 
trout stream 
tributary 

  Revise 
permit 
  Change 
groundwater 
pumping 
  Increase 
conservation 
  Other: No 
impact; no 
mitigation 
measure or 
management 
plan needed 

N/A 
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Resource 
Type 

Resource Name Risk Risk 
Assessed 
Through 

Describe 
Resource 
Protection 
Threshold* 

Mitigation 
Measure or 
Management 
Plan 

Describe How 
Changes to 
Thresholds are   
Monitored 

  Aquifer 1)Sh sand and gravel (QBAA) 
2)Sm sand and gravel (QBAA) 
3)Se sand and gravel (QBAA) 
4)St sand and gravel (QBAA) 
5)Ss surficial sand and gravel 
(QWTA) 
6)Os Shakopee (Prairie du 
Chien) 
7)Ej Jordan 
8)Etc upper Tunnel City 
9)Ew Wonewok 
10) Em Mount Simon 

 Flow/water level decline 
  Degrading water quality trends 
and/or MCLs exceeded 
 Impacts on endangered, 
threatened, or special concern 
species habitat or other natural 
resource impacts 
Other: The city impacts/pumps 
water from the Mount Simon 
Aquifer. No impacts are anticipated 
to other aquifers because of very 
limited, or no, connectivity with 
those aquifers. 

 GIS 
analysis  
 Modeling 
 Mapping 
 
Monitoring 
 Aquifer 
testing 
  Other: 
___ 

No threshold 
for Mount 
Simon at this 
time; DNR in 
investigating 

  Revise 
permit 
  Change 
groundwater 
pumping 
   Increase 
conservation 
  Other 

Aquifer static and 
pumping water levels 
will be monitored with 
the SCADA system.  
Declines in water 
levels will be reviewed 
with the proper state 
agencies.  The DNR’s 
Mount Simon Users 
Group is under 
contract to monitor 
the wells, separate 
from the City 
monitoring.  
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Resource Type Resource Name Risk Risk 
Assessed 
Through 

Describe 
Resource 
Protection 
Threshold* 

Mitigation 
Measure or 
Management 
Plan 

Describe 
How 
Changes to 
Thresholds 
are   
Monitored 

 Endangered, 
threatened, or 
special concern 
species habitat, 
other Natural 
resource 
impacts 

Various ☐ Flow/water level decline 

☐ Degrading water quality 
trends and/or MCLs exceeded 

☐ Impacts on endangered, 
threatened, or special concern 
species habitat or other natural 
resource impacts  

☒ Other: No impacts are 
anticipated. Endangered species 
are vascular plants dependent on 
soil moisture and not water level 

☐ GIS 
analysis 

☐ 

Modeling 

☐ Mapping 

☐ 
Monitoring 

☐ Aquifer 
testing 

☒ Other: 
Inferred 

Endangered 
and 
threatened 
species may 
not be 
impacted 
without a 
DNR Takings 
Permit 

☐ Revise 
permit 

☐ Change 

groundwater 
pumping 

☐ Increase 
conservation 

☒ Other: 
No impact; 
no mitigation 
measure or 
management 
plan needed 

N/A 

* Examples of thresholds: a lower limit on acceptable flow in a river or stream; water quality outside of an accepted range; a lower limit on 

acceptable aquifer level decline at one or more monitoring wells; withdrawals that exceed some percent of the total amount available from a 

source;  or a lower limit on acceptable changes to a protected habitat. 
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Wellhead Protection (WHP) and Source Water Protection (SWP) Plans 

Complete Table 11 to provide status information about WHP and SWP plans. 

The emergency procedures in this plan are intended to comply with the contingency plan provisions 

required in the Minnesota Department of Health’s (MDH) Wellhead Protection (WHP) Plan and Surface 

Water Protection (SWP) Plan.  

Table 11. Status of Wellhead Protection and Source Water Protection Plans  

Plan Type Status Date Adopted Date for Update 

WHP  In Process 
Completed 
 Not Applicable 

  

SWP  In Process 
 Completed 
 Not Applicable 

  

WHP – Wellhead Protection Plan SWP – Source Water Protection Plan 

F. Capital Improvement Plan (CIP) 
Please note that any wells that received approval under a ten-year permit, but that were not built, are 

now expired and must submit a water appropriations permit. 

Adequacy of Water Supply System 

Complete Table 12 with information about the adequacy of wells and/or intakes, storage facilities, 

treatment facilities, and distribution systems to sustain current and projected demands. List planned 

capital improvements for any system components, in chronological order. Communities in the seven-

county Twin Cities metropolitan area should also include information about plans through 2040. 

The assessment can be the general status by category; it is not necessary to identify every single well, 

storage facility, treatment facility, lift station, and mile of pipe. 

Please attach your latest Capital Improvement Plan as Appendix 4. 
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Table 12. Adequacy of Water Supply System 

System Component Planned action Anticipated 
Construction 
Year 

Notes 

 Wells/Intakes  No action planned - adequate 
 Repair/replacement 
 Expansion/addition 

As needed Periodic repairs and 
replacements as required. 

Water Storage Facilities 
 

 No action planned - adequate 
 Repair/replacement 
 Expansion/addition 

As needed Ground storage reservoirs to 
be drained, inspected, and 
maintained every 3 to 5 
years. 

Water Treatment Facilities  No action planned - adequate 
 Repair/replacement 
 Expansion/addition 

As needed Both WTFs likely to be 
rehabilitated or 
reconstructed.  At time of 
significant rehabilitation, 
consider expanding WTF No. 
2 and decommissioning WTF 
No. 1. 

Distribution Systems (pipes, 
valves, etc.) 

 No action planned - adequate 
 Repair/replacement 
 Expansion/addition 

As needed Older portions to be 
replaced and increase size as 
required.  Watermains 
evaluated for improvement 
and/or replacement during 
street reconstruction. 

Pressure Zones  No action planned - adequate 
 Repair/replacement 
 Expansion/addition 

  

Other:   No action planned - adequate 
 Repair/replacement 
 Expansion/addition 

  

Proposed Future Water Sources 

Complete Table 13 to identify new water source installation planned over the next ten years. Add rows 

to the table as needed. 

Table 13. Proposed future installations/sources 

Source Installation 
Location 
(approximate) 

Resource 
Name 

Proposed 
Pumping 
Capacity (gpm) 

 Planned 
Installation Year 

Planned 
Partnerships 

Groundwater N/A N/A N/A N/A N/A 

Surface Water N/A N/A N/A N/A N/A 

Interconnection 
to another 
supplier 

N/A N/A N/A N/A N/A 
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Water Source Alternatives - Key Metropolitan Council Benchmark 

Do you anticipate the need for alternative water sources in the next 10 years?  __ Yes  X  No 

For metro communities, will you need alternative water sources by the year 2040?  __ Yes __ No 

If you answered yes for either question, then complete table 14.  If no, insert NA. 

Complete Table 14 by checking the box next to alternative approaches that your community is 

considering, including approximate locations (if known), the estimated amount of future demand that 

could be met through the approach, the estimated timeframe to implement the approach, potential 

partnerships, and the major benefits and challenges of the approach. Add rows to the table as needed. 

For communities in the seven-county Twin Cities metropolitan area, these alternatives should include 

approaches the community is considering to meet projected 2040 water demand.  

Table 14. Alternative water sources  

Alternative Source 
Considered 

Source and/or 
Installation 
Location 
(approximate) 

Estimated 
Amount of 
Future 
Demand (%) 

Timeframe 
to 
Implement 
(YYYY)  

Potential 
Partners 

Benefits Challenges 

 Groundwater NA NA NA NA NA NA 

 Surface Water NA NA NA NA NA NA 

 Reclaimed Stormwater NA NA NA NA NA NA 

 Reclaimed Wastewater NA NA NA NA NA NA 

 Interconnection to 
another supplier 

NA NA NA NA NA NA 
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Part 2. Emergency Preparedness Procedures 
The emergency preparedness procedures outlined in this plan are intended to comply with the 

contingency plan provisions required by MDH in the WHP and SWP.  Water emergencies can occur as a 

result of vandalism, sabotage, accidental contamination, mechanical problems, power failings, drought, 

flooding, and other natural disasters. The purpose of emergency planning is to develop emergency 

response procedures and to identify actions needed to improve emergency preparedness. In the case of 

a municipality, these procedures should be in support of, and part of, an all-hazard emergency 

operations plan.  Municipalities that already have written procedures dealing with water emergencies 

should review the following information and update existing procedures to address these water supply 

protection measures. 

A. Federal Emergency Response Plan 
Section 1433(b) of the Safe Drinking Water Act, (Public Law 107-188, Title IV- Drinking Water Security 

and Safety) requires community water suppliers serving over 3,300 people to prepare an Emergency 

Response Plan.  

Do you have a federal emergency response plan?   Yes    No 

If yes, what was the date it was certified? May 12, 2004 

Complete Table 15 by inserting the noted information regarding your completed Federal Emergency 

Response Plan. 

Table 15. Emergency Preparedness Plan contact information 

Emergency Response Plan 
Role 

Contact 
Person 

Contact Phone 
Number 

Contact Email 

Emergency Response Lead CHRIS BOYER 507-625-4141 701@NMPD.ORG 

Alternate Emergency 
Response Lead 

BRAD 
SWANSON 

507-625-4601 BSWANSON@NORTHMANKATO.COM 

B. Operational Contingency Plan 
All utilities should have a written operational contingency plan that describes measures to be taken for 

water supply mainline breaks and other common system failures as well as routine maintenance.  

Do you have a written operational contingency plan?   Yes    No 

At a minimum, a water supplier should prepare and maintain an emergency contact list of contractors 

and suppliers. 

C. Emergency Response Procedures 
Water suppliers must meet the requirements of MN Rules 4720.5280. Accordingly, the Minnesota 

Department of Natural Resources (DNR) requires public water suppliers serving more than 1,000 people 

to submit Emergency and Conservation Plans. Water emergency and conservation plans that have been 

approved by the DNR, under provisions of Minnesota Statute 186 and Minnesota Rules, part 6115.0770, 

will be considered equivalent to an approved WHP contingency plan. 
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Emergency Telephone List  

Prepare and attach a list of emergency contacts, including the MN Duty Officer (1-800-422-0798), as 

Appendix 5.  A template is available at www.mndnr.gov/watersupplyplans 

 The list should include key utility and community personnel, contacts in adjacent water suppliers, and 

appropriate local, state and federal emergency contacts. Please be sure to verify and update the 

contacts on the emergency telephone list and date it.  Thereafter, update on a regular basis (once a year 

is recommended). In the case of a municipality, this information should be contained in a notification 

and warning standard operating procedure maintained by the Emergency Manager for that community. 

