
 
 
 
 

City of Crookston, Minnesota 
 

WELLHEAD PROTECTION PLAN 
PART 2:  

 
 

 
 
 
 

• Potential Contaminant Source Inventory 
  
• Impacts of expected changes to Land and Water Resource 
 
• Issues, Problems and Opportunities 
 
• Wellhead Protection Plan goals 
 
• Management Strategies 
 
• Evaluation Plan 
 
• Water Emergency and Conservation Plan 
 
 
 



   

TABLE OF CONTENTS Page Number 
 
 
I.  PUBLIC WATER SUPPLY PROFILE 3 
 
II. DOCUMENTATION LIST 4 
 
III. EXECUTIVE SUMMARY 5 
 
IV. CHAPTER 1 - Data Elements and Assessment 7 
 
V.CHAPTER 2 - Impact of Changes on Public Water Supply Well 13  
 
VI. CHAPTER 3 - Issues, Problems and Opportunities 15 
 
VII. CHAPTER 4 - Wellhead Protection Goals 17 
 
IIX. CHAPTER 5 - Objectives and Plans of Action 18 
 
IX. CHAPTER 6 - Evaluation Program 25 
 
X. CHAPTER 7 - Alternative Water Supply; Contingency Strategy                     26                          
 
XI.  APPENDIX A – Data Elements for Part 2  
   
XII. APPENDIX B - Potential Contaminant Source Inventory      
 
XIV. APPENDIX C – Water Emergency and Conservation Plan DNR Approval Letter 
     Water Emergency and Conservation Plan     
     MDH Scoping II Letter  

City of Crookston Public Hearing Notice and  
City Council Meeting Minutes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

 
3

PUBLIC WATER SUPPLY PROFILE   
 
PUBLIC WATER SUPPLY  
NAME           City of Crookston; ID # 1600002   
ADDRESS    124 North Broadway    
                      Crookston, MN 56716    
TELEPHONE NUMBER    1-218-281-5711    
E-MAIL     pkelly@crookston.mn.us    
FAX NUMBER    1-218-281-5609    
 
WELLHEAD PROTECTION MANAGER     
NAME           Mr. Patrick Kelly, Public Works Director   
ADDRESS    124 North Broadway    
                      Crookston, MN 56716    
TELEPHONE NUMBER    1-218-281-1232    
E-MAIL        pkelly@crookston.mn.us    
FAX NUMBER    1-218-281-5609    
 
CONSULTANT  
NAME           West Central Environmental Consultants, Inc.; c/o Rob Peterson   
ADDRESS    P.O. Box 3171    
                      Duluth, MN 55803    
TELEPHONE NUMBER    218-525-2333    
E-MAIL     rpeterson@wcec.com    
FAX NUMBER    1-320-589-2814    
 
GENERAL INFORMATION 
UNIQUE WELL NUMBER(S)            147243 (Well No. 1), 191552 (Well No. 2),     
        191553 (Well No. 3), 191554 (Well No. 4), 685465 (Well No. 5), 685466 (Well No. 6)     
SIZE OF POPULATION SERVED    8,192 population; service connections = ~1700    
COUNTY    Polk County, 2000 census population = 31,369
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EXECUTIVE SUMMARY 

 
Part 2 of the Crookston Wellhead Protection Plan addresses Minnesota Rules 4720.5220- 4720.5280, 
4720.5400 and includes: 
  
• Data elements and assessment 
• Impact of changes on Public Water Supply 
• Issues, problems and opportunities including the potential contaminant source inventory 
• Wellhead protection goals 
• Objectives and plans of action 
• Evaluation program  
• Alternative water supply; Contingency strategy 
• Referenced data 
 
Part 1 of the Wellhead Protection Plan (WHP Plan) determined the extent of the Drinking Water 
Supply Management Area (DWSMA; Appendix A) and that the aquifer which supplies water to the 
City of Crookston is vulnerable to potential contaminant sources.  Part 1 of the WHP Plan describes 1) 
how the wellhead protection area (WHPA) was delineated, 2) the boundaries of the drinking water 
supply management area (DWSMA), 3) the assessment of well vulnerability, and 4) the assessment of 
aquifer vulnerability throughout the DWSMA.  Part 1 of this plan was approved by the Minnesota 
Dept. of Health (MDH) on October 11, 2006, and is on file for review at the City of Crookston Office 
or at the MDH Bemidji Field Office and will be the focus for part 2 of the WHP Plan.    
 
The City is located in Polk County along the Red Lake River (Figure 1).  The City of Crookston’s 
groundwater supply is obtained from six wells in two well fields.  The old well field (Wells No. 1 
through 4) is located approximately 12 miles east of the City, at the southwest corner of Red Lake 
County.  The DWSMA for the old well field contains portions of Polk and Red Lake Counties.  The 
new well field (Wells No. 5 and 6) is located approximately 19 miles east-southeast of the City.  The 
city water supply wells are completed in a surficial unconfined/semiconfined aquifer and a shallow, 
confined, sand aquifer contained within a glacial till.  It has been determined that the Crookston water 
supply wells are considered vulnerable.   The vulnerability rating is based on the Department of 
Natural Resources (DNR) geologic sensitivity rating of the aquifers in which the city water supply 
wells are set and the results of tritium analysis.  The Crookston DWSMA is divided into two 
vulnerability ratings.  The vulnerability of the surficial unconfined/semiconfined aquifer was 
determined to be high to moderate and the shallow confined aquifer was determined to be moderate.  
For the areas of the Crookston DWSMA which have a moderate vulnerability rating, the minimum 
potential contaminant source inventory (PCSI) must include all classes of wells, underground 
automotive waste disposal systems, sewer systems serving more than 20 people or 2 or more facilities, 
cesspools, and tanks.  For the areas of the Crookston DWSMA which are considered to have a high 
vulnerability rating, an inventory of all land uses and potential sources of contaminants for the PCSI 
must be completed.  Management strategies, therefore, will be focused on management of the 
municipal wells and inner well management zone (IWMZ), all potential contaminants within the high 
DWSMA, all classes of wells, sewer systems, cesspools, and tanks within the moderate DWSMA, 
public education, zoning and administrative controls, and continued data collection to develop 
additional and more accurate information for future revisions to this plan. 
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The information and data contained in Chapters 1 - 4 of this WHP plan provide support and a basis for 
approaches taken in addressing the potential contaminant sources identified within the DWSMA.  The 
reader is encouraged to concentrate attention on Chapters 1 - 4 in order to better understand why a 
particular management strategy is included or not included in Chapter 5.   
 
It is the hope of the Wellhead Protection Team that members of the public will be better informed by 
the information contained in this plan and that they will be moved to take action in their daily lives to 
minimize potential impacts on the quality of water currently enjoyed by residents of the Crookston 
community. 
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CHAPTER ONE 
 
DATA ELEMENTS;  ASSESSMENT (4720.5200)   
 

  I. REQUIRED DATA ELEMENTS 
A. PHYSICAL ENVIRONMENT DATA ELEMENTS   

1. Precipitation - The average annual precipitation observed in Polk County was 23.8 
inches over the 5 year period from 2003 to 2007.  The majority of this precipitation 
normally falls in the seven month period from April through October.  Groundwater 
recharge is greatest where the surficial aquifer is present.   Annual reports of monthly 
precipitation rates for Polk and Red Lake Counties (2003 - 2007) are included in 
Appendix A. 

2. Geology - The surface elevation of the City well fields and surrounding area of 
interest ranges from approximately 850 to 1150 feet above mean sea level (ft-amsl). 
The geology in the vicinity of the City consists of surficial beach deposits that are 
made up primarily of wave-washed till and sandy beach ridges. These are underlain 
by glacial drift that consists of layers of sand and gravel, and till.  Precambrian-aged 
bedrock ranges from 120 to 392 feet below ground surface (bgs).  

Sustainable ground-water yields are obtained from the sand and gravel layers, which 
are referred to as the surficial unconfined/semiconfined aquifer and the shallow 
confined aquifer (Cowdery and Walsh, pers. comm., 2006; Lindgren, 1996).  These 
supply water to the City wells.  A deep confined aquifer is also present, but is 
beyond the scope of this study. Ground-water flows in the glacial drift in a general 
southeast to northwest direction toward the Red Lake River, which serves as the 
local and regional hydrologic discharge point for the flow system.  A detailed 
description of the geologic and hydrogeologic characteristics which dictate the 
delineation of the WHPA and the vulnerability of the DWMSA can be found in Part 
I of the Crookston Wellhead Protection Plan.  Obtaining a better understanding of 
the hydrogeology within the DWSMA will help protect the city’s drinking water 
supply.   

   
3. Soils - Soils in the Crookston DWSMA are divided into three general soil types.  

Soils in the majority of the DWSMA are sandy loams and loams on flats or rises on 
lake plains and moraines.  The parent material of these soils consists of till or 
glaciolacustrine deposits over till.  The second most occurring soil type within the 
DWSMA consists of loamy sands and sandy loams on flats and hill slopes of beach 
ridges and beach plains.  The parent material of these soils consists of beach 
deposits.  The third soil type occurring within the DWSMA consists of poorly 
drained soils and muck on lake plains, outwash plains, moraines, and depressions.  
The parent material of these soils consists of organic mater and organic matter over 
glaciolacustrine deposits.  A large percent of the soils within the DWSMA have 
relatively high saturated hydraulic conductivities.  These high hydraulic conductivity 
sandy soils are considered to have high vulnerability to groundwater contamination.  
Based on the high vulnerability of these soils to groundwater contamination, the 
WHP plan should consider the connection between soils, contaminant sources, land 
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use, and water quality.  Refer to the Polk and Red Lake County Soil Surveys for a 
detailed description of soil series that occur within the DWSMA.  The Polk and Red 
Lake County Soil Survey map units, descriptions, and saturated hydraulic 
conductivity values for the Crookston DWSMA are included in Appendix A.

  4. Water resources - The Crookston East WHPA and DWSMA are within the Kripple 
Creek and Gentilly River minor watersheds and the Red Lake River major 
watershed.  The Crookston Southeast WHPA and DWSMA are within the County 
Ditch #64 minor watershed and the Clearwater River major watershed.  Surficial 
water features and watersheds were assessed based on existing maps and publications, and 
discussions with MDH and USGS staff.  Isotopic water data from the City wells plots on or 
near the meteoric water line and is isotopically different from water collected from Judicial 
Ditch #66 (Figure 8).  Data for the City wells is from April 11, 2005 and the ditch sample is 
from Station #5078770 collected on July 14, 2004 (data provided by MDH and USGS staff).  
If these data represent the general conditions of the site, then it seems unlikely that water 
from this ditch, or other surface water bodies, influences groundwater recharge.  Therefore, 
surface waters were not considered a significant source of recharge to the subject aquifers 
within the WHPA and a conjunctive delineation was not considered.  Many wetlands exist 
in the DWSMA. Much of these wetland areas are preserved through the Wetland 
Reserve Program.  These wetlands are likely a source of groundwater recharge 
within the watershed but the connection of the wetlands to the underlying aquifers is 
unknown.  There are no lakes located within the DWSMA.   

