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Glossary of Terms 

Data Element 
A specific type of information required by the Minnesota Department of Health (MDH) 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 I3). 

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 I9). 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. 

Potential Contaminant Source Inventory (PCSI) 
The identification and assessment of potential sources of contamination and other threats within the 
DSWMA to be managed to reduce the risk of contamination and other threats to the water supply. 

Surface Water Contribution Area (SWCA) 
In a conjunctive delineation, the geographic area that may provide recharge to the aquifer within the 
well capture zone, attributed to: 1) the presence of a surface hydraulic feature; and 2) the runoff of 
precipitation or meltwater. 

Wellhead Protection (WHP) 
A method of preventing well contamination by effectively managing potential contamination sources 
in all or a portion of the well’s 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 II. 

  



 
 

 

Acronyms 

CWI County Well Index 

MWI Minnesota Well Index 

DNR Minnesota Department of Natural Resources 

DWSMA Drinking Water Supply Management Area 

EPA United States Environmental Protection Agency 

ERA Emergency Response Area 

IWMZ Inner Wellhead Protection Management Zone  

MDA Minnesota Department of Agriculture  

MDH Minnesota Department of Health 

MGS Minnesota Geological Survey 

MnDOT Minnesota Department of Transportation 

MPARS MNDNR Permitting and Reporting System 
(formerly known as SWUDS) 

MPCA Minnesota Pollution Control Agency 

PCSI Potential Contaminant Source Inventory 

PLS Public Land Survey 

SWCA Surface Water Contributing Area 

SWCD Soil and Water Conservation District 

UMN University of Minnesota 

USGS United States Geological Survey 

WHP Wellhead Protection 

WHPA Wellhead Protection Area 
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Part II Wellhead Protection Plan 
Potential Contaminant Inventory, Goals, and Management Strategy 

Prepared for the City of Brownton 

1 Introduction 
The wellhead protection (WHP) plan for the City of Brownton was prepared in cooperation with 
the Minnesota Department of Health (MDH). It contains specific actions that the city will take to 
fulfill WHP requirements that are specified under Minnesota Rules, part 4720.5100 to 4720.5590. 
Also, the support that federal, state, and local agencies will provide is presented to identify their 
roles in protecting the city’s drinking water supply. The Plan was developed for the City’s 
municipal wells identified in Table 1 and is effective for 10 years after the approval date specified 
by MDH.  The city is responsible for implementing its WHP plan of action as described in Table 
13 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. 

1.1 Report Contents 
This report is Part II of the WHP Plan for the City of Brownton and includes the following: 

 A review and assessment of the data elements per the MDH Scoping Notice documented 
in Appendix A. 

 The results of the Potential Contaminant Source Inventory (PCSI). 

 A review of changes, issues, problems, and opportunities related to the public water 
supply and the identified potential contaminant sources. 

 A detailed discussion of the potential contaminant source management strategies and 
corresponding goals, objectives, and action plans. 

 A review of the wellhead/source water protection evaluation program. 

 An alternative water supply contingency strategy. 

1.2 Content of Appendices 
Much of the technical information that was used to prepare this plan is contained in the 
appendices and summarized in the main body of this plan. 

Appendix A contains the Scoping Decision Notice No. 2 which was developed by the MDH 
based on the findings of Part I.  

Appendix B contains the final Part I of the Plan completed in 2019 by the MDH. Part I of the Plan 
is summarized in Section 3. In Part I of the Plan, the WHPA and DWSMA were delineated, and 
vulnerability assessments of the wells and corresponding DWSMA were based on data available 
on the source water aquifer used by the municipal wells. 

Appendix C contains the inventory of potential contamination sources that may present a risk to 
the city’s drinking water. This part of the Plan is discussed in Section 3 in terms of assigning risk 
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to the city’s water supply and is discussed as issues, problems or opportunities summarized in 
Section 6. 

Appendix D contains the water contingency strategy for the City of Brownton. This is a resource 
compiling equipment, contractors, alternative water sources and other emergency strategies.   

Appendix E contains the Inner Wellhead Management Zone (IWMZ) – Potential Contaminant 
Source Inventory (PCSI) Report. 

Appendix F contains the MDH Public Water Supply Sources Report for Old Municipal Wells. 
Also provided in this appendix is sealing records for old Municipal Wells. 

1.3 General Information 
The municipal water supply wells included in the WHP Plan are listed in Table 1. 

Public Water Supply 

 Name:  City of Brownton PWSID # 1640002 

 Address: 335 3rd Street South, City of Brownton, MN 55312 

Wellhead Protection Manager 

 Chad Draeger, Water Distribution Operator 

 Address: 335 3rd Street South, City of Brownton, MN 55312 

 Telephone: Office: (320)583-6264 

Wellhead Protection Member 

 Lori Cacka, City Clerk 

 Address: 335 3rd Street South, City of Brownton, MN 55312 

 Telephone: Office: (320)328-5318 

 Email: cityclerk@cityofbrownton.com  

Minnesota Department of Health – Source Water Protection Planner 

 Karen Voz, Principal Planner 

 Address: 3333 W Division District Office, Suite 212, St Cloud, MN 56301-4557 

 Telephone: Office: (320)223-7322 Ext 800 | Fax: (320)252-0567 

 Email: Karen.s.voz@state.mn.us | Web: 
https://www.health.state.mn.us/communities/environment/water/swp/index.htm 

Wellhead Protection Consultant 

 Mark Sherrill | Melanie Niday 

 Address: 3535 Vadnais Center Drive, St. Paul, Minnesota 55110-5196 

 Telephone: Office: (651)490.2000 | Fax: (888)908-8166 

 Email: msherrill@sehinc.com & mniday@sehinc.com | Web: www.sehinc.com 
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2 Delineation of the Wellhead Protection Area, 
Drinking Water Supply Management Area and 
Vulnerability Assessments 

2.1 WHPA and DWSMA Delineation 
The boundaries of the WHPA and DWSMA and the DWSMA vulnerability are shown on 
Figures 1 and 2. Well vulnerability is listed in Table 2. 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 the Part I Wellhead Protection Plan, 
which can be found in Appendix B. The Part I WHP plan was completed by the MDH and 
delineated the DWSMA corresponding to the source water used to supply the City’s two active 
municipal wells.  

The WHPAs are defined by a 10-year time of travel, furthermore the DWSMA is defined by 
correlating the WHPAs to the outer extent of geographically identifiable features or administrative 
boundaries. The WHPAs and DWSMA are shown on Figure 1. Additionally, Figure 1 shows the 
emergency response areas (ERAs), which are defined by a 1-year time of travel and the IWMZ, 
which are defined by the area within a 200-foot radius around each well. Definitions of rule-
specific terms that are used are provided in the “Glossary of Terms.” 

2.2 DWSMA Vulnerability Assessment 
The significance of this assessment relative to the likelihood that a contaminant may move to the 
source water aquifer is summarized below in terms of travel time. Generally, a higher the 
vulnerability rating, the greater the risk that a contaminant may result in contaminated drinking 
water.  

An assessment of DWSMA vulnerability was completed in Part I. Boring logs available for wells 
within the DWSMA were reviewed for the presence of confining units such as clay thicknesses. 
Geologic cross-sections were developed and used to evaluate and interpret the extent of 
confining layers to act as a protective layer within tertiary sediment and bedrock aquifers. 

MDH guidance (MDH, 1997) was followed in determining the DWSMA vulnerability. L-scores 
were calculated based upon geologic sensitivity guidelines developed by the Minnesota DNR for 
wells within the DWSMA (Geologic Sensitivity Project Workgroup, 1991). Boring logs for the wells 
within the DWSMA were reviewed for total depth and soil and bedrock classification. Geologic 
Sensitivities were then determined for each of the wells and the results were used for assessing 
vulnerability during the Part I WHPP.  

From this assessment the DWSMA was assigned low vulnerability. Figure 2 shows vulnerability 
for the DWSMAs.  

MDH has determined the following definitions for the Low vulnerabilities found within the 
DWSMA:  

 Low vulnerability indicates that vertical recharge to the source water aquifer occurs over 
a time period of several decades to a century.   
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3 Data Elements and Assessment 
3.1 Required Data Elements 

The data elements that are included in this plan document establish potential contaminant 
sources and determine the need for the WHP measures that will be implemented to help protect 
the city’s water supply from potential sources of contamination. The city met with representatives 
from MDH on two occasions to discuss the data elements that are specified in Minnesota Rules, 
part 4720.5400, for preparing a WHP plan.  

The first scoping meeting, held on March 13th, 2018, addressed the data elements that were 
needed to support the delineation of the WHPA, the DWSMA, and the well and DWSMA 
vulnerability assessments. The second scoping meeting, held on October 29th, 2019, 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 the well and 
DWSMA vulnerability. The results of each meeting were communicated to the city by MDH 
through a formal scoping decision notice. The formal scoping decision notice for the Part II 
WHPP is included in Appendix A.  

The Part II data elements are based on the determination in the Part I that the DWSMA 
vulnerability is low. Each data element is required to be assessed for its impact on 1) use of the 
well(s), 2) quality and quantity of water supplying the public water supply well(s), and 3) land and 
groundwater uses in the DWSMA. This information is found in Appendix A. 

The availability of the information relating to each data element that is used in this plan was 
evaluated by staff from the MDH, the City of Brownton and SEH. During the evaluation process 
the City of Brownton and MDH discussed whether a data element was considered an issue, 
concern or opportunity that the City of Brownton must address in this plan. Any such items 
identified are discussed in Section 3 and summarized in Section 4 with PCSI data elements 
detail found in Appendix C and non-PCSI data elements depicted in the figures. The PCSI 
locations (Appendix C) queried as part of this plan were assessed for locational accuracy during 
the development of this plan. Potential contaminant sources that were found to have poor or 
incorrect locations were reassigned based on local knowledge or historical data provided with 
each data source. 

The following sections detail each scoping notice item and its relevance to the source water 
quality and quantity when relevant to the City of Brownton WHP part II.  

3.2 Physical Environment 
3.2.1 Geology 

Geology is a required data element and was described in the Wellhead Protection Plan Part I 
prepared by the MDH (August, 2019), which is included in Appendix B, and is also summarized 
below.  
The City of Brownton draws groundwater from a Quaternary Buried Artesian Aquifer 
approximately 210 feet below the land surface.  Throughout McLeod County, bedrock is overlain 
by unconsolidated Quaternary sediments deposited by several glacial ice advances during the 
Pleistocene Epoch.  Sand and gravel beds, laid down by meltwater flowing from these glaciers, 
form most of the aquifers in McLeod County.  Unsorted sediment deposited directly from the ice, 
termed till, and fine-grained clay- and silt-rich bedded sediment deposited in ponded meltwater in 
front of the glaciers, form confining layers that enclose the aquifers (Lusardi, 2009).  The till 
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layers left by each ice sheet tend to be more laterally persistent than the sand layers because ice 
typically spread across the entire county, whereas meltwater streams that deposited the sand 
and gravel were generally confined to drainages at the lower elevations (Lusardi, 2009).  As 
glacial ice and meltwater deposited sediments, it also eroded older, underlying sediments.  The 
net effect of this depositional and erosional activity is that sand and gravel bodies that provide 
water to wells in McLeod County tend to be laterally discontinuous (Lusardi, 2009).  
 
At Brownton’s municipal wells, the aquifer is approximately 85 feet thick, and the wells are 
screened over 20-30 feet of this thickness.  The continuity of this unit is not well-defined locally, 
as there are a minimal number of wells completed at that same depth as the city’s wells. 
Groundwater in the aquifer is generally flowing southeast towards the Minnesota River.  The 
aquifer is overlain by 200 feet of fine-grained material (clay, sandy clay) and is underlain by at 
least six feet of clay. 

3.2.2 Water Resources 
An existing map showing those areas delineated as floodplain is required to be discussed in this 
plan. Floodplains can help identify areas where surface water may directly enter the source water 
aquifer by recharge through submerging the top of private and municipal well locations. This 
direct infiltration of surface water can bring surface material directly to the source water aquifer 
and may adversely impact water quality. The Federal Emergency Management Agency (FEMA) 
provides a map of 100-year FIRM (Flood Insurance Rate Map) and are depicted on Figure 7. 
Some areas of 100-year floodplain, 500 year flood-plain and a Floodway is depicted within the 
DWSMA. Locally, within the City of Brownton no flood zones or areas of standing water are 
typical around the well field. This is largely due to the fact that a railroad runs along the north side 
of town. The tracks are elevated on a Berm, which helps to prevent flood waters reaching the 
city. Additionally, City staff are not aware of the City of Brownton ever recording flood water within 
City streets. 

3.3 Land Use 
3.3.1 Parcels & Other Boundaries 

Figure 3 shows the parcel, nearby political boundaries including township section range within 
and around the DWSMA for the City of Brownton. Detailed parcel information can be accessed 
by visiting the McLeod County Interactive mapping software. Parts of the DWSMA are located 
outside of the City’s municipal boundaries, falling within the Township of Sumter and Collins and 
McLeod County. Portions of sections 16, 15, 21, and 22 within Township 111 and Range 34 
intersect the DWSMA. Management of the entire DWSMA must reflect what is known about 
parcel and municipal boundaries. 

3.3.2 Land Cover, Zoning and Land Use 
Zoning for the DWSMA is under the ordinances, planning, and jurisdiction of the City of 
Brownton, McLeod County and the Townships of Sumter and Collins. Zoning for McLeod County 
and the City of Brownton are included as part of this plan. A detailed breakdown of City of 
Brownton Zoning, McLeod County Zoning, and Land Cover (NLCD 2016) are depicted in Figures 
4, 5 and 6, and are summarized in Tables 3, 4, and 5. Land use changes over the lifetime of this 
plan are expected to be minimal and no changes in land use controls within the DWSMA are 
expected. Therefore, the existing zoning exhibit also depict future land use and future zoning for 
the purpose of this plan, and fulfills the data element requirement for submitting an existing 



 

PART II W ELLHEAD PROTECTION PLAN  BROTN 152972 
Page 6 

comprehensive land-use map. Land use over the course of this plan is not expected to affect the 
quality or quantity of water for the source water aquifer. 

3.3.3 Public Utility Services 
Management of the entire DWSMA shall consider the following data elements: 

 An existing record of construction, maintenance, and use of the public water supply 
well(s) and other wells within the drinking water supply management area. 

 The public water supply system utilizes two municipal wells. These two active wells, 
Brownton Well 1 (#210336) and Brownton Well 2 (#105587) were constructed in 
1959 and 1977, respectively. Only routine maintenance on the wells have been 
conducted over the lifespan of the wells. Construction information for Well #2 meets 
current state Well Code specifications (Minnesota Rules, part 4725), meaning that 
the wells themselves should not provide a pathway for contaminants to enter the 
aquifer used by the public water supplier.  

 One old municipal wells at the creamery is recorded as being sealed. This record is 
included in Appendix F. 

 Other test wells and private wells are located throughout the City of Brownton and 
the surrounding DWSMA. The City of Brownton prefers that all private owners 
connect properties to the water supply system; however, such activity is not 
mandated by the City at this time.  

All wells that are within the DWSMA are discussed in Section 4, depicted in Figure 6 
and listed in Appendix C. Detailed information on old municipal wells are included in 
Appendix F.  

3.3.4 Potential Contaminant Sources 
Mapping and an inventory of the current and historical agricultural, residential, commercial, 
industrial, recreational, institutional land uses, potential contaminant sources, and Inner Wellhead 
Management Zone Survey (IWMZ) have been completed. Potential Contaminant Sources are 
described in detail in Section 4. The inventory, mapping and management of land uses and 
potential sources of contamination for the DWSMA reflect what is known about these data 
elements, as follows: 

Low Vulnerability  

2. All potential contaminant sources as listed on Low Vulnerability PCSI Requirements. 
[Inventory wells 200 feet in depth to the bottom of the well and deeper; and wells of 
undocumented or unknown depths].  

 Detailed in Appendix C and depicted on Figure 8. 

