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Forward    
 

This document presents the wellhead protection (WHP) plan for the City of Cuyuna that will help 

provide for an adequate and safe drinking water supply for community residents.  It contains the 

following components:  

¶ Assessment of the data elements used to prepare the plan; 

¶ Delineation of the wellhead protection area; 

¶ Delineation of the drinking water supply management area;  

¶ Assessments of well and drinking water supply management area vulnerability;  

¶ Impact of land and water use changes on the public water supply well(s) used by the water 
supplier; 

¶ Issues, problems, and opportunities affecting the well(s), well water, and the drinking water 

supply management area; 

¶ Wellhead protection goals for this plan; 

¶ Objectives and plan of action for achieving the wellhead protection goals; 

¶ Evaluation program for assessing the effectiveness of this plan; and 

¶ Contingency strategy to address an interruption of the water supply. 
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Chapter 1 ï Introduction 
 

3.2 Background 
 

The wellhead protection (WHP) plan for the City of Cuyuna was prepared in cooperation with the Minnesota 

Department of Health (MDH) and the Minnesota Rural Water Association.  It contains specific actions that the 

city will take to fulfill WHP requirements that are specified under Minnesota Rules, part 4720.5510 to 

4720.5590.  The support that Minnesota state agencies, federal agencies, Crow Wing County, and others will 

provide is presented to identify their roles in protecting the cityôs drinking water supply.  The plan is effective 

for 10 years after the approval date specified by MDH and the city is responsible for implementing its WHP 

plan of action, as described in Table 9 of this report.  Furthermore, the city will  evaluate the status of plan 

implementation at least every two-and-one-half years to identify whether its WHP plan is being implemented 

on schedule.   

 

1.2  Plan Appendices  
 

Much of the technical information that was used to prepare this plan is contained in the appendices but is 

summarized in the main body of this plan.  In particular:   

¶ Appendix I contains the first part of the plan, consisting of the delineation of the wellhead protection 

area (WHPA), the drinking water supply management area (DWSMA), and the vulnerability 

assessments for the public water supply well(s) and the DWSMA.  This part of the plan is summarized 
in Chapter 3.  

¶ Appendix II contains the inventory of potential contamination sources.  This inventory is discussed in 

Chapter 4 in terms of assigning risk to the cityôs water supply and is also discussed in Chapter 6, 

relating to issues, problems or opportunities.   

¶ Appendix III  contains the contingency strategy to provide for an alternate water supply if there is a 

disruption caused by contamination or mechanical failure.  This information is discussed in Chapter 

11. 
 

¶ Appendix IV contains copies of maps, figures and other supporting data and/or documents which are 

referred to throughout this Plan. 

 

 

Chapter 2 ï Identification and Assessment of the Data Elements Used 
to Prepare the Plan   
 

The data elements that are included in this plan were used to 1) delineate the WHPA and the DWSMA and to 

assess DWSMA and well vulnerability and 2) document the need for the WHP measures that will be 

implemented to help protect the cityôs water supply from potential sources of contamination.  The city met 

with representatives from MDH on two occasions to discuss data elements that are specified in Minnesota 

Rules, part 4720.5400, for preparing a WHP plan.  

 

The first scoping meeting, held on October 26, 2010, addressed the data elements that were needed to support 

the delineation of the WHPA, the DWSMA, and the well(s) and DWSMA vulnerability assessments.  The 

second scoping meeting, held on June 25, 2012, discussed the data elements required to 1) identify potential 

risks to the public water supply and 2) develop effective management strategies to protect the public water 

supply in relation to well and DWSMA vulnerability.  The results of each meeting were communicated to the 

city by MDH through a formal scoping decision notice.  A copy of the Scoping Decision Notice No. 2 is 
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included in Appendix IV for reference.  Not all of the data elements listed in the WHP rule had to be 

addressed in the WHP plan because of the moderate vulnerability of the cityôs source of drinking water.   The 

following table presents the data element assessment results relative to the overall impact that each data 

element has on the four items listed. 

 

Table 1 is the assessment of the present and future implications of the data elements on the four planning 

activities.  The data elements that are shaded are not required or needed, as previously stated, because of the 

moderately vulnerable setting.  These data elements are included in the table for information purposes only.  

The data elements that are marked high (H) are considered to have a direct implication or impact on the 

activity.  Data elements that have an indirect or marginal impact on an activity are shown as moderate (M).  A 

data element that has little if any impact is shown as low (L).  The source of the data is shown under ñData 

Source.ò  The ñAvailability of Dataò is ñYesò if  the four planning needs are met and ñNoò if they are not.    

 

Table 1 ï Assessment Results for the Data Elements 

 

Data Element 

Present and Future 

Implications 

Data Source 

A
v
a

ila
b

il
it
y
 o

f 

D
a

ta
 

U
s
e

 o
f 
th

e
 

W
e

ll 
(s

) 

D
e

li
n
e

a
ti
o

n
 

C
ri

te
ri
a

 

Q
u
a

lit
y
 a

n
d
 

Q
u
a

n
ti
ty

 o
f 

W
e

ll 
W

a
te

r 
L

a
n
d
 a

n
d
 

G
ro

u
n
d
w

a
te

r 
U

s
e
 i
n
 

D
W

S
M

A
 

Precipitation         

Geology 

Maps and geologic descriptions M H H H 
Setterholm (2004), Peterson et. 
Al. (2007),  MGS, DNR, USGS 

Y 

Subsurface data M H H H MGS, MDH, DNR   Y 

Borehole geophysics M H H H MGS (None Available) Y 

Surface geophysics L L L L City (None Available) Y 

Maps and soil descriptions        

Eroding lands        

Soils 

Maps and soil descriptions        

Eroding lands        

Water Resources 

Watershed units        

List of public waters        

Shoreland classifications        

Wetlands map        

Floodplain map        

Land Use 

Parcel boundaries map L H L H Crow Wing County (2009) Y 

Political boundaries map L H L L City, Crow Wing County Y 

PLS map L H L L  MnGEO Y 

Land use map and inventory M H M H State data  Y 

Comprehensive land use map L L L L None exists Y 

Zoning map L L L H City Y 

Public Utility Services 

Transportation routes and 
corridors 

L L L H City, Crow Wing County 
 

Y 

Storm/sanitary sewers and PWS L L L M City, Crow Wing County Y 
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system map 

Oil and gas pipelines map L L L L None Found Y 

Public drainage systems map or 
list 

L L L L None Found 
Y 

Records of well construction, 
maintenance, and use 

H H H H City, CWI, MDH files Y 

Surface Water Quantity 

Stream flow data        

Ordinary high water mark data        

Permitted withdrawals        

Protected levels/flows         

Water use conflicts         

Groundwater Quantity  

Permitted withdrawals H H H H DNR Y 

Groundwater use conflicts  M M H H DNR (None Found) Y 

Water levels H H H M MDH, City Y 

Surface Water Quality 

Stream and lake water quality 
management classification 

      
 

Monitoring data summary        

Groundwater Quality  

Monitoring data H H H H MDH Y 

Isotopic data H H H H MDH, DNR Y 

Tracer studies H H H H None Found Y 

Contamination site data M M M M MPCA, MDA (None Found) Y 

Property audit data from 
contamination sites 

M M M M None Found 
 

Y 

MPCA and MDA spills/release 
reports 

M M H H None Found 
 

Y 

 

 
 
Chapter 3 ï Delineation of the Wellhead Protection Area,  
Drinking Water Supply Management Area and Vulnerability 
Assessments  
 

A detailed description of the process used for 1) delineating the WHPA and the DWSMA, and 2) preparing 

the vulnerability assessments of the city water supply well(s) and DWSMA is presented in Appendix I.  The 

City of Cuyuna requested that MDH do this work and it was performed by Gail Haglund, who is licensed as a 

geoscientist by the State of Minnesota. 
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3.1  WHPA and DWSMA Delineation   
 

Figure 1 shows the boundaries of the WHPA and the DWSMA.  The WHPA was delineated using computer 

simulations of groundwater movement to generate the underground capture zones for city Wells 1 (Unique 

No. 198644).  The WHPA for this water supply well is shown in Figure 1. 

 

The DWSMA boundaries were designated using the following criteria:  

¶ Edge or center-lines of highways, streets, roads; 

¶ Public Land Survey coordinates; 

¶ Property parcel boundaries (Crow Wing County, 2009) 

 

 
3.2  Well Vulnerability Assessment   
 

The well construction and water quality obtained from the primary well used by the City of Cuyuna is 

included in the assessment of well vulnerability.  The city well is considered vulnerable because well 

construction does not meet current State Well Code specifications (the well is not grouted through the full 

length of the casing).  Additionally, tritium was found in a water sample taken on May 11, 2011, concentration 

at 11.2 tritium units, which indicates that the water in the aquifer has been significantly affected by recent 

recharge. 

 

3.3  DWSMA Vulnerability Assessment   
 

The vulnerability of the drinking water aquifer utilized by the City of Cuyuna was evaluated primarily on the 

basis of 1) geologic logs from wells located in the area, and 2) groundwater quality data obtained from the 

cityôs well (198644). 