B. LAND USE DATA ELEMENTS 

1. Land use - Land use within the DWSMA is primarily conservation lands (grassland), 
with some acreage in gravel mining, and cultivated land.  The Nature Conservancy is 
the majority land owner within the DWSMA and has most of the land enrolled in the 
Wetland Reserve Program.  The fact that a majority of the land with the DWSMA is 
enrolled in conservation easements significantly reduces the threat of land use 
adversely affecting the resource aquifers in the area.  The gravel mining leases are 
located in the east DWSMA.  The north lease runs through 2050 and the south lease 
runs through 2040.  Gravel mining and agricultural activities comprise a small 
portion of the DWSMA but will have the greatest affect on groundwater quality.  
Impacts associated with these land uses include agricultural chemical and nutrient 
application, runoff/sediment accumulation, transportation/utility corridor spills and 
leaks.  Maps of existing land use, political boundaries, and zoning within the 
DWSMA are included in Appendix A.  

 The IWMZ Potential Contaminant Source Inventory Form identified a gravel pocket 
approximately 25 feet from Crookston Well 1 (unique no. 147243) and a gravel 
pocket approximately 49 feet from Crookston Well 2 (unique no. 191552).  The 
IWMZ Potential Contaminant Source Inventory Form also recommended posting 
“No Dumping” signs near any floor drains, determining the status and location of 
TW #147234, TW #267671, and Well #191551, continuing to maintain and monitor 
TW #105665, TW #147238, and TW #267670, and explore options to minimize 
impacts from spills along US Highway 2 in the East DWSMA.  The IWMZ Potential 
Contaminant Source Inventory Form recommended continuing to maintain and 
monitor TW #685472, Well #620680, and Well #654760 in the SE DWSMA.  The 
IWMZ Potential Contaminant Source Inventory Form is included in Appendix B.    

2. Public utility services - Transportation corridors are potential contaminant sources 
within the DWSMA and need to be considered when developing a management 
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strategy for the DWSMA.  Transportation corridors are sources of potential leaks and 
spills.  Transportation corridors within the DWSMA are included in the PCSI Maps 
in Appendix B. 

C. WATER QUANTITY DATA ELEMENTS 

1.   Surface water quantity - Surface water features used in the modeling process include the 
Red Lake River, which is the local and regional discharge point of the flow system of 
interest.  Therefore, the Red Lake River affects the direction of ground-water flow and was 
included in the flow model as a constant-head boundary. The area near Maple Lake is also 
included in the model as a constant head boundary forming the upgradient head for the 
aquifers.  Surface runoff is directed toward local streams and ditches and eventually the 
River, which is the only surface water feature of interest since it is the primary discharge 
point for the regional aquifers.  Surface water within the DWSMA is limited to 
wetlands.  Many wetlands exist in the DWSMA and a majority of them are preserved 
through the Wetland Reserve Program.  There are no lakes located within the 
DWSMA.   

 
2.   Groundwater quantity –  Sustainable ground-water yields within the watersheds are 

obtained from the sand and gravel layers, which are referred to as the surficial 
unconfined/semiconfined aquifer and the shallow confined aquifer (Cowdery and 
Walsh, pers. comm., 2006; Lindgren, 1996).  These supply water to the City wells.  
These wells provide all the water for the City’s distribution system.  Review of the 
Minnesota Department of Natural Resources (DNR), Water Appropriations Permit 
Program database identified five other high-capacity wells/discharge points within 
the model domain. Three of these locations are for surface dewatering of gravel 
mining operations. The addition of high capacity wells should still be considered as a 
strategy for WHPA management within the DWSMA to ensure availability of the 
public water supply.  A deep confined aquifer is also present, but is beyond the scope 
of this study.  Ground-water flows in the glacial drift in a general southeast to 
northwest direction toward the Red Lake River, which serves as the local and 
regional hydrologic discharge point for the flow system.   

   
D. WATER QUALITY DATA ELEMENTS 

1. Surface water quality – Surface water quality data was collected by the USGS.   
Water samples collected from ditches within the study area were aggregated and 
analyzed together for nutrient concentration, suspended-sediment concentration, 
major-ions, and one herbicide.  The ditch-water samples were dominated by calcium, 
magnesium, and bicarbonate ions.  Dissolved ammonia plus organic nitrogen, 
dissolved nitrite, and dissolved phosphorus were detected in the ditch-water samples 
and are comparable to those found in the Snake River.  The Snake River drains land 
with similar characteristics as the study area and is considered typical of streams in 
the Red River Valley Lake Plain.  

2. Groundwater quality - Tests for tritium, which is an indicator as to the age of 
groundwater, determined that the source aquifers are being recharged by relatively 
young water Nitrate-nitrogen detections also indicate that at least one of the City 
wells may be impacted by low levels of nitrate contamination; however, the 
analytical result is from treatment plant effluent and cannot be associated with a 
particular well.  In addition, the USGS provided data from the Glacial Ridge Project 
indicating there were several sample locations within the domain from the shallow 



   

 
10

unconfined/semiconfined aquifer that had nitrate-nitrogen detections in ground water 
that exceeded the criteria of 10 mg/L.  There were detections of lead and copper in 
several domestic wells in the vicinity of the City; however, it is presumed that these 
detections are the result of individual domestic well service lines and not 
representative of impacts in the aquifer.  There were no significant detections of 
volatile organic compounds.  No contaminants were detected at levels that violated 
federal drinking water standards.  The City of Crookston 2007 Drinking Water 
Report conducted by the Minn. Dept. of Health is included in Appendix A.
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II. ASSESSMENT OF DATA ELEMENTS 
A.  USE OF THE WELL  

  The City of Crookston obtains its water supply from six wells.  Crookston wells 1 (unique 
no. 147243), 2 (unique no. 191552), 3 (unique no. 191553), and 4 (unique no. 191554) are 
located approximately 12 miles east of the City, at the southwest corner of Red Lake 
County.  Crookston wells 5 (unique no. 685466) and 6 (unique no. 685465) are located 
approximately 19 miles east-southeast of the City.  The City does not anticipate significant 
water usage increases over the next 5 years. The City’s historical pumping records from 
2000 to 2004 indicate the maximum annual usage of the total system was 325.2 million 
gallons per year (mgy) (approximately 1.2 million cubic meters per year [m3/yr]) based on 
the maximum rates for each well over the 5-year period, or approximately 0.89 million 
gallons per day (mgd) (approximately 3,370 cubic meters per day [m3/day]).  

            Well Information: 
Well Number Unique Number Casing Depth

(feet) 
Well Depth  

(feet) 
Casing type Casing Diameter 

(inches) 
1  147243 138  164  Steel 12  
2 191552 41 56 Steel 12 

3 191553 50 70 Steel 12 

4  191554  127  156  Steel 12  
5  685466  93  123  Steel 12 
6 685465 88  118  Steel 12  

  
             B. QUALITY AND QUANTITY OF WATER SUPPLYING THE PUBLIC WATER 

SUPPLY WELL  
No contaminants were detected at levels that violated federal drinking water standards.  
The City of Crookston 2007 Drinking Water Report conducted by the Minn. Dept. of 
Health is included in Appendix A.  Water quantity was an issue during the drought years 
of the 1980's.  Although the city had sufficient water, as a precautionary step the city 
instituted odd-even watering schedules.  Since the two new wells (685466 and 685465) 
come on line the city has not had any water quantity issues. 

 

              C. THE LAND AND GROUNDWATER USES IN THE DRINKING WATER SUPPLY 
MANAGEMENT AREA   

 Land use within the DWSMA is primarily conservation lands (grassland), with some 
acreage in gravel mining, and cultivated land (Land Use Map in Appendix A).  The 
Nature Conservancy is the majority land owner within the DWSMA and has most of the 
land enrolled in the Wetland Reserve Program.  The gravel mining leases are located in 
the east DWSMA.  The north lease runs through 2050 and the south lease runs through 
2040.  According to Richard Normandin, City of Crookston Water Department 
Superintendent, the high capacity wells associated with the gravel mining operations have 
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not been pumped in several years.  When they were pumped, the city did not notice any 
water use conflicts with the water supply wells.   

 The Potential Contaminant Source Inventory (PCSI) identified twenty-two (22) wells and 
two (2) Individual Sewage Treatment Systems (ISTS).  Twenty-two (22) wells were 
identified and are the primary use of groundwater within the DWSMA.  Six (6) 
Community Supply (Municipal), four (4) Test, two (2) Domestic, two (2) Commercial, 
two (2) Monitor, one (1) Observation, one (1) Piezometer, and four (4) Unknown wells 
were identified within the DWSMA (See the PCSI maps, tables, and MDH well records 
in Appendix B).  The management strategies selected will focus on the wells and 
activities that have the most potential to impact the water supply resource aquifer. 
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CHAPTER TWO 

    
IMPACT OF CHANGES ON PUBLIC WATER SUPPLY WELL (4720.5220)  
 
  I. CHANGES IDENTIFIED IN: 
 

A. PHYSICAL ENVIRONMENT - No significant changes are expected in the physical 
environment of the DWSMA. 

 
B. LAND USE - No significant changes are expected in land use within the DWSMA.       

The land use within the Inner Wellhead Management Zone (IWMZ) is dominated by 
grassland with the exception of the transportation corridors of U.S. Highway 2 and 
County Rd 50.  Accidents and/or spills of contaminants along these transportation 
corridors pose the greatest threat to the IWMZ.  The majority of the land within the 
DWSMA is enrolled or is in the process of being enrolled in the Wetland Reserve 
Program.  The potential for any remaining agricultural land within the DWSMA to 
change from cropland/grazing to less intensive agriculture such as the Wetland Reserve 
Program or Conservation Reserve Program is possible and will be encouraged.  Some 
portion of the east DWSMA is leased for gravel mining.  The potential for converting the 
gravel mining lands to less intensive land use once the leases are up is possible.  Any 
revisions to the land use management plans for the land within the DWSMA will be 
included in updates of the Wellhead Protection Plan.   

 
C. SURFACE WATER - No significant changes in surface water is expected in the 

DWSMA.  Surface waters within the DWSMA consist of wetlands which are enrolled in 
the Wetlands Reserve Program.  The Nature Conservancy and the U.S. Fish and Wildlife 
Service, recently restored a wetland in the northeast quarter of Section 12 in Tilden 
Township. This wetland outlet is to the northeast along Judicial Ditch 66.  The restoration 
of this wetland will create of a native buffer along the upper reach of Judicial Ditch 66.  
This buffer will help to protect water quality within Crookston's southeast municipal well 
field.  Judicial Ditch 66 flows within the 10-year capture zone and across the city's 
southeast DWSMA.  The native buffer will help slow runoff, store flow, and remove 
dissolved nutrients, agricultural chemicals, and sediment before waters enter the channel.    