3. A land use/land cover map and table 

 Depicted on Figures 4, 5 and 6 and detailed in Tables 3, 4 and 5. 

4. Inventory of the Inner Wellhead Management Zone (IWMZ) 

 Detailed in Appendix E and listed on Table 6. 
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3.4 Water Quantity 
3.4.1 Groundwater Quantity 

Management of the entire DWSMA shall consider the following data elements: 

 An existing list of wells covered by state appropriation permits, including amounts of 
water appropriated, type of use, and aquifer source. 

 High capacity wells are provided from the MNDNR Permitting and Reporting System 
(MPARS). Five high capacity well permits are listed within a two mile radius of the 
DWSMA for groundwater resources. Three of these permits are for the City of 
Brownton’s municipal supply. The other two are listed for the Brownton Coop and 
Tongen Farm. There is no record for water quantity used for these wells. High 
capacity wells have the potential to adversely affect water quantity in the source 
water aquifer.  

 An existing description of known well interference problems and water use conflicts are 
required as part of this plan.  

 At the time of this plan’s implementation there were no currently known well 
interference problems or water use conflicts. Little information is known about the 
water quantity in this region. Continued measurements of the City of Brownton’s 
static and pumped water levels should be monitored for any such problem.  

 An existing list of State Environmental bore holes, including unique well number, aquifer 
measured, years of record, and average monthly levels.  

 The MDH tracks wells and bore holes information through the Minnesota Well Index 
(MWI). Information from the MWI are included in Appendix C and detailed in the 
PCSI part of this plan. 

3.5 Water Quality 
3.5.1 Groundwater Quality 

This data element must be considered in the management of the DWSMA, and shall include: 

 An existing summary of water quality data, including: 1) bacteriological contamination 
indicators; 2) Inorganic chemicals; and 3) organic chemicals. Samples from the City of 
Brownton water supply system are routinely collected and analyzed by the MDH as 
required under the Minnesota Public Water Supply Program and the federal Safe 
Drinking Water Act.  

 The samples from the water supply system distribution are tested for 
microorganisms, inorganic compounds, organic chemicals, pesticides and 
herbicides, and radioactive contaminants. No contaminants were detected at levels 
that exceed federal drinking water standards or the Minnesota Department of Health: 
Health Based Guidelines. There are currently no known issues related to the quality 
of the water obtained by the public water supply wells. 

 An existing list of water chemistry and isotopic data from wells, springs, or other 
groundwater sampling points isotopic and water chemistry data.  

 Water samples were collected from Well #1 (210336) and Well #2 (105587) and 
were analyzed for tritium, nitrate, chloride, and bromide. No tritium or nitrate was 
detected in the samples, confirming the non-vilnerable nature of the wells. In 
addition, the chloride and bromide results confirm that the wells have not been 
impacted by land-use activities.  

 An existing report of groundwater tracer studies.  
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 At the time of this plan’s implementation no known tracer studies have been 
conducted. 

4 Assigning 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 described in Section 3 
based upon the scoping notice provided by the MDH (Appendix A). The scoping notice further 
defines required data elements based upon 1) results of the assessment of DWSMA and well 
vulnerability; and 2) the presence or absence of human-caused contaminants in the source 
water. Data elements that meet the requirements laid out by the scoping notice are included in 
the PCSI and are discussed in Section 4.1, Section 4.2 and are summarized in Appendix C. 
Table 6 indicates the risk that the City of Brownton has assigned to potential point sources of 
contamination that are located within the IWMZ. Whereas, Table 7 indicates the risk that the City 
of Brownton has assigned to potential point sources of contamination that are located in the 
remainder of the DWSMA beyond the IWMZ. 

4.1 Issues, Problems, and Opportunities related to Potential 
Contaminant Sources 
An overview of required data elements are discussed in Section 3, Identification and 
Assessment of the Data Elements. Local, state, and federal databases were assessed in 
determining potential contaminant sources to satisfy required data elements. From these 
requirements, the following sources were identified for the DWSMA. 

4.1.1 Aquifers 
The source water aquifers were found in the WHPP Part I (Appendix B) to have low vulnerability.  
As described in Section 3.2.2, the City utilizes a Quaternary Buried Artesian Aquifer (QBAA). 
Due to the abundance of confining units overlaying the source water aquifers, there is limited 
connection for contaminated surface water to directly recharge the source water aquifers. 
Additional water chemistry and isotope analysis discussed in the Part I WHPP supports that the 
confining units help to prevent surface contamination from reaching the source water aquifers. 
There is no known water quantity issues, however the amount of subsurface data is limited to 
support any such claims. The City should continue to monitor static and pumped water levels in 
the wells and submit this data to the MDH. Additionally, the Minnesota Department of Health has 
requested that an Aquifer Test be completed. Description for this test is listed in Table 13 
measure of this plan.  Lastly, the potential contaminant sources identified as part of this plan can 
help identify, manage, limit, and prevent future anthropogenic alteration to the drinking water 
quality and quantity. 

4.1.2 Land Use 
Zoning for the DWSMA is under the ordinances, planning, and jurisdiction of the City of 
Brownton, McLeod County, and the Townships of Sumter and Collins. Changes in land use have 
the potential to introduce pathways or sources of contamination to the source water aquifers. 
Industrial or agricultural land uses may also use large quantities of water and require a MnDNR 
appropriations permit. If so, such water users may increase the water consumption in the source 
water aquifer. Overuse of water, where losses outpace the recharge of new water, from the 
source water aquifer may lead to drawdowns in the aquifer and depletion of potable water. Many 
of the properties within the City of Brownton limits within the DWSMA are developed with 
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commercial and residential land-uses.  Although residential and business properties may 
continue to develop, no major changes in land use are anticipated for the areas including the 
municipal wells and DWSMA in the next 10 years. Land use/zoning and future zoning within the 
DWSMA is depicted on Figures 4, 5 and 6. The City of Brownton is unaware of any proposed 
large-scale land use changes within the DWSMA that could potentially impact the municipal wells 
or source water aquifers.  

4.1.3 Well Water 
This Plan is primarily concerned with potential contaminant sources near the public water supply 
wells and within the DWSMA that pose a risk for causing groundwater contamination that could 
viably impact the source water aquifers and/or public water supply wells. Private and public wells 
can both impact the quality or quantity of the source water aquifer. Wells that penetrate confining 
layers can act as a preferential pathway, or conduit, for potential contaminant sources to reach 
the source water aquifer. Additionally, wells that draw large quantity of water from the source 
water aquifer has the possibility to adversely affect source water quantity.  

This wellhead protection plan is also concerned with other unsealed water supply wells at depth 
greater than 200 feet that is located within the DWSMA. The MDH provides a database with 
indexed wells known as the Minnesota Well Index (MWI) within the DWSMA to be included as 
part of this PCSI. Wells within the DWSMA may extend into the source water aquifer and if 
improperly constructed or maintained could transmit contaminants into the aquifer. The City of 
Brownton helped to verified locations of all unknown or unverified well locations. Multiple 
properties within the DWSMA were identified as having wells that are not included within the 
MWI. These locations are presumed to be on the correct county parcel. Wells inventoried as part 
of this plan are included in Appendix C and depicted on Figure 8.  

At the time of this plans creation, The City of Brownton and The Minnesota Department of Health 
verified that previous wellhead protection efforts sealed an old City well listed at the creamery. 
These records can be obtained from the Source Water Protection department of the Minnesota 
Department of Health and are also attached in Appendix F. Other old municipal wells may be 
present within the City of Brownton. If any such wells are found and are unused and unsealed 
these locations should be pursued to be sealed. The Minnesota Department of Health provides 
the Old Municipal well data from the Minnesota Department of Health to aid in locating and 
identifying old municipal wells. Old Municipal well data is included as part of the MDH Public 
Water Supply Sources Report - OMW summary Appendix F. 

The placement of additional high-capacity wells, increased pumping from existing wells, or 
significant changes in current groundwater appropriations within the DWSMA may have an 
impact on groundwater availability to all users, or increased risk that contamination may enter the 
part of the aquifer used by the public water supply wells. At this time there are no known high 
capacity wells within the DWSMA. 

4.2 Inventory Results and Risk Assessment  
A map and description of the locations of potential contamination sources are presented in 
Appendix C and depicted on Figure 8 as described in detail under Section 4.1. Inventory results 
also considered the following:  1) a summary of the results for the IWMZ (listed in Table 6), and 
2) for the remainder of the DWSMA (Table 7).  

The priority assigned to each type of potential contamination source addresses each of the 
following: 1) the number inventoried; 2) its proximity to a City well; 3) the capability of local 
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geologic conditions to absorb a contaminant; 4) the effectiveness of existing regulatory controls; 
and 5) the time required for the City of Brownton to obtain cooperation from governmental 
agencies that regulate it.  

A high (H) risk potential implies that the potential source type has the greatest likelihood to 
negatively impact the City water supply and should receive highest priority for management.  

A moderate (M) risk potential implies that the potential source type may have an impact on the 
City water supply and should receive an intermediate priority for management.  

A low (L) risk potential implies that a potential source type may have a marginal or negligible 
impact on the City water supply and should receive a low priority for management. 

4.2.1 Data Accuracy and Limitations 
For this plan, the City of Brownton has attempted to identify and specifically locate as many 
potential contaminant sources as possible and feasible given the current level of information and 
available resources. However, some potential contaminant sources may exist within the DWSMA 
that have not yet been identified or accurately located. Multiple private wells are presumed to be 
located within the DWSMA but not included within the MWI.  

5 Impact of Land and Water Use Changes on the 
Public Water Supply Wells 
The City of Brownton anticipates minimal changes to the physical environment, land use, surface 
water, and groundwater may occur over the ten-year period that the WHP plan is in effect. Any 
changes must be considered 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 may occur within the jurisdictional 
authority of the City of Brownton; however, some anticipated changes may occur outside the 
jurisdictional authority of the City of Brownton because the DWSMA extends into neighboring 
local government units jurisdiction.  

Table 8 describes the anticipated changes to the physical environment, land use, and surface 
water or groundwater in relationship to the following: 1) the influence that existing governmental 
land and water programs and regulations may have on the anticipated change; and 2) the 
administrative, technical, and financial considerations of the City of Brownton and property 
owners within the DWSMA. 

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

The City of Brownton has identified water and land use issues, problems and opportunities 
related to the following: 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 each of the following parameters:  1) input from public meetings and written 
comments that it received; 2) the data elements identified by MDH during the scoping meetings; 
and 3) and the status and adequacy of the city’s official controls and plans on land use and water 
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uses, as well as those of local, state, and federal government programs. The results of this effort 
are presented in the Table 9 which defines the nature and magnitude of contaminant source 
management issues in the city’s DWSMA. Identifying the issues, problems and opportunities as 
well as 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 city’s 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, as well as to comment. Following completion of the 
WHPP Part I, a public information meeting was held to review the results of the delineation of the 
WHP area, DWSMA, and the vulnerability assessments. Also, a public hearing was held before 
the completed WHP plan was sent to MDH for state agency review and approval.  

7 Existing Authority and Support Provided by 
Local, State and Federal Governments 
In addition to its own controls, the City of Brownton will have to 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 to help offset the risk that is presented by a 
potential contamination source will depend up on its legal authority as well as the resources that 
are available to local governments. 

7.1 Existing City of Brownton Controls and Programs  
The City has identified a number of legal controls and/or programs that it has in-place that can be 
used to support the management of potential contamination sources within the DWSMA. These 
can be found in Table 10. 

7.2 Local Government Controls and Programs 
Table 11 details departments or programs within the County that 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. 

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 services include:  1) administration of state regulations that affect specific potential sources 
of contamination and 2) can provide technical assistance for property owners to comply with 
these regulations.  

Table 12 identifies specific regulatory programs or technical assistance that state and federal 
agencies may provide to the City of Brownton to support implementation of its WHP plan. It is 
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likely that other opportunities for assistance may be available over the ten-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 city’s WHP 
plan was first approved by MDH. 

7.4 Support Provided by Nonprofit Organizations 
A number of existing organizations work to support water management programs.  One 
Watershed, One Plan (1W1P) a program through the Board of Water and Soil Resources 
(BWSR) was developed by the Local Government Water Roundtable (Association of Minnesota 
Counties, and the Minnesota Associations of Watershed Districts and Soil and Water 
Conservation Districts) which charges local governments with water management responsibilities 
to organize and develop focused implementation plans on a watershed scale. Other programs 
and strategies that can provide support are the Watershed Restoration and Protection Strategies 
(WRAPS) and Groundwater Restoration and Protection Strategies (GRAPS). The City of 
Brownton falls within the Buffalo Creek Watershed District and is under the jurisdiction of the 
Mcleod Water Conservation District which can provide assistance in education and outreach, 
monitoring, and cost-share opportunities. Similarly, Minnesota Rural Water Association also 
provides reference education and outreach materials for landowners.   

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 goal after 
considering the impacts of the following: 1) to understand changing land and water uses, over 
time, and its impact to drinking water quality and quantity; and 2) future changes that may need 
to be addressed to protect the community’s drinking water:  

The overall goal of the City of Brownton is to promote public health, economic 
development and community infrastructure by maintaining a safe and adequate drinking 
water supply for all residents of the community, both now and into the future. 

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 each of the following: 1) the data elements (Section 3, and Appendix B; 2) the 
PCSI (Section 4 and Appendix C); 3) the impacts that changes in land and water use present 
(Section 5); and 4) issues, problems, and opportunities related to administrative, financial, and 
technical considerations (Section 6).  

9.1 Objectives 
The following objectives have been identified to support goals of the WHPP for the City of 
Brownton: 

A. Create awareness and general knowledge about the importance of WHP in the Community 
and the City of Brownton DWSMA.  

B. Properly inventory and manage potential contaminant sources to protect the drinking water 
supply for the City of Brownton.  
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C. Support ongoing data collection efforts to enhance future WHP activities. 

D. Effectively track, evaluate and report the implementation efforts and wellhead protection plan 
progress to all governing authorities.  

E. Manage the IWMZ to prevent contamination. 

F. Effectively prepare the City of Brownton for disruptions to the water distribution system. 

G. Develop local land use controls and partner with local units of government to better protect 
the aquifer used by the City of Brownton. 

9.2 WHP Measures and Action Plan 
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 the following: 1) the lead party and any cooperators; 2) the year or years in which it will 
be implemented.  

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 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 required to get cooperation from other agencies and cooperators. 

 The resources needed: staff, money, time, legal, and technical. 

Based upon the factors listed above, the WHP team has prioritized WHP measures that will be 
implemented by the city over the 10-year period that this plan is in effect and assigned an 
appropriate priority ranking.  

The objective that each measure supports is noted as well as the following: lead party and any 
cooperators and the year or years in which it will be implemented. Table 13 lists each measure 
that it will implement over the ten-year period that the city’s WHP plan is in effect, as well as the 
priority that it has assigned to each measure. 

10 Evaluation Program 
Plan evaluation is specified under Section 9.1 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. Evaluation is used to support plan implementation and is required under Minnesota 
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Rules, part 4720.5270, and prior to amending the city’s WHP plan. The City has identified the 
following procedures that it will use to evaluate the success of implementing its WHP plan: 

 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 implementation of action steps 
throughout the DWSMA. 

 The City will assess results of each action item that has been taken to determine whether 
the action item has been accomplished to its purpose or whether modification is needed. 

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 that it will hold with the City to begin amending the WHPP.  

11 Contingency Strategy 
The City of Brownton with the help of the Minnesota Department of Health developed a 
Conservation Plan in the case of emergency. The contingency strategy is a resource compiling 
equipment, contractors, alternative water sources and other emergency strategies. This plan is 
included in Attachment D. 
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Table 1 – Water Supply Wells Included in WHP 

Well No. Unique Well No. Well Status 

1 210336 Active, Primary 

2 105587 Active, Primary 
 
 

Table 2 – Water Supply Well Data 

Well 
No. 

Unique 
Well No. 