 

A vulnerability rating of moderate is assigned to the DWSMA.  Well logs indicate that the aquifer is covered 

by several layers of clay-rich till, which achieve a low aquifer sensitivity rating.  However, the tritium found 

in water from the city well indicates that a significant amount of young water in the aquifer is recharging the 

well.  Therefore, it is prudent to assign a moderate vulnerability rating to the entire DWMA. 

 
Chapter 4 ï Establishing Priorities and Assigning Risk to Potential 
Contamination Sources 
 

The types of potential contamination sources that may exist within the DWSMA were derived from the 

information collected to satisfy the data element requirements (Chapter 2).  The impact assigned to each data 

element as part of the assessment process (Table 1) was used to assess the types of potential contamination 

sources that may present a risk to the cityôs drinking water supply.  The moderate vulnerability assessment for 

the DWSMA indicates that, generally, wells, other types of boreholes, excavations that may reach the aquifer, 

certain types of Environmental Protection Agency Class V Wells, spills, transportation corridors and 

petroleum storage tanks have a potential to impact the city wells.    
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4.1  Contaminants of Concern   
 
None of the human-caused contaminants regulated under the federal Safe Drinking Water Act have been 

detected at levels indicating that the well itself serves to draw contaminants into the aquifer as a result of 

pumping.  
 

4.2  Inventory Results and Risk Assessment   
 

A description of the locations of potential contamination sources is presented in Appendix II .  A summary of 

the results for the IWMZ is listed in Table 2 and Table 3 presents these results for the remainder of the 

DWSMA.  The priority assigned to each type of potential contamination source addresses 1) the number 

inventoried, 2) its proximity to a city well, 3) the capability of local geologic conditions to absorb a 

contaminant, 4) the effectiveness of existing regulatory controls, 5) the time required for the City of Cuyuna to 

obtain cooperation from governmental agencies that regulate it, and 6) the administrative, legal, technical, and 

financial resources needed.  A high (H) risk potential implies that the potential source type has the greatest 

likelihood to negatively impact the cityôs water supply and should receive highest priority for management.  A 

low (L)  risk potential implies that a lower priority for implementing management measures is assigned.     

 

Table 2 ï Potential Contamination Sources and Assigned Risk for the IWMZ   

Source Type Total Level of Risk 

Domestic Well 0 n/a 

City test well #198645 1 H 

 

Table 3 ï Potential Contamination Sources and Assigned Risk for the Rest of the DWSMA   

Potential Source Type 
Total 

Number 

Number Within 

Emergency Response 

Area and Level of 

Risk 

Number Within 

Remainder of the 

DWSMA and Level of 

Risk 

Domestic Well <100 feet deep 0 0 n/a 0 n/a 

Domestic Well  >100 feet deep 0 0 n/a 0 n/a 

Petroleum Storage Tank 0 0 n/a 0 n/a 

Transportation Corridor 1 1 M 1 M 

Spills 0 0 n/a 0 n/a 

Class V Well 0 0 n/a 0 n/a 

 

 
Chapter 5 - Impact of Land and Water Use Changes on the Public 
Water Supply Well   
 

The city estimates that the following changes to the physical environment, land use, surface water, and 

groundwater may occur over the 10-year period that the WHP plan is in effect (Table 4).  This is needed to 

determine whether new potential sources of contamination may be introduced in the future and to identify 

future actions for addressing these anticipated sources.  Land and water use changes may introduce new 

contamination sources or result in changes to groundwater use and quality.  The anticipated changes will all  

occur within the cityôs jurisdictional land-use authority.   Table 4 describes the anticipated changes to the 

physical environment, land use, and surface water or groundwater in relationship to the 1) influence that 

existing governmental land and water programs and regulations may have on the anticipated change, and 2) 
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administrative, technical, and financial considerations of the City of Cuyuna and property owners within the 

DWSMA.  

 

Table 4 - Expected Land and Water Use Changes   

Expected Changes 
 

Impact of the Expected 

Change On the Source 

Water Aquifer  

Influence of Existing 

Government Programs 

and Regulations on the 

Expected Change 

Administr ative, Technical, 

and Financial 

Considerations Due to the 

Expected Change 
Physical 

Environment:   
No change is 

anticipated.  NOTE:  

Iron mining in the area 

has been dormant for 

many years, with no 

additional mining 

activity in the 

foreseeable future. 

Does not apply Does not apply Does not apply 

Land Use:   
The City is proposing 

the development of a 

mountain bike road 

course and park, with 

primitive camping, 

picnicking and a trail 

center in the NW corner 

of the DWSMA. 

The current area is 
undeveloped and additional 

use may include the need for 

the extension of city utilities, 

or a new well for drinking 

water and for road course 

maintenance.  Depending on 

well depth, the increased 

water use could impact the 

aquifer recharge.  

The City can influence the 

impact that the proposed 

development will have on the 

aquifer through use of judicial 

planning tools at the City 

Council level. 

The city does not have a long-

range comprehensive plan.  The 

City Council reviews and 

approves all land use changes, 

and can apply conditions to the 

approval which will address any 

groundwater concerns. 

Land Use:   
The City provides water 

and sewer utilities to 
the current core area of 

the city; however, 

infrastructure for city 

utilities does not exist 

for future development 

of county tax-forfeit 

land(s). 

The county tax-forfeit land is 
undeveloped and any future 

change in use may include 

the need for a well, or 

extension of city 

infrastructure, for drinking 

water and sewer utilities. 

The City Council will need to 

consider long-range land use 

and future development when 

planning water and sewer 

infrastructure improvements. 

The City recognizes the need for 
the development of a long-range 

land use plan, and planning of 

future water/sewer infrastructure 

improvements, if existing tax-

forfeit lands are sold. 

Surface Water:  
 No change is 

anticipated. 

Does not apply Does not apply Does not apply 

Groundwater:  

The city is interested in 
finding a location for a 

future public water 

supply well(s), in the 

event they are ever 

needed. 

 

 

 

Additional wells and 
increased water use may alter 

current DWSMA boundaries 

and may increase the rate at 

which surface water 

recharges the aquifer, 

depending on where well is 

constructed. 

The city would need to amend 
its groundwater appropriations 

permit from the DNR. 

 

MDH SWP Implementation 

grant may be used to locate a 

site for new public water 

supply well. 

 

The city will have to work with 

MDH, a consultant, and well 

driller to locate a site for future 
wells and to design the future 

well and submit plans to MDH 

for approval.  Also, the city may 

need to acquire property on which 

to construct the well.  Nearby 

landowners may have to be 

consulted to participate in an 

aquifer test to document that an 

additional high-capacity well will 

not affect other local wells. 

Ground Water 

Additional ground 

water use from new or 

Additional groundwater use 

within the DWSMA presents 

concerns over water 

The City will have to rely on 

the MDH well approval 

process and the DNR Water 

An adequate water supply is vital 

to public health, safety and the 

economy of the City.  Therefore, 
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existing high-capacity 

wells within the 

DWSMA could result 

in increased pumping of 

the source water aquifer 

availability and potential 

contaminant loading to the 

Cityôs water supply aquifer 

Appropriation Permit process 

to assure high capacity wells 

would not have a negative 

impact on the City water 

supply 

the City would need to determine 

technically and financially if City 

water could be supplied to a new, 

high-water-use customer 

 

 

Chapter 6 - Issues, Problems, and Opportunities 
 
6.1  Identification of Issues, Problems and Opportunities   
 

The City of Cuyuna has identified water and land use issues and problems and opportunities related to 1) the 

aquifer used by the city water supply wells, 2) the quality of the well water, or 3) land or water use within the 

DWSMA.  The city assessed 1) input from public meetings and written comments it received, 2) the data 

elements identified by MDH during the scoping meetings, and 3) the status and adequacy of the cityôs official 

controls and plans on land and water uses, in addition to those of local, state, and federal government 

programs.  The results of this effort are presented in the following table, which defines the nature and 

magnitude of contaminant source management issues in the cityôs DWSMA.  Identifying issues, problems and 

opportunities, including resource needs, enables the city to 1) take advantage of opportunities that may be 

available to make effective use of existing resources, 2) set meaningful priorities for source management and 

3) solicit support for implementing specific source management strategies. 

 

6.2  Comments Received   
 

There have been several occasions for local governments, state agencies, and the general public to identify 

issues and comment on the cityôs WHP plan.  At the beginning of the planning process, local units of 

government were notified that the city was going to develop its WHP plan and were given the opportunity to 

identify issues and comment.  A public information meeting was held on June 25, 2012 to review the results of 

the delineation of the wellhead protection area, DWSMA, and the vulnerability assessments.  The meetings of 

the cityôs wellhead protection team were open to the public.  Also, a public hearing was held before the 

completed WHP plan was sent to MDH for state agency review and approval.  No comments were received. 

One issue expressed by the City Council is the fact that, while the City maintains land-use authority for 

property inside the DWSMA, much of the area is County Tax-forfeit land which is managed by the County 

and can be subject to sale in the future.  The City does not currently have a long-range comprehensive land use 

plan.  Future use of tax-forfeit lands is a major concern for the City. 