 
D. GROUNDWATER - No significant changes in groundwater is expected in the DWSMA. 

Any changes to the municipal water supply system or other wells within the DWSMA 
will be evaluated as part of the Evaluation Strategy Plan as discussed in Chapter 6. 

 
II. IMPACT OF CHANGES    
 

A. EXPECTED CHANGES IN WATER USE -  According to 2000 census data, the 
population of the City of Crookston increased from 8,119 to 8,192 from 1990 to 2000 
(0.90% change).  The City does not anticipate significant water usage increases over the 
next 5 years.  

 
B. INFLUENCE OF EXISTING WATER AND LAND GOVERNMENT PROGRAMS 

AND REGULATION - The Polk and Red lake Counties Local Water Management Plans 
have identified strategies that could be beneficial to the protection of the drinking water 



   

 
14

management supply area.  Surface and groundwater quality monitoring completed 
throughout the watersheds will identify impacted waters which can be managed to 
improve water quality.  Existing programs such as the Wetland Reserve Program, the 
Conservation Reserve Program and the Wildlife Habitat Incentive Program can be 
utilized within the DWSMA to convert remaining marginal lands from production to a 
natural landscape that provides protection to surface water and groundwater.  
Documenting the abandonment of old wells, as well as taking inventory of new wells 
constructed within the DWSMA and surrounding areas, would be beneficial to the 
management of the wellhead protection area.  The WHPA/DWSMA should be 
recognized and considered in future zoning changes and any actions on land use permits. 

 

C. ADMINISTRATIVE, TECHNICAL, AND FINANCIAL CONSIDERATIONS - The City 
of Crookston has been supportive of developing a wellhead protection plan, and will 
continue with policy and financial support throughout the plan implementation.  The 
wellhead protection manager will maintain an active WHP team that will assist and guide 
the successful implementation of this plan.  The WHP team consists of the City Public 
Works Director, City Water Department Superintendent, Polk County Highway 
Department, Polk County Environmental Services, Nature Conservancy, Red Lake 
Watershed District, and MDH.  The wellhead protection team will meet on an as-needed 
basis, with a minimum of one annual meeting, to review and evaluate plan 
implementation.
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CHAPTER THREE 
 
ISSUES, PROBLEMS, AND OPPORTUNITIES (4720.5230) 
 
  I. LAND USE ISSUES, PROBLEMS, AND OPPORTUNITIES RELATED TO: 
 

A. THE AQUIFER - The vulnerability rating of the surficial unconfined/semiconfined aquifer 
(Wells No. 2 and 3) is high with isolated areas of moderate, and the rating of the shallow 
confined aquifer (Wells No. 1, 4, 5, and 6) is moderate.  Based on this data, the WHP plan 
identifies the need to manage land use practices and surface water contaminants in the 
identified high and moderate vulnerability areas.   

 
B. THE WELL WATER – Based on the WHP Part I Well Vulnerability Assessment, the 

City of Crookston water supply wells were determined to be vulnerable to contamination 
from activities at the land surface.  These potential contaminant sources, if used or 
maintained improperly, could convey pollutants to the aquifer.  The WHP Team plans to 
utilize public education opportunities, both existing and proposed to address potential 
contamination of the aquifer.  The WHP Committee also plans to continue identification 
of existing and potential contaminant sources in the future.   

 
C. THE DRINKING WATER SUPPLY MANAGEMENT AREA - The dominant land use 

within the DWSMA is conservation lands (grassland).  The majority of the land within 
the DWSMA is currently owned by The Nature Conservancy and is enrolled in the 
Wetland Reserve Program (Appendix A, Glacial Ridge Project Land Use Map).  Lands 
owned by the City of Crookston within the DWSMA are also primarily grassland.  
Minor acreage within the DWSMA that is privately owned is also grasslands.  Some 
acreage in the east DWSMA is in gravel mining leases.  The land owned by the Nature 
Conservancy will be transferred to and managed by the U.S. Fish and Wildlife Service.  
A large portion of the adjacent lands and watersheds are included in the Glacial Ridge 
National Wildlife Refuge.  The Glacial Ridge National Wildlife Refuge will comprise a 
30,000 acre continuous area including a majority of the DWSMA.  The restoration of 
wetlands and prairies and the reduction of agriculture will likely improve water quality. 
The existing land uses have not appeared to impact the aquifer in a negative fashion.  
Based on the aquifer vulnerability assessment, the potential contaminant source 
inventory (PCSI) is to include all potential contaminants within the high DWSMA, all 
classes of wells, sewer systems, cesspools, and tanks within the moderate DWSMA.  
The PCSI is included in Appendix B, and is summarized in Chapter 5.   

 
II.   IDENTIFICATION OF: 

 
A. PROBLEMS AND OPPORTUNITIES DISCLOSED AT PUBLIC MEETINGS AND IN 

WRITTEN COMMENT- No concerns have been expressed by the public or in written 
comment.  A public hearing will be held after the review from local units of government 
is complete. 

 
 B. DATA ELEMENTS - Obtaining a better understanding of the hydrogeology within the 

DWSMA will help protect the city’s drinking water supply.  Some suggestions for 
improvement mentioned in Part 1 of the WHP Plan include the following:  1) Conduct 
additional aquifer pumping tests to spatially refine transmissivity values across the model 
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domain.  2) Collect or incorporate groundwater level measurements from many wells 
across the domain from a similar time.  Groundwater levels used in the model were from 
the CWI and range over many years. 3) Collect annual groundwater samples from Wells 
No. 5 and 6 for tritium analysis to evaluate whether pumping from these wells is drawing 
near surface water through the confining unit.  The time it takes for “young” water to 
travel to the confined aquifer may be used to refine hydraulic conductivity estimates of 
the confining till for future delineations. 4) Collect groundwater samples for nitrate 
analysis to determine the potential impacts to the aquifer systems.  This will aid in any 
future revisions or amendments to the WHP Plan. 

 
C. STATUS AND ADEQUACY OF OFFICIAL CONTROLS, PLANS, AND OTHER 

LOCAL, STATE, AND FEDERAL PROGRAMS ON WATER USE AND LAND USE -
The protection of groundwater resources as identified in the Polk and Red Lake Counties 
Comprehensive Local Water Plans provides strategies for protecting the aquifer used by 
the City of Crookston.  Recognition of the Drinking Water Supply Management Area 
(DWSMA) during county water plan updates should consider strategies specifically 
directed at the DWSMA.  Polk and Red Lake Counties have the land use control 
authority in the majority of the DWSMA and should recognize the DWSMA in any 
zoning ordinance revision or comprehensive planning.  The conservation lands currently 
enrolled in the Wetland Reserve Program and owned by the Nature Conservancy will be 
transferred to the control of the U.S. Fish and Wildlife Service over the next few years.  
According to Keith R. Mykleseth, The Nature Conservancy, 3,300 acres were transferred 
at the end of 2008, 5,000 acres will be transferred in 2009, 7,000 acres will be transferred 
in 2010 and the balance will be transferred in 2012.  Other opportunities exist to 
coordinate with other local, state and federal agencies such as the Polk and Red Lake 
Counties Soil and Water Conservation Districts, Polk and Red Lake Counties 
Environmental Services, Polk and Red Lake Counties Planning Commissions, the Nature 
Conservancy, Minn. Dept. of Health, Minn. Dept. of Agriculture, the Minn. Pollution 
Control Agency and the U.S. Fish and Wildlife Service.  The city also recognizes the Red 
Lake Watershed Association as a potentially valuable asset to protection of the aquifer 
and supports efforts by the project to improve water quality in the watershed. 
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CHAPTER FOUR 
 
WELLHEAD PROTECTION GOALS (4720.5240)  
 
  I. GOALS: 
 

A. PRESENT AND FUTURE WATER USE -  
 
  Maintain the public water supply of Crookston at its current quantity and level of good 

water quality or better. 
 

B. PRESENT AND FUTURE LAND USE -  
 
  Educate public officials, landowners, and the general public about the importance of 

wellhead protection to protect the public drinking water supply. Through implementation 
of the WHP Plan, reduce the potential of contaminating the public drinking water supply.  
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CHAPTER FIVE 
 
OBJECTIVES AND PLANS OF ACTION (4720.5250)  
 
  I. ESTABLISHING PRIORITIES   

The aquifer supplying groundwater to the Crookston public water supply has been determined to be 
vulnerable to potential contaminant sources.  Based on the vulnerable determination, the primary 
concerns regarding aquifer contamination are from all potential contaminants within the high 
DWSMA, all classes of wells, sewer systems, cesspools, and tanks within the moderate DWSMA.  

 
The Crookston WHP team considered the following issues in determining the priority of 
potential contaminant sources: 
 
•Any substance that exceeds the maximum contaminant level specified in the code of Federal 
Regulations 
•Any substance with quantifiable levels of contamination resulting from human activity 
•The frequency of each source category of PCSI 
•The location of potential contaminant sources relative to the public water supply wells 
•The capacity of the geologic material to absorb or reduce potential contaminants 
•The effectiveness of existing controls 
•The time required to get cooperation from other agencies and cooperators 
•The resources needed: staff, money, time, legal, technical 
 
The WHP Team listed wellhead management issues in the following order of priority: 
 
•A. Municipal well & Inner Well Management Zone (IWMZ) strategies 
•B. All potential contaminants within the high DWSMA 
•C. All classes of wells, sewer systems, cesspools, and tanks within the entire DWSMA    
•E. Zoning and administrative controls 
•F. Public education 
•G. Data collection 

  
Based on the vulnerable determination, the potential contaminant source inventory (PCSI) includes 
all potential contaminants within the high DWSMA and all classes of wells, sewer systems, 
cesspools, and tanks within the moderate DWSMA.  The PCSI is summarized in the following table.  
Maps and tables detailing the PCSI are included in Appendix B.  The PCSI includes twenty-two (22) 
wells, and two (2) Individual Sewage Treatment Systems (ISTS).  The wells identified within the 
DWSMA include, six (6) Community Supply (Municipal), four (4) Test, two (2) Domestic, two (2) 
Commercial, two (2) Monitor, one (1) Observation, one (1) Piezometer, and four (4) Unknown 
wells.  The well records are included in Appendix B.    
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   Summary of the Potential Contaminant Source Inventory    

Well Use # of wells Management 
Priority 

Other Contaminant Sources # of facility 
locations 

Management 
Priority 

Municipal 6 High Individual Storage 
Treatment Systems 

1 Low 

Test 5 High Gravel Mining Operation 1 Low 

Domestic 3 High    

Commercial 2 High    

Monitor 1 High    

Observation 7 High    

Totals 24   2  

 
 
A.  MUNICIPAL WELL & INNER WELL MANAGEMENT ZONE STRATEGIES  
 
OBJECTIVE A:  Manage the 200’ radius Inner Wellhead Management Zone (IWMZ) to prevent 
contaminants from entering the area immediately adjacent to the wells. 
WHP Measure A1: City staff will review and update the IWMZ survey form for all wells in the 
system. 