Date 
Constructed 

Aquifer 
Total 
Depth 

(ft) 

Casing 
Depth 

(ft) 

Casing 
Diameter 

(in) 

Vulnerability

1 210336 1971 
Quaternary Buried 
Artesian Aquifer 

(QBAA) 
237 217 8 

Not 
Vulnerable 

2 105587 8/1/2007 
Quaternary Buried 
Artesian Aquifer 

(QBAA) 
250 220 10 

Not 
Vulnerable 

 
  



 

 

Table 3 – City of Brownton Zoning 

Land Use Category 
Brownton DWSMA 

Zoning in Acres 
R-l District - One Family Residential District 48.76 
R-2 District - Multi-family Residential District .83 
C-1 District - Retail & Light Commercial District 11.64 
AG District - Agricultural District 5.05 

A-1 Rural Service District 3.51 

Source: City of Brownton Zoning 

 

Table 4 – McLeod County Zoning 

Land Use Category 
Brownton DWSMA 

Zoning in Acres 

AGRICULTURAL 606.73 
CEMETERY-PUBLIC 1.74 
CHURCH 0.28 
COMM LAND & BLDGS 7.01 
INDS LAND & BLDGS 0.42 
MUN LENFRC,FIRE,ADM 0.41 
MUNICIPAL PUB SERV 1.11 
MUNICIPAL PUB-OTHER 1.69 
RES 1-3 UNIMPR LAND 21.11 
RESIDENTIAL 49.30 
RR LAND & BLDGS 4.94 
4D 4 OR MORE UNITS 0.83 
Tax Forfeit 0.02 
Source: McLeod County 

 

Table 5 – National Land Cover Dataset (NLCD, 2016) 

Land Use Category 
Brownton DWSMA 

Land Cover in Acres 
Barren Land 0.22 
Cultivated Crops 593.58 
Deciduous Forest 43.37 
Developed, High Intensity 10.90 
Developed, Low Intensity 36.03 
Developed, Medium Intensity 24.91 
Developed, Open Space 18.01 
Emergent Herbaceuous Wetlands 6.00 
Hay/Pasture 6.45 
Herbaceuous 0.44 
Mixed Forest 1.11 
Open Water 172.58 
Woody Wetlands 2.45 
Source: NLCD 2016 



 

 

 
 

Table 6 – Potential Contamination Sources and Assigned Risk for the IWMZ 

Potential Contaminant Source Type Status 
Number of Sites 
Within DWSMA 

Assigned 
Risk 

Well 1 

Sewer, buried, collector, municipal, serving a facility 
handling infectious or pathological wastes, open-

jointed or unapproved materials 
A 1 Low 

Petroleum tank or container, 1100 gal. or more, with 
safeguards A 1 Low 

Hazardous substance storage or prep. area, > 25 
gals., or 100 lbs. dry weight A 1 Low 

Fire or flushing hydrant A 1 Low 

Well 2 

Sewer, buried, collector, municipal, serving a facility 
handling infectious or pathological wastes, open-

jointed or unapproved materials 
A 2 Low 

Notes:  

Sites were inventoried based off the 2020 MDH survey. 

 

 

Table 7 – Potential Point Contamination Source Type and Assigned Risk 

Potential Contaminant Source Type Status 
Number of Sites 
Within DWSMA 

Assigned Risk 

Non-Municipal Wells Active 1 Moderate 

Municipal Wells  Active 2 Moderate 

Presumed Well Location  
(Non-Municipal Well) 

Active 6 High 

Notes:  

Sites were inventoried based off the 2019 MDH scoping notice for a Low Vulnerability DWSMA 

 



 

 

Table 8 – Expected Land and Water Use Changes 

Expected Change 
(Physical 

Environment, Land 
Use, Surface Water, 

Ground Water) 

Impact of the 
Expected Change 

on the Source 
Water Aquifer 

Influence of Existing 
Government Programs 
and Regulations on the 

Expected Change 

Administrative, Technical, 
and Financial 

Considerations due to the 
Expected Change 

Land use changes 
within the DWSMA 
that are outside the 

jurisdiction of the City 
of Brownton. 

No negative changes 
are currently expected 

within the next 10 
years or life of this 

plan.  

McLeod County and 
Townships of Sumter and 

Collins should consider the 
City of Brownton DWSMAs 

in their plans and 
ordinances. 

The updated comprehensive 
plans should consider the 

WHPP issues especially for 
areas within the DWSMA.  

No changes to the 
physical makeup of 

the aquifer are 
expected. 

 

No changes, therefore, 
no impact. 

No changes, therefore, 
existing programs or 

regulations are adequate. 

Because there are no expected 
changes to the physical 

makeup of the aquifer no 
additional administrative, 

technical or financial 
considerations required. 

The City of Brownton 
should remain aware 

of any land use 
changes over the 

course of the WHPP 
that may impact the 

source water aquifer. 

Potential for water 
quality, quantity 

leading to unforeseen 
water supply changes.

EPA, MPCA, and DNR 
related programs and 

regulations will be updated 
in correspondence to new 

activity. 

The City of Brownton will need 
to review permits and activities 
as well as work cooperatively 

with MPCA, MDH, and 
Minnesota DNR to prevent or 

minimize impacts from any land 
use or remedial activity if it 

deemed applicable. 

Anticipated increase of 
groundwater use. 

Increase in WHPA. 
Updating of DNR 

appropriation permits and 
revision of WHPP. 

Staff time working with DNR on 
appropriation permits. 
Revaluation of WHPA. 

Construction of private 
wells within DWSMA is 
a possible change in 
groundwater source. 

Private wells have the 
potential to impact 

existing public wells 
and can become a 

source of 
contamination. 

The MDH establishes best 
management practices for 
wells and may assist with 

permitting, sealing and 
locating of improperly 

managed wells. 

City will need to monitor data 
for private wells constructed 
with the DWSMA, which are 

deeper than 112 feet. 

 

 
  



 

 

Table 9 – 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 geology and aquifer 
supply of the area is not 

well understood.  

Aquifer 
Water 

Quality, 
Geology 

Water Quality and 
Water Quantity 

The City of Brownton 
should work on 

monitoring water levels 
and recording locations 

of new wells within 2 
miles of the city. 

The 2019 scoping notice 
as part of this plan 

recommends this measure. 
MDH will provide support 

as part of this plan. 

DWSMA extends beyond 
city boundaries 

Aquifer, 
Well Water 

Quality, 
DWSMA 

Water is recharging 
the city’s aquifer from 
lands outside the city 
limits. The city has no 
land use controls or 
authority over these 

areas. 

The city will need to work 
cooperatively with other 
local government units 

McLeod County currently 
zones parcels outside the 

City boundary. No changes 
are expected in the next 10 

years. 

The MDH has compiled 
historical information, the 

Old Municipal Well Report, 
for use in the planning 

process. 

Aquifer, 

Well Water 
Quality 

Wells which have not 
been sealed 

according to MDH 
standards may 

provide a pathway for 
pollutants to enter 
into the aquifer.  

With the assistance of 
MDH the city can locate, 

assess and seal the 
wells if they pose a 
threat to the city’s 

drinking water supply. 

MDH Well Management 
has the ability to require 

the city to properly address 
unused improperly sealed 

wells.  

It is always difficult to 
foresee or plan for every 

threat or potential 
contaminant source which 

may affect the City of 
Brownton in the future 

Aquifer, 

Well Water 
Quality, 

DWSMA 

The City of Brownton 
may not be prepared 

technically or 
financially to address 

potential threats 
unknown to them at 

this time 

If a critical issue or 
potential contaminant 

threat becomes an issue 
in the future for the City, 

the City can ask for 
assistance from the 

various state agencies 

Not applicable 

Wellhead protection 
principles may not be 

incorporated into other 
plans developed by the 

City of Brownton or other 
local government units 

Aquifer Discrepancies may 
arise between 

planning efforts 

Cooperate with other 
local government units to 

incorporate wellhead 
protection principles into 
other planning efforts to 
insure all DWSMA are 

included in local 
government planning. 

Local ordinances and 
controls may not 

adequately incorporate the 
City of Brownton DWSMA. 

At present, there are no 
exceedences of the 

Federal Safe Drinking 
Requirements or the MDH 

health based guidance.  

Aquifer, 
Well Water 

Quality 

Water recharging the 
city’s aquifer is not 
well understood.  

Cooperate with MDH on 
water quality monitoring. 

Contingent on funding and 
assistance from the MDH, 
the City should collect and 
ship samples to the MDH 

to analyze for the standard 
assessment monitoring 

package.  

 
  



 

 

 
 

Table 10 – Controls and Programs of the City of Brownton 

Type of Control Program Description 

Zoning Ordinance and Conditional 
Use Permits 

Sets standards and orderly growth of various land uses 
within the City limits and allows the City to apply permit 

conditions to land uses they deem necessary. 

Connection to City Services 
(Water and Sewer) 

City prefers residents to connect to city water and sewer 
where available. 

Cross Connection Ordinance 
Prevents the cross connection between the City’s 

distribution system and private water sources. 

Table 11 – Local Agency Controls and Programs 

Government Unit Name of Control/Program Program Description 

McLeod County 
Environmental Services 

Planning and Zoning Environmental Services are responsible for 
administrative, public education and inspection work in 
coordination with Zoning, Solid Waste and Household 

Hazardous Waste with enforcement of land use, 
ordinances, codes and regulations. 

Solid Waste Authority 

McLeod County 
Emergency Management 

Division 

CodeRed System System to notify residents in specific geographic 
locations of hazardous material incidents, floods, 

drinking water emergencies, missing children notices 
and other incidents that threatens our communities. 

McLeod County Soil & 
Water Conservation 

District 

Water Planning Manage and protect land and water resources on all 
private land and also assist with a variety of natural 

resource concerns.   

Buffalo Creek Watershed 
District 

Water Planning 1) help alleviate water problems,  

2) Enhance the living conditions of the area and  

3) Maintain or improve the economic wellbeing of the 
residents of the District. 

 
 
  



 

 

Table 12 – State and Federal Agency Controls and Programs 

Government Unit Type of Program Program Description 

MN Dept. of Health 
(MDH) 

State Well Code  
(MR Section 4725) 

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

Program offers technical assistance for enforcing well 
construction, maintaining setback distances for certain 

contamination sources, and well sealing. 

MN Dept. of Health 
(MDH) 

Wellhead Protection MDH can provide technical and financial assistance to the 
city for WHP activities and can help identify technical and 
financial support that other governmental agencies can 
provide to assist with managing potential contamination 

sources. 

MN Dept. of Natural 
Resources (DNR) 

Water Appropriation 
Permitting 

 (MR Section 6115) 

DNR can require that anyone requesting an increase in 
existing permitted appropriations or to pump groundwater 
must address concerns of the impacts to drinking water if 

these concerns are include in a WHPP. 

MN Pollution Control 
Agency (MPCA) 

Registered Storage 
Tank Program 

Storm water Program

MPCA administers the programs dealing with storage 
tank regulations and storm water management. 

United States 
Environment 

Protection Agency 
(EPA) 

Shallow Disposal 
Well Program 

EPA has the regulatory authority over Class V Injections 
Well or also known as Shallow Disposal Wells. 

Minnesota Board of 
Water and Soil 

Resources (BWSR) 

One Watershed, One 
Plan 

Align local water planning on major watershed boundaries 
with state strategies toward prioritized, targeted and 

measurable implementation plans. 

 
 
 
 
 



  

 

 

Table 13 – Management Strategies 

 

M
ea

su
re

 

P
ri

o
ri

ty
 

Public Education and Outreach 

O
b

je
ct

 
A

d
d

re
ss

ed
 City 

Measure 
Unless 

Cooperation 
is Noted 

Implementation Time Frame 

20
21

 

20
22

 

20
23

 

20
24

 

20
25

 

20
26

 

20
27

 

20
28

 

20
29

 

20
30

 

20
31

 

1 

H
ig

h
 The City of Brownton will notify the residents and 

businesses in The City of Brownton that the City has 
an approved WHPP through the City website. 

A MDH •           

2 

H
ig

h
 

The City of Brownton will provide WHP educational 
materials and a copy of the WHP through the City 

website. Materials will address general WHP 
principles and practice and provide best management 

practices for private wells. 

A 
MDH, 

MPCA, 
DNR,  

•           

  



  

 

 

Table 13 (Continued) – Management Strategies 
M

ea
su

re
 

P
ri

o
ri

ty
 

Potential Contaminant Source Management 

O
b

je
ct

 
A

d
d

re
ss

ed
 

City Measure 
Unless 

Cooperation 
is Noted 

Implementation Time Frame 

20
21

 

20
22

 

20
23

 

20
24

 

20
25

 

20
26

 

20
27

 

20
28

 

20
29

 

20
30

 

20
31

 

3 

H
ig

h
 

Locate wells in the Old Municipal Well Report and 
assess for sealing potential.  

B 
MDH 

 
                              As Needed  

4 

H
ig

h
 Obtain a cost estimate and apply for MDH SWP 

Grant or MDH Well Management funds to seal Old 
Municipal Wells if feasible and restore site as 

necessary. 

B MDH                                As Needed  

5 

M
od

er
at

e 

Locate and determine the status of wells that are 
listed as presumed (unknown or unverified) in 

Appendix C of this report (Potential Contaminant 
Source List). Work with property owners and the 

MDH to locate these wells. Seek a MDH SWP grant 
for additional cost support or consultant support.   

B 
MDH, or 

Consultant 
                               As Needed 

 

6 

H
ig

h
 

As unsealed wells are identified, apply for a MDH 
SWP Grant to seal the high priority or unused 

unsealed wells identified in the DWSMA. (If the land 
owner is willing) Have a certified contractor seal the 

wells if the grant funds are awarded. 

B 
MDH 

Landowners 
As Needed 

7 

M
od

er
at

e 

Periodically, check the County Well Index for records 
of new wells constructed within the DWSMA 

B MDH    •    •    

8 

M
od

er
at

e 

If a Class V Well is identified within the DWSMA, 
work with MDH Planner to provide the Class V owner 
information regarding regulations to Class V Wells. 

B MDH, EPA As Needed 

9 

M
od

er
at

e Update PCSI database to include or remove potential 
contaminants if grant funding is provided. (Grant 

funding is eligible for updating the PCSI once during 
the lifetime of the plan.) 

B 
MDH, 

Consultant 
     •      



  

 

 

Table 13 (Continued) – Management Strategies 
M

ea
su

re
 

P
ri

o
ri

ty
 

Land Use Management Strategies 

O
b

je
ct

 
A

d
d

re
ss

ed
 City 

Measure 
Unless 

Cooperatio
n is Noted 

Implementation Time Frame 

20
21

 

20
22

 

20
23

 

20
24

 

20
25

 

20
26

 

20
27

 

20
28

 

20
29

 

20
30

 

20
31

 

10
 

H
ig

h
 As opportunities become available during updates of 

planning efforts, integrate wellhead protection 
principles into planning efforts, including 1W1P, local 

planning efforts, and comprehensive plans. 

A, G 1W1P, City 

Township, City 
As Needed 

11
 

M
od

er
at

e The City will request that McLeod County review their 
existing land use plan and work cooperatively to 
consider if appropriate measures are in place to 

protect the City’s drinking water source. 

A, G McLeod 

County 
 •          

12
 

H
ig

h
 The City of Brownton will include the updated 

DWSMA in their zoning or comprehensive land use 
updates. 

A, G The City of 

Brownton 
During Plan Updates 

 
 
  



  

 

 

Table 13 (Continued) – Management Strategies 
M

ea
su

re
 

P
ri

o
ri

ty
 

Data Collection 

O
b

je
ct

 
A

d
d

re
ss

ed
 City 

Measure 
Unless 

Cooperation 
is Noted 

Implementation Time Frame 

20
21

 

20
22

 

20
23

 

20
24

 

20
25
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H
ig

h
 Well Locating: New wells constructed within two-miles 

of the city should have their locations verified to better 
support geologic studies.  