Responsibilities and services for each contact should be defined. 

Current Water Sources and Service Area  

Quick access to concise and detailed information on water sources, water treatment, and the 

distribution system may be needed in an emergency. System operation and maintenance records should 

be maintained in secured central and back-up locations so that the records are accessible for emergency 

purposes. A detailed map of the system showing the treatment plants, water sources, storage facilities, 

supply lines, interconnections, and other information that would be useful in an emergency should also 

be readily available. It is critical that public water supplier representatives and emergency response 

personnel communicate about the response procedures and be able to easily obtain this kind of 

information both in electronic and hard copy formats (in case of a power outage). 

Do records and maps exist?    Yes   No 

Can staff access records and maps from a central secured location in the event of an emergency? 

  Yes   No 

 Does the appropriate staff know where the materials are located?  

   Yes   No 

Procedure for Augmenting Water Supplies  

Complete Tables 16 – 17 by listing all available sources of water that can be used to augment or replace 

existing sources in an emergency. Add rows to the tables as needed. 

In the case of a municipality, this information should be contained in a notification and warning 

standard operating procedure maintained by the warning point for that community. Municipalities are 

encouraged to execute cooperative agreements for potential emergency water services and copies 

should be included in Appendix 6.  Outstate Communities may consider using nearby high capacity wells 

(industry, golf course) as emergency water sources. 

WSP should include information on any physical or chemical problems that may limit interconnections 

to other sources of water. Approvals from the MDH are required for interconnections or the reuse of 

water. 

 

http://www.mndnr.gov/watersupplyplans
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Table 16. Interconnections with other water supply systems to supply water in an emergency 

Other Water 
Supply System 
Owner 

Capacity (GPM 
& MGD) 

Note Any Limitations On 
Use 

List of services, equipment, supplies 
available to respond 

CITY OF MANKATO 1500/2.16 MUST REQUEST USE  

WIS-PAK BOTTLING 900/1.296 TEMPORARY PIPE 
MODIFICATIONS 

 

    

    

    
GPM – Gallons per minute   MGD – million gallons per day 

Table 17. Utilizing surface water as an alternative source  

Surface Water 
Source Name 

Capacity  
(GPM) 

Capacity  
(MGD) 

Treatment Needs Note Any Limitations 
On Use 

N/A N/A N/A N/A N/A 

     

     

     

     

If not covered above, describe additional emergency measures for providing water (obtaining bottled 

water, or steps to obtain National Guard services, etc.) 

 

 

Allocation and Demand Reduction Procedures 

Complete Table 18 by adding information about how decisions will be made to allocate water and 

reduce demand during an emergency. Provide information for each customer category, including its 

priority ranking, average day demand, and demand reduction potential for each customer category. 

Modify the customer categories as needed, and add additional lines if necessary. 

Water use categories should be prioritized in a way that is consistent with Minnesota Statutes 103G.261 

(#1 is highest priority) as follows: 

1. Water use for human needs such as cooking, cleaning, drinking, washing and waste disposal; use 
for on-farm livestock watering; and use for power production that meets contingency 
requirements.  

2. Water use involving consumption of less than 10,000 gallons per day (usually from private wells 
or surface water intakes)  

3. Water use for agricultural irrigation and processing of agricultural products involving 
consumption of more than 10,000 gallons per day (usually from private high-capacity wells or 
surface water intakes)  

4. Water use for power production above the use provided for in the contingency plan.  
5. All other water use involving consumption of more than 10,000 gallons per day.  
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6. Nonessential uses – car washes, golf courses, etc.  
Water used for human needs at hospitals, nursing homes and similar types of facilities should be 

designated as a high priority to be maintained in an emergency. Lower priority uses will need to address 

water used for human needs at other types of facilities such as hotels, office buildings, and 

manufacturing plants. The volume of water and other types of water uses at these facilities must be 

carefully considered. After reviewing the data, common sense should dictate local allocation priorities to 

protect domestic requirements over certain types of economic needs. Water use for lawn sprinkling, 

vehicle washing, golf courses, and recreation are legislatively considered non-essential. 

Table 18. Water use priorities 

Customer Category Allocation Priority 
 

Average Daily Demand 
(GDP) 

Short-Term Emergency 
Demand Reduction 
Potential (GPD) 

Residential 1 896,203 144,450 

Institutional 1 33,411 13,760 

Commercial & Industrial 2 & 3 204,245 37,750 

Irrigation 4   

Wholesale 5   

Non-Essential 6   

TOTAL - 1,133,859 186,960 

GPD – Gallons per Day 

Tip: Calculating Emergency Demand Reduction Potential 

The emergency demand reduction potential for all uses will typically equal the difference between 

maximum use (summer demand) and base use (winter demand). In extreme emergency situations, 

lower priority water uses must be restricted or eliminated to protect priority domestic water 

requirements. Emergency demand reduction potential should be based on average day demands for 

customer categories within each priority class.  Use the tables in Part 3 on water conservation to help 

you determine strategies. 

Complete Table 19 by selecting the triggers and actions during water supply disruption conditions. 
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Table 19. Emergency demand reduction conditions, triggers and actions (Select all that may apply and describe) 

Emergency Triggers Short-term Actions  Long-term Actions 

 Contamination 
 Loss of production 
 Infrastructure failure 
 Executive order by     

Governor 
 Other: _____________ 

  Supply augmentation through 
Emergency Wells/ 
interconnections 

  Adopt (if not already) and    
enforce a critical water 
deficiency ordinance to penalize 
lawn watering, vehicle washing, 
golf course and park irrigation & 
other nonessential uses. 

   Water allocation through public 
notification 

 Meet with large water users to 
discuss their contingency plan. 

   Supply augmentation through 
Emergency Wells/ 
interconnections 

  Adopt (if not already) and    
enforce a critical water 
deficiency ordinance to penalize 
lawn watering, vehicle washing, 
golf course and park irrigation & 
other nonessential uses. 

   Water allocation through public 
notification 

   Meet with large water users to 
discuss their contingency plan. 

Notification Procedures 

Complete Table 20 by selecting trigger for informing customers regarding conservation requests, water 

use restrictions, and suspensions; notification frequencies; and partners that may assist in the 

notification process. Add rows to the table as needed.  
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Table 20. Plan to inform customers regarding conservation requests, water use restrictions, and suspensions 

 Notification 
Trigger(s) 

Methods (select all that apply) Update 
Frequency 

Partners 

     Short-term 
demand 
reduction 
declared (< 1 
year) 
 

    Website 
 Email list serve 
    Social media (e.g. Twitter, 

Facebook) 
    Direct customer mailing, 
    Press release (TV, radio, 

newspaper), 
    Meeting with large water users (> 

10% of total city use) 
 Other: ________ 

 Daily 
 Weekly 
 Monthly 
 Annually 
    As Needed 

 

 

     Long-term 
Ongoing 
demand 
reduction 
declared 
 

    Website 
 Email list serve 
    Social media (e.g. Twitter, 

Facebook) 
    Direct customer mailing, 
    Press release (TV, radio, 

newspaper), 
    Meeting with large water users (> 

10% of total city use) 
 Other: ________ 

 Daily 
 Weekly 
 Monthly 
 Annually 
    As Needed 
 

 

     Governor’s 
Critical water 
deficiency 
declared 

    Website 
 Email list serve 
    Social media (e.g. Twitter, 

Facebook) 
    Direct customer mailing, 
    Press release (TV, radio, 

newspaper), 
    Meeting with large water users (> 

10% of total city use) 
 Other: ________ 

 Daily 
 Weekly 
 Monthly 
 Annually 
    As Needed 

 

 

Enforcement 

Prior to a water emergency, municipal water suppliers must adopt regulations that restrict water use 

and outline the enforcement response plan.  The enforcement response plan must outline how 

conditions will be monitored to know when enforcement actions are triggered, what enforcement tools 

will be used, who will be responsible for enforcement, and what timelines for corrective actions will be 

expected.  

Affected operations, communications, and enforcement staff must then be trained to rapidly implement 

those provisions during emergency conditions. 

Important Note:  

Disregard of critical water deficiency orders, even though total appropriation remains less than 

permitted, is adequate grounds for immediate modification of a public water supply authority’s water 

use permit (2013 MN Statutes 103G.291) 
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Does the city have a critical water deficiency restriction/official control in place that includes 

provisions to restrict water use and enforce the restrictions? (This restriction may be an ordinance, 

rule, regulation, policy under a council directive, or other official control)   Yes  No 

If yes, attach the official control document to this WSP as Appendix 7.  

If no, the municipality must adopt such an official control within 6 months of submitting this WSP and 

submit it to the DNR as an amendment to this WSP.  

Irrespective of whether a critical water deficiency control is in place, does the public water supply 

utility, city manager, mayor, or emergency manager have standing authority to implement water 

restrictions?  Yes  No  

If yes, cite the regulatory authority reference: Mayor and Utility Manager. 

If no, who has authority to implement water use restrictions in an emergency? 
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PART 3. WATER CONSERVATION PLAN  
Minnesotans have historically benefited from the state’s abundant 

water supplies, reducing the need for conservation. There are 
however, limits to the available supplies of water and increasing 
threats to the quality of our drinking water.  Causes of water supply 
limitation may include: population increases, economic trends, 
uneven statewide availability of groundwater, climatic changes, and 
degraded water quality.  Examples of threats to drinking water 
quality include: the presence of contaminant plumes from past land 
use activities, exceedances of water quality standards from natural 
and human sources, contaminants of emerging concern, and 
increasing pollutant trends from nonpoint sources.  