   Source of Action:  Wellhead Protection Manager 
Cooperator(s):  MDH & MRWA Planners 
Time Frame: Years 3 and 5 (2012 and 2014) 
Estimated Cost:  Staff time 
Goal Achieved:  Staff and WHP Team remain informed and up-to-date on 
activities within the IWMZ 

 
WHP Measure A2:  The WHP Team will continue to monitor setbacks for all new potential 
sources of contamination located within the IWMZ.  

Source of Action:  WHP Manager, WHP Team  
Cooperators:  MDH 
Time Frame:  Summarize in Year 8 (2017)   
Estimated Cost:  Staff time 
Goal Achieved:  Any new regulated activities will meet required well setbacks. 
 

WHP Measure A3:  Implement Wellhead Protection Measures for all potential contaminant 
sources that have been identified in the IWMZ Potential Contaminant Source Inventory Form. 

Source of Action:  WHP Manager, WHP Team  
Cooperators:  MDH 
Time Frame:  Implementation in Years 2 and 4 (2011 and 2013) with annual 
monitoring and maintenance and summarized in Year 8 (2017)   
Estimated Cost:  Staff time 
Goal Achieved:  Prevent contaminants from entering the area immediately 
adjacent to the wells. 
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B.  POTENTIAL CONTAMINANT INVENTORY STRATEGIES  
 
OBJECTIVE B - Inventory and manage all potential contaminant sources within the high 
vulnerability DWSMA for protection of the aquifer. 
 
WHP Measure B1: Coordinate with the MDH Source Water Protection Unit and the DNR 
Water Appropriations Program to identify new high-capacity wells that are proposed for 
construction within the high vulnerability DWSMA.  Impacts to the delineations of the 
WHPA or DWSMA will be evaluated by the MDH or DNR on a case by case basis. 

Source of Action:  WHP Manager, WHP Team  
Cooperator(s):  Well Drillers, Well Owners, MDH, DNR 

   Time Frame:  As needed, and summarized in Year 8 (2017)   
   Estimated Cost:  Staff Time 

 Goal Achieved:  Identification of high capacity wells and impacts or changes on 
the WHPA and DWSMA. 

 
WHP Measure B2: Observe and document any changes in land use within the high 
vulnerability DWSMA that may affect the drinking water supply.  This may include the 
addition of fuel or chemical storage tanks, industrial development, enrollment in the Federal 
Conservation Reserve Program, etc. 

Source of Action: WHP Manager, WHP Team, Zoning and Permitting Officials 
Cooperator(s):  Landowners, Natural Resources Conservation Service, MPCA 
Time Frame:  Years 5 and 10 (2014 and 2019) 
Estimated Cost:  Staff Time 
Goal Achieved:  Effective management of land use practices within the DWSMA 
to reduce and document potential contaminant sources. 
 

WHP Measure B3: Contact Landowners within the DWSMA and encourage the application of 
best management practices for all agricultural operations within the DWSMA.   

Source of Action: WHP Manager, WHP Team 
Cooperator(s):  Landowners 
Time Frame:  Years 5 and 10 (2014 and 2019) 
Estimated Cost:  Staff Time 
Goal Achieved:  Effective best management of agricultural practices within the 
DWSMA to reduce potential contaminant sources. 
 

WHP Measure B4: Contact gravel mining operators within the DWSMA and encourage the 
application of best management practices for all gravel mining operations within the 
DWSMA.  Consider recommending using procedures outlined in the MDH Gravel Mining 
White Paper.  

Source of Action: WHP Manager, WHP Team 
Cooperator(s):  Landowners 
Time Frame:  Years 3 and 6 (2012 and 2015) 
Estimated Cost:  Staff Time 
Goal Achieved:  Effective best management of gravel mining practices within 
the DWSMA to reduce potential contaminant sources. 

 
WHP Measure B5: Reduce the impact of contamination within the DWSMA from potential 
spills and chemicals which are hauled through the DWSMA on U.S. Hwy 2.  Send a letter 
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with maps of the DWSMA to the regional Fire Departments, County Sheriffs, and other local 
emergency responders to identify the DWSMA as high priority for emergency responses. 

Source of Action: WHP Manager, WHP Team 
Cooperator(s):  Local Emergency Responders 
Time Frame:  Years 3, 6 and 9 (2012, 2015 and 2018) 
Estimated Cost:  Staff Time 
Goal Achieved:  Rapid response to contaminant spills along U.S. Hwy 2 within 
the DWSMA. 
 

WHP Measure B6: Contact the MN Department of Transportation and advise them of the 
highly vulnerable DWSMA along U.S. Hwy 2 and request that in the event of any regrade of 
the highway, that appropriate consideration be made of the DWSMA for the construction 
equipment, and that consideration be made to provide a clay liner for the road ditches to 
facilitate cleanup in the event of spills. 

Source of Action: WHP Manager, WHP Team 
Cooperator(s):  MNDOT 
Time Frame:  Years 4 and 8 (2013 and 2017) 
Estimated Cost:  Staff Time/ potential construction costs 
Goal Achieved:  Reduce the impact of contaminant spills within the ditch of U.S. 
Hwy 2 by reducing the infiltration rate of soils within the ditch. 

 
WHP Measure B7: Contact the MN Department of Transportation and evaluate existing data 
pertaining to the construction of the road grades along U.S. Hwy 2 to determine if existing 
construction materials are sufficient to provide protection from potential spills within the 
road right-of-way. 

Source of Action: WHP Manager, WHP Team 
Cooperator(s):  MNDOT 
Time Frame:  Years 4 and 8 (2013 and 2017) 
Estimated Cost:  Staff Time/ 
Goal Achieved:  Evaluate the impact of contaminant spills within the ditch of 
U.S. Hwy 2 by identifying the infiltration rate of soils within the ditch. 

 
C.  WELL MANAGEMENT 
 
OBJECTIVE C – Continue to inventory and manage all classes of wells located throughout the 
entire DWSMA for maximum protection of the aquifer. 

 
WHP Measure C1: Seal unused or abandoned wells.  Promote local abandonment and sealing of 
unused wells within the DWSMA.  Of particular concern are sandpoint wells that may exist 
within the DWSMA.  Implement this by contacting land owners within the DWSMA and inform 
them of the opportunity for free well abandonment. 

Source of Action: WHP Manager 
Cooperator(s):  Well owners, Land owners, County water planning 
Time Frame:  Years 3, 6 and 9 (2012, 2015 and 2018) 
Estimated Cost:  Staff Time, cost of well abandonment (approx. $ 400-500/well) 
Goal Achieved:  Private well owners become aware of the dangers of unused 
wells.  Abandoned or unused wells posing a threat to aquifer contamination are 
sealed to prevent contamination. 
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WHP Measure C2: Evaluate wells that are set in the aquifer used by the city within the 
DWSMA on a periodic basis.  At least one time during the ten-year implementation period, 
evaluate the status of the wells to determine if there are any that may pose a greater potential 
risk to the aquifer.  Utilize the MDH and the MDNR to provide an objective evaluation of the 
wells. 

Source of Action: WHP Manager, WHP Team 
Cooperator(s):  MDH, MDNR 
Time Frame:  Years 3, 6 and 9 (2012, 2015 and 2018) 
Estimated Cost:  Staff Time 
Goal Achieved:  Protect groundwater resources by identifying and managing 
wells which are most susceptible to contamination. 

 
WHP Measure C3: Continually update the existing inventory of wells (included in the PCSI) 
located within the DWSMA using area well drillers, Minnesota Department of Health Well 
Management, Department of Natural Resources water appropriations, and the Minnesota 
County Well Index as resources.  The inventory will include well owner, depth, use, MDH 
well record, etc.  Send a letter and map of the DWSMA to appropriate parties requesting this 
information when it becomes available.   
  Source of Action:  WHP Manager, City Clerk, WHP Team 

Cooperator(s):  Minn. Dept. of Health, Minn. Dept. of Natural Resources, citizens, 
and well contractors. 
Time Frame:  Years 5 and 10 (2014 and 2019) 
Estimated Cost:  Staff Time 
Goal Achieved:  Reduce the impact of contamination to the buried resource aquifer 
through knowledge of well locations and status. 

 
WHP Measure C4: Contact well owners listed in the PCSI to collect additional data regarding 
their wells including well depth, date drilled, casing type, static water levels, geologic 
information, etc.   
  Source of Action:  WHP Manager, WHP Team 

Cooperator(s):  Well owner/operators 
Time Frame:  Year 4 (2013) 
Estimated Cost:  Staff time 
Goal Achieved:  Reduce the impact of contamination to the buried resource aquifer 
through knowledge of wells that penetrate the resource aquifer. 
 

D.  ZONING AND ADMINITRATIVE CONTROLS 
 
OBJECTIVE D - Work towards incorporation of wellhead protection recognition and 
concerns thereof in local plans and ordinances. 

 
WHP Measure D1: Work with Polk and Red Lake Counties to incorporate language and 
overlay maps in County Water Plan and in County Comprehensive Land Use Plans, 
ordinances, and/or administrative controls that attach significance to the DWSMA and the 
need to protect drinking water. 

Source of Action:  WHP Manager, WHP Team 
Cooperator(s):  County environmental services, zoning administrator 
Time Frame:  Year 5 (2014) 
Estimated Cost:  Staff time 
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Goal Achieved:  Protect the buried resource aquifer by controlling land use 
practices within the DWSMA. 

 
E.  PUBLIC EDUCATION 
 
OBJECTIVE E - Establish a public education and information program that creates 
awareness and a general knowledge of the importance of wellhead protection within the 
DWSMA. 

 
 WHP Measure E1: Develop and release periodic items to the local news media (newspaper, 

radio, TV, etc.) regarding WHP efforts.  Topics include describing WHP and DWSMA 
boundary, abandoned-well sealing program, educational efforts, etc. 
  Source of Action: WHP Manager, WHP Team 

Cooperator(s):  MDH, County Water Plan, Media, MRWA website 
Time Frame:  Annually, summarized in Year 8 (2017)   
Estimated Cost:  Staff time 
Goal Achieved:  Inform area citizens and residents served by the City of 
Crookston about the wellhead protection program. 
 

 WHP Measure E2: Explore installing informational signs at the perimeter of the wellhead 
protection area along U.S. Highway 2 to compliment signs to be located at the treatment plant 
and municipal well locations. 

Source of Action:  WHP Manager, WHP Team 
Cooperator(s):  City Council, Highway Departments 
Time Frame:  Year 3 (2012) 
Estimated Cost:  Approx. 4 signs at current market value  
Goal Achieved:  Remind the public of the source of their drinking water supply 
and the importance of protecting it. 