D 
MDH, 
City 

      • •    

14
 

H
ig

h
 Provide information to educate the public on water 

conservation practices they can implement to reduce 
water use. Apply for a MDH SWP Implementation 

grant to help pay for education supplies. 

D 
MDH, 

City, MRWA 

 •  •  •  •  •  

15
 

H
ig

h
 

Water Quality Monitoring. Sample Wells 1 and 2 (or 
primary wells) for vulnerability parameters in year six 
of plan development, determined in consultation with 

MDH (likely tritium, chloride, bromide, nitrate, and 
ammonia) and dependent on available funding.   

D MDH    •        

16
 

H
ig

h
 

Aquifer Testing: The aquifer properties used in this 
delineation are based on specific capacity data 

collected at the city wells and other nearby wells 
completed within the aquifer. To refine the delineation, 

aquifer test data should be collected from one, or 
both, of the primary city wells at some time between 

years five and sever of the Wellhead Protection Plan, 
with assistance from MDH and depending on any 

limitations that may exist for sustained well use, water 
storage, or disposal. 

D MDH     •  •     

17
 

M
od

er
at

e 

Maintain a record of static water level readings and 
pursue a MDH SWP Implementation grant to assist 
with additional data collection of static water level 
readings. Suggestions include working with Thein 
Well to collect more frequent water levels, or to 

purchase data loggers. Submit water level data to 
MDH as it becomes available.   

D MDH As Needed 
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IWMZ Management Measures 
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Unless 

Cooperation 
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Implementation Time Frame 
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20
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20
27

 

20
28

 

20
29

 

20
30
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31
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H
ig

h
 Assist MDH staff in completing future Inner Wellhead 

Management Zone (IWMZ) Inventories for the public 
water supply wells. 

E MDH     •    •   

19
 

H
ig

h
 

Implement the WHP Measures Findings in the IWMZ 
Inventories (also listed below) 

E MDH As needed 

20
 

H
ig

h
 Work with MDH to ensure that setback distances for 

new potential contamination sources are met. E MDH On-going 

21
 

H
ig

h
 Any sewer lines that are observed to be leaking, 

cracked, or deteriorated, should be replaced. E MDH On-going 

22
 

H
ig

h
 

The location of the buried sewer line should be 
located and documented. Knowing the location of the 
buried sewer line will determine whether the buried 

sewer line meets the setback requirements of the well 
code and will help to assess the line for deterioration 

and/or leakage. 

E MDH On-going 

23
 

H
ig

h
 

Others within 200 feet of the well could be 
encouraged to properly handle, store, and dispose of 
hazardous materials. Information is available from the 

Minnesota Pollution Control Agency 
(www.pca.state.mn.us/programs/bau_p.html or 1-800-

657-3864) 

E MDH On-going 

24
 

H
ig

h
 

Tanks should be monitored, or regularly inspected, for 
leakage. See: 

http://www.pca.state.mn.us/waste/undergroundstorag
e-tank-systems for information, or call the Minnesota 

Pollution Control Agency at 1-800-657-3864. 

E MDH On-going 
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Planning and Reporting 
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b

je
ct

 
A

d
d

re
ss

ed
 City 
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Unless 

Cooperation 
is Noted 

Implementation Time Frame 
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20
24

 

20
25

 

20
26

 

20
27

 

20
28

 

20
29

 

20
30

 

20
31

 

25
 

M
ed

iu
m

 Maintain a “WHP folder” that contains documentation 
of WHP activities you have completed. D MDH • • • • • • • • • • • 

26
 

H
ig

h
 

WHP Program Evaluation Plan Reporting: 
Complete an Evaluation Report every 2.5 years that 

evaluates the progress of plan of action. This 
evaluation form is available on the MDH website, and 

the MDH Planner can assist with conducting and 
completing the Evaluation. City will contact MDH 
Planner upon 2.5 year review completion and will 

submit on year 8 of the Plan. 

D MDH    •   •    •  

27
 

H
ig

h
 City to annually convene wellhead protection 

meetings to evaluate and assess needs and grant 
opportunities. 

D MDH  •  •  •  •  •  
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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 well’s 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 

MODFLOW ‐ Three‐Dimensional Finite‐Difference Groundwater Model 

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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Summary 
Protection Areas ‐ The recharge area for the wells is known as the wellhead protection area, or 
WHPA, and represents the area that contributes water to the city's wells within a 10‐year time 
period.  The area that contributes water within a one‐year time period is known as the 
emergency response area, or ERA.  Practical reasons require the designation of a management 
area that fully envelops the wellhead protection area, called the drinking water supply 
management area, or DWSMA.  Each of these areas is shown in Figure 1. 

Geology and Groundwater Flow – The city of Brownton has two primary wells screened in a 
sand and gravel aquifer that is buried beneath a layer of clay‐rich sediment.  Such aquifers are 
known generically as Quaternary Buried Artesian Aquifers (QBAA).  The wells are approximately 
250 feet deep (Table 1).  Regionally, groundwater flow is to the southeast, towards the 
Minnesota River. 

Table 1 ‐ Water Supply Well Information 

Local 
Well 
ID 

Unique 
Number 

Use/ 
Status 

Casing 
Diameter 
(inches) 

Casing 
Depth 
(feet) 

Well 
Depth 
(feet) 

Date 
Constructed/ 
Reconstructed 

Aquifer  Well 
Vulnerability 

Well 
#1 

210336  Primary  8  217  237  5/25/1959  QBAA  Not 
Vulnerable 

Well 
#2 

105587  Primary  10  220  250  1977  QBAA  Not 
Vulnerable 

Well Vulnerability ‐ The vulnerability of each well has been assessed based on 1) well 
construction details, especially conformance with standards required by the state well code, 2) 
the geologic sensitivity of the aquifer, and 3) past monitoring results.  The wells meet 
construction standards and draw from an aquifer that is geologically protected.  Water samples 
from the wells also lacked detectable tritium (detection indicates the presence of young water), 
so they are not considered vulnerable at this time (Table 2).  This is reinforced by the low 
chloride/bromide ratios presented below. 
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Table 2 ‐ Isotope and Water Quality Results 

Unique 
Number (Well 

Name) 

Tritium  Nitrate (mg/L)  Chloride 
(mg/L) 

Bromide 
(mg/L) 

Chloride/ 
Bromide Ratio 

 
210336 
Well #1 

 

<0.8 
(06/26/2012) 

<0.05 
(04/30/2014) 

2.95 
(07/01/2013) 

0.04 
(07/01/2013) 

74 
 (07/01/2013) 

105587 
Well# 2 

<0.8 
(09/02/2005) 

<0.05 
(04/30/2014) 

2.26 
(07/01/2013) 

0.04 
(07/01/2013) 

57 
(07/01/2013) 

DWSMA Vulnerability ‐The vulnerability of the city's aquifer throughout the DWSMA is based 
on the geologic sensitivity ratings of wells and their monitoring data.  Based on this 
information, MDH has assigned a low vulnerability to the DWSMA.  This suggests that the clay‐
rich sediments that overlie the city's aquifer prevent water and contaminants from moving 
quickly from the land surface into the city's aquifer and implies a time of travel of decades or 
longer.  The principal threats to this aquifer are unsealed abandoned wells that penetrate 
through this clay layer.  Such wells are 200 feet or greater in depth in the Brownton area. 

Water Quality Concerns ‐ At present, none of the contaminants for which the Safe Drinking 
Water Act has established health‐based standards has been found above maximum allowable 
levels in the city's water supply, nor are any present at one‐half of those levels.  However, 
arsenic has been detected at low levels. 

Recommendations ‐ Recommendations have been generated to improve future delineations 
and vulnerability assessments and should be considered for inclusion as management strategies 
in the city's wellhead protection plan.  These activities include:  well locating, water quality 
monitoring, and aquifer testing.  Further details can be found in the Recommendations section 
of this report. 
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Technical Report 

Discussion 

The Minnesota Department of Health (MDH) developed Part I of the wellhead protection 
(WHP) plan at the request of the city of Brownton (PWSID 1430002).  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 wells 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 one‐year time of travel.  Definitions of rule‐specific terms used are 
provided in the “Glossary of Terms.” 

In addition, this report documents the technical information required to prepare this portion of 
the WHP plan in accordance with the Minnesota Wellhead Protection Rule.  Additional 
technical information is available from MDH. 

Table 1 lists all the wells in the public water supply system.  Only wells listed as primary are 
required to be included in the WHP plan. 

Assessment of the Data Elements 

MDH staff met with representatives of the city of Brownton on March 13, 2018, for a scoping 
meeting that identified the data elements required to prepare Part I of the WHP plan.  
Appendix A presents the assessment of these data elements relative to the present and future 
implications of planning items specified in Minnesota Rules, part 4720.5210. 

General Descriptions 

Description of the Water Supply System 

The city of Brownton obtains its drinking water supply from two primary wells.  Table 1 
summarizes information regarding them. 

Description of the Hydrogeologic Setting 

The city of Brownton draws groundwater from a Quaternary Buried Artesian Aquifer 
approximately 210 feet below the land surface.  Throughout McLeod County, bedrock is 
overlain by unconsolidated Quaternary sediments deposited by several glacial ice advances 
during the Pleistocene Epoch.  Sand and gravel beds, laid down by meltwater flowing from 
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these glaciers, form most of the aquifers in McLeod County.  Unsorted sediment deposited 
directly from the ice, termed till, and fine‐grained clay‐ and silt‐rich bedded sediment deposited 
in ponded meltwater in front of the glaciers, form confining layers that enclose the aquifers 
(Lusardi, 2009).  The till layers left by each ice sheet tend to be more laterally persistent than 
the sand layers because ice typically spread across the entire county, whereas meltwater 
streams that deposited the sand and gravel were generally confined to drainages at the lower 
elevations (Lusardi, 2009).  As glacial ice and meltwater deposited sediments, it also eroded 
older, underlying sediments.  The net effect of this depositional and erosional activity is that 
sand and gravel bodies that provide water to wells in McLeod County tend to be laterally 
discontinuous (Lusardi, 2009).  

At Brownton’s municipal wells, the aquifer is approximately 85 feet thick, and the wells are 
screened over 20‐30 feet of this thickness.  The continuity of this unit is not well‐defined locally, 
as there are a minimal number of wells completed at that same depth as the city’s wells. 
Groundwater in the aquifer is generally flowing southeast towards the Minnesota River.  The 
aquifer is overlain by 200 feet of fine‐grained material (clay, sandy clay) and is underlain by at 
least six feet of clay.  A description of the hydrogeologic setting for the aquifer used to supply 
drinking water is presented in Table 3. 

Table 3 ‐ Description of the Local Hydrogeologic Setting 

Attribute  Descriptor  Data Source 

Aquifer Material  Sand  CWI 

Porosity Type and Value  Primary, 20 percent  Fetter, 1988 

Aquifer Thickness  85 feet  CWI 

Stratigraphic Top Elevation  818 Feet Above Mean Sea Level  CWI 

Stratigraphic Bottom Elevation  733 Feet Above Mean Sea Level  CWI 

Hydraulic Confinement  Confined  CWI 
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Attribute  Descriptor  Data Source 

Transmissivity  Range of Values:   

7,165 – 19,762 ft2/day 

A range of transmissivity values 
was used to reflect changes in 

aquifer composition and 
uncertainties related to the 
quality of existing aquifer test 
data.  See Table 4 for the 

reference value. 

Hydraulic Conductivity  Range of Values:    

84 – 232 ft/day 

The range of values was derived 
using specific capacity data 

obtained from well records and 
from additional aquifer test 
results listed in the “Selected 
References” section of this 

report. 

Groundwater Flow Field  Groundwater flow is southeast, 
with an approximate compass 
direction of 120° and gradient 

of 0.002 (Figure 2). 

Defined by using static water 
level elevations from well 

records in the CWI database 
and documents listed in the 
“Selected References” section 

of this report. 

The distribution of the aquifer and its stratigraphic relationships with adjacent geologic 
materials are shown in Figures 3, 4, and 5.  They were prepared using well record data 
contained in the CWI database.  The geological maps and studies used to further define local 
hydrogeologic conditions are provided in the “Selected References” section of this report. 

Delineation of the Wellhead Protection Area 

Delineation Criteria 

The boundaries of the WHPA for the city of Brownton are shown in Figure 1.  Table 4 describes 
how the delineation criteria specified under Minnesota Rules, part 4720.5510, were addressed. 
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Table 4 ‐ Description of WHPA Delineation Criteria 

Criterion  Description  How the Criterion was 
Addressed 

Flow Boundary  None  There are no flow boundaries 
close enough to the public 
water supply wells that may 

have an impact on their capture 
areas. 

Flow Boundary  Other High‐Capacity Wells   No known high‐capacity wells 
exist within two miles of the city 

of Brownton’s wells. 

Daily Volume of Water Pumped  See Table 5  Pumping information was 
obtained from the DNR, 

Appropriations Permit Number 
1980‐4021, and was converted 
to a daily volume pumped by a 

well. 

Groundwater Flow Field  Groundwater flow is southeast, 
with an approximate compass 
direction of 120° and gradient 

of 0.002 (Figure 2). 

The groundwater flow field was 
determined from local well data 

and input explicitly into 
MODFLOW and capture zones 
were calculated based on the 

flow field. 

Aquifer Transmissivity (T)  Reference Value:   

12,779 ft2/day 

The aquifer test plan was 
approved on June 21, 2019, and 
T was determined from specific 

capacity values at wells 
completed in the same aquifer 
within 10 miles of the PWS well.  
Uncertainty regarding aquifer 
transmissivity was addressed as 
described in Addressing Model 

Uncertainty section. 

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

travel. 
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Pumping data was obtained from the DNR Permit and Reporting System (MPARS) for the public 
water supply’s Appropriations Permit Number 1980‐4021.  These values, confirmed by the 
public water supplier, were used to identify the maximum volume of water pumped annually by 
each well over the previous five‐year period, as shown in Table 5.  An estimate of the pumping 
for the next five years is also shown.  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 
Number 

2014  2015  2016  2017  2018  2022  Daily 
Volume 
(cubic 
meters) 

Well #1  210336  10.733    8.501    8.276    8.455    8.445  10.733  111 

Well #2  105587  13.609  9.068  10.055  10.527  10.011  13.609  141 

(Expressed as millions of gallons, unless noted. Bolding indicates greatest annual pumping 
volume.) 

Method Used to Delineate the Wellhead Protection Area 

The WHPA for the city of Brownton’s wells utilized a groundwater flow model created using the 
software code MODFLOW (McDonald and Harbaugh, 1988).  The input files and related 
information are available at MDH upon request. 

MODFLOW Model:  MODFLOW was developed by the United States Geological Survey and is 
publically available.  The specific software code used for this delineation was MODFLOW2000 
version 1.15.01 (Hill et al., 2000).  The program has been thoroughly documented, is widely 
used by consultants, government agencies and researchers and consistently accepted in 
regulatory proceedings.  MODFLOW is also an extremely versatile program capable of 
simulating groundwater flow in up to three dimensions while offering a variety of boundary 
condition options, confined or unconfined aquifer conditions and allowing for vertical 
discretization through the use of layering. 

The numerical groundwater model that was constructed consisted of 734 rows, 715 columns, 
and one layer.  The model incorporates a variable areal grid spacing ranging from four meters 
near the city’s wells and grading to 120 meters at the boundaries of the model domain.  The 
one layer model uses a constant head at the top and bottom of the model domain, which is 
derived from the observed gradient, to simulate simple groundwater flow through a confined 
aquifer.  No recharge is applied to the groundwater model. 
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To determine the WHPA, the MODFLOW model was used with a particle tracking program 
called MODPATH (Pollock, 1994).  MODPATH was used to evaluate advective transport of 
simulated particles moving through the simulated flow system.  A series of 36 particles were 
launched at each well.  A porosity of 20 percent was used for the aquifer used by the city and a 
10‐year reverse time of travel was calculated.  Nine different iterations of the model were 
required, as is discussed in the uncertainty analysis section of this report.  The combined output 
from the MODFLOW model was composited to create the final WHPA (Figure 1). 