Table 5 - Issues, Problems, and Opportunities  

Issue Identified 
Impacted 

Feature 

Problem Associated 

with the Identified 

Issue 

Opportunity 

Associated with the 

Identified Issue 

Adequacy of Existing 

Controls to Address 

the Issue 

The City has no 

backup well, or 

alternative source of 

drinking water. 

Aquifer, Well 

water Quantity, 

DWSMA, 

Public Health 

In the event the city 

would lose the existing 

city well, there is no 

other water supply 

source. 

With the assistance of 

MDH, MRWA, a well 

consultant and well 
driller, the city can 

explore the opportunities 

for the location of a new, 

and possibly deeper, 

water supply well. 

 

Apply for MDH SWP 

Grant funds.   

The MDH SWP and 

Well Management Units 

have processes in place 
to assist with the 

exploration for new 

drinking water wells. 

 

MDH SWP 

Implementation Grant 

Program.  
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Vehicular 

transportation routes 

through the 

DWSMA. 

Aquifer 

DWSMA 

Well Water 

Quality 

Potential spills and leaks 

from vehicles and 

accidents. 

The City will  work with 

local first-responders and 

Crow Wing County to 

develop an emergency 

response plan for 

contaminant releases.  
Utilize SWP Grant funds. 

Crow Wing County 

Emergency Management 

coordinates with local, 

state, and federal 

agencies to preserve life, 

property, and the well-

being of citizens from 
natural, technological, 

and man-made disasters. 

Old Municipal dug 

well (located just 

outside of the 

western DWSMA 

boundary). 

Public Health, 

Aquifer, 

DWSMA and  

Well Water 

Quality 

Potential impact on 

groundwater quality and 

aquifer recharge. 

The City believes this 

well was sealed by 

backfilling with native 

materials in 1983.  City 

staff will attempt to verify 

this with a search of old 

records and discussions 

with city residents.  

The MDH Well 

Management Section 

does not have records of 

this well having been 

sealed. MDH can assist 

with verifying the 

location of the old well.  

City test well 

(#198645) located 

approximately 30ô 
NW of current City 

Well. 

Public Health, 

Aquifer, 

DWSMA and  
Well Water 

Quality 

Potential impact on 

groundwater quality and 
aquifer recharge. 

Work with MDH Well 

Management to have this 

well properly sealed. 

Apply for available well 
sealing grant money from 

MDH. 

MDH Well Management 

can assist with sealing 
the well. 

The City recognizes 

this is a 10 year 

WHP Plan and those 

issues, problems, 

and opportunities 

can change, from 

current status, which 

can impact the 

implementation 
 strategies. 

Public Health, 

Aquifer, 

DWSMA and  

Well Water 

Quality 

The City must have the 

flexibility to address 

changing situations. 

The City has the 

opportunity to address 

those issues, problems 

and opportunities that 

may change over the next 

10 years. 

 

Utilize MDH-SWP Grant 

funds when applicable. 

The City, local and state 

governments have 

existing controls in place 

to address most issues as 

they occur.  The City, 

local and state 

governments are 

continually updating land 

use controls as new 

issues, new problems and 
new opportunities occur. 

Use and sale of 

County tax-forfeit 

lands. 

Public Health, 

Aquifer, 

DWSMA and  

Well Water 

Quality 

Some of the land within 

the DWSMA is County 

tax-forfeit land. 

However unlikely, the 

possibility exists that 

some of that land may be 

sold in the future. Land-

use changes and 

additional development 

may affect the DWSMA. 

The City Council must 

work with Crow Wing 

County Land Services to 

stay abreast of pending 

tax-forfeit land sales and 

exercise control over 

impacts to the aquifer that 

may occur.  

Some of the tax-forfeit 

land is within city limits.  

Explore the development 

of a City Comprehensive 

Land Use Plan which 

would outline future use 

of this property. 

 

Chapter 7 - Existing Authority and Support Provided by Local, State, 
and Federal Governments  
 

In addition to its own controls, the City of Cuyuna will rely upon partnerships formed with local units of 

government, state agencies, and federal agencies with regulatory controls or resource management programs 

in place to help implement its WHP plan.  The level of support that a local, state, and federal agency can 

provide depends on its legal authority, as well as the resources available to local governments.   
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7.1  Existing Controls and Programs of the City of Cuyuna   
 

Table 6 shows the legal controls and/or programs that the city has identified to support the management of 

potential contamination sources within the DWSMA. 

 

 

Table 6 - Controls and Programs of the City of Cuyuna 

Government 

Unit  
Type of Program Program Description 

City Council 

 
1) Zoning & Land-use, 

Shoreland, subdivisions 

1)  Establishes City wide goals and priorities towards 

current and future community development. 

City Council 

 

1) Land Use Permits 
 

2) Conditional Use Permits 

 

3) Zoning Inspection 
 

4) Septic Systems 

1) Regulates land-uses to comply with zoning 

ordinance. 
 

2)  Specifies performance standards needed to offset 

environmental risk presented by a specific land 

use. 
 

3& 4) Contracts with private firm to oversee 

compliance with zoning regulations and on-site 
sewage treatment system ordinance requirements. 

Public Works 

1) Construction, repair and 

maintenance of City roads 

& streets 
 

 

2) Construction, repair, and 
maintenance of City water 

and sewer utilities 

 
3) Water use and deficiencies 

1) Specifies the design, construction, and maintenance         

of City roads & streets, and storm water related to 

them. 
 

2)  Governs the design, construction and maintenance 

of City water and sewer utilities. 
 

3) Manages water use through backflow/cross-

connection controls, fee schedules and water-use 
bans during drought conditions or heavy water 

consumption. 

 
7.2  Local Government Controls and Programs   
 

The following departments or programs within Crow Wing County may be able to assist the city with issues 

relating to potential contamination sources that 1) have been inventoried or 2) may result from changes in land 

and water use within the DWSMA:   

 

Table 7 - Local Agency Controls and Programs 

Government Unit Type of Program Program Description 

Crow Wing County 

Environmental Services 
(for DWSMA land 

within the County 

jurisdiction) 

1) Household Hazardous 
Waste Collection. 

 

2) Land Use Permits 
 

 

3) Conditional Use Permits 
 

 

1) Provides education to landowners and 
an on-going program for disposing of 

household hazardous waste, in 

conjunction with Crow Wing County. 
 

2) Regulates land-uses to comply with 

zoning   ordinances. 
 

3) Specifies performance standards 
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4) On-site Waste Water 
Treatment 

needed to offset environmental risk 

presented by a specific land use. 
 

4)  Approves the design, installation, 

operation, and   performance of on-site 

wastewater treatment systems. 

Crow Wing County 
Emergency 

Management/Homeland 

Security Department 

1)Transportation accidents 

causing contaminant spills 

 

 
2) Natural disasters 

1) Directs the response and the extent of 

initial cleanup of fuel, chemical, or 

other hazardous substances that are 

released due to transportation 
accidents. 

 

2) Coordinate the development of 
effective emergency management 

operations plans through education, 

training, and exercising.  

Crow Wing County Soil 
and Water Conservation 

District 

1) Agricultural BMPs 
2) Storm Water Management 

3) Wetland Management 

4) Feedlots 
5) Residential BMPs 

6)  Well Sealing Cost Share 

The Crow Wing County SWCD promotes 
the protection of water and soil resources 

in the County through educational 

programs, cost-sharing and collaboration 
with other local, state and federal 

agencies. 

 
 
7.3 State Agency and Federal Agency Support   
 

MDH will serve as the contact for enlisting the support of other state agencies on a case-by-case basis 

regarding technical or regulatory support that may be applied to the management of potential contamination 

sources.  Participation by other state agencies and the federal government is based on legal authority granted 

to them and resource availability.  Furthermore, MDH 1) administers state regulations that affect specific 

potential sources of contamination and 2) can provide technical assistance to property owners to comply with 

these regulations.  

 

The following table identifies the specific regulatory programs or technical assistance that state and federal 

agencies may provide to the City of Cuyuna to support implementation of the WHP plan.  It is likely that other 

opportunities for assistance may be available over the 10-year period that the plan is in effect due to changes 

in legal authority or increases in funding granted to state and federal agencies.  Therefore, the table references 

opportunities available when the cityôs WHP plan was first approved by MDH.   

 

Table 8 - State and Federal Agency Controls and Programs 

Government 

Unit  
Type of Program Program Description 

MDH 
State Well Code  

(Minnesota Rules, Chapter 4725) 

MDH has authority over the construction of new 
wells and the sealing of wells.  MDH staff in the 

Well Management Program offer technical assistance 

for enforcing well construction codes, maintaining 
setback distances for certain contamination sources, 

and well sealing.   
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MDH WHP 

MDH has staff that will help the city identify 

technical or financial support that other 

governmental agencies can provide to assist with 
managing potential contamination sources. 

DNR 
Water appropriation permitting 

(Minnesota Rules, Chapter 6115) 

DNR can require that anyone requesting an increase 

in existing permitted appropriations, or to pump 

groundwater, must address concerns regarding the 
impacts to drinking water if these concerns are 

included in a WHP plan.  