 
WHP Measure E3: Participate in local water planning efforts to protect and promote 
groundwater protection in Polk and Red Lake Counties. 

Source of Action:  WHP Manager, WHP Team 
Cooperator(s):  Polk and Red Lake County Water Planning 
Time Frame:  Annually, summarized in Year 8 (2017)   
Estimated Cost:  Staff and Board member time 
Goal Achieved:  Improve collaboration on groundwater issues between the 
WHP Team and County Water Planning.  

 
WHP Measure E4: Obtain copies of wellhead protection and drinking water protection 
educational video tapes.  Play several times on local cable-access video channel as public 
service announcement, public education, etc. 

Source of Action:  WHP Manager, WHP Team 
Cooperator(s):  MDH, County water planner, MPCA, MNDNR, MDA, local cable-       
access channel manager 
Time Frame:  Annually, summarized in Year 8 (2017)   
Estimated Cost:  $100.00 to purchase educational video tapes 
Goal Achieved:  Inform area citizens and residents served by the City of 
Crookston about the wellhead protection program. 
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F.  DATA COLLECTION 
 
OBJECTIVE F - Collect additional data to properly manage the Wellhead Protection Plan 
throughout the implementation period and in the future.  This data will include changes in 
land use, addition of wells and potential contaminant sources, and hydrologic data pertaining 
to the relationship between the groundwater resource aquifers and the surface water. 

 
WHP Measure F1: Continually update the existing PCSI within the DWSMA.  Inventory will 
include all classes of wells, sewer systems, cesspools, and tanks in the moderate vulnerability 
DWSMA and all potential contaminants in the high vulnerability DWSMA.  Send a letter to 
appropriate parties requesting this information when it becomes available.  

Source of Action:  WHP Manager, WHP Team, Crookston Public Utilities 
Cooperator(s):  County Assessor, City Assessor, Tank Owners, Minn. Dept. of 
Health, Minn. Dept. of Agriculture, Minn. Pollution Control Agency 
Time Frame:  Annually, summarized in Year 8 (2017)   
Estimated Cost:  Staff time 
Goal Achieved:  Reduce the impact of contamination to the buried resource 
aquifer through knowledge of well and PCSI locations and status.  

 
WHP Measure F2: If spills/leaks occur within DWSMA, follow-up by contact with responsible 
parties, agency contacts, consultants working on spill/leak sites that occur within the 
DWSMA to A) Determine extent of remediation program and of any potential impact upon 
public water supply aquifer; and B) Advise of the existence of wellhead protection program, 
DWSMA boundaries, aquifer concerns, etc.  

Source of Action:  WHP Manager, WHP Team 
Cooperator(s):  MDA, MPCA, responsible parties, consultants 
Time Frame:  Annually, summarized in Year 8 (2017)   
Estimated Cost:  Staff time 
Goal Achieved:  All parties involved in this action become more knowledgeable 
about wellhead protection issues. 

 
WHP Measure F3: Gather additional data to further define the connection between the 
groundwater resource aquifer and surface water.   Utilize data collected from scientific 
investigations of the Glacial Ridge National Wildlife Refuge, well installations, etc. 

Source of Action:  WHP Manager, WHP Team 
Cooperator(s):  USGS, Nature Conservancy, Watershed Districts, Well Drillers, 
MDH 
Time Frame:  Years 5 and 10 (2014 and 2019). Prior to amendments or revision of 
the WHP plan. 
Estimated Cost:  Staff Time 
Goal Achieved:  Gain greater knowledge of the hydraulic connection between 
the resource aquifer and surface water.  This will aid in any future revisions or 
amendments to the WHP Plan. 
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CHAPTER SIX 
 

EVALUATION PROGRAM (4720.5270)  
 

A successful Wellhead Protection Plan must identify a strategy for evaluating the progress of the 
measures and the impact of a contaminant release on the aquifer supplying the public water supply 
well.  The evaluation strategy will be conducted throughout the drinking water supply management 
area, will be based on the health risk the specific potential contaminant source presents to the public 
water supply well, and will specify the evaluation approach used for specific potential contaminant 
sources.  The evaluation strategy will include the following activities: 

 
• sampling the quality of the groundwater throughout the drinking water supply  management 

area 
• documenting inventory control of all potential contaminant sources in the high vulnerability 

areas and all classes of wells, sewer systems, cesspools, and tanks within the moderate 
vulnerability areas  

• documenting the implementation of wellhead protection measures using monitoring data 
already required by existing laws and rules in effect at the time of plan adoption. 

 
The wellhead protection team will meet on an as-needed basis, with a minimum of one annual 
meeting, to review the results of each strategy and identify whether modifications are required.  The 
wellhead protection plan manager will complete an annual evaluation report regarding the progress 
in implementing the wellhead management evaluation strategies.  The annual reports will be used to 
evaluate the progress of the wellhead protection management strategies when the WHP Plan is 
updated after 10 years.  A copy of the annual report will be submitted to the city council, MDH and 
local units of government.  In addition, an evaluation conducted when a wellhead protection plan is 
amended will be submitted to the MDH at the first scoping meeting held to amend the existing plan. 
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CHAPTER SEVEN 
 
ALTERNATIVE WATER SUPPLY; CONTINGENCY STRATEGY. (4720.5280) 
 
The city of Crookston Water Emergency and Conservation Plan has been submitted and approved by 
the Minnesota DNR, Division of Waters, Appropriation Permit Program.  A copy of the DNR 
approval letter and the plan is included in Appendix C.  The city of Crookston will be adopting and 
implementing the Plan with the aid of local emergency management agencies. 

 



 
 
 
 
 
 

FIGURES 
 

• Figure 1:  Site Location Map 
 

• Figure 2a:  MDH East DWSMA Map 
 

• Figure 2b:  MDH SE DWSMA Map 
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Figure 2a:  MDH East DWSMA Map  
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Figure 2b:  MDH SE DWSMA Map 
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APPENDIX A 
 

DATA ELEMENTS FOR PART 2 
 

 
• Precipitation Data (average monthly and annual precipitation for the 

preceding five years) 
 
• Soil Map units within the DWSMA with infiltration characteristics 

 
o Soil Map-Polk and Red Lake Counties (East DWSMA)  
o Soil Map-Polk County (SE DWSMA)  
o Saturated Hydraulic Conductivity Values - Polk County Soils 
o Saturated Hydraulic Conductivity Values - Red Lake County 

Soils 
 

• Land Use/Land Cover within the DWSMA 
 

o Land Use/Land Cover East DWSMA 
o Land Use/Land Cover Southeast DWSMA 
o Glacial Ridge Project Land Use Map 
o Political Boundaries Map 
o Existing Zoning Map 

 
• MDH 2007 Drinking Water Report for the City of Crookston 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



      
 
 
 

 
 

Precipitation Data (average monthly and annual precipitation for the preceding five years) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Minnesota Climatology Working Group   
State Climatology Office - DNR Waters     University of Minnesota  

home | current conditions | journal | past data | summaries | agriculture | other sites | contact us | search  

Annual Reports of Monthly Precipitation Totals
This application creates annual summaries of precipitation data gathered by volunteer-based observation networks throughout Minnesota. The data presented are monthly totals and the data 
are grouped by county. Observer locations are described using township, range, and section numbers.  

Choose a county and year, then click on "Annual report".  

     

2004 POLK Monthly Precipitation, Totals  

 cc ttt  rr  ss oooooooo nnnn   JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC   AGR   HYD   ANN   GRO 
 60 147N 40W  4 FOSSTON  NWS      *  .40 1.25    * 4.60 1.05 4.78 1.41 4.58 6.17  .25  .95                   16.42 
 60 147N 40W 11          SWCD                      4.64 1.19 4.62 2.07 4.92 5.15                             17.44 
 60 147N 41W  1          SWCD  1.39  .83 1.56  .29 5.78 1.30 4.80 2.44 3.76 5.87  .41 1.23 26.28 26.65 29.66 18.08 
 60 147N 44W 29          SWCD  1.90  .80 1.86  .15 5.02 1.01 3.49 4.25 3.46 5.05  .25 1.50 24.07 24.81 28.74 17.23 
 60 147N 46W  5          SWCD  1.07  .71 2.22  .26 6.70  .95 3.63 3.65 5.47 5.11  .10  .97 24.85 28.28 30.84 20.40 
 60 148N 39W 15          SWCD                  .03 3.84  .84 5.00 2.24 4.25 6.09                             16.17 
 60 148N 40W 14          SWCD                  .32 4.94 1.06 5.81 2.28 4.75 5.97                             18.84 
 60 148N 41W 24          SWCD                  .23 5.10 1.21 4.51 2.58 3.79 4.82                             17.19 
 60 148N 42W 24          SWCD                  .15 5.32 1.78 4.67 2.86 4.08 4.70                             18.71 
 60 148N 42W 29          SWCD               *  .19 4.89 1.49 4.50 2.71 4.11 5.46  .23                        17.70 
 60 148N 43W 14          SWCD                  .24 5.70 1.26 4.16 3.47 4.38 6.44                             18.97 
 60 148N 45W  4          SWCD   .58  .25 1.05  .24 6.07  .76 3.55 3.29 3.70 4.22  .11  .80 20.87 22.65 24.62 17.37 
 60 148N 49W 23          SWCD  1.52  .22 1.41  .27 6.29 1.15 2.62 2.51 4.54 2.91  .06  .89 22.52 23.29 24.39 17.11 
 60 149N 39W  3          SWCD   .83  .65  .79  .33 5.48 1.08 4.79 2.20 4.31 5.43  .17 1.68 21.96 22.70 27.74 17.86 
 60 149N 41W 11          SWCD   .82  .20  .91  .17 5.47 1.43 4.29 3.04 4.06 5.43  .19  .74 22.19 23.02 26.75 18.29 
 60 149N 43W  7          SWCD                      5.38  .66 4.58 3.03 3.72                                  17.37 
 60 149N 45W  3          SWCD   .38  .12 1.02  .26 7.64  .84 4.34 4.35 3.48 3.47  .12  .58 24.22 25.17 26.60 20.65 
 60 149N 47W  7          SWCD                                   * 5.12 3.51 3.19                                   
 60 149N 47W 14          SWCD  1.03  .43 1.47  .44 7.10  .64 4.10 5.26 3.97 3.45  .16 1.25 26.43 27.76 29.30 21.07 
 60 150N 39W 32          SWCD                  .26 5.28 1.14 5.05 2.11 4.46 5.45                             18.04 
 60 150N 40W 18          SWCD                  .39 4.39  .52 3.43 3.28 3.60 4.90                             15.22 
 60 150N 45W 20          SWCD   .84  .43  .85  .28 8.41  .63 4.27 5.27 3.94 3.52  .08  .75 26.18 27.97 29.27 22.52 
 60 150N 46W 19 CROOK NW NWS    .31  .13  .76  .43 7.96 1.45 3.87 4.82 4.13 3.23  .15  .88 25.83 26.29 28.12 22.23 
 60 150N 47W 36          SWCD   .55  .46  .80  .11 7.03 1.18 2.92 4.91 3.96 1.81                             20.00 
 60 151N 39W 20          SWCD                  .43 4.66 1.19 3.28 3.46 4.39 3.58                             16.98 
 60 152N 49W  5          SWCD   .49  .06 1.70  .25 5.29  .69 3.18 1.73 5.13 1.75    0  .88 17.12 20.16 21.15 16.02 
 60 153N 48W 30          SWCD                  .64 5.91  .62 2.30 2.50 4.70 2.71  .03                        16.03 
 60 153N 50W 14          SWCD  1.10  .18 1.70  .39 5.89 1.02 2.31 2.12 4.75 2.09  .08 1.01 19.45 21.59 22.64 16.09 
 60 154N 46W 32          SWCD                      6.02  .75 3.02 2.10 3.28                                  15.17 
 
county averages                 .92  .39 1.29  .28 5.74 1.03 4.00 3.14 4.18 4.37  .15 1.01 23.23 24.64 26.91 18.04 
# of obs                         14   15   15   24   28   28   28   29   29   27   16   14    13    13    13    28 
 