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.  In this case, calibration was not performed because the observed 
groundwater flow field was simulated explicitly in the model. 

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 MODFLOW 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. 

 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 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. 

 A 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, hydraulic conductivity, and porosity influence the size and shape 
of the capture zone.  A decrease in porosity causes a linear, proportional increase in the 
areal extent of the capture zone; whereas thickness and hydraulic conductivity each 
factor into the transmissivity, which defines the relative proportions of the capture zone 
width to length.  A decrease in thickness or hydraulic conductivity 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 on the well. 
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Addressing Model Uncertainty 

Using computer models to simulate groundwater flow involves representing a complicated 
natural system in a simplified manner.  Local geologic conditions may vary within the capture 
areas of the public water supply wells, but the amount of existing information 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 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. Hydraulic Conductivity ‐ A range of hydraulic conductivity values was used to address 
variability in aquifer composition that may affect the dimensions of the capture zone. 

Capture areas were developed for a range of groundwater flow directions, aquifer 
permeabilities, and times of travel of one and 10 years (Figure 6).  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 MODFLOW uncertainty.   

Table 6 ‐ Model Parameters Used in MODFLOW Base Case and Uncertainty Runs 

File Name  Total 
PWS 

Discharge 
(cubic 
meters 
per day) 

Hydraulic 
Conductivity 
(meters per 

day) 

Gradient  Flow 
Angle

Porosity 
(%) 

Aquifer 
Thickness 
(meters) 

Brownton_K26_base.gwv  252  26  0.002  120  20  25.9 

Brownton_K26_m10.gwv  252  26  0.002  110  20  25.9 

Brownton_K26_p10.gwv  252  26  0.002  130  20  25.9 

Brownton_K46_base.gwv  252  46  0.002  120  20  25.9 
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File Name  Total 
PWS 

Discharge 
(cubic 
meters 
per day) 

Hydraulic 
Conductivity 
(meters per 

day) 

Gradient  Flow 
Angle

Porosity 
(%) 

Aquifer 
Thickness 
(meters) 

Brownton_K46_m10.gwv  252  46  0.002  110  20  25.9 

Brownton_K46_p10.gwv  252  46  0.002  130  20  25.9 

Brownton_K71_base.gwv  252  71  0.002  120  20  25.9 

Brownton_K71_m10.gwv  252  71  0.002  110  20  25.9 

Brownton_K71_p10.gwv  252  71  0.002  130  20  25.9 

Delineation of the Drinking Water Supply Management Area 

The boundaries of the Drinking Water Supply Management Area (DWSMA) were defined by the 
city of Brownton using the following features (Figure 1): 

 Center‐lines of highways, streets, roads, or railroad rights‐of‐ways 

 Public Land Survey coordinates 

 Property or fence lines 

 Center‐lines of public drainage systems 

 Political boundaries   

Vulnerability Assessments 

The Part I wellhead protection plan includes the vulnerability assessments for the city of 
Brownton’s wells 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. 

Assessment of Well Vulnerability 

The vulnerability of each well used by the city of Brownton is listed in Table 1 and is based upon 
the following conditions: 
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1. Well construction at Well #2 (105587) meets current State Well Code specifications 
(Minnesota Rules, part 4725), meaning that the wells themselves should not provide a 
pathway for contaminants to enter the aquifer used by the public water supplier.  

2. The geologic conditions at the well sites include a cover of clay‐rich geologic materials 
over the aquifer that is sufficient to retard or prevent the vertical movement of 
contaminants. 

3. None of the human‐caused contaminants regulated under the federal Safe Drinking 
Water Act have been detected at or above regulatory levels. 

4. Water samples were collected from well #1 (210336) and Well #2 (105587) and were 
analyzed for tritium, nitrate, chloride and bromide (Table 2).  No tritium or nitrate was 
detected in the samples, confirming the non‐vulnerable nature of the wells (Alexander 
and Alexander, 1989).  In addition, the chloride and bromide results confirm that the 
wells have not been impacted by land‐use activities (Mullaney et. al, 2009). 

Assessment of Drinking Water Supply Management Area Vulnerability 

The DWSMA vulnerability is shown in Figure 1 and is based upon the following information: 

1. Isotopic and water chemistry data from wells located within the DWSMA indicate that 
the aquifer contains water that has no detectable levels of tritium or human‐caused 
contamination. 

2. Review of the geologic logs contained in the CWI database, geological maps, and reports 
indicate the aquifer exhibits a low geologic sensitivity throughout the DWSMA and is 
isolated from the direct vertical recharge of surface water. 

3. Arsenic, which is a naturally‐occurring contaminant, has been detected in the water 
from Well #1 (210336) at a concentration of 1.11 µg/L.  The presence of a naturally‐
occurring contaminant does not indicate that there is a direct pathway between the 
aquifer and potential contamination sources that occur at or near the land surface. 

Therefore, given the information currently available, it is prudent to assign a low vulnerability 
rating to the DWSMA, in accordance with the Minnesota Wellhead Protection Rule (parts 
4720.5100 to 4720.5590). 

Recommendations 

The following recommendations have been generated to inform the next amendment of the 
city of Brownton’s Wellhead Protection Plan. 

1. Well Locating:  This delineation is based on very little well data.  If wells are constructed 
within two‐miles of the city or one mile of the DWSMA, their locations should be 
verified.  This information may allow a better understanding of the extent and thickness 
of the city's aquifers and the overlying clay confining units and result in a more refined 
WHPA in the future. 

2. Water Quality Monitoring:  Sample Wells 1 and 2 (or whatever primary wells exist at 
that time) for vulnerability parameters in year six of plan development, determined in 
consultation with MDH (likely tritium, chloride, bromide, nitrate and ammonia) and 
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dependent on available funding.  The city may need to collect the samples and ship 
them to MDH.  Information generated by this sampling will be used to refine 
vulnerability assessments for the next amendment. 

3. Aquifer Testing:  The aquifer properties used in this delineation are based on specific 
capacity data collected at the city wells and other nearby wells completed within the 
aquifer.  To refine the delineation, aquifer test data should be collected from one, or 
both, of the primary city wells at some time between years five and seven of the 
Wellhead Protection Plan, with assistance from MDH and depending on any limitations 
that may exist for sustained well use, water storage, or disposal.  
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Data Type  Data Element 
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Data Source 

Climate  Precipitation  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Geology 
Maps and geologic 
descriptions 

M  H  H  H  MGS 

Geology  Subsurface data  M H H H  MGS, MDH

Geology  Borehole geophysics  M H H H  Not Available

Geology  Surface geophysics  L L L L  Not Available
Soils  Maps and soil descriptions Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Soils  Eroding lands  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Water 
Resources 

Watershed units  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Water 
Resources 

List of public waters  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Water 
Resources 

Shoreland classifications  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Water 
Resources 

Wetlands map  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Water 
Resources 

Floodplain map  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Land Use  Parcel boundaries map  L H L L  McLeod County

Land Use  Political boundaries map L H L L  MnGEO, Brownton

Land Use  Public Land Survey map  L H L L  MnGEO

Land Use 
Land use map and 
inventory  

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Land Use 
Comprehensive land use 
map 

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Land Use  Zoning map  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Public Utility 
Services 

Transportation routes and 
corridors 

L  L  L  L  MnDOT, MnGEO 

Public Utility 
Services 

Storm/sanitary sewers and 
PWS system map 

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Public Utility 
Services 

Oil and gas pipelines map  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Public Utility 
Services 

Public drainage systems 
map or list 

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Public Utility 
Services 

Records of well 
construction, 
maintenance, and use 

H  H  H  H 
Brownton, CWI, 
MDH 

Surface Water 
Quantity 

Stream flow data  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Surface Water 
Quantity 

Ordinary high water mark 
data 

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Surface Water 
Quantity 

Permitted withdrawals  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  
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Data Type  Data Element 

U
se
 o
f 
th
e 
W
el
l(
s)
 

D
el
in
ea
ti
o
n
 C
ri
te
ri
a
 

Q
u
a
lit
y 
an

d
 Q
u
a
n
ti
ty
 o
f 

W
el
l W

a
te
r 

La
n
d
 a
n
d
 G
ro
u
n
d
w
a
te
r 

U
se
 in

 D
W
SM

A
 

Data Source 

Surface Water 
Quantity 

Protected levels/flows  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Surface Water 
Quantity 

Water use conflicts  Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Groundwater 
Quantity 

Permitted withdrawals  H  H  H  H  DNR 

Groundwater 
Quantity 

Groundwater use conflicts  H  H  H  H 
No relevant data 
found 

Groundwater 
Quantity 

Water Levels  H  H  H  H 
No relevant data 
found 

Surface Water 
Quality 

Stream and lake water 
quality management 
classifications 

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Surface Water 
Quality 

Monitoring data summary  Not requi red   Not requi red   Not requi red   Not requi red   M  

Groundwater 
Quality 

Monitoring data  H  H  H  H  MDH 

Groundwater 
Quality 

Isotopic data  H  H  H  H  MDH 

Groundwater 
Quality 

Tracer studies  H  H  H  H 
No relevant data 
found. 

Groundwater 
Quality 

Contamination site data  M  M  M  M 
No relevant data 
found. 

Groundwater 
Quality 

Property audit data from 
contamination sites 

Not requi red   Not requi red   Not requi red   Not requi red   Not requi red  

Groundwater 
Quality 

MPCA and MDA 
spills/release reports 

M  M  M  M 
No relevant data 
found. 

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 this delineation 

Acronyms used in this report are listed after the Glossary of Terms. 
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Appendix C 
Potential Contaminant Source Index

Part II Wellhead Protection Plan 
City of Brownton, Minnesota

Drinking Water Supply ID 1430002

PCSI ID PIN Facility Name Program ID Address City Zip Code PCSI Code Status Material Total
Groundwater 

Vunerability
Comment

1 160500730 BROWNTON 1 00210336 427 2ND ST N City of Brownton 55312 WEL A - 1 Low MDH Located well file. Drilled to 237 ft below ground surface.

2 160560090 BROWNTON 2 00105587 217 5TH AVE N City of Brownton 55312 WEL A - 1 Low MDH Located well file. Drilled to 300 ft below ground surface.

3 130520030 MESSNER, JEFF 00542314 18856 85TH CIR Township of Sumter 55312 WEL A - 1 Low MDH Located well file. Drilled to 218 ft below ground surface.

4 130520090
ANTHONY & L R 
SEIDENKRANZ TRST - - Township of Sumter 55312 WEL U - 1 Low Presumed well location to unknown depth.

5 130520060
ROBERT W & KAREN 
TORDSEN - 18696 85TH CIR Township of Sumter 55312 WEL U - 1 Low Presumed well location to unknown depth.

6 130520040 PAUL E SCHWING - 18784 85TH CIR Township of Sumter 55312 WEL U - 1 Low Presumed well location to unknown depth.

7 130520010 DAWN L IVERSON - 8978 HWY 15 Township of Sumter 55312 WEL U - 1 Low Presumed well location to unknown depth.

8 130301125 Pat Waller - 8907 HWY 15 Township of Sumter 55312 WEL U - 1 Low Presumed well location to unknown depth.

9 130190800
JOEL D GRIEBIE REVOC 
TRUST & - - Township of Sumter 55312 WEL U - 1 Low Presumed well location to unknown depth.

Notes:

Items listed are depicted on Figure 8.
PCSI - Potential Contaminant Source Iventory
A- Active
I - Inactive

U - Unknown
S - Sealed

Minnesota Well Index Well

BROTN 152972 Page 1 of 1 2/14/2020
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A.  PURPOSE  
The purpose of this Contingency Plan is to establish, provide and keep updated, certain 
emergency response procedures and information for the City of Brownton that may become 
vital in the event of a partial or total loss of public water supply services. 

B.  PUBLIC WATER SUPPLY CHARACTERISTICS  
1. Current Supply Source - The City obtains their water supply from two municipal Wells 

listed below. Both wells are completed in a quaternary sediment aquifer.  Additional 
information for the PWS is described below. 
Table C-1 -Water Supply Well s 

 Well #1 Well #2 
Unique Well # 210336 105587 

Supply Source Quaternary Buried 
Artesian Aquifer 

Quaternary Buried Artesian 
Aquifer 

Well Depth (ft.) 237 feet (ft.)  300 feet 
Well Diameter (in.) 8” 10” 
Well Capacity(gpm) 165 400 

 
3. Treatment - The City of Brownton adds both chlorine and fluoride Chemicals. 

 
4. Storage and Distribution – 100,000 gallon water tower / system 
 
5. Maps/Plans –Maps of the water distribution system and valving are on file at the Civic 

Center. 
 
C.  PRIORITY OF WATER USERS DURING WATER SUPPLY EMERGENCY  

Table C-1 -Water Use Priority Grouping 
Priority Group and Rank Maximum Daily Use (gpd) Minimum Daily Use (gpd)

Residential--#1 - - 
Institutional--#2 - - 

Business--#3 - - 
Commercial--#4 - - 

 
Triggers for implementing water supply reduction/allocation procedures:    

 Water exceeds State Safe Drinking Water Standards 
 Water demand increase or treatment / storage capacity reduction 
 Main system break or production loss 

In the event of a major system disruption, failure or an emergency, conservation procedures 
would be enacted by the Wellhead Protection Manager.  
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D.  ALTERNATIVE WATER SUPPLY OPTIONS 
 

1. Surface water sources, treatment needs, and bottled water supplies:  
 Walmart: Hutchinson, MN (320-587-1020) 
 Tri County Water: Hutchinson, MN (800-879-2220) 

 
2. Emergency treatment of water system.  

 City has generators, which could supply power for the City and provide 
emergency treatment of water. 

 
E.  INVENTORY OF AVAILABLE EMERGENCY EQUIPMENT AND 
MATERIALS  

 
Table E-1 contains a list of services, equipment and supplies that are available to the City of 
Brownton to respond to a disruption in the water system.  It is believed that the items 
contained in Table E-1 would be adequate to respond to most (if not all) water system 
emergencies. 
 
Table E-1 Emergency Equipment & Materials Contacts 

Description Owner Telephone Location 
Acquisition 

Time 
Well Repair Thein Well 320-796-2111 Spicer 1.5 hours 
Pump 
Repair 

Thein Well 320-796-2111 Spicer 1.5 hours 

Electrician Quade’s 320-587-3030 Hutchinson 1 hour 
Plumber - - - - 
Backhoe / 
Excavator 

Hjerpe 320-234-8305 Hutchinson 1 hour 

Chemical 
Feed 

Hawkins 612-331-6910 Roseville 3 hours 

Meter 
Repair 

Core & Main 952-893-9130 Eden Prairie 1.5 hours 

Valves Pipe 
& Fittings 

Core & Main 952-893-9130 Eden Prairie 1.5 hours 

Generator - - - - 
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F.  EMERGENCY IDENTIFICATION PROCEDURES  

 
Table F-1 Procedural Operations  

Incident Response Procedure and Comments 

Identify 
Disruption 

 
Person identifying disruption contacts Wellhead Protection Manager 
 

Notify Response 
Coordinator 

 
Wellhead Protection Manager is the Response Coordinator or Alternate  

Identify Incident 
Direction and 

Control 

 
Wellhead Protection Manager / Response Coordinator or Alternate assesses situation and 
determine incident direction and control, begin solving problem 

Identify Internal 
Communication 

 
Wellhead Protection Manager contacts City Hall and / or Administrator/Clerk to inform of 
situation 

Inform Public 
 
Public relations personnel contacts appropriate organizations to inform public of problem 

Assess Incident on 
Continual Basis 

 
Wellhead Protection Manager or Alternate continues to monitor/solve problem 

Assess 
Contamination 

Disruption 

 
Wellhead Protection Manager or Alternate and MDH determine if water supply is 
contaminated.  Monitor/solve problem as needed 

Assess 
Mechanical 
Disruption 

 
Wellhead Protection Manager or Alternate assesses mechanical disruption.  Monitor and 
solve disruption as needed.   