 
There are many incentives for conserving water; conservation: 

 reduces the potential for pumping-induced transfer of contaminants into the deeper aquifers, 
which can add treatment costs 

  reduces the need for capital projects to expand system capacity 

 reduces the likelihood of water use conflicts, like well interference, aquatic habitat loss, and 
declining lake levels 

 conserves energy, because less energy is needed to extract, treat and distribute water (and less 
energy production also conserves water since water is use to produce energy) 

 maintains water supplies that can then be available during times of drought 

It is therefore imperative that water suppliers implement water conservation plans.  The first step in 
water conservation is identifying opportunities for behavioral or engineering changes that could be 
made to reduce water use by conducting a thorough analysis of: 

 Water use by customer 

 Extraction, treatment, distribution and irrigation system efficiencies 

 Industrial processing system efficiencies   

 Regulatory and barriers to conservation 

 Cultural barriers to conservation 

 Water reuse opportunities 

Once accurate data is compiled, water suppliers can set achievable goals for reducing water use.  A 
successful water conservation plan follows a logical sequence of events. The plan should address both 
conservation on the supply side (leak detection and repairs, metering), as well as on the demand side 
(reductions in usage). Implementation should be conducted in phases, starting with the most obvious 
and lowest-cost options. In some cases one of the early steps will be reviewing regulatory constraints to 
water conservation, such as lawn irrigation requirements.  Outside funding and grants may be available 
for implementation of projects.  Engage water system operators and maintenance staff and customers 
in brainstorming opportunities to reduce water use. Ask the question: “How can I help save water?”  

  

Priority 1: 
Significant water 
reduction; low 

cost

Priority 2: Slight 
water reduction, 

low costs (low 
hanging fruit)

Priority 2: 
Significant water 

reduction; 
significant costs

Priority 3: Slight 
water reduction,  
significant costs 

(do only if 
necessary)
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Progress since 2006  
Is this your community’s first Water Supply Plan?  Yes   No 

If yes, describe conservation practices that you are already implementing, such as: pricing, system 

improvements, education, regulation, appliance retrofitting, enforcement, etc. 

The City of North Mankato distributes a yearly Consumer Confidence Report and two Community 

Newsletters per year.  The public works department continues to work on locating and fixing leaks and 

other sources of unaccounted water.  A conservation neutral rate structure is currently in use. 

 

If no, complete Table 21 to summarize conservation actions taken since the adoption of the 2006 water 

supply plan.  

Table 21. Implementation of previous ten-year Conservation Plan  

2006 Plan Commitments Action Taken? 

Change Water Rates Structure to provide conservation pricing   Yes 
  No 

Water Supply System Improvements (e.g. leak repairs, valve replacements, etc.)  Yes 
  No 

Educational Efforts  Yes 
  No 

New water conservation ordinances   Yes 
  No 

Rebate or retrofitting Program (e.g. for toilet, faucets, appliances, showerheads, dish 
washers, washing machines, irrigation systems, rain barrels, water softeners, etc. 

  Yes 
  No 

Enforcement 
 

  Yes 
  No 

Describe Other   Yes 
  No 

What are the results you have seen from the actions in Table 21 and how were results measured? 

Due to the new leak detection methods used since the summer 2015, unaccounted water has gone 

down.  10 leaks were found in 2015 and 4 leaks have been found in 2016 (up to October 2016).  

Chemical injectors have been metered since 9/2014 and has noticeably reduced unaccounted water 

usage. 

With the implementation of the rate structure, water usage has also declined. 
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A. Triggers for Allocation and Demand Reduction Actions 
Complete table 22 by checking each trigger below, as appropriate, and the actions to be taken at various 

levels or stages of severity. Add in additional rows to the table as needed.  

Table 22. Short and long-term demand reduction conditions, triggers and actions  

 

 Objective Triggers Actions 

Protect Surface Water  Flows  Low stream flow 
conditions 

 Reports of declining 
wetland and lake levels  

 Other: ______________ 

 Increase promotion of conservation 
measures 

 Other: ____________ 

Short-term demand reduction 
(less than 1 year  

 Extremely high seasonal 
water demand (more than 
double winter demand) 

  Loss of treatment capacity 
  Lack of water in storage 
  State drought plan 
  Well interference 
 Other: 
_____________ 

   Adopt (if not already) and enforce the 
critical water deficiency ordinance to 
restrict or prohibit lawn watering, 
vehicle washing, golf course and park 
irrigation & other nonessential uses. 

   Supply augmentation through 
emergency wells/ interconnections 

   Water allocation through public 
notification 

 Meet with large water users to discuss 
user’s contingency plan. 

Long-term demand reduction 
(>1 year) 

  Per capita demand 
increasing 

  Total demand increase 
(higher population or more 
industry)Water level in 
well(s) below  elevation of 
_____ 

 Other: _____________ 

 Develop a critical water deficiency 
ordinance that is or can be quickly 
adopted to penalize lawn watering, 
vehicle washing, golf course and park 
irrigation & other nonessential uses. 

 Enact a water waste ordinance that 
targets overwatering (causing water to 
flow off the landscape into streets, 
parking lots, or similar), watering 
impervious surfaces (streets, driveways 
or other hardscape areas), and 
negligence of known leaks, breaks, or 
malfunctions. 

 Meet with large water users to discuss 
user’s contingency plan. 

 Enhanced monitoring and reporting: 
audits, meters, billing, etc. 

Governor’s “Critical Water 
Deficiency Order” declared 

   Describe 
Unsustainable 
Groundwater Supply 

   Describe 
Evaluate Surface Water Supply 

B. Conservation Objectives and Strategies – Key benchmark for DNR 
This section establishes water conservation objectives and strategies for eight major areas of water use.  

Objective 1: Reduce Unaccounted (Non-Revenue) Water loss to Less than 10%  
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The Minnesota Rural Waters Association, the Metropolitan Council and the Department of Natural 

Resources recommend that all water uses be metered.  Metering can help identify high use locations 

and times, along with leaks within buildings that have multiple meters. 

It is difficult to quantify specific unmetered water use such as that associated with firefighting and 

system flushing or system leaks.  Typically, water suppliers subtract metered water use from total water 

pumped to calculate unaccounted or non-revenue water loss.   

Is your ten-year average (2005-2014) unaccounted Water Use in Table 2 higher than 10%? 

 Yes   No 

What is your leak detection monitoring schedule? (e.g.  monitor 1/3rd of the city lines per year) 

Until 2016 the City surveyed 10% of the system every year and periodically as needed.  In 2015 the 

City began testing 100% of the system yearly for leaks. 

Water Audits - are intended to identify, quantify and verify water and revenue losses. The volume of 

unaccounted-for water should be evaluated each billing cycle. The American Water Works Association 

(AWWA) recommends that ten percent or less of pumped water is unaccounted-for water. Water audit 

procedures are available from the AWWA and MN Rural Water Association www.mrwa.com . Drinking 

Water Revolving Loan Funds are available for purchase of new meters when new plants are built. 

What is the date of your most recent water audit? 2015. 

Frequency of water audits:   yearly   other (specify frequency) ________ 

Leak detection and survey:   every year   every other year     periodic as needed 

*Leak detection will be done on a yearly basis after 2016. 

Year last leak detection survey completed: Summer 2016. 

If Table 2 shows annual water losses over 10% or an increasing trend over time, describe what actions 

will be taken to reach the <10% loss objective and within what timeframe 

The 5-year average unaccounted water for North Mankato is 14.70%.  The City will continue to locate 

and seal water leaks.  With the introduction of yearly detecting leaks in 100% of the system, it is 

expected that the amount of unaccounted water will decrease.  A portion of the unaccounted water is 

unmetered water that is used by public drinking fountains, irrigation systems for City Hall and planters 

at Wheeler Park.   

 

Metering -AWWA recommends that every water supplier install meters to account for all water taken 

into its system, along with all water distributed from its system at each customer’s point of service. An 

effective metering program relies upon periodic performance testing, repair, maintenance or 

replacement of all meters. AWWA also recommends that water suppliers conduct regular water audits 

http://www.mrwa.com/
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to ensure accountability. Some cities install separate meters for interior and exterior water use, but 

some research suggests that this may not result in water conservation. 

Complete Table 23 by adding the requested information regarding the number, types, testing and 

maintenance of customer meters.  

Table 23. Information about customer meters 

Customer 
Category 

Number of 
Customers 

Number of 
Metered 
Connections 

Number of 
Automated 
Meter 
Readers  

Meter testing 
intervals  
(years) 

Average 
age/meter 
replacement 
schedule (years 

Residential 6,395 6,395 6,395 As needed N/A 

Irrigation meters      ___ / ___ 

Institutional     ___ / ___ 

Commercial 257 257 257 As needed N/A 

Industrial     ___ / ___ 

Public Facilities 30 30 30 As needed N/A 

Other     ___ / ___ 

TOTALS 6,682 6,682 6,682 NA NA 

For unmetered systems, describe any plans to install meters or replace current meters with advanced 

technology meters.  Provide an estimate of the cost to implement the plan and the projected water 

savings from implementing the plan.  

There are no known unmetered connections at this time. 

Table 24. Water source meters  

 Number of 
Meters 

Meter testing 
schedule 
(years) 

Number of Automated 
Meter Readers 

Average age/meter 
replacement schedule (years 

Water Source 
(wells/intakes) 

5 2 5 NA / 15 years 

Treatment Plant 2 2 2 NA / 15 years 

Objective 2: Achieve Less than 75 Residential Gallons per Capita Demand (GPCD) 

The 2002 average residential per capita demand in the Twin Cities Metropolitan area was 75 gallons per 

capita per day.  

Is your average 2010-2015 residential per capita water demand in Table 2 more than 75?  Yes   No 

What was your 2005 – 2014 ten-year average residential per capita water demand? 64.5 g/capita/day   

Describe the water use trend over that timeframe: 

Overall the trend has been decreasing since 2006. 
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Complete Table 25 by checking which strategies you will use to continue reducing residential per capita 

demand and project a likely timeframe for completing each checked strategy (Select all that apply and 

add rows for additional strategies): 

Table 25. Strategies and timeframe to reduce residential per capita demand  

Strategy to reduce residential per capita demand Timeframe for completing work  

 Revise city ordinances/codes to encourage or require 
water efficient landscaping. 

 

 Revise city ordinance/codes to permit water reuse 
options, especially for non-potable purposes like 
irrigation, groundwater recharge, and industrial use. 
Check with plumbing authority  to see if internal 
buildings reuse is permitted 

 

 Revise ordinances to limit irrigation.  Describe the 
restricted irrigation plan: 

 

 Revise outdoor irrigation installations codes to require 
high efficiency systems (e.g. those with soil moisture 
sensors or programmable watering areas) in new 
installations or system replacements.  

 

    Make water system infrastructure improvements  As needed 

 Offer free or reduced cost water use audits) for 
residential customers.  