 

Data as received and digitized on or before 2/10/2009. All values are in inches.  
'cc ttt rr ss' is county-township-range-section number, 'oooooooo' is community name (where applicable), 'nnnn' is network type.  
'AGR', 'HYD', and 'ANN' are 12 month precipitation totals starting in Sep 2003, Oct 2003, and Jan 2004, respectively,. 'GRO' is growing season (May 2004 thru Sep 2004) precipitation total.  
'*' denotes a partial monthly record, 'e' denotes that value is wholly or partially estimated.  
Prepared by: State Climatology Office - DNR Waters, phone: 651-296-4214, web: http://climate.umn.edu  

 

For some purposes, daily precipitation data are required. The precipitation data archive allows a user to interactively retrieve daily precipitation data from the site nearest to a target.  

Obtaining Data for Legal Purposes  

POLK 2004 Annual report
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Annual Reports of Monthly Precipitation Totals
This application creates annual summaries of precipitation data gathered by volunteer-based observation networks throughout Minnesota. The data presented are monthly totals and the data are grouped by county. 
Observer locations are described using township, range, and section numbers.  

Choose a county and year, then click on "Annual report".  

     

2005 POLK Monthly Precipitation, Totals  

 cc ttt  rr  ss oooooooo nnnn   JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC   AGR   HYD   ANN   GRO 
 60 147N 40W  4 FOSSTON  NWS   1.78    0    0  .14 4.13 5.81  .58 3.47 2.55 2.53 2.23  .58 27.86 25.83 23.80 16.54 
 60 147N 40W 11          SWCD                  .80 4.19 5.04  .50 3.81 1.93                                  15.47 
 60 147N 41W  1          SWCD  2.15  .72  .56  .93 4.76 6.10  .64 5.10 1.87 2.52 1.83 1.50 32.23 30.34 28.68 18.47 
 60 147N 44W 29          SWCD  2.00  .41  .20  .94 2.79 5.16 1.24 7.00 2.45 1.58 2.26 1.30 30.00 28.99 27.33 18.64 
 60 147N 46W  5          SWCD  1.50  .32  .20  .80 3.46 6.55 1.91 4.57 3.16 2.07 2.14  .98 30.96 28.65 27.66 19.65 
 60 148N 39W 15          SWCD                 1.00 4.30 6.23  .71 4.13 1.62 2.41                             16.99 
 60 148N 40W 14          SWCD                  .95 5.02 5.05  .49 5.10 1.78 2.30                             17.44 
 60 148N 41W 24          SWCD                  .89 4.31 5.80  .50 5.50 1.85 2.19                             17.96 
 60 148N 42W 24          SWCD                 1.47 3.31 6.43 1.16 6.58 2.48 2.30                             19.96 
 60 148N 42W 29          SWCD                 1.07 3.26 5.79 1.39 6.15 2.21 1.87 2.18                        18.80 
 60 148N 43W 14          SWCD                 1.27 2.62 5.30 1.28 5.58 2.03 2.16                             16.81 
 60 148N 45W  4          SWCD   .90  .20  .19  .89 2.62 6.17  .87 6.43 2.96 2.07 2.24  .79 27.10 26.36 26.33 19.05 
 60 148N 49W 23          SWCD  1.29  .16  .04 1.52 2.47 5.31 1.78 5.68 4.43 2.19 1.05 1.06 26.65 26.54 26.98 19.67 
 60 149N 39W  3          SWCD  1.42  .31  .17  .87 2.43 4.95  .59 4.96 2.26 2.08 2.05      27.29 25.24       15.19 
 60 149N 40W 16          SWCD                           5.78  .49 4.43 2.05 1.87 1.15 1.80                         
 60 149N 41W 11          SWCD  1.56  .31  .12  .96 2.76 5.79  .50 5.02 2.54 2.33 1.50 1.12 27.44 25.92 24.51 16.61 
 60 149N 42W 16          SWCD                         * 4.12 2.13 4.63 1.98 2.12                                   
 60 149N 43W  7          SWCD                  .98 2.52 4.99 1.53 4.95 2.59                                  16.58 
 60 149N 45W  3          SWCD   .89  .11  .08  .74      6.51  .60 5.65 2.72 1.31                                   
 60 149N 47W  7          SWCD                  .45 3.11 7.03  .97 4.80 3.34 2.37                             19.25 
 60 149N 47W 14          SWCD  1.48  .25  .19  .52 3.18 6.84  .77 6.10 3.25 2.21 1.70  .96 28.16 27.44 27.45 20.14 
 60 149N 47W 31          SWCD          *  .21  .55 3.21 6.22  .41 6.11 3.65 2.40 1.52 1.50                   19.60 
 60 150N 39W 32          SWCD                  .94 3.99 5.62  .61 4.56 2.32 2.21                             17.10 
 60 150N 40W 18          SWCD                  .96 2.78 5.57 1.64 3.52 1.98 1.60                             15.49 
 60 150N 45W 15          SWCD        .20  .16  .75 1.94 5.84  .39 4.07 1.75                                  13.99 
 60 150N 45W 20          SWCD  1.00  .15  .06  .73 2.76 7.01  .86 4.50 2.70 3.18 1.52  .73 25.36 24.12 25.20 17.83 
 60 150N 46W 19 CROOK NW NWS    .80  .11  .22  .41 3.30 5.43 1.01 5.66 2.15 1.95 2.03  .82 25.33 23.35 23.89 17.55 
 60 150N 47W 36          SWCD               *  .52 3.36 5.61  .93 4.57 3.04            .50                   17.51 
 60 151N 39W 20          SWCD                  .86 2.71 6.26  .60 3.18 2.15 1.92                             14.90 
 60 152N 49W  5          SWCD     *  .15  .48  .32 3.57 6.31 1.55 4.95 1.24 2.15 1.10  .60                   17.62 
 60 153N 48W 30          SWCD                      3.47 6.16 1.08 5.75 1.43 2.97    *                        17.89 
 60 153N 50W 14          SWCD  1.06  .24  .21  .36 3.45 7.28 1.14 7.53 1.34 2.44 1.64  .86 29.20 25.79 27.55 20.74 
 60 154N 46W 32          SWCD                  .30 2.83 5.58 3.25 4.48 1.58 2.30                             17.72 
 
county averages                1.37  .24  .19  .80 3.29 5.87 1.03 5.11 2.34 2.19 1.76 1.01 28.13 26.55 26.31 17.71 
# of obs                         13   15   16   30   30   33   33   33   33   29   16   15    12    12    11    30 
 
 

Data as received and digitized on or before 2/10/2009. All values are in inches.  
'cc ttt rr ss' is county-township-range-section number, 'oooooooo' is community name (where applicable), 'nnnn' is network type.  
'AGR', 'HYD', and 'ANN' are 12 month precipitation totals starting in Sep 2004, Oct 2004, and Jan 2005, respectively,. 'GRO' is growing season (May 2005 thru Sep 2005) precipitation total.  
'*' denotes a partial monthly record, 'e' denotes that value is wholly or partially estimated.  
Prepared by: State Climatology Office - DNR Waters, phone: 651-296-4214, web: http://climate.umn.edu  

 

For some purposes, daily precipitation data are required. The precipitation data archive allows a user to interactively retrieve daily precipitation data from the site nearest to a target.  

Obtaining Data for Legal Purposes  

POLK 2005 Annual report
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Annual Reports of Monthly Precipitation Totals
This application creates annual summaries of precipitation data gathered by volunteer-based observation networks throughout Minnesota. The data presented are monthly totals and the data are grouped by county. 
Observer locations are described using township, range, and section numbers.  

Choose a county and year, then click on "Annual report".  

     