Provide Alternate 
Water Supply 

 
If needed, alternate water supply is located and provided  

Impose Water 
Use Restrictions 

 
Wellhead Protection Manager, Administrator/Clerk and/or Mayor may impose water use 
restrictions.  
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G.  NOTIFICATION PROCEDURES  

1.  Agency Notification  

Table G-1 contains the names and telephone numbers for contacts at various local and state 
agencies that may be notified in the event of a public water supply system emergency.  Based 
on the nature of the emergency and the information available, various representatives from 
this listing will be selected by the response coordinator to be part of the emergency oversight 
committee, which will then meet throughout the duration of the emergency to aid in decision-
making and positive outcomes.  

Table G-1.  Agency Emergency Contact Listing  
Personnel Name Home Telephone Work Telephone 

Wellhead Protection 
Manager  Chad Draeger 320-583-6264 - 

Mayor/Board Chair Norman Schwarze 320-583-3401 - 
Council Members Doug Block 320-328-5356 - 
Council Members Jesse Messner 320-583-6750 - 
Council Members Lori Copler 320-583-7222 - 
Council Members Curt Carrigan 718-688-9133 - 
Response Coordinator Chad Draeger 320-583-6264 - 
Alt. Response 
Coordinator Lori Cacka 320-510-1356 - 

State Incident Duty 
Officer 

Minnesota Duty 
Officer - 1-800-422-0798 

Emergency Director Kevin Mathews - 320-864-1339 
County Emergency 
Director Kevin Mathews - 911 

Fire Chief Chris Hansch - 320-583-7051 
Sheriff Scott Rehmann - 320-864-1350 
Police Chief Ken Bauer 612-756-1254 320-328-5226 
Water Operator Chad Draeger 320-583-6264 - 
School Superintendent Chris Sonju - 320-864-2498 
Ambulance 911 - 911 
Hospital Hutch Health - 320-587-2020 
Power Company City of Brownton 320-583-6264 - 
Highway Department John Brunkhorst - 320-484-0234 
Telephone Company Century Link - - 
Neighboring Water 
System  - - 

MRWA Technical 
Advisor Jeff Dale 320-760-0552 1-800-367-6792 

MRWA Circuit Rider 
Contact Jeff Dale 320-760-0552 1-800-367-6792 

MDH District 
Engineer Amy Lynch - 507-990-2159 

507-344-2713 
MDH Source Water 
Protection Karen Voz - 320-223-7322 
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2.  Critical Response Personnel  

Table G-2 Critical Response Personnel 

Title Name Response Assignment
Response 
Coordinator 

Chad Draeger Coordinate actions to address emergency 

Alternate Response 
Coordinator 

Lori Cacka Coordinate actions to address emergency 

Water Operator Chad Draeger Direct or contact firms to resolve issue 
Alternate Water 
Operator 

Spencer Glaeser Direct or contact firms to resolve issue 

Public Relations 
Lori Cacka 

Contact media to inform citizens/businesses of 
emergency  

Alternate Public 
Relations Diana Klabunde 

Contact media to inform citizens/businesses of 
emergency 

Public 
Health/Medical 

County Sheriff Assist City as needed to address emergency 

Alternate Public 
Health/Medical 

Police Chief Bauer Assist City as needed to address emergency 

 
3. Public Information Plan  

 
a) Public relations center and core spokesperson:    

 
 Name: Lori Cacka   
 Title: City Clerk      
 Address: 335 3rd St S   Brownton MN  55312 
 Phone: 320-328-5318 
 
b) Information checklist to be conveyed to the public and media:    

 Name of water system    
 Contaminant of concern and date  
 Source of contamination  
 Public health hazard   
 Steps the public can take 
 Steps the water system is taking 
 Other information  
 
 

c) Media contacts 
 
 

Media  Name Telephone Location
Newspaper McLeod County Chronicle 320-864-5518 Glencoe
Television - - - 
Radio KDUZ/KARP 320-587-2140 Hutchinson
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H.  MITIGATION AND CONSERVATION PLAN  

 
1. Mitigation  

a. Infrastructure maintenance/upgrades/maps:    

Keep on file in City office 

b. Regular inspection of tower, well(s), pump house:    

  All are inspected daily. Building and water are key entry and locked. 

c. Staff emergency training: 

Receives training annually from Minnesota Rural Water Association and OSHA 
training. 

d. System security analysis:   

 All systems are locked.  

e. Site new backup well(s): 

No new well planned. 

f. System valving to isolate problems:    

Valves are easily accessible. Map of valves available at City office. 

g. Sanitation procedures for construction/repairs:    

 Shock chlorination is done when needed. 

2. Conservation   
a.  Water meters:    

All connections are metered and read monthly by City staff. 
b.  Public education:    

Post-Consumer Confidence Report (CCR) in office and in paper. 
c.  Rate structure:  

Flat Fee/Base Charge: $15.00 + $4.30 per 1000   
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INNER WELLHEAD MANAGEMENT ZONE (IWMZ) -
POTENTIAL CONTAMINANT SOURCE INVENTORY (PCSI) REPORT

PUBLIC WATER SYSTEM INFORMATION

COMMUNITYPWS ID

NAME

ADDRESS

1430002

Brownton

Water Superintendent, Brownton City Hall, 335 3rd Street South, P. O. Box 238, Brownton, MN  
553120238

FACILITY (WELL) INFORMATION

NAME

FACILITY ID

UNIQUE WELL NO.

COUNTY

Well #1

S01

210336

McLeod

IS THERE A WELL LOG OR 

ADDITIONAL CONSTRUCTION 

INFORMATION AVAILABLE?

YES

UNDETERMINEDNO

(Please attach a copy)

Environmental Health Division
Drinking Water Protection Section
P.O. Box 64975
St. Paul, Minnesota  55164-0975

Community Non- 

community

Dist. 

from 

Well

PWS ID  /  FACILITY ID UNIQUE WELL NO.

PCSI 

CODE

ACTUAL OR POTENTIAL 

CONTAMINATION SOURCE

ISOLATION DISTANCES (FEET) LOCATION

Minimum Distances
Sensitive 

Well¹

Within 

200 Ft.  

Y / N / U

Est. 

(?)

1430002 S01 210336

Agricultural Related
*AC1 Agricultural chemical buried piping 50 50 N

*AC2 Agricultural chemical multiple tanks or containers for residential retail sale 

or use, no single tank or container exceeding, but aggregate volume 

exceeding 56 gal. or 100 lbs. dry weight

50 50 N

ACP Agricultural chemical tank or container with 25 gal. or more or 100 lbs. or 

more dry weight, or equipment filling or cleaning area without safeguards

150 150 N

ACS Agricultural chemical storage or equipment filling or cleaning area with 

safeguards

100 100 N

ACR Agricultural chemical storage or equipment filling or cleaning area with 

safeguards and roofed

50 50 N

ADW Agricultural drainage well² (Class V well - illegal³) 50 50 N

AAT Anhydrous ammonia tank (stationary tank) 50 50 N

AB1 Animal building, feedlot, confinement area, or kennel, 0.1 to 1.0 animal unit 

(stockyard)

50 20 100/40 N

AB2 Animal building or poultry building, including a horse riding area, more than 

1.0 animal unit

50 50 100 N

ABS Animal burial area, more than 1.0 animal unit 50 50 N

FWP Animal feeding or watering area within a pasture, more than 1.0 animal unit 50 50 100 N

AF1 Animal feedlot, unroofed, 300 or more animal units (stockyard) 100 100 200 N

AF2 Animal feedlot, more than 1.0, but less than 300 animal units (stockyard) 50 50 100 N

AMA Animal manure application use discretion use discretion N

REN Animal rendering plant 50 50 N

MS1 Manure (liquid) storage basin or lagoon, unpermitted or noncertified 300 300 600 N

MS2 Manure (liquid) storage basin or lagoon, approved earthen liner 150 150 300 N

MS3 Manure (liquid) storage basin or lagoon, approved concrete or composite 

liner

100 100 200 N

MS4 Manure (solid) storage area, not covered with a roof 100 100 200 N

OSC Open storage for crops use discretion use discretion N

SSTS Related
AA1 Absorption area of a soil dispersal system, average flow greater than 

10,000 gal./day

300 300 600 N

AA2 Absorption area of a soil dispersal system serving a facility handling 

infectious or pathological wastes, average flow 10,000 gal./day or less

150 150 300 N

AA3 Absorption area of a soil dispersal system, average flow 10,000 gal./day 

or less

50 50 100 N

4 4 4AA4 Absorption area of a soil dispersal system serving multiple family 

residences or a non-residential facility and has the capacity to serve 20 or 

more persons per day (Class V well)²

50/300/150 50/300/150 100/600/300 N

CSP Cesspool 75 75 150 N

AGG Dry well, leaching pit, seepage pit 75 75 150 N

*FD1 Floor drain, grate, or trough connected to a buried sewer 50 50 N

*FD2 Floor drain, grate, or trough if buried sewer is air-tested, approved 

materials, serving one building, or two or less single-family residences

50 20 N
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Community Non- 

community

Dist. 

from 

Well

PWS ID  /  FACILITY ID UNIQUE WELL NO.

PCSI 

CODE

ACTUAL OR POTENTIAL 

CONTAMINATION SOURCE

ISOLATION DISTANCES (FEET) LOCATION

Minimum Distances
Sensitive 

Well¹

Within 

200 Ft.  

Y / N / U

Est. 

(?)

1430002 S01 210336

*GW1 Gray-water dispersal area 50 50 100 N

LC1 Large capacity cesspools (Class V well - illegal)² 75 75 150 N

MVW Motor vehicle waste disposal (Class V well - illegal)² illegal illegal N

PR1 Privy, nonportable 50 50 100 N

PR2 Portable (privy) or toilet 50 20 N

*SF1 Watertight sand filter; peat filter; or constructed wetland 50 50 N

SET Septic tank 50 50 N

HTK Sewage holding tank, watertight 50 50 N

SS1 Sewage sump capacity 100 gal. or more 50 50 N

SS2 Sewage sump capacity less than 100 gal., tested, conforming to rule 50 20 N

*ST1 Sewage treatment device, watertight 50 50 N

SB1 Sewer, buried, approved materials, tested, serving one building, or two or 

less single-family residences

50 20 N

SB2 Sewer, buried, collector, municipal, serving a facility handling infectious or 

pathological wastes, open-jointed or unapproved materials

50 50 Y 100 N

*WB1 Water treatment backwash holding basin, reclaim basin, or surge tank with 

a direct sewer connection

50 50 N

*WB2 Water treatment backwash holding basin, reclaim basin, or surge tank with 

a backflow protected sewer connection

20 20 N

Land Application
SPT Land spreading area for sewage, septage, or sludge 50 50 100 N

Solid Waste Related
COS Commercial compost site 50 50 N

CD1 Construction or demolition debris disposal area 50 50 100 N

*HW1 Household solid waste disposal area, single residence 50 50 100 N

LF1 Landfill, permitted demolition debris, dump, or mixed municipal solid waste 

from multiple persons

300 300 600 N

SVY Scrap yard 50 50 N

SWT Solid waste transfer station 50 50 N

Storm Water Related
SD1 Storm water drain pipe, 8 inches or greater in diameter 50 20 N

SWI Storm water drainage well² (Class V well - illegal³) 50 50 N

SM1 Storm water pond greater than 5000 gal. 50 35 N

Wells and Borings
*EB1 Elevator boring, not conforming to rule 50 50 N

*EB2 Elevator boring, conforming to rule 20 20 N

MON Monitoring well record dist. record dist. N

WEL Operating well record dist. record dist. N

UUW Unused, unsealed well or boring 50 50 N

General
*CR1 Cistern or reservoir, buried, nonpressurized water supply 20 20 N

PLM Contaminant plume 50 50 N

*CW1 Cooling water pond, industrial 50 50 100 N

DC1 Deicing chemicals, bulk road 50 50 100 N

*ET1 Electrical transformer storage area, oil-filled 50 50 N

GRV Grave or mausoleum 50 50 N

GP1 Gravel pocket or French drain for clear water drainage only 20 20 N

*HS1 Hazardous substance buried piping 50 50 N

HS2 Hazardous substance tank or container, above ground or underground, 56 

gal. or more, or 100 lbs. or more dry weight, without safeguards

150 150 N

HS3 Hazardous substance tank or container, above ground or underground, 56 

gal. or more, or 100 lbs. or more dry weight with safeguards

100 100 N

HS4 Hazardous substance multiple storage tanks or containers for residential 

retail sale or use, no single tank or container exceeding 56 gal. or 100 lbs., 

but aggregate volume exceeding

50 50 N

HWF Highest water or flood level 50 N/A N

*HG1 Horizontal ground source closed loop heat exchanger buried piping 50 50 N

*HG2 Horizontal ground source closed loop heat exchanger buried piping and 

horizontal piping, approved materials and heat transfer fluid

50 10 N
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Community Non- 

community

Dist. 

from 

Well

PWS ID  /  FACILITY ID UNIQUE WELL NO.

PCSI 

CODE

ACTUAL OR POTENTIAL 

CONTAMINATION SOURCE

ISOLATION DISTANCES (FEET) LOCATION

Minimum Distances
Sensitive 

Well¹

Within 

200 Ft.  

Y / N / U

Est. 

(?)

1430002 S01 210336

IWD Industrial waste disposal well (Class V well)² illegal³ illegal³ N

IWS Interceptor, including a flammable waste or sediment 50 50 N

OH1 Ordinary high water level of a stream, river, pond, lake, reservoir, or 

drainage ditch (holds water six months or more)

50 35 N

*PP1 Petroleum buried piping 50 50 N

*PP2 Petroleum or crude oil pipeline to a refinery or distribution center 100 100 N

PT1 Petroleum tank or container, 1100 gal. or more, without safeguards 150 150 N

PT2 Petroleum tank or container, 1100 gal. or more, with safeguards 100 100 Y 175 Y

PT3 Petroleum tank or container, buried, between 56 and 1100 gal. 50 50 N

5PT4 Petroleum tank or container, not buried, between 56 and 1100 gal. 50 20 N

PU1 Pit or unfilled space more than four feet in depth 20 20 N

PC1 Pollutant or contaminant that may drain into the soil 50 50 100 N

SP1 Swimming pool, in-ground 20 20 N

*VH1 Vertical heat exchanger, horizontal piping conforming to rule 50 10 N

*VH2 Vertical heat exchanger (vertical) piping, conforming to rule 50 35 N

*WR1 Wastewater rapid infiltration basin, municipal or industrial 300 300 600 N

*WA1 Wastewater spray irrigation area, municipal or industrial 150 150 300 N

*WS1 Wastewater stabilization pond, industrial 150 150 300 N

*WS2 Wastewater stabilization pond, municipal, 500 or more gal./acre/day of 

leakage

300 300 600 N

*WS3 Wastewater stabilization pond, municipal, less than 500 gal./acre/day of 

leakage

150 150 300 N

*WT1 Wastewater treatment unit tanks, vessels and components (Package plant) 100 100 N

*WT2 Water treatment backwash disposal area 50 50 100 N

Additional Sources (If there is more than one source listed above, please indicate here).

Potential Contamination Sources and Codes Based on Previous Versions of this Form
HSP Hazardous substance storage or prep. area, > 25 gals., or 100 lbs. dry 

weight

150 150 Y 165 N

FFH Fire or flushing hydrant 10 N/A Y 131 N**

** This number is the estimated distance that this potential source is from this well even though it was identified during an inventory for an adjacent well.

¹ A sensitive well has less than 50 feet of watertight casing, and which is not cased below a confining layer or confining materials of at least 10' in thickness.

* New potential contaminant source.

⁴ Isolation distance is determined by average flow per day or if a facility handles infectious or pathological wastes.

⁵ A community public water-supply well must be a minimum of 50 feet from a petroleum tank or container, unless the tank or container is used for emergency 

pumping and is located in a room or building separate from the community well; and is of double-wall construction with leak detection between walls; or is protected 

with secondary containment.