 

    Implement a notification system to inform customers 
when water availability conditions change.  

Implemented 

    Provide rebates or incentives for installing water efficient 
appliances and/or fixtures indoors (e.g., low flow toilets, 
high efficiency dish washers and washing machines, 
showerhead and faucet aerators, water softeners, etc.) 

 

    Provide rebates or incentives to reduce outdoor water 
use (e.g., turf replacement/reduction, rain gardens, rain 
barrels, smart irrigation, outdoor water use meters, etc.) 

 

 Identify supplemental Water Resources   

    Conduct audience-appropriate water conservation 
education and outreach. 

Implemented 

 Describe other plans  

Objective 3: Achieve at least a 1.5% per year water reduction for Institutional, Industrial, 

Commercial, and Agricultural GPCD over the next 10 years or a 15% reduction in ten years.  

Complete Table 26 by checking which strategies you will used to continue reducing non-residential 
customer use demand and project a likely timeframe for completing each checked strategy (add rows 
for additional strategies).   

Where possible, substitute recycled water used in one process for reuse in another. (For example, spent 
rinse water can often be reused in a cooling tower.)  Keep in mind the true cost of water is the amount 
on the water bill PLUS the expenses to heat, cool, treat, pump, and dispose of/discharge the water. 
Don’t just calculate the initial investment. Many conservation retrofits that appear to be prohibitively 
expensive are actually very cost-effective when amortized over the life of the equipment. Often 
reducing water use also saves electrical and other utility costs.  Note: as of 2015, water reuse, and is not 
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allowed by the state plumbing code, M.R. 4715 (a variance is needed). However several state agencies 
are addressing this issue. 

Table 26. Strategies and timeframe to reduce institutional, commercial industrial, and agricultural and non-revenue use 

demand  

Strategy to reduce  total business, industry, agricultural demand Timeframe for completing work  

 Conduct a facility water use audit for both indoor and 
outdoor use, including system components   

 

 Install enhanced meters capable of automated readings 
to detect spikes in consumption 

 

 Compare facility water use to related industry 
benchmarks, if available (e.g., meat processing, dairy, 
fruit and vegetable, beverage, textiles, paper/pulp, 
metals, technology, petroleum refining etc.), 

 

 Install  water conservation fixtures and appliances or 
change processes to conserve water   

 

    Repair leaking system components (e.g., pipes, valves)    As needed 

    Investigate the reuse of reclaimed water (e.g., 
stormwater, wastewater effluent, process wastewater, 
etc.) 

 

 Reduce outdoor water use (e.g., turf 
replacement/reduction, rain gardens, rain barrels, smart 
irrigation, outdoor water use meters, etc.)    

 

 Train employees how to conserve water   

 Implement a notification system to inform non-
residential customers when water availability conditions 
change.  

 

 [Rainwater catchment systems intended to supply uses 
such as water closets, urinals, trap primers for floor 
drains and floor sinks, industrial processes, water 
features, vehicle washing facilities, cooling tower 
makeup, and similar uses shall be approved by the 
commissioner. Proposed plumbing code 4714.1702.1 
http://www.dli.mn.gov/PDF/docket/4714rule.pdf  

 

 Describe other plans:   

Objective 4: Achieve a Decreasing Trend in Total Per Capita Demand 

Include as Appendix 8 one graph showing total per capita water demand for each customer category 

(i.e., residential, institutional, commercial, industrial) from 2005-2014 and add the calculated/estimated 

linear trend for the next 10 years.  

Describe the trend for each customer category; explain the reason(s) for the trends, and where trends 

are increasing. 

Residential per capita demand has been decreasing since 2005.  It may continue to decrease, but will 

eventually plateau as there is a minimal per capita demand.  C/I/I per capita use had also been 

decreasing from 2005 to 2014, but has increased above 2004 levels in 2015. 

http://www.dli.mn.gov/PDF/docket/4714rule.pdf
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Objective 5: Reduce Peak Day Demand so that the Ratio of Average Maximum day to the 

Average Day is less than 2.6 

Is the ratio of average 2005-2014 maximum day demand to average 2005-2014 average day demand 

reported in Table 2 more than 2.6?  Yes   No 

Calculate a ten year average (2005 – 2014) of the ratio of maximum day demand to average day 

demand: 1.89   

The position of the DNR has been that a peak day/average day ratio that is above 2.6 for in summer 
indicates that the water being used for irrigation by the residents in a community is too large and that 
efforts should be made to reduce the peak day use by the community. 

 
It should be noted that by reducing the peak day use, communities can also reduce the amount of 
infrastructure that is required to meet the peak day use.  This infrastructure includes new wells, new 
water towers which can be costly items. 

Objective 6: Implement a Conservation Water Rate Structure and/or a Uniform Rate 

Structure with a Water Conservation Program 

Water Conservation Program 

Municipal water suppliers serving over 1,000 people are required to adopt demand reduction measures 

that include a conservation rate structure, or a uniform rate structure with a conservation program that 

achieves demand reduction.  These measures must achieve demand reduction in ways that reduce 

water demand, water losses, peak water demands, and nonessential water uses. These measures must 

be approved before a community may request well construction approval from the Department of 

Health or before requesting an increase in water appropriations permit volume (Minnesota Statutes, 

section 103G.291, subd. 3 and 4). Rates should be adjusted on a regular basis to ensure that revenue of 

the system is adequate under reduced demand scenarios.  If a municipal water supplier intends to use a 

Uniform Rate Structure, a community-wide Water Conservation Program that will achieve demand 

reduction must be provided.  

Current Water Rates 

Include a copy of the actual rate structure in Appendix 9 or list current water rates including 

base/service fees and volume charges below. 

Volume included in base rate or service charge:   __0__ gallons or ____ cubic feet ___ other 

Frequency of billing:    Monthly   Bimonthly   Quarterly   Other: _________________ 

Water Rate Evaluation Frequency:   every year    every ___ years   no schedule 

Date of last rate change: December 1, 2015. 
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Table 27. Rate structures for each customer category (Select all that apply and add additional rows as needed) 

Customer 
Category 

Conservation Billing Strategies 
in Use * 

Conservation Neutral 
Billing Strategies in Use ** 

Non-Conserving Billing 
Strategies in Use *** 

Residential   Monthly Billing                    
 Increasing block rates 
(volume tiered rates) 
  Seasonal rates 
  Time of Use rates 
 Water bills reported in 
gallons 
  Individualized goal rates 
  Excess Use rates 
  Drought surcharge 
 Use water bill to provide 
comparisons  
 Service charge not based on 
water volume 
  Other (describe) 

  Uniform 
  Odd/Even day watering 

  Service charge based on water 
volume 
  Declining block 
  Flat 
  Other (describe) 

Commercial/ 
Industrial/ 
Institutional 

  Monthly Billing 
  Increasing block rates 
  Seasonal rates 
  Time of Use rates 
 Bill water use in gallons 
  Individualized goal rates 
  Excess Use rates  
  Drought surcharge 
 Use water bill to provide 
comparisons 
  Service charge not based on 
water volume 
  Other (describe) 

  Uniform   Service charge based on water 
volume 
  Declining block 
  Flat 
  Other (describe) 

  Other    

 
* Rate Structures components that may promote water conservation: 

 Monthly billing:  is encouraged to help people see their water usage so they can consider changing 
behavior.  

 Increasing block rates (also known as a tiered residential rate structure):  Typically, these have at least 
three tiers: should have at least three tiers.   

o The first tier is for the winter average water use.   
o The second tier is the year-round average use, which is lower than typical summer use. This rate 

should be set to cover the full cost of service.   
o The third tier should be above the average annual use and should be priced high enough to 

encourage conservation, as should any higher tiers. For this to be effective, the difference in 
block rates should be significant. 

 Seasonal rate: higher rates in summer to reduce peak demands 

 Time of Use rates: lower rates for off peak water use 

 Bill water use in gallons:  this allows customers to compare their use to average rates 

 Individualized goal rates: typically used for industry, business or other large water users to promote 
water conservation if they keep within agreed upon goals. Excess Use rates:  if water use goes above an 
agreed upon amount this higher rate is charged 

 Drought surcharge:  an extra fee is charged for guaranteed water use during drought 
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 Use water bill to provide comparisons: simple graphics comparing individual use over time or compare 
individual use to others.  

 Service charge or base fee that does not include a water volume – a base charge or fee to cover universal 
city expenses that are not customer dependent and/or to provide minimal water at a lower rate (e.g., an 
amount less than the average residential per capita demand for the water supplier for the last 5 years) 

 Emergency rates -A community may have a separate conservation rate that only goes into effect when 
the community or governor declares a drought emergency.  These higher rates can help to protect the city 
budgets during times of significantly less water usage.  

 
**Conservation Neutral** 

 Uniform rate: rate per unit used is the same regardless of the volume used 

 Odd/even day watering –This approach reduces peak demand on a daily basis for system operation, but 
it does not reduce overall water use. 

  
*** Non-Conserving *** 

 Service charge or base fee with water volume: an amount of water larger than the average residential 
per capita demand for the water supplier for the last 5 years  

 Declining block rate: the rate per unit used decreases as water use increases. 

 Flat rate: one fee regardless of how much water is used (usually unmetered). 

 
Provide justification for any conservation neutral or non-conserving rate structures. If intending to adopt 

a conservation rate structure, include the timeframe to do so: 

A uniform rate was implemented to eliminate the declining block rate and to avoid the increasing block 

rate. 

Objective 7: Additional strategies to Reduce Water Use and Support Wellhead Protection 

Planning 

Development and redevelopment projects can provide additional water conservation opportunities, 

such as the actions listed below.  If a Uniform Rate Structure is in place, the water supplier must provide 

a Water Conservation Program that includes at least two of the actions listed below. Check those actions 

that you intent to implement within the next 10 years. 
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Table 28. Additional strategies to Reduce Water Use & Support Wellhead Protection 

 Participate in the GreenStep Cities Program, including implementation of at least one of the 20 
“Best Practices” for water   

 Prepare a Master Plan for Smart Growth (compact urban growth that avoids sprawl) 
 Prepare a Comprehensive Open Space Plan (areas for parks, green spaces, natural areas) 
 Adopt a Water Use Restriction Ordinance (lawn irrigation, car washing, pools, etc.) 
 Adopt an Outdoor Lawn Irrigation Ordinance 
 Adopt a Private well Ordinance (private wells in a city must comply with water restrictions) 
 Implement a Stormwater Management Program 
 Adopt Non-Zoning Wetlands Ordinance (can further protect wetlands beyond state/federal 

laws-for vernal pools, buffer areas, restrictions on filling or alterations) 
 Adopt a Water  Offset Program (primarily for new development or expansion) 
 Implement a Water Conservation Outreach Program 
 Hire a Water Conservation Coordinator  (part-time) 
 Implement a Rebate program for water efficient appliances, fixtures, or outdoor water 

management  
 Other  

Objective 8: Tracking Success: How will you track or measure success through the next ten 

years? 