2006 POLK Monthly Precipitation, Totals  

 cc ttt  rr  ss oooooooo nnnn   JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC   AGR   HYD   ANN   GRO 
 60 147N 40W  4 FOSSTON  NWS    .30 1.45 1.18 1.03 2.99  .27  .85 2.35 2.70 1.62  .12 1.55 18.31 18.46 16.41  9.16 
 60 147N 40W 11          SWCD                 1.13 2.83  .40  .72 1.62 2.16 1.57                              7.73 
 60 147N 41W  1          SWCD   .65 1.98 1.10 1.11 3.02 1.19  .96 2.02 3.67 1.72  .33 1.44 19.75 21.55 19.19 10.86 
 60 147N 44W 29          SWCD   .40 2.00 1.80  .94 2.67 1.00  .65 4.19 2.59 1.98  .45 1.50 21.24 21.38 20.17 11.10 
 60 147N 46W  5          SWCD   .90 1.13 2.40 1.07 3.38 2.05  .44 3.62 3.31 2.65  .42 1.30 23.34 23.49 22.67 12.80 
 60 148N 39W 15          SWCD                  .82 3.76  .33  .83 1.07 2.42 1.67                              8.41 
 60 148N 40W 14          SWCD                 1.02 3.06  .60  .82 2.06 3.47 1.74                             10.01 
 60 148N 41W 24          SWCD                  .87 2.50 1.18  .70 3.90 3.70 1.88                             11.98 
 60 148N 42W 24          SWCD                 1.51 2.52  .56  .94 3.34 4.48 2.53                             11.84 
 60 148N 42W 29          SWCD                  .83 2.80  .76 1.32 4.05 3.24 1.93  .27                        12.17 
 60 148N 43W 14          SWCD                 1.59 3.06 1.23 1.69 5.77 3.29 2.16                             15.04 
 60 148N 45W  4          SWCD   .35  .52 1.56 1.18 2.38 1.77  .81 3.48 1.92 2.29  .39  .96 20.11 19.07 17.61 10.36 
 60 148N 49W 23          SWCD   .26  .47  .75 1.03 1.43 1.89  .52 3.56 2.27 1.78  .54  .87 18.64 16.48 15.37  9.67 
 60 149N 39W  3          SWCD   .27  .61 1.44  .68 2.71  .65 1.16 2.08 2.59 2.22  .43  .99             15.83  9.19 
 60 149N 40W 16          SWCD   .19  .53 1.03 1.43 2.14  .47 1.20 2.94 3.34 2.67  .38  .90 16.80 18.09 17.22 10.09 
 60 149N 41W 11          SWCD   .26  .49 1.73  .87 2.13 1.08 1.41 3.72 3.77 1.49  .28 1.00 19.18 20.41 18.23 12.11 
 60 149N 42W 16          SWCD               *  .89 2.37  .61  .81 4.63 2.74 2.57                             11.16 
 60 149N 43W  7          SWCD                 1.72 2.65 1.08 1.62 4.33 2.12                                  11.80 
 60 149N 45W  3          SWCD            1.48 1.43 2.30  .69  .97 4.37 1.88 2.17                             10.21 
 60 149N 46W 14          SWCD             .84 1.03 2.97  .94 1.38 4.27 1.85 2.07  .40 1.07                   11.41 
 60 149N 47W  7          SWCD                 1.28 2.78  .58  .42 3.03 2.22 1.72                              9.03 
 60 149N 47W 14          SWCD   .61  .76 1.72  .86 2.64  .58 1.37 3.87 2.82 2.00  .40 1.10 20.53 20.10 18.73 11.28 
 60 149N 47W 31          SWCD   .98 2.48 1.94 1.50 2.49  .22  .90 5.22 2.93 2.09  .25 1.00 24.80 24.08 22.00 11.76 
 60 150N 39W 32          SWCD                  .93 2.66  .79 1.01 2.50                                             
 60 150N 40W 18          SWCD                  .73 1.97  .95 1.05 4.43 2.83 2.55                             11.23 
 60 150N 45W 15          SWCD   .27  .76 1.61  .91 1.50  .71  .48 4.13 1.76 1.76  .29  .70             14.88  8.58 
 60 150N 45W 20          SWCD   .19 1.90 1.50  .92 1.62  .65  .63 4.41 2.03 1.57  .12  .77 19.95 19.28 16.31  9.34 
 60 150N 46W 19 CROOK NW NWS    .37  .56 1.50  .98 2.73 1.10 1.03 3.50 2.66 1.74  .35  .94 18.72 19.23 17.46 11.02 
 60 150N 47W 36          SWCD   .53  .43 1.70  .98    * 2.26  .45 3.37 2.90 1.65      1.04                         
 60 151N 39W 20          SWCD                 1.01 1.88  .92 1.78 2.18 3.01 1.61                              9.77 
 60 152N 49W  5          SWCD   .59  .45 2.11  .87 2.71  .60  .46 4.64 2.48  .96  .34      17.52 18.76       10.89 
 60 153N 48W 30          SWCD                    * 2.48  .66 2.37 3.57 2.59 1.34                             11.67 
 60 153N 50W 14          SWCD  1.07  .98 1.74  .54 1.97  .88  .97 4.11 2.06 1.38  .38  .96 18.54 19.26 17.04  9.99 
 60 154N 46W 32          SWCD                      2.88  .41  .59 3.68 1.57 1.52                              9.13 
 
county averages                 .48 1.03 1.53 1.05 2.54  .88  .98 3.53 2.71 1.89  .34 1.06 19.82 19.97 17.94 10.65 
# of obs                         17   17   19   32   33   34   34   34   33   32   18   17    14    14    15    32 
 
 

Data as received and digitized on or before 2/10/2009. All values are in inches.  
'cc ttt rr ss' is county-township-range-section number, 'oooooooo' is community name (where applicable), 'nnnn' is network type.  
'AGR', 'HYD', and 'ANN' are 12 month precipitation totals starting in Sep 2005, Oct 2005, and Jan 2006, respectively,. 'GRO' is growing season (May 2006 thru Sep 2006) precipitation total.  
'*' denotes a partial monthly record, 'e' denotes that value is wholly or partially estimated.  
Prepared by: State Climatology Office - DNR Waters, phone: 651-296-4214, web: http://climate.umn.edu  

 

For some purposes, daily precipitation data are required. The precipitation data archive allows a user to interactively retrieve daily precipitation data from the site nearest to a target.  

Obtaining Data for Legal Purposes  
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Annual Reports of Monthly Precipitation Totals
This application creates annual summaries of precipitation data gathered by volunteer-based observation networks throughout Minnesota. The data presented are monthly totals and the data are grouped by county. 
Observer locations are described using township, range, and section numbers.  

Choose a county and year, then click on "Annual report".  

     

2007 POLK Monthly Precipitation, Totals  

 cc ttt  rr  ss oooooooo nnnn   JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC   AGR   HYD   ANN   GRO 
 60 147N 40W  4 FOSSTON  NWS    .16      2.27 1.80 3.71 7.68 2.64 1.13 2.90 3.83  .02  .87                   18.06 
 60 147N 40W 11          SWCD                      1.91 7.99 1.94 1.19 2.78 3.82                             15.81 
 60 147N 41W  1          SWCD   .56  .96 1.83 3.34 4.04 8.88 2.37 1.26 3.11 4.26  .66 1.53 30.40 29.84 32.80 19.66 
 60 147N 44W 29          SWCD   .45 1.03 1.80 3.36 4.14 5.63 2.70 1.60 3.54 3.24  .30 2.00 27.23 28.18 29.79 17.61 
 60 147N 46W  5          SWCD   .16  .61 1.73 2.62 5.03 6.13 2.32 3.18 2.15 3.14  .22 1.57 29.46 28.30 28.86 18.81 
 60 148N 39W 15          SWCD                 2.86 2.77 9.09 1.94 1.71 3.23 3.86  .40                        18.74 
 60 148N 40W 14          SWCD                 2.58 3.94 9.55 3.32 1.80 3.62 4.75                             22.23 
 60 148N 41W 24          SWCD                    * 3.61 7.95 2.49 1.39 3.53 4.54                             18.97 
 60 148N 42W 24          SWCD                  .96 3.96 7.80 2.07 1.44 2.98 4.09                             18.25 
 60 148N 42W 29          SWCD                 3.31 2.60 6.19 2.21 1.17 2.76 3.93  .40                        14.93 
 60 148N 43W 14          SWCD                    * 3.14 6.05 2.31 1.48 2.60 3.96                             15.58 
 60 148N 44W 23          SWCD             .77           4.81                                                       
 60 148N 45W  4          SWCD   .17  .39 1.05 2.71 3.01 5.37 2.01 2.66 2.27 3.61  .30  .81 22.93 23.28 24.36 15.32 
 60 148N 49W 23          SWCD   .50  .51 2.01 1.45 3.61 4.79 1.51 2.62 2.07 2.43  .32 1.20 22.46 22.26 23.02 14.60 
 60 149N 39W  3          SWCD   .28  .73 1.37 2.62 2.3810.11 2.93 3.20 2.42 4.09  .44 1.24 29.85 29.68 31.81 21.04 
 60 149N 40W 16          SWCD                    * 2.77 5.81 2.42              *                                   
 60 149N 41W 11          SWCD   .05  .70 2.43 1.36 2.88 7.22 2.70 3.37 2.53 4.91  .54 1.23 27.25 26.01 29.92 18.70 
 60 149N 42W 16          SWCD             .45 2.26 3.49 7.47 1.79 2.53 1.71 4.34                             16.99 
 60 149N 43W  7          SWCD                      1.95 5.08 1.31 2.57 2.18 3.39                             13.09 
 60 149N 45W  3          SWCD   .17  .38 1.19 1.69 3.22 7.10 2.09 2.87 2.33 3.19  .30  .88             25.41 17.61 
 60 149N 45W 19          SWCD                 1.20 3.41 6.55 1.95 2.35 1.99 3.09                             16.25 
 60 149N 46W 14          SWCD   .60 1.50 1.74 2.33 3.90 5.73 2.11 3.35 2.02 3.00  .29 2.60 26.65 26.82 29.17 17.11 
 60 149N 47W  7          SWCD                 2.42 4.23 3.38 1.91 2.85 2.16 2.70                             14.53 
 60 149N 47W 14          SWCD   .48  .63 1.66 1.70 3.77 4.97 1.91 4.21 2.06 2.85  .30 1.32 25.65 24.89 25.86 16.92 
 60 149N 47W 31          SWCD   .53 2.58 2.90 1.72 4.53 6.36 1.49 3.37 2.00                29.75 28.82       17.75 
 60 150N 39W 32          SWCD                 2.91 3.96 9.34 2.89 3.33 1.46 4.02                             20.98 
 60 150N 40W 18          SWCD                      2.52 6.96 1.94 1.59 1.76 4.39                             14.77 
 60 150N 45W 15          SWCD            1.85 1.63 3.82 4.92 1.55 2.01 2.15 2.42  .33  .81                   14.45 
 60 150N 45W 20          SWCD        .56 1.73 1.06 4.00 6.80 2.14 2.94 2.00 2.68  .37 1.10                   17.88 
 60 150N 46W 19 CROOK NW NWS    .26  .52 1.27 1.77 3.72 4.86 1.88 3.05 2.56 3.07  .49  .64 23.02 22.92 24.09 16.07 
 60 150N 47W 36          SWCD       1.25 1.15 2.47 3.60 4.63 1.00 2.46 3.74                                  15.43 
 60 151N 39W 20          SWCD                 1.13 2.98 6.59 1.30 1.01 2.07 5.38                             13.95 
 60 152N 49W  5          SWCD   .37  .48 1.28  .13 3.84 5.16 1.56 2.48  .89 2.32  .22  .67             19.40 13.93 
 60 153N 50W 14          SWCD   .15  .91 1.38  .85 4.39 5.94 2.94 1.65 1.11 3.56  .37  .94 22.99 22.04 24.19 16.03 
 60 154N 46W 32          SWCD                      3.14 5.28                                                       
 
county averages                 .33  .86 1.59 2.01 3.47 6.52 2.11 2.31 2.40 3.63  .35 1.21 26.47 26.09 26.82 16.94 
# of obs                         15   16   20   27   34   35   33   32   32   30   18   16    12    12    13    32 
 
 

Data as received and digitized on or before 2/10/2009. All values are in inches.  
'cc ttt rr ss' is county-township-range-section number, 'oooooooo' is community name (where applicable), 'nnnn' is network type.  
'AGR', 'HYD', and 'ANN' are 12 month precipitation totals starting in Sep 2006, Oct 2006, and Jan 2007, respectively,. 'GRO' is growing season (May 2007 thru Sep 2007) precipitation total.  
'*' denotes a partial monthly record, 'e' denotes that value is wholly or partially estimated.  
Prepared by: State Climatology Office - DNR Waters, phone: 651-296-4214, web: http://climate.umn.edu  

 

For some purposes, daily precipitation data are required. The precipitation data archive allows a user to interactively retrieve daily precipitation data from the site nearest to a target.  