 

7.4  Support Provided by Nonprofit Organizations 

The Minnesota Rural Water Association (MRWA) has provided technical assistance to the City of Cuyuna 

throughout the development of this WHP Plan and will assist with implementing its WHP Plan by providing: 

1) referenced educational and outreach materials, and 2) on-site technical assistance. 

 
Chapter 8 - Goals   
 

Goals define the overall purpose for the WHP plan, as well as the end points for implementing objectives and 

their corresponding actions.  The WHP team identified the following goals after considering the impacts that 

1) changing land and water uses have presented to drinking water quality over time and 2) future changes that 

need to be addressed to protect the communityôs drinking water:  

¶ Maintain a safe and adequate drinking water supply for residents, visitors and neighbors; 

¶ Prevent contaminants from reaching levels that present a risk to peopleôs health; 

¶ Provide area residents with educational materials and other resources to assist with drinking water 

protection issues: 

o Private well use, maintenance and sealing assistance; 

o Maintenance and operation of above and below-ground storage tanks; 

o Transportation corridor emergency preparedness plan; 

o Continuing data collection; 

o Storm water management 

o Scheduled WHP Plan evaluation 

 

Chapter 9 - Objectives and Plan of Action 
 

Objectives provide the focus for ensuring that the goals of the WHP plan are met and that priority is given to 

specific actions that support multiple outcomes of plan implementation.  

 

Both the objectives and the wellhead protection measures (actions) that support them are based on assessing 1) 

the data elements (Chapter 2), 2) the potential contaminant source inventory (Chapter 4), 3) the impacts that 

changes in land and water use present (Chapter 5) and 4) issues, problems, and opportunities referenced to 

administrative, financial, and technical considerations (Chapter 6).     
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9.1  Objectives   
 

The following objectives have been identified to support the goals of the WHP plan for the City of Cuyuna:   

1. Create public awareness and general knowledge about the importance of WHP for maintaining an 

adequate and safe drinking water supply. 

2. Collect additional data to substantiate information contained within this Plan, and to provide more 

detail for future Plan amendments. 

3. Provide landowners with best management practices and other information to assist with management 

of private property located within the DWSMA. 

4. Provide direction to City and local planning bodies regarding future land use and development of 

property within the DWSMA. 

5. Address issues associated with potential spills and leaks of hazardous materials on, or near, vehicular 

routes through the DWSMA. 

6. Provide emergency response coordination for any impact to, or endangerment of, the water supply 

system. 

7. Conduct regular evaluations of Plan implementation and effectiveness. 

 

9.2  WHP Measures and Action Plan   
 

Based upon the factors, the WHP team has identified WHP measures that will be implemented by the city over 

the 10-year period that its WHP plan is in effect.  The objective that each measure supports is noted as well as 

1) the lead party and any cooperators, 2) the anticipated cost for implementing the measure and 3) the year or 

years in which it will be implemented.   

 

The following categories are used to further clarify the focus that each WHP measure provides, in addition to 

helping organize the measures listed in the action plan: 

 

¶ Monitoring, Data Collection and Assessment; 

¶ IWMZ Management; 

¶ Land Use Planning; 

¶ Potential Contamination Source Management; 

¶ Public Education and Outreach; 

¶ Reporting and Evaluation; 

¶ Water Use and Contingency Strategy. 
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9.3  Establishing Priorities   
 

WHP measures reflect the administrative, financial, and technical requirements needed to address the risk to 

water quality or quantity presented by each type of potential contamination source.  Not all of these measures 

can be implemented at the same time, so the WHP team assigned a priority to each.  A number of factors must 

be considered when WHP action items are selected and prioritized (part 4720.5250, subpart 3): 

¶ Contamination of the public water supply wells by substances that exceed federal drinking water 
standards. 

¶ Quantifiable levels of contamination resulting from human activity. 

¶ The location of potential contaminant sources relative to the wells. 

¶ The number of each potential contaminant source identified and the nature of the potential contaminant 
associated with each source.  

¶ The capability of the geologic material to absorb a contaminant. 

¶ The effectiveness of existing controls. 

¶ The time needed to acquire cooperation from other agencies and cooperators. 

¶ The resources needed, i.e., staff, money, time, legal, and technical resources. 

 

The City of Cuyuna WHP Team defines priority for implementing a WHP measure as starting with those 

potential contaminant sources that pose the most significant risk to the water supply and working through to 

those posing the least amount of risk. The following table lists each measure that it will implement over the 

ten year period the cityôs WHP plan is in effect as well as the priority that it has assigned to each measure.  
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Table 9 - WHP Plan of Action   
 

Monitoring, Data Collection and Assessment 

M
e

a
s
u

re 

P
ri

o
ri
ty

 
Description 

O
b

je
c
ti
v
e
 

A
d

d
re

s
s
e

d City Action 

Alone Unless 

Cooperator is 

Noted C
o

s
t 

Implementation time frame 

2
0

1
2 

2
0

1
3 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

1
 

H
 

Verify the locations of new wells constructed within a one-mile 
radius of the DWSMA.  Send a letter to listed cooperators 

requesting to be notified of well construction activities in the 

DWSMA, including irrigation and high capacity wells. 

2 
MDH, DNR, 

Well Drillers 

 *
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

2
 

H
 

During any planned well maintenance, and if possible, pull the 
pump from Well #1 and televise the casing for leaks.  Assist the 

MGS to gamma log the well bore hole.  Contact the MDH-SWP 

staff, to assist with analyzing the information gained from the 

down-hole work in order to improve on the delineation approach 

for future amendments of the WHP Plan.  Pursue MDH SWP 

Grant funds to assist with this effort. 

2 MDH, MGS 

$
1

0
,0

0
0 

 *
         

3
 

H
 

Contact the MDH SWP Program staff, to plan the cityôs help in 

gathering and submitting samples of the raw well water to 

determine if there are changes in the amount of the tritium isotope 

in the aquifer.  MDH will pay for the laboratory costs. 

2 MDH        *
    

4
 

H
 

Call Gail Haglund, MDH, to plan for the collection of water 

samples from the city well and Agate Lake, for stable isotope 

analysis, to confirm previous results that indicate limited surface 

water influence on the aquifer and city well.  MDH will pay for 
the analytical work done at the MDH laboratory. 

2 MDH      *
      

5
 

H
 

Meet with MDH staff to evaluate sampling data collected under 

items #3 & 4, and any new well information available, to enhance 

ground water flow modeling used for delineation of the WHPA for 

the city well for future Plan amendments. 

2 MDH         *
   

6
 

H
 

The City Council should carefully review and comment on any 

proposed land use changes being considered in the DWSMA, for 

potential impact on groundwater quality or quantity, and use land-

use control options to minimize potential impact to the aquifer 

used by the city (require hookup to city utilities). 

2,4 

MDH, 

MRWA, 

County 

 *
 

*
         

7
 

H
 

Arrange meetings with MDH and MRWA to develop a work plan, 

and list of things to consider, in siting a new source of drinking 

water, related to geology, groundwater chemistry, aquifer yield, 

current and future land uses, etc., and develop an approach to 
evaluate the impact these may have on the aquifer. 

2,4 
MDH, 

MRWA 
    *
 

*
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8
 

H
 

With assistance from MDH & MRWA, meet to assess potential 

sites for an additional water source in relation to items identified 

in step #7.  Identify sites for placing test well(s) to evaluate water 

quality and quantity for a future city water source. 

2,4 
MDH, 

MRWA 

     *
 

*
     

 

Inner Wellhead Management Zone (IWMZ) 
M

e
a

s
u

re 

P
ri

o
ri
ty

 

Description 

O
b

je
c
ti
v
e
 

A
d

d
re

s
s
e

d City Action 
Alone Unless 

Cooperator is 

Noted C
o

s
t 

Implementation time frame 

2
0

1
2 

2
0

1
3 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

9
 

H
 Assist MDH with updating the IWMZ Survey and address 

identified measures.  2  MDH   *
       *
     

1
0 H
 

Implement measures that are specified in the Sanitary Survey, 

found in the Public Water Supply Routine Inspection Report 

received from MDH. 
 3 

MDH, 

MRWA 

   *
         *
       

1
1 H
 

Monitor and maintain the 200ô radius around the wells to insure 

that setback distances for new potential contaminant sources are 

met. 
 3    *

 
*
  

*
  

*
 

*
  
 

*
  

*
  
 

*
  

*
  

*
  

1
2 H
 Arrange meetings with residents and identify resource needs of 

adjoining property owners to meet setback distances and/or 

manage potential contaminate sources. 

3      *
   *
   *
  

 

 

Land Use Planning 

M
e

a
s
u

re 

P
ri

o
ri
ty

 

Description 

O
b

je
c
ti
v
e
 

A
d

d
re

s
s
e

d City Action 

Alone Unless 

Cooperator is 

Noted C
o

s
t 

Implementation time frame 

2
0

1
2 

2
0

13
 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

1
3 H
 

Explore the feasibility of developing a City Comprehensive Land 

Use Plan, to control future development and growth within the 

City and DWSMA. 