This form is based on the new isolation distances in Minnesota Rules, Chapter 4725, related to wells and borings adopted August 
4, 2008, and Minnesota Rules, Chapter 4720, related to wellhead protection.

² These sources, known as Class V underground injection wells, are regulated by the federal U.S. Environmental Protection Agency.

³ These sources are classified as illegal by Minnesota Rules, Chapter 4725.
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!(

#*

!(

#*
PT2

HSP

PT2

SB2

FFH

PWS ID / FACILITY ID UNIQUE WELL NO.
SETBACK DISTANCES All potential contaminant sources must be noted on sketch.
Record the distance and approximate compass bearing of each potential contaminant source from the well,
and identify the source using the "Source Code".  Unlabeled points on the map are unsealed wells.

1430002 S01 210336

INSPECTOR DATEVoz, Karen (SWP) 2 - 11 - 2020
2/14/2020 4

Reminder Question: Were the wellhead protection measure(s) implemented?
Is the system monitoring existing nonconforming sources of contamination?
Were the isolation distances maintained for the new sources of contamination? X

0°

45°

90°
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180°

315°

270°

225°

50' 100' 150' 200'

Y N N/A



210336UNIQUE WELL NO.S011430002PWS ID  /  FACILITY ID

WHP MEASURE 

IMPLEMENTED? 

Y or N

RECOMMENDED WELLHEAD PROTECTION (WHP) MEASURES
DATE 

VERIFIED

Any sewer lines that are observed to be leaking, cracked, or deteriorated, should be replaced.

Others within 200 feet of the well could be encouraged to properly handle, store, and dispose of 

hazardous materials. Information is available from the Minnesota Pollution Control Agency 

(https://www.pca.state.mn.us/waste/hazardous-waste-and-problem-materials) or 1-800-657-3864).

Tanks should be monitored, or regularly inspected, for leakage. See: 

http://www.pca.state.mn.us/waste/underground-storage-tank-systems for information, or call the 

Minnesota Pollution Control Agency at 1-800-657-3864.

COMMENTS

2/14/2020 5

For further information, please contact:

Minnesota Department of Health
Drinking Water Protection Section
Source Water Protection Unit
P.O. Box 64975
St. Paul, Minnesota  55164-0975

Section Receptionist: 651-201-4700
Division TDD: 651-201-5797 or MN Relay Service @ 1-800-627-3529 and ask for 651-201-5000



INNER WELLHEAD MANAGEMENT ZONE (IWMZ) -
POTENTIAL CONTAMINANT SOURCE INVENTORY (PCSI) REPORT

PUBLIC WATER SYSTEM INFORMATION

COMMUNITYPWS ID

NAME

ADDRESS

1430002

Brownton

Water Superintendent, Brownton City Hall, 335 3rd Street South, P. O. Box 238, Brownton, MN  
553120238

FACILITY (WELL) INFORMATION

NAME

FACILITY ID

UNIQUE WELL NO.

COUNTY

Well #2

S02

105587

McLeod

IS THERE A WELL LOG OR 

ADDITIONAL CONSTRUCTION 

INFORMATION AVAILABLE?

YES

UNDETERMINEDNO

(Please attach a copy)

Environmental Health Division
Drinking Water Protection Section
P.O. Box 64975
St. Paul, Minnesota  55164-0975

Community Non- 

community

Dist. 

from 

Well

PWS ID  /  FACILITY ID UNIQUE WELL NO.

PCSI 

CODE

ACTUAL OR POTENTIAL 

CONTAMINATION SOURCE

ISOLATION DISTANCES (FEET) LOCATION

Minimum Distances
Sensitive 

Well¹

Within 

200 Ft.  

Y / N / U

Est. 

(?)

1430002 S02 105587

Agricultural Related
*AC1 Agricultural chemical buried piping 50 50 N

*AC2 Agricultural chemical multiple tanks or containers for residential retail sale 

or use, no single tank or container exceeding, but aggregate volume 

exceeding 56 gal. or 100 lbs. dry weight

50 50 N

ACP Agricultural chemical tank or container with 25 gal. or more or 100 lbs. or 

more dry weight, or equipment filling or cleaning area without safeguards

150 150 N

ACS Agricultural chemical storage or equipment filling or cleaning area with 

safeguards

100 100 N

ACR Agricultural chemical storage or equipment filling or cleaning area with 

safeguards and roofed

50 50 N

ADW Agricultural drainage well² (Class V well - illegal³) 50 50 N

AAT Anhydrous ammonia tank (stationary tank) 50 50 N

AB1 Animal building, feedlot, confinement area, or kennel, 0.1 to 1.0 animal unit 

(stockyard)

50 20 100/40 N

AB2 Animal building or poultry building, including a horse riding area, more than 

1.0 animal unit

50 50 100 N

ABS Animal burial area, more than 1.0 animal unit 50 50 N

FWP Animal feeding or watering area within a pasture, more than 1.0 animal unit 50 50 100 N

AF1 Animal feedlot, unroofed, 300 or more animal units (stockyard) 100 100 200 N

AF2 Animal feedlot, more than 1.0, but less than 300 animal units (stockyard) 50 50 100 N

AMA Animal manure application use discretion use discretion N

REN Animal rendering plant 50 50 N

MS1 Manure (liquid) storage basin or lagoon, unpermitted or noncertified 300 300 600 N

MS2 Manure (liquid) storage basin or lagoon, approved earthen liner 150 150 300 N

MS3 Manure (liquid) storage basin or lagoon, approved concrete or composite 

liner

100 100 200 N

MS4 Manure (solid) storage area, not covered with a roof 100 100 200 N

OSC Open storage for crops use discretion use discretion N

SSTS Related
AA1 Absorption area of a soil dispersal system, average flow greater than 

10,000 gal./day

300 300 600 N

AA2 Absorption area of a soil dispersal system serving a facility handling 

infectious or pathological wastes, average flow 10,000 gal./day or less

150 150 300 N

AA3 Absorption area of a soil dispersal system, average flow 10,000 gal./day 

or less

50 50 100 N

4 4 4AA4 Absorption area of a soil dispersal system serving multiple family 

residences or a non-residential facility and has the capacity to serve 20 or 

more persons per day (Class V well)²

50/300/150 50/300/150 100/600/300 N

CSP Cesspool 75 75 150 N

AGG Dry well, leaching pit, seepage pit 75 75 150 N

*FD1 Floor drain, grate, or trough connected to a buried sewer 50 50 N

*FD2 Floor drain, grate, or trough if buried sewer is air-tested, approved 

materials, serving one building, or two or less single-family residences

50 20 N

12/14/2020



Community Non- 

community

Dist. 

from 

Well

PWS ID  /  FACILITY ID UNIQUE WELL NO.

PCSI 

CODE

ACTUAL OR POTENTIAL 

CONTAMINATION SOURCE

ISOLATION DISTANCES (FEET) LOCATION

Minimum Distances
Sensitive 

Well¹

Within 

200 Ft.  

Y / N / U

Est. 

(?)

1430002 S02 105587

*GW1 Gray-water dispersal area 50 50 100 N

LC1 Large capacity cesspools (Class V well - illegal)² 75 75 150 N

MVW Motor vehicle waste disposal (Class V well - illegal)² illegal illegal N

PR1 Privy, nonportable 50 50 100 N

PR2 Portable (privy) or toilet 50 20 N

*SF1 Watertight sand filter; peat filter; or constructed wetland 50 50 N

SET Septic tank 50 50 N

HTK Sewage holding tank, watertight 50 50 N

SS1 Sewage sump capacity 100 gal. or more 50 50 N

SS2 Sewage sump capacity less than 100 gal., tested, conforming to rule 50 20 N

*ST1 Sewage treatment device, watertight 50 50 N

SB1 Sewer, buried, approved materials, tested, serving one building, or two or 

less single-family residences

50 20 N

SB2 Sewer, buried, collector, municipal, serving a facility handling infectious or 

pathological wastes, open-jointed or unapproved materials

50 50 Y 70 N

SB2 Sewer, buried, collector, municipal, serving a facility handling infectious or 

pathological wastes, open-jointed or unapproved materials

50 50 Y 180 N

*WB1 Water treatment backwash holding basin, reclaim basin, or surge tank with 

a direct sewer connection

50 50 N

*WB2 Water treatment backwash holding basin, reclaim basin, or surge tank with 

a backflow protected sewer connection

20 20 N

Land Application
SPT Land spreading area for sewage, septage, or sludge 50 50 100 N

Solid Waste Related
COS Commercial compost site 50 50 N

CD1 Construction or demolition debris disposal area 50 50 100 N

*HW1 Household solid waste disposal area, single residence 50 50 100 N

LF1 Landfill, permitted demolition debris, dump, or mixed municipal solid waste 

from multiple persons

300 300 600 N

SVY Scrap yard 50 50 N

SWT Solid waste transfer station 50 50 N

Storm Water Related
SD1 Storm water drain pipe, 8 inches or greater in diameter 50 20 N

SWI Storm water drainage well² (Class V well - illegal³) 50 50 N

SM1 Storm water pond greater than 5000 gal. 50 35 N

Wells and Borings
*EB1 Elevator boring, not conforming to rule 50 50 N

*EB2 Elevator boring, conforming to rule 20 20 N

MON Monitoring well record dist. record dist. N

WEL Operating well record dist. record dist. N

UUW Unused, unsealed well or boring 50 50 N

General
*CR1 Cistern or reservoir, buried, nonpressurized water supply 20 20 N

PLM Contaminant plume 50 50 N

*CW1 Cooling water pond, industrial 50 50 100 N

DC1 Deicing chemicals, bulk road 50 50 100 N

*ET1 Electrical transformer storage area, oil-filled 50 50 N

GRV Grave or mausoleum 50 50 N

GP1 Gravel pocket or French drain for clear water drainage only 20 20 N

*HS1 Hazardous substance buried piping 50 50 N

HS2 Hazardous substance tank or container, above ground or underground, 56 

gal. or more, or 100 lbs. or more dry weight, without safeguards

150 150 N

HS3 Hazardous substance tank or container, above ground or underground, 56 

gal. or more, or 100 lbs. or more dry weight with safeguards

100 100 N

HS4 Hazardous substance multiple storage tanks or containers for residential 

retail sale or use, no single tank or container exceeding 56 gal. or 100 lbs., 

but aggregate volume exceeding

50 50 N

HWF Highest water or flood level 50 N/A N

*HG1 Horizontal ground source closed loop heat exchanger buried piping 50 50 N

22/14/2020



Community Non- 

community

Dist. 

from 

Well

PWS ID  /  FACILITY ID UNIQUE WELL NO.

PCSI 

CODE

ACTUAL OR POTENTIAL 

CONTAMINATION SOURCE

ISOLATION DISTANCES (FEET) LOCATION

Minimum Distances
Sensitive 

Well¹

Within 

200 Ft.  

Y / N / U

Est. 

(?)

1430002 S02 105587

*HG2 Horizontal ground source closed loop heat exchanger buried piping and 

horizontal piping, approved materials and heat transfer fluid

50 10 N

IWD Industrial waste disposal well (Class V well)² illegal³ illegal³ N

IWS Interceptor, including a flammable waste or sediment 50 50 N

OH1 Ordinary high water level of a stream, river, pond, lake, reservoir, or 

drainage ditch (holds water six months or more)

50 35 N

*PP1 Petroleum buried piping 50 50 N

*PP2 Petroleum or crude oil pipeline to a refinery or distribution center 100 100 N

PT1 Petroleum tank or container, 1100 gal. or more, without safeguards 150 150 N

PT2 Petroleum tank or container, 1100 gal. or more, with safeguards 100 100 N

PT3 Petroleum tank or container, buried, between 56 and 1100 gal. 50 50 N

5PT4 Petroleum tank or container, not buried, between 56 and 1100 gal. 50 20 N

PU1 Pit or unfilled space more than four feet in depth 20 20 N

PC1 Pollutant or contaminant that may drain into the soil 50 50 100 N

SP1 Swimming pool, in-ground 20 20 N

*VH1 Vertical heat exchanger, horizontal piping conforming to rule 50 10 N

*VH2 Vertical heat exchanger (vertical) piping, conforming to rule 50 35 N

*WR1 Wastewater rapid infiltration basin, municipal or industrial 300 300 600 N

*WA1 Wastewater spray irrigation area, municipal or industrial 150 150 300 N

*WS1 Wastewater stabilization pond, industrial 150 150 300 N

*WS2 Wastewater stabilization pond, municipal, 500 or more gal./acre/day of 

leakage

300 300 600 N

*WS3 Wastewater stabilization pond, municipal, less than 500 gal./acre/day of 

leakage

150 150 300 N

*WT1 Wastewater treatment unit tanks, vessels and components (Package plant) 100 100 N

*WT2 Water treatment backwash disposal area 50 50 100 N

Additional Sources (If there is more than one source listed above, please indicate here).

Potential Contamination Sources and Codes Based on Previous Versions of this Form
none found within 200' of this well.

¹ A sensitive well has less than 50 feet of watertight casing, and which is not cased below a confining layer or confining materials of at least 10' in thickness.

* New potential contaminant source.

⁴ Isolation distance is determined by average flow per day or if a facility handles infectious or pathological wastes.

⁵ A community public water-supply well must be a minimum of 50 feet from a petroleum tank or container, unless the tank or container is used for emergency 

pumping and is located in a room or building separate from the community well; and is of double-wall construction with leak detection between walls; or is protected 

with secondary containment.

This form is based on the new isolation distances in Minnesota Rules, Chapter 4725, related to wells and borings adopted August 
4, 2008, and Minnesota Rules, Chapter 4720, related to wellhead protection.

² These sources, known as Class V underground injection wells, are regulated by the federal U.S. Environmental Protection Agency.

³ These sources are classified as illegal by Minnesota Rules, Chapter 4725.

32/14/2020
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PWS ID / FACILITY ID UNIQUE WELL NO.
SETBACK DISTANCES All potential contaminant sources must be noted on sketch.
Record the distance and approximate compass bearing of each potential contaminant source from the well,
and identify the source using the "Source Code".  Unlabeled points on the map are unsealed wells.

1430002 S02 105587

INSPECTOR DATEVoz, Karen (SWP) 2 - 11 - 2020
2/14/2020 4

Reminder Question: Were the wellhead protection measure(s) implemented?
Is the system monitoring existing nonconforming sources of contamination?
Were the isolation distances maintained for the new sources of contamination? X
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105587UNIQUE WELL NO.S021430002PWS ID  /  FACILITY ID

WHP MEASURE 

IMPLEMENTED? 

Y or N

RECOMMENDED WELLHEAD PROTECTION (WHP) MEASURES
DATE 

VERIFIED

Any sewer lines that are observed to be leaking, cracked, or deteriorated, should be replaced.

The location of the buried sewer line should be located and documented.  Knowing the location of the 

buried sewer line will determine whether the buried sewer line meets the setback requirements of the well 

code and will help to assess the line for deterioration and/or leakage.

COMMENTS

2/14/2020 5

For further information, please contact:

Minnesota Department of Health
Drinking Water Protection Section
Source Water Protection Unit
P.O. Box 64975
St. Paul, Minnesota  55164-0975

Section Receptionist: 651-201-4700
Division TDD: 651-201-5797 or MN Relay Service @ 1-800-627-3529 and ask for 651-201-5000



Appendix F 
Old Municipal Well Report













PWSID: 1430002
PWS Name: Brownton
PWS Type: Community

PWS Status: Active

Public Water Supply Sources: Information from MNDWIS and CWI (sorted by Sample Point ID)
Source Type Codes: GW = Ground water; SW = Surface water; GUI = Ground water under influence

Location Source: MGS = digitized by the MN Geological Survey; * indicates imcomplete records
O* = duplicate in Unverified Well Data; R* = duplicate in MNDWIS PWS Sources Removed from Flow; S* = duplicate in MNDWIS PWS Sources in

Flow;

MNDWIS PWS SOURCES IN FLOW
Source Info MNDWIS Data CWI Data

Sample
Point ID

Name Type Availability Status

Well No.
(link to

Well
Log(s))

Location Info
(link to Map)

Drill
Year

Depth
(in

feet)

Case
Depth

(in feet)

Case
Diam. (in
inches)

Drill Date
Depth

Completed
(in feet)

Case
Depth

(in feet)

Case
Diam. (in
inches)

S01 Well #1 GW Primary Active 210336 O*
04/05/1993
(M. Sweers)

1959 237 217 8 05-25-1959 237.00 217.00 8.00

S02 Well #2 GW Primary Active 105587 O*
04/05/1993
(M. Sweers)

1977 250 220 10 00-00-1977 250.00 220.00 10.00

S03 Well #3 GW Emergency
Out

Long
Term

241974 O*
04/05/1993
(M. Sweers)

1954 247 230 5 00-00-1954 247.00 230.00 5.00

Unverified Wells
The following tables show information on wells whose existence (or previous existence) has not yet been confirmed.