Observing a reduction in unaccounted water usage.  Observing an increase (regenerating) in water table 

levels.  Achieving a lower per capita water usage. 

 

Tip: The process to monitor demand reduction and/or a rate structure includes: 

a) The DNR District Hydrologist or Groundwater Appropriation Hydrologist will call or visit the 
community the first 1-3 years after the water supply plan is completed.  

b) They will discuss what activities the community is doing to conserve water and if they feel their 
actions are successful.  The Water Supply Plan, Part 3 tables and responses will guide the discussion.  
For example, they will discuss efforts to reduce unaccounted for water loss if that is a problem, or go 
through Tables 33, 34 and 35 to discuss new initiatives.   

c) The city representative and the hydrologist will discuss total per capita water use, residential per 
capita water use, and business/industry use.  They will note trends. 

d) They will also discuss options for improvement and/or collect case studies of success stories to share 
with other communities.  One option may be to change the rate structure, but there are many other 
paths to successful water conservation. 

e) If appropriate, they will cooperatively develop a simple work plan for the next few years, targeting a 
couple areas where the city might focus efforts. 

C. Regulation 
Complete Table 29 by selecting which regulations are used to reduce demand and improve water 

efficiencies. Add additional rows as needed. 

Copies of adopted regulations or proposed restrictions or should be included in Appendix 10 (a list with 

hyperlinks is acceptable).  
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Table 29. Regulations for short-term reductions in demand and long-term improvements in water efficiencies  

 Regulations Utilized  When is it applied (in effect)? 

 Rainfall sensors required on landscape irrigation systems  Ongoing 
 Seasonal 
 Only during declared Emergencies 

 Water efficient plumbing fixtures required  New Development 
 Replacement 
 Rebate Programs 

 Critical/Emergency Water Deficiency ordinance  Only during declared Emergencies 

  Watering restriction requirements (time of day, allowable days, etc.)  Odd/Even 
 2 days/week 
 Only during declared Emergencies 

  Water waste prohibited (for example, having a fine for irrigators 
spraying on the street) 

 -Ongoing 
 Seasonal 
 Only during declared Emergencies 

  Limitations on turf areas (requiring lots to have 10% - 25% of the 
space in natural areas) 

 New Development 
 Shoreland/zoning 
 Other 

  Soil preparation requirement s (after construction, requiring topsoil 
to be applied to promote good root growth) 

 New Development  
 Construction Projects 
 Other 

  Tree ratios (requiring a certain number of trees per square foot of 
lawn) 

 New development 
 Shoreland/zoning 
 Other 

  Permit to fill swimming pool and/or requiring pools to be covered (to 
prevent evaporation) 

 Ongoing  
 Seasonal 
 Only during declared Emergencies 

  Ordinances that permit stormwater irrigation, reuse of water, or 
other alternative water use (Note: be sure to check current plumbing 
codes for updates) 

 Describe 

D. Retrofitting Programs 
Education and incentive programs aimed at replacing inefficient plumbing fixtures and appliances can 

help reduce per capita water use, as well as energy costs. It is recommended that municipal water 

suppliers develop a long-term plan to retrofit public buildings with water efficient plumbing fixtures and 

appliances.   Some water suppliers have developed partnerships with organizations having similar 

conservation goals, such as electric or gas suppliers, to develop cooperative rebate and retrofit 

programs. 

A study by the AWWA Research Foundation (Residential End Uses of Water, 1999) found that the 

average indoor water use for a non-conserving home is 69.3 gallons per capita per day (gpcd). The 

average indoor water use in a conserving home is 45.2 gpcd and most of the decrease in water use is 

related to water efficient plumbing fixtures and appliances that can reduce water, sewer and energy 

costs. In Minnesota, certain electric and gas providers are required (Minnesota Statute 216B.241) to 

fund programs that will conserve energy resources and some utilities have distributed water efficient 

showerheads to customers to help reduce energy demands required to supply hot water. 
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Retrofitting Programs 

Complete Table 30 by checking which water uses are targeted, the outreach methods used, the 

measures used to identify success, and any participating partners.  

Table 30. Retrofitting programs (Select all that apply) 

Water Use Targets Outreach Methods Partners 

 low flush toilets,  
 toilet leak tablets,  
 low flow showerheads,  
 faucet aerators;  

 Education about 
 free distribution of 
 rebate for 
 other 

 Gas company 
 Electric company 
 Watershed organization  

 water conserving washing machines,  
 dish washers,  
 water softeners; 

 Education about 
 free distribution of 
 rebate for 
 other 

 Gas company 
 Electric company 
 Watershed organization 

 rain gardens,  
 rain barrels,  
 Native/drought tolerant landscaping, etc. 
 

 Education about 
 free distribution of 
 rebate for 
 other 

 Gas company 
 Electric company 
 Watershed organization 

Briefly discuss measures of success from the above table (e.g. number of items distributed, dollar value 

of rebates, gallons of water conserved, etc.): 

Low flush toilets are required by code. 

 

E. Education and Information Programs 
Customer education should take place in three different circumstances.  First, customers should be 

provided information on how to conserve water and improve water use efficiencies. Second, 

information should be provided at appropriate times to address peak demands. Third, emergency 

notices and educational materials about how to reduce water use should be available for quick 

distribution during an emergency.  

Proposed Education Programs 

Complete Table 31 by selecting which methods are used to provide water conservation and information, 

including the frequency of program components.  Select all that apply and add additional lines as 

needed.  
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Table 31. Current and Proposed Education Programs  

Education Methods General summary of 
topics 

#/Year Frequency 

Billing inserts or tips printed on the actual bill Conservation tips on 
water bill when space is 
available 

   
Varies   

 Ongoing  
 Seasonal 
 Only during 
declared emergencies 

Consumer Confidence Reports Description of source 
water and treatment, 
results of monitoring 

    1   Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

 Press releases to traditional local news 
outlets (e.g., newspapers, radio and TV) 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Social media distribution (e.g., emails, 
Facebook, Twitter) 

Facebook page   Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Paid advertisements (e.g., billboards, print 
media, TV, radio, web sites, etc.) 

   Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Presentations to community groups    Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Staff training Process controls and 
water efficiency 

  Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Facility tours Describe treatment 
processes 

Varies  Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Displays and exhibits    Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Marketing rebate programs (e.g., indoor 
fixtures & appliances and outdoor practices)  

   Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Community news letters Dates of hydrant flushing     2   Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Direct mailings (water audit/retrofit kits, 
showerheads, brochures) 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 
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Education Methods General summary of 
topics 

#/Year Frequency 

Information kiosk at utility and public 
buildings 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Public Service Announcements         Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Cable TV Programs         Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Demonstration projects (landscaping or 
plumbing) 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

K-12 Education programs (Project Wet, 
Drinking Water Institute, presentations) 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Community Events (children’s water festivals, 
environmental fairs) 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Community education classes         Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Water Week promotions         Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Website (include address: 
https://www.northmankato.com/citynorthma
nkato/water-department ) 

In design stage.  Water 
personnel, description of 
distribution system, states 
daily sampling and testing 
is done. 

       Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Targeted efforts (large volume users, users 
with large increases) 

        Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Notices of ordinances          Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Emergency conservation notices          Ongoing  
 Seasonal 
 Only during 
declared Emergencies 
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Education Methods General summary of 
topics 

#/Year Frequency 

Other: Flyers handed out to new 
homeowners and citizens with high usage 

Causes of high water use, 
conservation tips, utility 
rates 

       Ongoing  
 Seasonal 
 Only during 
declared Emergencies 

Briefly discuss what future education and information activities your community is considering in the 

future: 

None at this time. 
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Part 4. ITEMS FOR METROPOLITAN AREA COMMUNITIES 
Minnesota Statute 473.859 requires WSPs to be completed for all local units of 

government in the seven-county Metropolitan Area as part of the local 

comprehensive planning process.  

Much of the information in Parts 1-3 addresses water demand for the next 10 years. However, 

additional information is needed to address water demand through 2040, which will make the WSP 

consistent with the Metropolitan Land Use Planning Act, upon which the local comprehensive plans are 

based.  

This Part 4 provides guidance to complete the WSP in a way that addresses plans for water supply 

through 2040. 

A. Water Demand Projections through 2040 
Complete Table 7 in Part 1D by filling in information about long-term water demand projections through 

2040. Total Community Population projections should be consistent with the community’s system 

statement, which can be found on the Metropolitan Council’s website and which was sent to the 

community in September 2015.  

Projected Average Day, Maximum Day, and Annual Water Demands may either be calculated using the 

method outlined in Appendix 2 of the 2015 Master Water Supply Plan or by a method developed by the 

individual water supplier. 

B. Potential Water Supply Issues 
Complete Table 10 in Part 1E by providing information about the potential water supply issues in your 

community, including those that might occur due to 2040 projected water use. 

The Master Water Supply Plan provides information about potential issues for your community in 

Appendix 1 (Water Supply Profiles). This resource may be useful in completing Table 10. 

You may document results of local work done to evaluate impact of planned uses by attaching a 

feasibility assessment or providing a citation and link to where the plan is available electronically. 

C. Proposed Alternative Approaches to Meet Extended Water Demand 

Projections  
Complete Table 12 in Part 1F with information about potential water supply infrastructure impacts (such 

as replacements, expansions or additions to wells/intakes, water storage and treatment capacity, 

distribution systems, and emergency interconnections) of extended plans for development and 

redevelopment, in 10-year increments through 2040. It may be useful to refer to information in the 

community’s local Land Use Plan, if available. 

Complete Table 14 in Part 1F by checking each approach your community is considering to meet future 

demand. For each approach your community is considering, provide information about the amount of 
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future water demand to be met using that approach, the timeframe to implement the approach, 

potential partners, and current understanding of the key benefits and challenges of the approach. 