4 
CWC Land 

Services 

   *
 

*
       

1
4 H
 

Work with Crow Wing County Land Services to stay abreast of 

potential sales of County Tax-forfeited lands and implement 

planning measures to control any adverse impacts to the aquifer. 
4 

CWC Land 

Services 

 *
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

1
5 H
 

Update current City Land Use Controls, Zoning Ordinances and 

Subdivision Ordinance to include references to the DWSMA and 

groundwater water quality concerns. 
4      *
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1
6 H
 

Meet with local planning staff(s), when they are updating 

comprehensive plans, to reflect existing WHP issues and identify 

changes in local controls that can be made to protect the 

community water supply wells and aquifer. 

4 
CWC Land 

Services 

    *
       

1
7 H
 

In cooperation with with MDH, League of Minnesota Cities and 

city planning staff, the City Council will consider the development 

of an ordinance that specifies the circumstances which control the 

placement of new private wells within the Cityôs jurisdiction, and 
potential for hookup to city utilities. 

4 
MDH, League 

of MN Cities 

    *
       

 

 

Potential Contaminant Source Management 

M
e

a
s
u

re
  

P
ri

o
ri
ty

 

Description 

O
b

je
c
ti
v
e
 

A
d

d
re

s
s
e

d City Action 

Alone Unless 

Cooperator is 
Noted C

o
s
t 

Implementation time frame 

2
0

1
2 

2
0

1
3 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

1
8 H
 Research the location and status of the old dug municipal well and 

verify that it has been properly sealed.    2 
MDH 

MRWA 

  *
               

1
9 H
 

Contact MDH, DNR & MGS, to determine if there is a reason to 

maintain City Test well #189645 for aquifer monitoring purposes, 

and if not, properly seal the well. Utilize MDH grant funds to seal 

the well. 

2 MDH 

$
2

5
0

0 

  * 
 

                

2
0 H
 

Contact Gail Haglund, MDH Hydrologist, to determine whether 

potential spills or leaks may present risk to the community wells 

and drinking water quality. 

2,5 MDH   *
         

2
1 H
 

Notify MDH and/or DNR about any new or proposed High-

Capacity wells located within two (2) miles of the DWSMA 

boundaries. 

2 MDH, DNR   *
   *
   *
   

2
2 H
 

Send a letter to request that MDH & DNR inform the City of 

Cuyuna when permits are granted for new wells, maintenance of 
existing wells, when existing wells are disclosed during property 

transfer, or when private wells are sealed. 

2 MDH, DNR   *
         

2
3 H
 

Arrange meetings with the local fire department, the Crow Wing 

County Highway Dept., and Crow Wing County Emergency 

Management office to develop and implement a coordinated spill 

response plan. 

5,6 

FD, CWC 

Highway & 

Emergency 

Management 

   *
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Reporting & Evaluation  

M
e

a
s
u

re 

P
ri

o
ri
ty

 

Description 

O
b

je
c
ti
v
e
 

A
d

d
re

s
s
e

d City Action 

Alone Unless 

Cooperator is 

Noted C
o

s
t 

Implementation time frame 

2
0

1
2 

2
0

1
3 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

2
8 

M
 Complete an Evaluation Report every 2.5 years that evaluates the 

progress of plan of action and the impact of any contaminant 

release on the aquifer supplying the water supply wells. 

7 
MDH, 

MRWA 

   *
   *
  *
   

2
9 

M
 Summarize all WHP Plan implementation efforts in a report to 

MDH in the 8th year. 7 
MDH, 

MRWA 

        *
   

3
0 

M
 

Hold meetings, as needed, with the WHP Team, local resource 

partners, and City Management, to discuss WHP Plan 

implementation activities, budget needs and pursue MDH SWP 

Grant funds to help with implementation efforts. 

1,4 
CWC Land 

Services 

 *
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

3
1 H
 Maintain a WHP FOLDER or binder that contains records and 

documentation of all WHP activities the City has completed. 7   *
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

 

Education and Outreach 

M
e

a
s
u

re 

P
ri

o
ri
ty

 

Description 

O
b

je
c
ti
v
e
 

A
d

d
re

s
s
e

d City Action 

Alone Unless 

Cooperator is 

Noted C
o

s
t 

Implementation time frame 

2
0

1
2 

2
0

1
3 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

2
4 H
 

Apply for a MDH SWP Grant to revise the City web site to 

provide a method of communication with land owners and 

resource partners regarding WHP issues. 

1.3 
MDH SWP 

Grant 
Program $

2
5

0
0 

 *
         

2
5 

M
 

Prepare an annual summary of wellhead protection activities for 

release to the public in a City newsletter, on the City website and 

post in public locations. 
1,3    *

 
*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

2
6 

M
 Prepare and distribute a handout, describing WHP activities and 

the status of Plan implementation, at community events. 1,3  MRWA 

$
1

5
0 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

*
 

2
7 

M
 Erect & maintain SWP informational signs at the entrances to the 

city. 1,3  

$
1

5
0  *
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Water Use and Contingency Planning 

M
e

a
s
u

re 

P
ri

o
ri
ty

 

Description 

O
b

je
c
ti
v
e 

A
d

d
re

s
s
e

d City Action 

Alone Unless 

Cooperator is 

Noted C
o

s
t 

Implementation time frame 

2
0

1
2 

2
0

1
3 

2
0

1
4 

2
0

1
5 

2
0

1
6 

2
0

1
7 

2
0

1
8 

2
0

1
9 

2
0

2
0 

2
0

2
1 

3
2 H
 

Meet with City Fire Department to make them aware of drinking 
water vulnerability issues, so they can consider the DWSMA 

vulnerability when responding to fires or contaminant spills; 

specifically identify the impacts that firefighting or cleanup 

procedures may have on contaminant movement to city wells or 

the aquifer. 

5  
Fire 

Department 

 *
     *
     

3
3 H
 

Distribute the Cityôs WHP Contingency Strategy Plan to identified 

cooperators.  Review every 5 years and update if necessary.  

Coordinate emergency response initiatives with Crow Wing 

County. 

5  

  CWC 

Emergency 

Management 

 *
     *
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9.4  Commitments From Cooperators   
 

The agencies listed in Table 10 have been requested to support the City of Cuyuna with 

implementing the WHP measure(s) in which they are identified.  (See example letter to 

cooperating Agencies in Appendix IV). 

 

Table 10 - Cooperating Agencies List   

Agency Measure 

Minnesota Department of Health 1,2,3,4,5,6,7,8,9,10,17,18,19,20,21,22,24,28,29 

Minnesota Department of Natural Resources 1,21,22 

Minnesota Rural Water Association 6,7,8,10,18,26,28,29 

Minnesota Geologic Survey 2 

Crow Wing County Land Services 6,13,14,16,30 

Crow Wing County Highway Department 23 

Crow Wing County Emergency Management 23,33 

Fire Department 23,32 

League of Minnesota Cities 17 

Well Driller(s) 1 

 

 

Chapter 10 - Evaluation Program 
 

Evaluation is used to support plan implementation and is required under Minnesota Rules, 

part 4720.5270, prior to amending the cityôs WHP plan.  Plan evaluation is specified under 

Objective 7, and provides the mechanism for determining whether WHP action items are 

achieving the intended result or whether they need to be modified to address changing 

administrative, technical, or financial resource conditions within the DWSMA.  The city has 

identified the following procedures that it will use to evaluate the success with implementing its 

WHP plan:   

1. An annual briefing to the city council will provide the basis for documenting whether 

each action step for that year was implemented. 

2. The WHP team will meet, at a minimum, every two-and-one-half years to assess the 

status of plan implementation and to identify issues that impact the implementation of 

action steps throughout the DWSMA; 

3. The city will assess the results of each action item that has been taken annually to 

determine whether the action item has accomplished its purpose or whether modification 

is needed.  Assessment results will be presented in the annual report to the city council. 

4. The city will prepare a written report that documents how it has assessed plan 

implementation and the action items that were carried out.  The report will be presented 

to MDH at the first scoping meeting held with the city to begin amending the WHP plan.  
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Chapter 11 - Contingency Strategy 
 

The WHP plan includes a contingency strategy that addresses disruption of the water supply 

caused by either contamination or mechanical failure.    The city prepared this strategy using a 

template provided by MDH/MRWA and presented in Appendix III of this plan.     A copy of this 

plan is available for public review during regular business hours at the city offices and is 

referenced in this section.  

 

Chapter 12 - Glossary of Terms    
 

Data Element.   A specific type of information required by the Minnesota Department of Health 

to prepare a wellhead protection plan.  

Drinking Water Supply Management Area (DWSMA).   The surface and subsurface areas 

surrounding a public water supply well, including the wellhead protection area, that must be 

managed by the entity identified in the wellhead protection plan. (Minnesota Rules, 

part 4720.5100, subpart 13).  This area is delineated using identifiable landmarks that reflect the 

scientifically calculated wellhead protection area boundaries as closely as possible. 

Emergency Response Area (ERA).   The part of the wellhead protection area that is defined by 

a one-year time of travel within the aquifer that is used by the public water supply well 

(Minnesota Rules part 4720.5250, subpart 3).  It is used to set priorities for managing potential 

contamination sources within the DWSMA. 