UNVERIFIED Well Data

Reference
in Record

Name(s)
Unique

Well
Number

Drilled
Depth
(ft.)

Completed
Depth (ft.)

Depth
Cased
(ft.)

Casing
Diameter

(in.)

Year
Constructed

Construction
Type

Year
Out of
Service

Sealing
Record?

Year
Sealed

Location
Info

Comments

A
Well No.

1
173.0 173.0 8.0 Before 1924

Cable
Tool/Bored

In pump
station,

center of
village.

Ref.: 1924 MDH San.
Rpt.

B
Well No.

2
304.0 304.0 8.0 Before 1931

Cable
Tool/Bored

In pump
station,

center of
village.

Ref.: 1931 MDH San.
Rpt.

C
Well No.

3
145.0 145.0 129.0 10.0 Before 1942

Cable
Tool/Bored

1959

SE
corner of

pump
station.

Ref.: 1942 MDH San.
Rpt.

1959-Abandoned/filled
with earth.

D
Creamery

Well
130.0 130.0 Before 1944

Cable
Tool/Bored

Ref.: 1947 MDH San.
Rpt. Inter-connection

with city water supply.
1944 MGS Bulletin

gives depth as 130 ft.

E
Well No.

1
210336

S*
237.0 237.0 217.0 8.0 1959

Cable
Tool/Bored

Ref.: 1959 MDH San.
Rpt.

F
Well No.

2
105587

S*
300.0 250.0 220.0 10.0 1977 Rotary/Drilled

Ref.: 1978 MDH San.
Rpt.

G
Well No.

3
241974

S*
247.0 247.0 230.0 5.0 1954

Cable
Tool/Bored

Ref.: 1984 MDH San.
Rpt.

Databases Searched Remarks

Minnesota Public Water Supplies http://mdh-app2/pwss_reports/PWSWellInfo.aspx

1 of 3 7/23/2013 11:14 AM

1

1



UNVERIFIED Well Data

Reference
in Record

Name(s)
Unique

Well
Number

Drilled
Depth
(ft.)

Completed
Depth (ft.)

Depth
Cased
(ft.)

Casing
Diameter

(in.)

Year
Constructed

Construction
Type

Year
Out of
Service

Sealing
Record?

Year
Sealed

Location
Info

Comments

County Well Index (1-mile radius); MDH DWP
Microfiche; MDH 1Suite; Lakesnwoods.com;
Biennial Report of the MN State Dairy and Food
Commissioner-1907; Minnesota Geological
Survey City Well File Folders; MGS Bulletin
(27, 31, or 32); MNBrew.com (breweries);
MDH DWP MNDWIS; Past and Present MN
Railroad Stations; MDH WELLS

This Unverified Municipal Well Inventory is as complete and thorough as possible, given available
documentation. However, MDH Planners and Hydros, as well as City representatives should feel free
to add or subtract from this report as necessary. A 130-foot deep creamery well was mentioned in the
1944 MGS Bulletin 31. The creamery well had an inter-connection with the city's water supply. The
MGS Bulletin mentions a Village Well from 1895. It is not known whether this well is the same "A" on
this list or an earlier city well. The town reportedly had a station of the Chicago, Milwaukee, & St.
Paul Railway, as well as at least one creamery. No breweries are reported to have operated here. No
pertinent city well sealing records were found in the MDH's Wells database. An historical photograph
shows a water tower, circa 1900, possibly north of Division Street. Based on the results of this report,
there are four unverified public water supply wells to be located and sealed.

Unverified Well Data Compiled By: Geoffery Nash Compiled Date: 7/22/2013

Source: MN Dep't. of Health - 7/23/2013

Minnesota Public Water Supplies http://mdh-app2/pwss_reports/PWSWellInfo.aspx

2 of 3 7/23/2013 11:14 AM
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Use of MDH Public Water Supply Sources Report

The report you have received shows three classes of Public Water Supply wells:   

   •   In Use (actively used)

   •   Removed From Flow (for back-up or emergency use; may be disconnected from PWS)   
   •   Unverified Wells (unused wells with no documented location, unique ID number, and/or well sealing record)

Unverified wells are unsealed, abandoned wells. These wells pose a risk of contamination to existing wells and aquifers.   
According to State Well Code and under the terms of your Wellhead Protection Plan, your PWS may need to identify,   
locate, and properly seal Unverified Wells within your Drinking Water Supply Management Area, to current MDH standards.

While historical records may indicate that some of these wells were "capped", "abandoned", or "sealed" in the past,

unless it can be shown that the sealing was performed to current standards, they may need to be located, cleaned out,

and sealed properly with a well sealing record issued.

The report lists database references that were searched to compile the report. Under "Remarks" are notes and questions

to help you with this process. State grant funding is available to help fund sealing of these old public water supply wells.

If you have questions, please talk to your MDH Planner or Hydrologist to address your PWS’s specific issues. This report

is not intended to be the "last word" on the status of unverified wells and your input will be critical in successfully

finding and sealing these potential sources of contamination.

Minnesota Public Water Supplies http://mdh-app2/pwss_reports/PWSWellInfo.aspx

3 of 3 7/23/2013 11:14 AM

3

3
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Historical Photographs 
Brownton, Minnesota 

 

 
Water tower in background, possibly Division St. in foreground, Brownton, 1900s.  Courtesy of 

LakesnWoods.com. 
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6

1944 MGS Bulletin 31

B
C

D. creamery well
"130 feet deep"
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1944 MGS Bulletin 31
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1944 MGS Bulletin 31
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1944 MGS Bulletin 31
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1944 MGS Bulletin 31
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1988-2002 MDH OMW Inventory,
1Suite
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1988-2002 MDH OMW Inventory,
1Suite
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1988-2002 MDH OMW Inventory,
1Suite
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1988-2002 MDH OMW Inventory,
1Suite E
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Heil Well Co.  43085 KOBE, M.

License Business Name  Lic. Or Reg. No. Name of Driller

  Well Address
        
    BROWNTON MN 

 Geological Material Color Hardness From To
  EARTH BLACK 0 2
  CLAY YELLOW 2 22
  CLAY BLUE 22 54
  SANDY CLAY 54 58
  CLAY BLUE 58 90
  SANDY CLAY 90 92
  CLAY BLUE 92 127
  SAND WITH CLAY 127 130
  MEDIUM SAND 130 150
  TOUGH CLAY GRAY HARD 150 214
  GOOD SAND 214 237

  Drilling Fluid
  --

  Well Hydrofractured?   Yes   No
  From  Ft.  to  Ft.

  Use    Community Supply    PWS ID  1430002   Source  S01

  Casing Type Joint  No Information   Drive Shoe?    Yes   No   Above/Below  
ft.

Casing Diameter  Weight     Hole Diameter

  8   in. to     217  ft.      lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    8     50    20    217   ft.    and   237    ft.

  Static Water Level
  38  ft.    from Land surface    Date Measured   1959053

  PUMPING LEVEL (below land surface)
  42  ft.   after  6   hrs. pumping  337   g.p.m.

  Well Head Completion
  Pitless adapter manufacturer          Model   

  Casing Protection        12 in. above grade

   At-grade (Environmental Wells and Borings ONLY)

R E M A R K S
  80' W. AND 56' S. OF N.E. CORNER; LOT 4, BLK. 14, BROWNTON TOWNSITE. NELSON ST.

 Located by:  Minnesota Department of Health Method:  GPS Differentially Corrected

 Unique Number Verification:  N/A Input Date:  04/05/1993

System: UTM - Nad83, Zone15, Meters X:  393014    Y:  4954141

  Grouting Information    Well Grouted?     Yes    No

  Nearest Known Source of Contamination
   feet      direction       type

   Well disinfected upon completion?       Yes       No

  Pump         Not Installed   Date Installed 
   Manufacturer's name JACUZZI           Model number 10 MSD         HP 30     Volts 230
   Length of drop Pipe 120   ft.    Capacity    g.p.m       Type  Turbine   Material  Steel (black or low
carbon)

 First Bedrock  

 Last Strat sand 
Aquifer Quat. Buried Artes. Aquifer 

Depth to Bedrock ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes   

   No

  Variance  Was a variance granted from the MDH for this well?      Yes       No

  Well Contractor Certification

  County Well Index Online Report Printed 7/23/2013

HE-01205-07    

Minnesota Unique Well No.
County McLeod

Quad Brownton
Quad ID 93A

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

Entry Date 04/11/1988

Update Date 02/06/2012
Received Date

  Well Name BROWNTON 1

 Township Range Dir Section Subsections Elevation 1026  ft.

115 29 W 29 CCDDAC Elevation Method
7.5 minute
topographic map (+/-
5 feet)

Well Depth Depth Completed Date Well Completed

237 ft. 237 ft. 05/25/1959

  Drilling Method  --

Well Log Report - 00210336 http://bonfim/cwi/well_log.asp?wellid=210336

1 of 1 7/23/2013 10:51 AM
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Thein Well Co.  34050 KOBE, M

License Business Name  Lic. Or Reg. No. Name of Driller

  Well Address
        
    BROWNTON MN 

 Geological Material Color Hardness From To
  DIRT BLACK 0 2
  SANDY CLAY YELLOW 2 8
  SANDY CLAY BLUE 8 46
  SAND 46 52
  SANDY CLAY BLUE 52 96
  SAND 96 97
  SANDY CLAY BLUE 97 100
  SANDY SHALE 100 109
  CLAY 109 110
  ROCK 110 111
  SANDY CLAY BLUE 111 117
  SAND (CLAY) 117 129
  ROCK 129 130
  BOULDERS ROCK SAND 130 140
  CLAY BLUE 140 157
  SAND 157 160
  HARD CLAY BLUE 160 180
  SANDY CLAY BLUE 180 194
  ROCK 194 195
  CLAY BLUE SOFT 195 209
  SAND 209 210
  HARD HARD 210 211
  SAND 211 294
  CLAY 294 300

  Drilling Fluid
  --

  Well Hydrofractured?   Yes   No
  From  Ft.  to  Ft.

  Use    Community Supply    PWS ID  1430002   Source  S02

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes  
No   Above/Below  ft.

Casing Diameter  Weight     Hole Diameter

  10   in. to     220  ft.      lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    10     50       220   ft.    and   250    ft.

  Static Water Level
  42.5  ft.    from Land surface    Date Measured   00/00/1977

  PUMPING LEVEL (below land surface)
  65.87  ft.   after  9.5   hrs. pumping  610   g.p.m.

  Well Head Completion
  Pitless adapter manufacturer          Model   

  Casing Protection        12 in. above grade

   At-grade (Environmental Wells and Borings ONLY)

N      M    

 Located by:  Minnesota Department of Health Method:  GPS Differentially Corrected

 Unique Number Verification:  N/A Input Date:  04/05/1993

System: UTM - Nad83, Zone15, Meters X:  393117    Y:  4954245

  Grouting Information    Well Grouted?     Yes    No

   
Grout Material:  Well grouted, type unknown from     to    ft.    

   
   
  Nearest Known Source of Contamination

   feet      direction       type

   Well disinfected upon completion?       Yes       No

  Pump         Not Installed   Date Installed 
   Manufacturer's name JACUZZI           Model number 10MSD         HP 30     Volts 230
   Length of drop Pipe 120   ft.    Capacity    g.p.m       Type  Turbine   Material  

 First Bedrock  

 Last Strat clay 
Aquifer Quat. Buried Artes. Aquifer 

Depth to Bedrock ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes   

   No

  Variance  Was a variance granted from the MDH for this well?      Yes       No

  Well Contractor Certification

  County Well Index Online Report Printed 7/23/2013

HE-01205-07    

Minnesota Unique Well No.
County McLeod

Quad Brownton
Quad ID 93A

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

Entry Date 04/11/1988

Update Date 02/06/2012
Received Date

  Well Name BROWNTON 2

 Township Range Dir Section Subsections Elevation 1026  ft.

115 29 W 29 CDCBAC Elevation Method
7.5 minute
topographic map (+/-
5 feet)

Well Depth Depth Completed Date Well Completed

300 ft. 250 ft. 00/00/1977

  Drilling Method  Non-specified Rotary

Well Log Report - 00105587 http://bonfim/cwi/well_log.asp?wellid=105587

1 of 1 7/23/2013 10:40 AM

F



Minnesota Department of Health  MDH

License Business Name  Lic. Or Reg. No. Name of Driller

 Geological Material Color Hardness From To
  NO RECORD 0 247

  Drilling Fluid
  --

  Well Hydrofractured?   Yes   No
  From  Ft.  to  Ft.

  Use    Community Supply    PWS ID  1430002   Source  S03

  Casing Type Joint  No Information   Drive Shoe?    Yes   No   Above/Below  
ft.

Casing Diameter  Weight     Hole Diameter

  5   in. to     230  ft.      lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make Type

Diameter   Slot/Gauze Length Set Between
           17    230   ft.    and   247    ft.

  Static Water Level
    ft.    from     Date Measured   

  PUMPING LEVEL (below land surface)
    ft.   after     hrs. pumping     g.p.m.

  Well Head Completion
  Pitless adapter manufacturer          Model   

  Casing Protection        12 in. above grade

   At-grade (Environmental Wells and Borings ONLY)

R E M A R K S
  NO GEOLOGIC RECORD AVAILABLE.

 Located by:  Minnesota Department of Health
Method:  GPS Differentially
Corrected

 Unique Number Verification:  Info/GPS from data
source

Input Date:  04/05/1993

System: UTM - Nad83, Zone15, Meters X:  393012    Y:  4954200

  Grouting Information    Well Grouted?     Yes    No

  Nearest Known Source of Contamination
   feet      direction       type

   Well disinfected upon completion?       Yes       No

  Pump         Not Installed   Date Installed 
   Manufacturer's name           Model number         HP      Volts 
   Length of drop Pipe    ft.    Capacity    g.p.m       Type  Submersible   Material  

 First Bedrock  

 Last Strat Quaternary deposit 
Aquifer Quat. Buried Artes. Aquifer 

Depth to Bedrock ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes   

   No

  Variance  Was a variance granted from the MDH for this well?      Yes       No

  Well Contractor Certification

  County Well Index Online Report Printed 7/23/2013

HE-01205-07    

Minnesota Unique Well No.
County McLeod

Quad Brownton
Quad ID 93A

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

Entry Date 08/06/1992

Update Date 11/03/2009
Received Date

  Well Name BROWNTON 3

 Township Range Dir Section Subsections Elevation 1028  ft.

115 29 W 29 CCDADB Elevation Method
7.5 minute
topographic map (+/-
5 feet)

Well Depth Depth Completed Date Well Completed

247 ft. 247 ft. 00/00/1954

  Drilling Method  --

Well Log Report - 00241974 http://bonfim/cwi/well_log.asp?wellid=241974

1 of 1 7/23/2013 10:39 AM
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Sustainable buildings, sound infrastructure, safe transportation systems, clean water,  

renewable energy and a balanced environment. Building a Better World for All of Us communicates  

a companywide commitment to act in the best interests of our clients and the world around us. 

We’re confident in our ability to balance these requirements. 
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