As challenges are being discussed, consider the need for: evaluation of geologic conditions (mapping, 

aquifer tests, modeling), identification of areas where domestic wells could be impacted, measurement 

and analysis of water levels & pumping rates, triggers & associated actions to protect water levels, etc. 

D. Value-Added Water Supply Planning Efforts (Optional) 
The following information is not required to be completed as part of the local water supply plan, but 

completing this can help strengthen source water protection throughout the region and help 

Metropolitan Council and partners in the region to better support local efforts. 

Source Water Protection Strategies 

Does a Drinking Water Supply Management Area for a neighboring public water supplier overlap your 

community?  Yes  No 

If you answered no, skip this section. If you answered yes, please complete Table 32 with information 

about new water demand or land use planning-related local controls that are being considered to 

provide additional protection in this area. 

Table 32. Local controls and schedule to protect Drinking Water Supply Management Areas 

 Local Control Schedule to 
Implement 

Potential Partners 

 None at this time   

  Comprehensive planning that guides development in 
vulnerable drinking water supply management areas 

  

 Zoning overlay   

 Other:    

Technical assistance 

From your community’s perspective, what are the most important topics for the Metropolitan Council to 

address, guided by the region’s Metropolitan Area Water Supply Advisory Committee and Technical 

Advisory Committee, as part of its ongoing water supply planning role? 

 Coordination of state, regional and local water supply planning roles 

 Regional water use goals 

 Water use reporting standards 

 Regional and sub-regional partnership opportunities 

 Identifying and prioritizing data gaps and input for regional and sub-regional analyses 
 Others: ___________________________________________________________________ 
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GLOSSARY 
Agricultural/Irrigation Water Use - Water used for crop and non-crop irrigation, livestock watering, 

chemigation, golf course irrigation, landscape and athletic field irrigation. 

Average Daily Demand - The total water pumped during the year divided by 365 days. 

Calcareous Fen - Calcareous fens are rare and distinctive wetlands dependent on a constant supply of 

cold groundwater.  Because they are dependent on groundwater and are one of the rarest natural 

communities in the United States, they are a protected resource in MN. Approximately 200 have been 

located in Minnesota. They may not be filled, drained or otherwise degraded. 

Commercial/Institutional Water Use - Water used by motels, hotels, restaurants, office buildings, 

commercial facilities and institutions (both civilian and military). Consider maintaining separate 

institutional water use records for emergency planning and allocation purposes. Water used by multi-

family dwellings, apartment buildings, senior housing complexes, and mobile home parks should be 

reported as Residential Water Use. 

Commercial/Institutional/Industrial (C/I/I) Water Sold - The sum of water delivered for 

commercial/institutional or industrial purposes. 

Conservation Rate Structure - A rate structure that encourages conservation and may include increasing 

block rates, seasonal rates, time of use rates, individualized goal rates, or excess use rates. If a 

conservation rate is applied to multifamily dwellings, the rate structure must consider each residential 

unit as an individual user.  A community may have a separate conservation rate that only goes into 

effect when the community or governor declares a drought emergency.  These higher rates can help to 

protect the city budgets during times of significantly less water usage.  

Date of Maximum Daily Demand - The date of the maximum (highest) water demand. Typically this is a 

day in July or August. 

Declining Rate Structure - Under a declining block rate structure, a consumer pays less per additional 

unit of water as usage increases. This rate structure does not promote water conservation.  

Distribution System - Water distribution systems consist of an interconnected series of pipes, valves, 

storage facilities (water tanks, water towers, reservoirs), water purification facilities, pumping stations, 

flushing hydrants, and components that convey drinking water and meeting fire protection needs for 

cities, homes, schools, hospitals, businesses, industries and other facilities. 

Flat Rate Structure - Flat fee rates do not vary by customer characteristics or water usage. This rate 

structure does not promote water conservation. 

Industrial Water Use - Water used for thermonuclear power (electric utility generation) and other 

industrial use such as steel, chemical and allied products, paper and allied products, mining, and 

petroleum refining. 
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Low Flow Fixtures/Appliances - Plumbing fixtures and appliances that significantly reduce the amount 

of water released per use are labeled “low flow”. These fixtures and appliances use just enough water to 

be effective, saving excess, clean drinking water that usually goes down the drain. 

Maximum Daily Demand - The maximum (highest) amount of water used in one day. 

Metered Residential Connections - The number of residential connections to the water system that 

have meters. For multifamily dwellings, report each residential unit as an individual user. 

Percent Unmetered/Unaccounted For - Unaccounted for water use is the volume of water withdrawn 

from all sources minus the volume of water delivered. This value represents water “lost” by 

miscalculated water use due to inaccurate meters, water lost through leaks, or water that is used but 

unmetered or otherwise undocumented. Water used for public services such as hydrant flushing, ice 

skating rinks, and public swimming pools should be reported under the category “Water Supplier 

Services”. 

Population Served - The number of people who are served by the community’s public water supply 

system. This includes the number of people in the community who are connected to the public water 

supply system, as well as people in neighboring communities who use water supplied by the 

community’s public water supply system. It should not include residents in the community who have 

private wells or get their water from neighboring water supply. 

Residential Connections - The total number of residential connections to the water system. For 

multifamily dwellings, report each residential unit as an individual user. 

Residential Per Capita Demand - The total residential water delivered during the year divided by the 

population served divided by 365 days. 

Residential Water Use - Water used for normal household purposes such as drinking, food preparation, 

bathing, washing clothes and dishes, flushing toilets, and watering lawns and gardens. Should include all 

water delivered to single family private residences, multi-family dwellings, apartment buildings, senior 

housing complexes, mobile home parks, etc. 

Smart Meter - Smart meters can be used by municipalities or by individual homeowners. Smart 

metering generally indicates the presence of one or more of the following: 

 Smart irrigation water meters are controllers that look at factors such as weather, soil, slope, 

etc. and adjust watering time up or down based on data. Smart controllers in a typical summer 

will reduce water use by 30%-50%. Just changing the spray nozzle to new efficient models can 

reduce water use by 40%. 

 Smart Meters on customer premises that measure consumption during specific time periods and 

communicate it to the utility, often on a daily basis. 

 A communication channel that permits the utility, at a minimum, to obtain meter reads on 

demand, to ascertain whether water has recently been flowing through the meter and onto the 
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premises, and to issue commands to the meter to perform specific tasks such as disconnecting 

or restricting water flow. 

Total Connections - The number of connections to the public water supply system. 

Total Per Capita Demand - The total amount of water withdrawn from all water supply sources during 

the year divided by the population served divided by 365 days. 

Total Water Pumped - The cumulative amount of water withdrawn from all water supply sources during 

the year. 

Total Water Delivered - The sum of residential, commercial, industrial, institutional, water supplier 

services, wholesale and other water delivered. 

Ultimate (Full Build-Out) - Time period representing the community’s estimated total amount and 

location of potential development, or when the community is fully built out at the final planned density. 

Unaccounted (Non-revenue) Loss - See definitions for “percent unmetered/unaccounted for loss”. 

Uniform Rate Structure - A uniform rate structure charges the same price-per-unit for water usage 

beyond the fixed customer charge, which covers some fixed costs. The rate sends a price signal to the 

customer because the water bill will vary by usage. Uniform rates by class charge the same price-per-

unit for all customers within a customer class (e.g. residential or non-residential). This price structure is 

generally considered less effective in encouraging water conservation.  

Water Supplier Services - Water used for public services such as hydrant flushing, ice skating rinks, 

public swimming pools, city park irrigation, back-flushing at water treatment facilities, and/or other 

uses. 

Water Used for Nonessential Purposes - Water used for lawn irrigation, golf course and park irrigation, 

car washes, ornamental fountains, and other non-essential uses. 

Wholesale Deliveries - The amount of water delivered in bulk to other public water suppliers. 
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Acronyms and Initialisms 
AWWA – American Water Works Association 

C/I/I – Commercial/Institutional/Industrial 

CIP – Capital Improvement Plan 

GIS – Geographic Information System 

GPCD – Gallons per capita per day 

GWMA – Groundwater Management Area – North and East Metro, Straight River, Bonanza, 

MDH – Minnesota Department of Health 

MGD – Million gallons per day 

MG – Million gallons 

MGL – Maximum Contaminant Level 

MnTAP – Minnesota Technical Assistance Program (University of Minnesota) 

MPARS – MN/DNR Permitting and Reporting System (new electronic permitting system) 

MRWA – Minnesota Rural Waters Association 

SWP – Source Water Protection 

WHP – Wellhead Protection  
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APPENDICES 

Appendix 1:  Well records and maintenance summaries – see Part 1C 

Appendix 2:  Water level monitoring plan – see Part 1E 

Appendix 3: Water level graphs for each water supply well - see Part 1E 

Appendix 4: Capital Improvement Plan - see Part 1E 

Appendix 5:  Emergency Telephone List – see Part 2C  

Appendix 6:  Cooperative Agreements for Emergency Services – see Part 2C 

Appendix 7: Municipal Critical Water Deficiency Ordinance – see Part 2C 

Appendix 8: Graph showing annual per capita water demand for each 

customer category during the last ten-years – see Part 3 Objective 4 

Appendix 9:  Water Rate Structure – see Part 3 Objective 6 

Appendix 10: Adopted or proposed regulations to reduce demand or improve 

water efficiency – see Part 3 Objective 7 

Appendix 11:  Implementation Checklist – summary of all the actions that a 

community is doing, or proposes to do, including estimated implementation 

dates – see www.mndnr.gov/watersupplyplans 

http://www.mndnr.gov/watersupplyplans


 

 

 

 

 

 

 

 

 

Appendix 1: 
 

Well Records and Maintenance Summaries 

  





















 

 

 

 

 

 

 

 

 

Appendix 2: 
 

Water Level Monitoring Plan  

  



The City of North Mankato monitors water levels in Wells 6, 7, 8, and 9 continuously through a 

SCADA system and manual drawdown tests are performed twice a year.  Well 5 has manual 

drawdown tests every two months. 
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Appendix 3: 
 

Water Level Graphs for each Water Supply Well 
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Well 6 - 2002

Static Level Pumping Level Drawdown
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Well 6 - 2003

Static Level Pumping Level Drawdown
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Well 6 - 2004

Static Level Pumping Level Drawdown
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Well 6 - 2005