Emergency Standby Well.   A well that is pumped by a public water supply system only during 

emergencies, such as when an adequate water supply cannot be achieved because one or more 

primary or seasonal water supply wells cannot be used.  

Inner Wellhead Management Zone (IWMZ).   The land that is within 200 feet of a public 

water supply well (Minnesota Rules, part 4720.5100, subpart 19).  The City of Cuyuna must 

manage the IWMZ to help protect it from sources of pathogen or chemical contamination that 

may cause an acute health effect.  

Nonpoint Source Contamination.   Refers to contamination of the drinking water aquifer that is 

caused by polluted runoff or pollution sources that cannot be attributed to a specifically defined 

origin, e.g., runoff from agricultural fields, feedlots, or urban areas.  

Point Source Contamination.   Refers to contamination of the drinking water aquifer that is 

attributed to pollution arising from a specifically defined origin, such as discharge from a leaking 

fuel tank, a solid waste disposal site, or an improperly constructed or sealed well.  

Primary Water Supply Well .   A well that is regularly pumped by a public water supply system 

to provide drinking water. 

Seasonal Water Supply Well.   A well that is only used to provide drinking water during certain 

times of the year, either when pumping demand cannot be met by the primary water supply 

well(s) or for a facility, such as a resort, that is closed to the public on a seasonal basis. 

Vulnerability .   Refers to the likelihood that one or more contaminants of human origin may 

enter either 1) a water supply well that is used by the City of Cuyuna or 2) an aquifer that is a 

source of public drinking water.  
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WHP Area (WHPA) .   The surface and subsurface area surrounding a well or well field that 

supplies a public water system, through which contaminants are likely to move toward and reach 

the well or well field (Minnesota Statutes, part 103I.005, subdivision 24).   

WHP Plan Goal.   An overall outcome of implementing the WHP plan, e.g., providing for a safe 

and adequate drinking water supply. 

WHP Measure.   A method adopted and implemented by a City of Cuyuna to prevent 

contamination of a public water supply, and approved by the Minnesota Department of Health 

under Minnesota Rules, parts 4720.5110 to 4720.5590. 

WHP Plan Objective.   A capability needed to achieve one or more WHP goals, 

e.g., implementing WHP measures to address high priority potential contamination sources 

within 5 years. 
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Chapter 13 - List of Acronyms    
 

 AST                   Above Ground Storage Tank 

 BMP                  Best Management Practices 

 CWC                 Crow Wing County 

 DNR                  MN Department of Natural Resources 

 DOT                  Department of Transportation 

 DWSMA           Drinking Water Supply Management Area 

 EQUIP               Environmental Quality Incentive Program 

 FD                      Local Fire Department 

 SSTS                  Subsurface Sewage Treatment System 

 IWMZ                Inner Wellhead Management Zone 

 LUST                 Leaking Underground Storage Tank 

 MDA                  MN Department of Agriculture 

 MDH                  MN Department of Health 

 Mg/l                    Milligrams per Liter 

 Mg/y                   Million Gallons per Year 

 MGS                   MN Geological Survey  

 MN                     Minnesota 

 MPCA                MN Pollution Control Agency 

 MRWA               Minnesota Rural Water Association  

 NRCS                  Natural Resources Conservation Service 

 P&Z                     Planning & Zoning 

 PCSI                    Potential Contaminant Source Inventory 

 PWS                    Public Water Supply 

 RST                     Registered Storage Tank 

 SWCD                 Soil & Water Conservation District  

 TOT                     Time of Travel 

 US EPA               United States Environmental Protection Agency 

 UST                     Underground Storage Tank 

 WHP                    Wellhead Protection 

 WHPA                 Wellhead Protection Area 
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Glossary of Terms 
 

 

Data Element.   A specific type of information required by the Minnesota Department of Health to 

prepare a wellhead protection plan. 

 

Drinking Water Supply Management Area (DWSMA).   The area delineated using identifiable land 

marks that reflects the scientifically calculated wellhead protection area boundaries as closely as 

possible (Minnesota Rules, part 4720.5100, subpart 13). 

 

Drinking Water Supply Management Area Vulnerability .   An assessment of the likelihood that the 

aquifer within the DWSMA is subject to impact from land and water uses within the wellhead 

protection area.  It is based upon criteria that are specified under Minnesota Rules, part 4720.5210, 

subpart 3. 

 

Emergency Response Area (ERA).   The part of the wellhead protection area that is defined by a one-

year time of travel within the aquifer that is used by the public water supply well (Minnesota Rules, 

part 4720.5250, subpart 3).  It is used to set priorities for managing potential contamination sources 

within the DWSMA. 

 

Inner Wellhead Management Zone (IWMZ).   The land that is within 200 feet of a public water 

supply well (Minnesota Rules, part 4720.5100, subpart 19).  The public water supplier must manage 

the IWMZ to help protect it from sources of pathogen or chemical contamination that may cause an 

acute health effect. 

 

Wellhead Protection (WHP).   A method of preventing well contamination by effectively managing 

potential contamination sources in all or a portion of the wellôs recharge area.  

 

Wellhead Protection Area (WHPA).   The surface and subsurface area surrounding a well or well 

field that supplies a public water system, through which contaminants are likely to move toward and 

reach the well or well field (Minnesota Statutes, section 103I.005, subdivision 24). 

 

Well Vulnerability.   An assessment of the likelihood that a well is at risk to human-caused 

contamination, either due to its construction or indicated by criteria that are specified under Minnesota 

Rules, part 4720.5550, subpart 2. 
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Acronyms  
 

 

CWI  - County Well Index 

 

DNR - Minnesota Department of Natural Resources 

 

EPA - United States Environmental Protection Agency 

 

FSA - Farm Security Administration 

 

MDA - Minnesota Department of Agriculture  

 

MDH  - Minnesota Department of Health 

 

MGS - Minnesota Geological Survey 

 

MnDOT  - Minnesota Department of Transportation 

 

MnGEO - Minnesota Geospatial Information Office 

 

MPCA  - Minnesota Pollution Control Agency 

 

NRCS - Natural Resource Conservation Service 

 

SWCD - Soil and Water Conservation District 

 

UMN  - University of Minnesota 

 

USDA - United States Department of Agriculture 

 

USGS - United States Geological Survey 
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1. Introduction 

The Minnesota Department of Health (MDH) developed Part I of the wellhead protection (WHP) plan 

at the request of the city of Cuyuna (PWSID 1180011).  The work was performed in accordance with 

the Minnesota Wellhead Protection Rule, parts 4720.5100 to 4720.5590. 

 

This report presents delineations of the wellhead protection area (WHPA) and drinking water supply 

management area (DWSMA), and the vulnerability assessments for the public water supply well and 

DWSMA.  Figure 1 shows the boundaries for the WHPA and the DWSMA.  The WHPA is defined by 

a 10-year time of travel.  Figure 1 also shows the emergency response area (ERA), which is defined by 

a 1-year time of travel.  Definitions of rule-specific terms that are used are provided in the ñGlossary of 

Terms.ò 

 

This report also documents the technical information that was required to prepare this portion of the 

WHP plan in accordance with the Minnesota Wellhead Protection Rule.  Additional technical 

information is available from MDH. 

 

The wells included in the WHP plan are listed in Table 1. 

 

Table 1 - Water Supply Well Information  

Local 

Well I D 

Unique 

Number 

Use/ 

Status
1
 

Casing 

Diameter 

(inches) 

Casing 

Depth 

(feet) 

Well Depth 

(feet) 

Date 

Constructed/ 

Reconstructed 

Aquifer  
Well  

Vulnerability  

1 198644 P 8 60 75 1983 QBAA Vulnerable 

Note:  1. Primary (P) Well 

2. Quaternary Buried Unconfined Aquifer (i.e., glacial clay, sand and gravel materials) 

 

 

 

2. Assessment of the Data Elements 

MDH staff met with representatives of the city of Cuyuna on October 26, 2010, for a scoping meeting 

that identified the data elements required to prepare Part I of the WHP plan.  Table 2 presents the 

assessment of these data elements relative to the present and future implications of planning items that 

are specified in Minnesota Rules, part 4720.5210.   
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Table 2 - Assessment of Data Elements  

Data Element 

Present and Future 

Implications 

Data Source 

U
s
e

 o
f 
th

e
 

W
e

ll 
(s

) 

D
e

li
n
e

a
ti
o

n
 

C
ri

te
ri
a

 

Q
u
a

lit
y
 a

n
d
 

Q
u
a

n
ti
ty

 o
f 

W
e

ll 
W

a
te

r 

L
a

n
d
 a

n
d
 

G
r
o

u
n
d
w

a
te

r 

U
s
e

 i
n
 

D
W

S
M

A
 

Precipitation       

Geology 

Maps and geologic 
descriptions 

M H H H 
Setterholm (2004), Peterson et. al (2007), 
MGS, DNR, USGS  

Subsurface data M H H H MGS, MDH, DNR  

Borehole geophysics M H H H MGS (None Found) 

Surface geophysics L L L L City (None Found) 

Maps and soil descriptions      

Eroding lands      

Water Resources 

Watershed units      

List of public waters      

Shoreland classifications      

Wetlands map      

Floodplain map      

Land Use 

Parcel boundaries map L H L L Crow Wing County 

Political boundaries map L H L L Crow Wing County, City 

PLS map L H L L MnGEO 

Land use map and inventory M H M M City Records, County 

Comprehensive land use map L L L L  

Zoning map L L L L City 

Public Utility Services 

Transportation routes and 
corridors 

     

Storm/sanitary sewers and 
PWS system map 

     

Oil and gas pipelines map      

Public drainage systems map 
or list 

     

Records of well construction, 
maintenance, and use 

H H H H City, CWI, MDH Files 

Surface Water Quantity 

Stream flow data      

Ordinary high water mark 
data 

     

Permitted withdrawals      

Protected levels/flows      

Water use conflicts       

Groundwater Quantity  

Permitted withdrawals H H H H DNR 

Groundwater use conflicts  H H H H DNR (None Found) 
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Data Element 

Present and Future 

Implications 

Data Source 

U
s
e

 o
f 
th

e
 

W
e

ll 
(s

) 

D
e

li
n
e

a
ti
o

n
 

C
ri

te
ri
a

 

Q
u
a

lit
y
 a

n
d
 

Q
u
a

n
ti
ty

 o
f 

W
e

ll 
W

a
te

r 

L
a

n
d
 a

n
d
 

G
r
o

u
n
d
w

a
te

r 

U
s
e

 i
n
 

D
W

S
M

A
 

Water levels H H H H MDH, City 

Surface Water Quality 

Stream and lake water quality 
management classification 

     

Monitoring data summary      

Groundwater Quality  

Monitoring data H H H H MDH  

Isotopic data H H H H MDH, DNR  

Tracer studies H H H H None Found 

Contamination site data M M M M MPCA, MDA (None Found) 

Property audit data from 
contamination sites 

     

MPCA and MDA 
spills/release reports 

     

 

Definitions Used for Assessing Data Elements:   

High (H) -  the data element has a direct impact  

Moderate (M) -  the data element has an indirect or marginal impact 

Low (L)  -  the data element has little if any impact 

Shaded -  the data element was not required by MDH for preparing the WHP plan 

Acronyms used in this report are listed on page ii, after the ñGlossary of Terms.ò    

 

 

3. General Descriptions 

3.1 Description of the Water Supply System 

The city of Cuyuna obtains its drinking water supply from one primary well; Table 1 summarizes 

information regarding it. 

 

3.2 Description of the Hydrogeologic Setting  

The description of the hydrologic setting for the aquifer used to supply drinking water is presented in 

Table 3. 

 



 

 4 

 

Table 3 - Description of the Hydrogeologic Setting 

Attribute  Descriptor Data Source 

Aquifer Material 
Unconsolidated sand and gravel 

materials 
CWI 

Porosity Type and Value Primary:  25% Fetter, 2001 

Aquifer Thickness 

29 feet (8.84 meters) at Cuyuna Well 1 

(198644), which  is the only well 

completed through the entire aquifer 
unit in the area, so the full areal extent 

throughout the WHPA is unknown. 

Geologic cross sections (Figures 4 
and 5), CWI well log 198644, and 

other area well logs in CWI. 

Stratigraphic Top 

Elevation 

The aquifer top can be found between 

1,158 and 1,211 feet MSL within the 

area, with an elevation of 1,203 feet 
MSL at Cuyuna Well 1 (198644). 

Geologic cross sections (Figures 4 

and 5), CWI well log 198644, and 
other area well logs in CWI. 

Stratigraphic Bottom 

Elevation 

1,174 feet MSL.  Cuyuna Well 1 

(198644) is the only well completed 
through the entire aquifer unit in the 

area, so the full areal extent throughout 

the WHPA is unknown. 

Geologic cross sections (Figures 4 
and 5), CWI well log 198644, and 

other area well logs in CWI. 

Hydraulic Confinement Confined  
Geologic cross sections (Figures 4 
and 5) and other area well logs in 

CWI. 

Transmissivity  Range of Values:  1,100 - 3,500 ft
2/
day  

A range of transmissivity values was 
used to reflect changes in aquifer 

composition as well as uncertainties 
related to the quality of existing 

aquifer test data as discussed in the 

aquifer test plan.  See Table 4 for the 
reference value. 

Hydraulic Conductivity Range of Values:  40 - 120 ft/day  
The range of values was obtained 
from the above transmissivity range 

of values.   

Groundwater Flow Field 
See Figure 2 - Ambient Groundwater 

Flow Field 

Defined by using static water level 
elevations from well records in the 
CWI database and documents listed 

in the ñSelected Referencesò section 

of this report. 

 

Figures 3, 4, and 5 show the distribution of the aquifer and its stratigraphic relationships with adjacent 

geologic materials.  They were prepared using well record data that is contained in the CWI database.  

The geological maps and studies that were used to further define local hydrogeologic conditions are 

provided in the ñSelected Referencesò section of this report.  
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4. Delineation of the Wellhead Protection Area   

4.1 Delineation Criteria  

The boundaries of the WHPA for the city of Cuyuna are shown in Figure 1.  Table 4 describes how the 

delineation criteria that are specified under Minnesota Rules, part 4720.5510, were addressed.  

Table 4 - Description of WHPA Delineation Criteria 

Criterion  Descriptor How the Criterion was Addressed 

Flow Boundary None 
There are no known groundwater flow 
boundaries close enough to the Cuyuna city 

well to have an impact on the capture area. 

Flow Boundary 
Other High-Capacity Wells 

(Table 6) 
No nearby high-capacity wells exist within 

two miles of the cityôs primary well. 

Daily Volume of 

Water Pumped 
See Table 5 

Pumping information was obtained from the 
DNR, Appropriations Permit PA-1984-3157, 

and was converted to a daily volume pumped 

by the well. 

Groundwater Flow 

Field 
See Figure 2 

The model calibration process addressed the 
relationship between the calculated versus 
observed groundwater flow field. 

Aquifer 

Transmissivity (T) 
Reference Value:  2,320 ft

2
/day 

The aquifer test plan was approved on 
November 15, 2011, and T was determined 

from an existing pump test on Cuyuna Well 1 

(198644) and the cityôs test well (198645).  
Uncertainty regarding aquifer transmissivity 

was addressed as described in Section 4.4. 

Time of Travel 10 years 
The public water supplier selected a 10 year 
time of travel. 

 

Information provided by the city of Cuyuna was used to identify the maximum volume of water 

pumped annually by the cityôs well over the previous five-year period, as shown in Table 5.  Also, the 

estimated pumping for the next five years is shown.  Previous pumping values have been reported to 

the DNR, as required by the public water supplyôs Groundwater Appropriation Permit No. 1984-3157.  

The maximum daily volume of discharge used as an input parameter in the model was calculated by 

dividing the greatest annual pumping volume by 365 days. 

 

Table 5 

Annual Volume of Water Discharged from Water Supply Wells 

Well 

Name 

Unique 

No. 
2006 2007 2008 2009 2010 

Future 
Pumping 

Daily Volume 

(gal/day) 

1 198644 2.9 3.0 3.5 2.9 2.9 3.5 9,582.5 

(Expressed as millions of gallons except as where indicated.  Bolding indicates greatest annual pumping 

volume.) 

 

4.2 Method Used to Delineate the Wellhead Protection Area 

The WHPA for the city of Cuyunaôs well was determined using a combination of two methods.  The 

first involved calculating the groundwater capture zone deterministically using representative aquifer 
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parameters that were input into MLAEM, a groundwater modeling code (Strack, 1989).  The second 

approach used the analytical groundwater flow method Oneka (Barnes and Soule, 2002).  The resulting 

WHPA boundaries are a composite of the capture zones calculated using these two approaches 

(Figure 1).  The input files for both models are available at MDH upon request. 



 

 7 

 

The MLAEM Code was selected because it is a semi-quantitative method capable of simulating the 

influence of vertical infiltration and the pumping influence of multiple high-capacity wells, if 

necessary.  It produces a conservative estimate because aquifer recharge is not used as an input 

parameter.  It is appropriate to use MLAEM for these particular delineations because no flow 

boundaries were directly observed in drillersô logs in the area around the primary city well, at least in 

the areas defined by a 1-year and 10-year time of travel.  It does have somewhat limited capabilities to 

address aquifer settings that exhibit variable geologic conditions or variations in the direction of the 

groundwater flow field.   

 

A second code, using the analytical groundwater flow method named Oneka (Barnes and Soule, 2003), 

was used to assess the probability of impacts that local variations in hydrogeologic conditions may 

have on a well capture zone.  This model treats the aquifer properties and the available water level 

measurements as variable input parameters.  The locations of wells, water levels, and the aquifer 

geometry were evaluated using information from the CWI database.  For the solution, Oneka finds the 

flow field that best fits the network of water level elevations by varying the values of the aquifer 

thickness and transmissivity.  Oneka then evaluates the probability of the capture of a given point 

based on the number of times it is included in the capture areas generated by the total number of 

solutions.  The output from the model is a capture zone probability map for the specified time of travel 

(10 years). 