Static Level Pumping Level Drawdown



 

 

0

20

40

60

80

100

120

140

160

180

200

220

D
ep

th
 t

o
 W

at
er

 L
ev

el
 

(f
ee

t 
b

el
o

w
 s

u
rf

ac
e 

el
ev

at
io

n
)

Well 6 - 2006

Static Level Pumping Level Drawdown

0

20

40

60

80

100

120

140

160

180

200

220

D
ep

th
 t

o
 W

at
er

 L
ev

el
 

(f
ee

t 
b

el
o

w
 s

u
rf

ac
e 

el
ev

at
io

n
)

Well 6 - 2007

Static Level Pumping Level Drawdown



 

 

0

20

40

60

80

100

120

140

160

180

200

220

D
ep

th
 t

o
 W

at
er

 L
ev

el
 

(f
ee

t 
b

el
o

w
 s

u
rf

ac
e 

el
ev

at
io

n
)

Well 6 - 2008

Static Level Pumping Level Drawdown
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Well 6 - 2009

Static Level Pumping Level Drawdown
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Well 6 - 2010

Static Level Pumping Level Drawdown
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Well 6 - 2011

Static Level Pumping Level Drawdown
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Well 6 - 2012

Static Level Pumping Level Drawdown
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Well 6 - 2013

Static Level Pumping Level Drawdown
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Well 6 - 2014

Static Level Pumping Level Drawdown
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Well 6 - 2015

Static Level Pumping Level Drawdown
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Well 7 - 2002

Static Level Pumping Level Drawdown
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Well 7 - 2003

Static Level Pumping Level Drawdown
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Well 7 - 2004

Static Level Pumping Level Drawdown
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Well 7 - 2005

Static Level Pumping Level Drawdown
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Well 7 - 2006

Static Level Pumping Level Drawdown
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Well 7 - 2007

Static Level Pumping Level Drawdown
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Well 7 - 2008

Static Level Pumping Level Drawdown
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Well 7 - 2009

Static Level Pumping Level Drawdown
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Well 7 - 2010

Static Level Pumping Level Drawdown
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Well 7 - 2011

Static Level Pumping Level Drawdown
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Well 7 - 2012

Static Level Pumping Level Drawdown
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Well 7 - 2013

Static Level Pumping Level Drawdown
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Well 7 - 2014

Static Level Pumping Level Drawdown

0

20

40

60

80

100

120

140

160

180

200

220

D
ep

th
 t

o
 W

at
er

 L
ev

el
 

(f
ee

t 
b

el
o

w
 s

u
rf

ac
e 

el
ev

at
io

n
)

Well 7 - 2015

Static Level Pumping Level Drawdown
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Well 8 - 2002

Static Level Pumping Level Drawdown
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Well 8 - 2003

Static Level Pumping Level Drawdown
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Well 8 - 2004

Static Level Pumping Level Drawdown
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Well 8 - 2005

Static Level Pumping Level Drawdown
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Well 8 - 2006

Static Level Pumping Level Drawdown
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Well 8 - 2007

Static Level Pumping Level Drawdown
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Well 8 - 2008

Static Level Pumping Level Drawdown
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Well 8 - 2009

Static Level Pumping Level Drawdown
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Well 8 - 2010

Static Level Pumping Level Drawdown
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Well 8 - 2011

Static Level Pumping Level Drawdown
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Well 8 - 2012

Static Level Pumping Level Drawdown
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Well 8 - 2013

Static Level Pumping Level Drawdown
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Well 8 - 2014

Static Level Pumping Level Drawdown
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Well 8 - 2015

Static Level Pumping Level Drawdown
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City of North Mankato Comprehensive Plan

The following sections provide a general description of the existing water system, wastewater 
system and storm drainage system within the City of North Mankato.  Also included are 
schematic concepts demonstrating how the public utility systems may be expanded into 
most of the growth areas identified in this plan.  This Chapter is not intended to be a detailed 
infrastructure master plan, but rather a source of information that will assist stakeholders 
(citizens, City staff, and potential developers) with the information about these systems and 
factors that may impact decision-making regarding development strategies.

Public Utilities
CHAPTER 7: 

Introduction

The City of North Mankato has a significant investment in its existing public utilities 
systems (water, wastewater and stormwater).  The continued expansion and 
development within the growth areas identified in this Comprehensive Plan will 
require the extension of public utilities into those areas.  In general, the existing 
infrastructure system is well-positioned and of adequate size to support the 
required expansion into the growth areas.  However, coordination will be required 
between community development and the required expansion of the utility system.  
In some cases, the cost of providing utility service may dictate where and when 
future growth will occur and when.
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Water System 

Existing Systems

The City of North Mankato operates an extensive water treatment and supply system, serving residential, commercial 
and industrial users in two pressure zones: the upper system and the lower system.

Under normal circumstances, the two systems operate independently, each with their own supply, treatment, 
storage, and distribution systems.  However, there is a connection between the two systems to facilitate the transfer 
of water between systems in the event of an emergency.  

Water supply in the lower system is provided by two groundwater wells, Well No. 5 and Well No. 6, both located 
near Water Treatment Plant No. 1 at the intersection of Belgrade Avenue and Nicollet Avenue.  The upper system is 
currently provided by two groundwater wells, Well No. 7 and Well No. 8.  Well No. 7 is located near Water Treatment 
Plant No. 2 on Howard Drive.  Well No. 8 is located in the Caswell Park complex, just east of Water Treatment Plant 
No. 2.  A third well, Well No. 9, is currently in the design phase and will be constructed in 2014 and 2015.  Table 
7-A below shows a summary of the well characteristics:

Table 7-A: Well Data

Well No. 5-Lower 6-Lower 7-Upper 8-Upper
9-Upper 

(proposed)

Year Constructed 1950 1959 1975 1986 2014-2015

Well Depth (ft) 680 687 860 845 845

Casing Diameter (in) 16 24/20 24/20 30/24/18 30/24/18

Water Bearing 
Foundation

Ironton / 
Galesville /

Mt. Simon

Ironton / 
Galesville /

Mt. Simon

Franconia /

Mt. Simon Mt. Simon Mt. Simon

Pump Type Vertical Turbine Vertical Turbine Vertical Turbine Vertical Turbine Vertical Turbine

Capacity (gal/min) 1000 1440 1100 1100 1100

As mentioned previously, two water treatment plants treat the well water 
before it is pumped into the distribution system.  Treated water for the 
lower system is provided by Water Treatment Plant No. 1, located at the 
intersection of Belgrade Avenue and Nicollet Avenue.  This facility was 
initially constructed in 1959 with rehabilitation work completed most 
recently in 1994.  The facility consists of a steel gravity filter which treats 
the raw water for iron and manganese and has a capacity of 1,500 gallons 
per minute (gpm).  Treated water for the upper system is provided by 
Water Treatment Plant No. 2, located on Howard Drive just east of the 
Caswell Park athletic complex.  This facility was constructed in 1975 and 
most recently rehabilitated in 2001, and expanded.  The treatment capacity 
was increased to 2200 gpm in 2001. 
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The existing treated water storage for the City of North Mankato consists of five reservoirs.  Three ground-
level storage reservoirs provide a total of 750,000 gallons of water storage for the lower system.  One of 
the ground storage reservoirs (500,000 gallons) is located at Water Treatment Plant No. 1.  The other two 
reservoirs for the lower system with a combined capacity of 250,000 gallons are located in the hillside 
bluff overlooking the lower North Mankato area and thus act as elevated reservoirs for the lower system.  
The upper system is served by two 500,000 gallon elevated water towers, one located on Tower Drive, 
constructed in 2011 and one located on Carlson Drive, constructed in 1993.  In addition, a 750,000 gallon 
ground storage reservoir is located adjacent to Water Treatment Plant No. 2.

High service pumps are utilized to pump water from the two ground storage reservoirs located at the water 
treatment plants.  Two high service pumps at Water Treatment Plant No. 1 are capable of pumping 1,200 
gpm each and approximately 2,000 gpm when operating together.  In addition, the pumps at this plant are 
capable of transferring water from the lower system to the upper system at a rate of approximately 1,000 
gpm.  High service fixed speed pumps at Water Treatment Plant No. 2 are capable of delivering 2,200 gpm 
from the ground storage reservoir ar Water Treatment Plant No. 2.  A variable speed pump at this location is 
capable of delivering up to 1,100 gpm to the distribution system.

The existing water distribution system consists of 4-inch diameter through 16-inch diameter mains.  The 
oldest watermains are in the lower area.  Those that have not been replaced with ductile iron or polyvinyl 
chloride (PVC) pipe within the past 20 to 25 years are cast iron pipe.  Most of the upper system is ductile 
iron or PVC pipe.  Dead end mains have, in general, been minimized, which provides for adequate circulation 
and very few areas of stagnant water throughout the lower and upper systems.  The City’s water 
department staff flushes the system on a regular basis in order to clean sediment and rust from the system.  
Numerous reconstruction projects over the past 25 to 30 years, primarily in the lower system, have greatly 
improved the water supply and pressure, and have increased the reliability of the system. The existing water 
system in North Mankato is shown on Figure 7.1.

Future Improvements

The following table shows the current and projected water usage demands for the City of North Mankato:

With the proposed construction of new Well No. 9 in the upper system, the well capacity is adequate to 
meet the projected water demands throughout the planning period.  Firm peak day capacity, calculated 
over 24 hours with the largest well in each system out of service is 1,000 gallons per minute (gpm) in 
the lower system and 2,200 gpm in the upper system.  The City will continue to implement an on-going 
well maintenance program in order to maximize the useful lives of the well casings, pumps, piping and 
equipment.  Periodic repairs and replacements will be performed as required.