 

4.3 Results of Model Calibration and Sensitivity Analysis 

Model calibration  is a procedure that compares the results of a model based on estimated input values 

to measured or known values.  This procedure can be used to define model validity over a range of 

input values, or it helps determine the level of confidence with which model results may be used.  As a 

matter of practice, groundwater flow models are usually calibrated using water elevation or flux.  

However, owing to the relatively limited amount of water elevation data for the Quaternary sand and 

gravel aquifer available in the Cuyuna area, a flowpath model based on available hydraulic head 

observations was calculated and a model uncertainty analysis was conducted in place of a traditional 

model calibration.  Flowpath lines were calculated in the MLAEM Model using equations that 

reflected 1) a constant pumping rate, 2) direction of groundwater flow, 3) hydraulic gradient, 4) aquifer 

thickness, 5) aquifer permeability, and 6) aquifer porosity.  As such, it was a simple calculation of the 

portion of the aquifer that contributes water, based on the width of the flow field that is affected by 

pumping. 

 

The Oneka Model was used to support the MLAEM Model results by using an iterative process which 

provides the best fit for the ranges of values assigned to its input parameters.  This helped to define the 

subset of values for which the delineation results were most likely to reflect local hydrogeologic 

conditions and, therefore, provided the best calibration results.   

 

Model sensitivity is the amount of change in model results caused by the variation of a particular input 

parameter.  Because of the simplicity of the MLAEM  Model, the direction and extent of the modeled 

capture zone may be very sensitive to any of the input parameters:   

¶ The pumping rate directly affects the volume of the aquifer that contributes water to the well.  

An increase in pumping rate leads to an equivalent increase in the volume of aquifer within the 

capture zone, proportional to the porosity of the aquifer materials.  However, the pumping rate 

is based on the results presented in Table 5 and, therefore, is not a variable factor that will 

influence the delineation of the WHPA. 
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¶ The direction of groundwater flow determines the orientation of the capture area.  Variations in 

the direction of groundwater flow will not affect the size of the capture zone but are important 

for defining the areas that are the source of water to the well.  The ambient groundwater flow 

field that is defined in Figure 2 provides the basis for determining the extent to which each 

model run reflects the conceptual understanding of the orientation of the capture area for a well.  

¶ An hydraulic gradient of zero produces a circular capture zone, centered on the well.  As the 

hydraulic gradient increases, the capture zone changes into an elliptical shape, with the well 

centered on the down-gradient focal point.  The hydraulic gradient was determined by using 

water level elevations that were taken from wells that have verified locations (Figure 2).  

Generally, the accuracy of the hydraulic gradient determination is directly proportional to the 

amount of available data that describes the distribution of hydraulic head in the aquifer. 

¶ The aquifer thickness, permeability, and porosity influence the size and shape of the capture 

zone.  A decrease in either thickness or porosity causes a linear, proportional increase in the 

areal extent of the capture zone; whereas permeability defines the relative proportions of the 

capture zone width to length.  A decrease in permeability decreases the length of the capture 

zone and increases the distance to the stagnation point, making the capture zone more circular 

in shape and centered around the well. 

 

4.4 Addressing Model Uncertainty 

Using computer models to simulate groundwater flow necessarily involves representing a complicated 

natural system in a simplified manner.  Local geologic conditions may vary within the capture area of 

the public water supply well, but the amount of existing information that is needed to accurately define 

this degree of variability is often not available for portions of the WHPA.  In addition, the current 

capabilities of groundwater flow models may not be sufficient to represent the natural flow system 

exactly.  However, the results are valid within a range defined by the reasonable variation of input 

parameters for this delineation setting.   

 

The MLAEM Code, used as it was in this delineation, has limited capabilities to address these kinds of 

uncertainties, other than by using multiple runs in which the following six input parameters are varied:  

1) constant pumping rate, 2) hydraulic gradient, 3) direction of ambient flow, 4) aquifer thickness, 

5) aquifer permeability, and 6) porosity.  The uncertainty associated with the MLAEM  Code results 

from 1) the model deficiencies mentioned above, 2) the sensitivity of the code itself, and 3) the fact 

that the model cannot be calibrated.   

 

The steps employed for this delineation to address model uncertainty were:   

1) Pumping Rate - For each well, a maximum historical (five-year) pumping rate or an 

engineering estimate of future pumping, whichever is greater (Minnesota Rules, 

part 4720.5510, subpart 4). 

2) Ambient Flow Field - A composite of capture zones created from angles of flow that are 

10 degrees greater and 10 degrees lesser than the representative angle of ambient flow 

(Minnesota Rules, part 4720.5510, subpart 5, B(2).  

3) Aquifer Thickness - The smaller open-hole interval of the well was used rather than a 

representative thickness of the aquifer for the Oneka analysis. 

4) Porosity - A range of porosity values was used to address variability in aquifer composition that 

may affect the dimensions of the capture zone. 
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5) Probability Analysis - The Oneka Model was used to estimate capture zone probability. 
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Capture areas were developed for a range of groundwater flow directions, aquifer permeabilities, and 

times of travel of one and ten years (Figure 7).  As the model code uses constant input values for each 

run, several runs were required to include all variations in input parameters.  Table 6 documents the 

variables used to address MLAEM  Model uncertainty. 

 

Table 6 - Model Parameters Used in MLAEM  Model Runs 

Well 

Name 
File Name 

Discharge 

(m
3
/day) 

Transmissivity 

(m
2
/day) 

Gradient 

Flow 

Angle  

(N of E) 

Porosity 

(%)  

Aquifer 

Thickness 

(meters) 

Remarks 

1 

(198644) 

Cuyuna_base 

.txt 
36.3 216 0.0037 107 25 8.84 

Base flow 

direction 

1 

(198644) 

Cuyuna_minus

10.txt 
36.3 216 0.0037 97 25 8.84 

Base flow 
direction minus 

10 degrees 

1 

(198644) 

Cuyuna_plus 

10.txt 
36.3 216 0.0037 117 25 8.84 

Base flow 
direction plus 

10 degrees 

 

Oneka Model - Uncertainty related to water levels reported on well records is based on the accuracy of 

the ground elevation assigned to the well using topographic maps and the transient variability of the 

water levels in the aquifer over time.  Water levels that are probably inaccurate were identified using 

data from 1) the CWI database, and 2) DNR observation well measurements.  Only water levels that fit 

the flow field (Figure 2) were used for the Oneka analysis. 

 

The Oneka Model helps to address uncertainties related to aquifer parameters as variations of the flow 

field.  A 10-year capture zone probability map (Figure 7) was generated for the Cuyuna city well; the 

values used for the Oneka Model are shown in Table 7.  The Oneka results fit well with the capture 

zones calculated from the MLAEM  Code model.  The probability map for the Cuyuna city well shows 

that uncertainty of the capture zone increases as the distance from the well increases (Figure 7).   

 

Table 7 - Range of Values Used for the Oneka Model 

Well Number File Name 

Hydraulic 

Conductivity  

(meters/day) 

Thickness 

(meters) 

Porosity 

(%) 

1 (198644) Final_Oneka.one 12.2 ï 36.6 8.84 25 

 

 

5. Delineation of the Drinking Water Supply Management Area 

The boundaries of the Drinking Water Supply Management Area (DWSMA) were defined by the 

public water supplier using the following features (Figure 1):   

¶ Edge- or center-lines of highways, streets, roads; 

¶ Public Land Survey coordinates; or 

¶ Property parcel boundaries (Crow Wing County, 2009). 
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6. Vulnerability Assessments 

The Part I wellhead protection plan includes the vulnerability assessments for the city of Cuyuna well 

and DWSMA.  These vulnerability assessments are used to help define potential contamination sources 

within the DWSMA and select appropriate measures for reducing the risk that they present to the 

public water supply. 

 

6.1 Assessment of Well Vulnerability 

The vulnerability assessment for the well used by the city of Cuyuna is listed in Table 1 and is based 

upon the following conditions:   

1) Well construction does not meet current State Well Code specifications (Minnesota Rules, 

part 4725) because the well is not grouted through the full length of the casing;  

2) The geologic conditions at the well site include a cover of clay-rich geologic materials over the 

aquifer that is sufficient to retard or prevent the vertical movement of contaminants;  

3) Nitrates have not been detected in water samples from the well; however 

4) Tritium was found in a water sample taken May 11, 2011.  The concentration, at 11.3 tritium 

units, indicates that the water in the aquifer has been significantly affected by recent recharge. 

 

 

6.2 Assessment of Drinking Water Supply Management Area Vulnerability 

The vulnerability of the drinking water aquifer located within the Cuyuna DWSMA was evaluated 

primarily on the basis of 1) geologic logs from wells located in and around the DWSMA, and 

2) groundwater quality data from the cityôs primary well (198644). 

A vulnerability rating of moderate is assigned to the DWSMA.  Existing well logs indicate that the 

aquifer is covered by several layers of clay-rich till; the thickness of this materials achieves a low 

aquifer sensitivity rating.  However, the tritium found in water from Cuyuna Well 1 (198644) indicates 

that a significant amount of young water is recharging this well.  Therefore, it is prudent to assign a 

moderate vulnerability rating to the entire DWSMA, given the available information. 
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