Table 7-B: Water Usage

Year

Lower System Upper System Overall System

Annual 
Water 

Use (mg)

Peak Day 
Water Use 

(gpm)

Annual 
Water 

Use (mg)

Peak Day 
Water Use 

(gpm)

Annual 
Water 

Use (mg)

Peak Day 
Water Use 

(gpm)

Current 140 700 403 1,967 840 2,667

2020 140 700 417 2,025 840 2,725

2025 140 700 429 2,085 840 2,785

2035 140 700 452 2,200 840 2,900
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The capacity of the water treatment plants and high service pumping should 
equal the maximum day demands for the planning period.  The projected 
future peak day demands for the planning period are 1.2 mgd in the lower 
system and 2.5 mgd in the upper system.  Treatment capacity of Plant No. 1 
is 1.8 mgd and Plant No. 2 is 2.6 mgd. Since the capacity of each treatment 
plant exceeds the projected peak day demand for each facility, the treatment 
capacity is adequate for the planning period.  However, Water Treatment 
Plant No. 1 is 55 years old and was most recently rehabilitated 20 years 
ago.  Water Treatment Plant No. 2 is 39 years old and was most recently 
rehabilitated 13 years ago.  Therefore it is likely that both water treatment 
facilities will need to be rehabilitated or reconstructed within the planning 
period.  At such time that significant rehabilitation is required at one or both 
of the facilities, consideration should be given to the cost-effectiveness of 
maintaining two separate water treatment facilities as compared to the option 
of expanding Water Treatment Plant No. 2 and decommissioning Water 
Treatment Plant No. 1.

Water storage for the City of North Mankato is located in both the upper 
and lower distribution zones.  Storage adequacy can be assessed in several 
ways.  The recommended water storage volume is based on fire demand, 
emergency reserve and equalization.  Based on average day demand, a worst 
case fire event, and equalization volume equal to 20 percent of the average 
daily flow, an analysis indicates that the water storage provided in the upper 
area by the ground storage/high service pumps and the two elevated water 
towers is adequate to meet the projected storage requirements through the 
planning period.  A similar analysis indicates that the lower system is currently 
deficient in storage by approximately 200,000 gallons.  Since water demand in 
the lower system is not expected to increase significantly during the planning 

period, the lower system will be approximately 200,000 deficient in storage at the end of the planning period.  
However, water from the upper system can be diverted to the lower system without limiting services in the upper 
system, so the need to add storage in the lower system is not anticipated.  However, the hillside ground storage 
reservoirs in the lower system are over 50 years and the rehabilitation or replacement of these reservoirs will likely be 
required at some point during the planning period.  It is recommended that the reservoirs be drained, inspected and 
maintained every 3 to 5 years.

In general the water distribution system for the City of North Mankato is well maintained and well managed.  
Although much of the old cast iron watermain system has been replaced through numerous reconstruction projects 
in the lower system in recent years, portions of the old system still remain.  These segments should be replaced and, 
where required, increased in size as street construction projects are implemented.  As previously noted, most of the 
upper system is much newer (relatively speaking) than the lower system and consists primarily of ductile iron and 
cast iron pipe.  As with the lower area, the existing watermain system in the upper system should be evaluating for 
improvement and/or replacement when the City is contemplating street reconstruction projects.

Most of the water system improvements in the upper area will be driven by residential, commercial and/or industrial 
development in the undeveloped areas within the City limits and the projected growth areas beyond the City limits.  A 
system of trunk watermains ranging in size from 10 to 16 inches in diameter will be extended into these growth areas 
as they develop.  The approximate configuration of the trunk watermain systems within the projected growth areas is 
shown in Figures 7.2, 7.3, and 7.4.
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Figure 7.2 Future Water System Improvements
January, 2015
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Figure 7.3 Future Water System Improvements
January, 2015
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January, 2015
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Chapter 7: Public Utilities / 81

City of North Mankato Comprehensive Plan 

Water System Goals, Objectives, and Policies

The following section outlines the primary goals for the water system followed by a series of objectives and 
policies intended to influence future development efforts that align with the community visions in this plan. 

GOAL 1: Expand existing water system infrastructure to meet the demands generated by continued 
development.

Objective 1.1: 	 Expand the trunk watermain system into future growth areas.

Policy 1.1.1: Implement the expansion of the trunk watermain system as areas outside the limits of 
the existing water distribution system are developed.

Policy 1.1.2: The trunk watermain system within the future growth areas should generally follow 
the configuration as shown in Figures 7.2, 7.3 and 7.4.  Final trunk watermain sizes 
and locations should be based on the type, location and sequence of development 
within the projected growth areas.

Policy 1.1.3.: Develop a financing strategy for funding the expansion of the trunk watermain 
system.

GOAL 2: Monitor, evaluate and improve the condition of the City’s existing water system infrastructure

Objective 2.1: 	 Replace aging water distribution system infrastructure.

Policy 2.1.1: Prepare a study to document the condition of deficient watermains based on age, 
materials and history of breaks, leaks, freezing and other deficiencies.

Policy 2.1.2: Utilize the information from the watermain condition study, in conjunction with the 
condition information for other infrastructure elements, to develop, expand and 
prioritize projects to be included in the capital improvements.

Objective 2.2: 	 Monitor the condition of existing water supply, treatment, and storage infrastructure and replace 
as required.

Policy 2.2.1: Monitor changes in drinking water quality standards and identify possible changes to 
the treatment processes currently utilized by the City’s two water treatment facilities.

Policy 2.2.2: Monitor the condition of Water Treatment Plant No. 2 and continue with regular 
maintenance and miscellaneous equipment replacement as required.

Policy 2.2.3: Prepare a study to evaluate the condition of Water Treatment Plant No. 1, to 
determine the estimated remaining useful life of the existing equipment, to develop 
alternatives for upgrades or replacement, and to develop alternatives for financing any 
required improvements.

Policy 2.2.4: Monitor the condition of the existing wells and related equipment and continue 
with regular inspections, maintenance and miscellaneous equipment replacement as 
required.

Policy 2.2.5: Monitor the condition of the water storage facilities and related equipment and 
continue with regular inspections, maintenance and miscellaneous equipment 
replacement as required.



 

 

 

 

 

 

 

 

 

Appendix 5: 
 

Emergency Telephone List 

  



Emergency Contact List 

 

Duane Rader, Water Superintendent   507-380-2106 

Rudy Kleist, Water Foreman    507-420-7971 

North Mankato City Hall    507-625-4141 

North Mankato Police Station    507-625-2305 ext 700 

North Mankato Fire Department   507-625-5561 ext 434 

Nicollet County Dispatch    507-931-1570 

Ron McCabe, Minnesota Pipe Company  507-381-2554 

Travis Lakeberg, Hawkins Chemical   763-482-1182  



 

 

 

 

 

 

 

 

 

Appendix 6: 
 

Cooperative Agreements for Emergency Services 

  



An informal agreement exists between the City of North Mankato and the City of Mankato as 

well as between the City of North Mankato and Wis-Pak Bottling.  The infrastructure exists to 

transfer water to the City of North Mankato in the case of an emergency from either or both of 

these sources.  



 

 

 

 

 

 

 

 

 

Appendix 7: 
 

Municipal Critical Water Deficiency Ordinance 

  



Phase Requirements 

Phase 1 In the event of a short term water supply shortage the city will issue a press release via the 

newspaper, television, and radio urging all customers to conserve water.  Large customers 

would be contacted directly by the water utility requesting that they voluntary cut back on 

their usage. 

Phase 2 The city is divided into two different water zones. We would initiate an alternate day 

sprinkling ban. The lower system would be allowed to sprinkle on even days, and the upper 

system would be allowed to sprinkle on odd days. 

Phase 3 The city would initiate a complete ban on priority six water use. This would include washing 

cars, sprinkling, and any recreational use. 

Phase 4 At this phase, the city would implement a complete ban on all nonessential priority six uses. 

Likewise, all priority three, four, and five users would have water supplies reduced by 40 

percent by the water utility. Priority One and Two would have water supplies reduced by 10 

percent at this time. 

Phase 5 At this phase, the city would implement a complete ban on all nonessential Priority Six uses. 

The city would restrict water supply to priority One by 20 percent.  Priority Two through Five 

would be restricted and decreased at the discretion of the City. 

Throughout all of these phases, public water service announcements urging water conservation would 

continue to be broadcast via television, radio and newspaper. In a Phase Two or higher emergency, city 

utility personnel and the police department would include looking for water use violations as a part of 

their normal job duties. In addition, residential water users would be urged to use water only for essential 

purposes such as drinking, cooking and sanitation. 

  



Emergency Conservation Plan Continued 

Phase Implementation Triggers 

                       

1. Production capacity drops to a daily volume equal to the daily peak volume for that month, or the 

previous days pumping lowered our total storage to 40 percent at any one time, and the demand is 

expected to continue.  Under this situation, Phase One would be implemented. 

 

2. Production capacity drops to a daily volume below the daily peak volume for that month, or the 

previous days pumping lowered our total storage to 35 percent at any one time, and the demand is 

expected to continue. Under this situation, Phase Two would be implemented 

 

  



3. Production capacity drops to a daily volume equal to the daily average volume for that month, or the 

previous days pumping lowered our total storage to 30 percent at any one time, and the demand is 

expected to continue.  Under this situation, Phase Three would be implemented. 

 

4. Production capacity drops to a daily volume below the daily average volume for that month, or the 

previous days pumping lowered our total storage to 25 percent at any one time, and the demand is 

expected to continue.  Under this situation, Phase Four would be implemented. 

 

5. Upper or Lower system failure. When the remaining system is incapable of providing the daily peak 

volumes of both systems for that time of year. Under this situation, Phase Five would be 

implemented. 

 

Enforcement 

The City Council will address an ordinance and the enforcement procedures the next time the city updates 

the city ordinances. At this time they will address disconnects, fines, and anything else pertinent to 

compliance enforcement. 

  





 

 

 

 

 

 

 

 

 

Appendix 8: 
 

Annual per Capita Water Demand Graphs 
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Appendix 9: 
 

Water Rate Structure 

  





 

 

 

 

 

 

 

 

 

Appendix 10: 
 

Water Efficiency Improvements 

  



The City of North Mankato has begun checking 100% of their distribution system for leaks on a 

yearly basis, this should reduce the amount of unaccounted water.  City code requires that low 

flush toilets be installed during retrofits.  Below are water conservation tips, distributed to 

citizens, to help reduce water demand.  











 

 

 

 

 

 

 

 

 

Appendix 11: 
 

Summary of Actions 

  



 Monthly well monitoring 

 Annual leak detection 

 Developing a Wellhead Protection Plan 

 Wells, water storage, treatment facilities, and distribution system will be rehabilitated or 

replaced as needed 

 Conservation tips are given to new residents and provided as water bill inserts 

 Annual distribution of Consumer Confidence Report 

 Two Community Newsletters released per year 

 Continued staff training 

 Code requires retrofits with low flush toilets 

 Comprehensive Plan for City Parks 

 Stormwater Management Program – MS4 

 