Obtaining Data for Legal Purposes  
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Annual Reports of Monthly Precipitation Totals
This application creates annual summaries of precipitation data gathered by volunteer-based observation networks throughout Minnesota. The data presented are monthly totals and the data are grouped by county. 
Observer locations are described using township, range, and section numbers.  

Choose a county and year, then click on "Annual report".  

     

2008 POLK Monthly Precipitation, Totals  

 cc ttt  rr  ss oooooooo nnnn   JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC   AGR   HYD   ANN   GRO 
 60 147N 40W  4 FOSSTON  NWS      0    0  .30 2.55 1.46 4.57 3.24 3.67 7.10                23.41 27.61       20.04 
 60 147N 40W 11          SWCD                         * 4.61 2.35 1.48 4.26 2.55                                   
 60 147N 41W  1          SWCD   .47 1.11  .62 2.22 1.13 5.12 2.31 2.65 7.06      1.50 2.19 25.19 29.14       18.27 
 60 147N 44W 29          SWCD   .20  .65  .60 2.52 1.06 4.94 2.97 1.46 5.18 3.74  .92  .75 23.48 25.12 24.99 15.61 
 60 147N 46W  5          SWCD        .66  .55 2.45 1.01 4.21 2.99 2.79 5.67 4.33                             16.67 
 60 148N 39W 15          SWCD                 1.86 1.93 3.78 2.22 1.75 6.54 4.27                             16.22 
 60 148N 40W 14          SWCD                 2.00 2.04 5.67 2.54 2.30 6.91 4.95                             19.46 
 60 148N 41W 24          SWCD                  .62 2.13 4.10 2.28 2.24 6.45 4.82                             17.20 
 60 148N 42W 24          SWCD                 1.81 2.09 4.94 3.41 2.08 5.67 4.43                             18.19 
 60 148N 42W 29          SWCD                 2.40 1.66 3.57 3.60 2.19 5.59 3.98 1.35                        16.61 
 60 148N 43W 14          SWCD                 1.52 1.75 4.17 3.13 1.22 4.99 4.44                             15.26 
 60 148N 45W  4          SWCD        .32  .23 1.64 1.29 4.62 1.61      4.99 4.23  .91                              
 60 148N 49W 23          SWCD     0  .41  .90 1.06 1.01 3.81 1.84 1.55 4.51 4.00 1.81 1.26 16.60 19.04 22.16 12.72 
 60 149N 39W  3          SWCD   .09  .27  .52 1.55 1.75 4.15 1.91 2.34 5.45 4.11 1.50 1.11 20.77 23.80 24.75 15.60 
 60 149N 41W 11          SWCD   .03  .28  .32 2.01 2.46 3.55 3.99 2.90 5.81 4.36 1.26 1.03 24.75 28.03 28.00 18.71 
 60 149N 42W 16          SWCD                 1.30 1.14 2.14                                                       
 60 149N 43W  7          SWCD                           4.06 2.16  .53 4.97                                        
 60 149N 45W  3          SWCD   .07  .26  .23 1.11 1.39 3.80 2.81 3.16 5.80 3.42  .91  .48 19.53 23.00 23.44 16.96 
 60 149N 45W 19          SWCD             .15  .66 1.50 3.35 3.26 2.11 6.13 4.14  .99                        16.35 
 60 149N 47W  7          SWCD                  .53  .78 3.86 2.66 2.99 4.41 3.90 1.62                        14.70 
 60 149N 47W 14          SWCD        .59  .56 1.18 1.05 3.76 2.34                                                  
 60 150N 39W 32          SWCD                      1.69 3.72 2.05 1.87 5.10 4.19                             14.43 
 60 150N 40W 18          SWCD                      1.58 3.15 2.46 2.63                                             
 60 150N 45W 15          SWCD   .05  .44  .17  .92 1.25 2.92 2.10 1.41 4.92 3.11 1.27 2.85 14.97 17.74 21.41 12.60 
 60 150N 45W 20          SWCD     0  .59  .15 1.23 1.42 3.97 2.83 1.81 5.28 4.64  .35  .82 18.15 21.43 23.09 15.31 
 60 150N 46W 19 CROOK NW NWS    .09  .43  .22 1.00  .91 4.08 2.15 3.60 4.54 4.13 1.71      19.24 21.22       15.28 
 60 150N 47W 36          SWCD                                     3.83 4.67                                        
 60 151N 39W 20          SWCD                 3.81 1.72 3.79 1.99 1.85 6.06 3.64                             15.41 
 60 152N 49W  5          SWCD     0  .44  .50  .52 1.43 2.95 2.33 3.14 2.25 4.25           15.41 16.77       12.10 
 60 153N 50W 14          SWCD        .56  .49  .36 1.36 3.53 2.16 5.66 5.38 4.39 2.85                        18.09 
 
county averages                 .09  .47  .41 1.55 1.48 3.96 2.56 2.42 5.40 4.09 1.35 1.31 20.14 22.99 23.98 16.16 
# of obs                         11   15   16   25   27   29   28   27   27   23   14    8    11    11     7    23 
 
 

Data as received and digitized on or before 2/10/2009. All values are in inches.  
'cc ttt rr ss' is county-township-range-section number, 'oooooooo' is community name (where applicable), 'nnnn' is network type.  
'AGR', 'HYD', and 'ANN' are 12 month precipitation totals starting in Sep 2007, Oct 2007, and Jan 2008, respectively,. 'GRO' is growing season (May 2008 thru Sep 2008) precipitation total.  
'*' denotes a partial monthly record, 'e' denotes that value is wholly or partially estimated.  
Prepared by: State Climatology Office - DNR Waters, phone: 651-296-4214, web: http://climate.umn.edu  

 

For some purposes, daily precipitation data are required. The precipitation data archive allows a user to interactively retrieve daily precipitation data from the site nearest to a target.  

Obtaining Data for Legal Purposes  

POLK 2008 Annual report



 
 
 
 
 

 
Soil Map units within the DWSMA with infiltration characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Soil Map-Polk and Red Lake Counties (East DWSMA) 
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Soil Map-Polk County (SE DWSMA) 
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Saturated Hydraulic Conductivity Values - Polk County Soils 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Polk County, Minnesota
Survey Area Version and Date:  4 - 11/02/2006

Map
symbol RatingMap unit name

Layer Option:  All Layers
Units of Measure:  micrometers per second
Aggregation Method:  Dominant Component

Tie-break Rule:  Fastest
Interpret Nulls as Zero:  No

59 Grimstad fine sandy loam 28.4760

65 Foxhome sandy loam 24.0364

66 Flaming loamy fine sand 91.7400

258B Sandberg loamy sand, 1 to 6 percent slopes 174.0855

296 Fram loam 9.1700

412 Mavie fine sandy loam 25.2840

435 Syrene sandy loam 74.7196

439 Strathcona fine sandy loam 26.6300

540 Seelyeville muck 21.8800

543 Markey muck 63.8648

642 Clearwater loam 3.6749

704 Wyrene sandy loam 75.1586

712 Rosewood fine sandy loam 78.2871

1030 Pits, gravel-udipsamments complex

1113 Haslie, Seelyeville, and Cathro soils, ponded 21.8800

1117 Hedman loam 9.1700

1144 Strathcona and Kratka soils, depressional 40.8355

1264 Ulen loamy fine sand 83.6051

1874 Radium loamy sand 113.2442

1878 Hamre muck 10.6245

Saturated Hydraulic Conductivity (Ksat)

Page 1 of 2

Application Version: 5.2.0016 11/11/2008



 
 
 
 
 
 

Saturated Hydraulic Conductivity Values - Red Lake County Soils 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Red Lake County, Minnesota
Survey Area Version and Date:  5 - 12/11/2006

Map
symbol RatingMap unit name

Layer Option:  All Layers
Units of Measure:  micrometers per second
Aggregation Method:  Dominant Component

Tie-break Rule:  Fastest
Interpret Nulls as Zero:  No

I19A Foxhome sandy loam, 0 to 3 percent slopes 24.9400

I21A Fram loam, 1 to 3 percent slopes 9.1700

I26A Hamerly loam, 0 to 2 percent slopes 9.1700

I27A Hamre muck, 0 to 1 percent slopes 11.1459

I28A Hangaard sandy loam, 0 to 2 percent slopes 141.2866

I36A Kittson loam, 0 to 3 percent slopes 9.1700

I37A Kratka and Strathcona soils, depressional, 0 to 1 percent slopes. 30.6800

I43A Mavie fine sandy loam, 0 to 2 percent slopes 33.5444

I45A Northwood muck, 0 to 1 percent slopes 25.1629

I46A Pits, gravel and sand

I48A Radium loamy sand, 0 to 3 percent slopes 106.5159

I57B Sandberg-Radium complex, 1 to 6 percent slopes 183.5641

I62A Syrene sandy loam, 0 to 2 percent slopes 70.8893

I70A Strathcona fine sandy loam, 0 to 2 percent slopes 30.6800

Saturated Hydraulic Conductivity (Ksat)

Page 1 of 2

Application Version: 5.2.0016 11/11/2008



Saturated Hydraulic Conductivity (Ksat)

Attribute Name:  Saturated Hydraulic Conductivity (Ksat)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a saturated soil transmit water. The estimates are 
expressed in terms of micrometers per second. They are based on soil characteristics observed in the field, particularly structure, 
porosity, and texture. Saturated hydraulic conductivity is considered in the design of soil drainage systems and septic tank 
absorption fields. 

For each soil layer, this attribute is actually recorded as three separate values in the database. A low value and a high value 
indicate the range of this attribute for the soil component. A "representative" value indicates the expected value of this attribute for 
the component. For this soil property, only the representative value is used.

The numeric Ksat values have been grouped according to standard Ksat class limits.

Rating Options

Layer Option:  All Layers

Units of Measure:  micrometers per second

Aggregation Method:  Dominant Component

Aggregation is the process by which a set of component attribute values is reduced to a single value to represent the map unit as a 
whole.

A map unit is typically composed of one or more "components".  A component is either some type of soil or some nonsoil entity, 
e.g., rock outcrop.  The components in the map unit name represent the major soils within a map unit delineation.  Minor 
components make up the balance of the map unit.  Great differences in soil properties can occur between map unit components 
and within short distances.  Minor components may be very different from the major components.  Such differences could 
significantly affect use and management of the map unit.  Minor components may or may not be documented in the database.  The 
results of aggregation do not reflect the presence or absence of limitations of the components which are not listed in the database.
An on-site investigation is required to identify the location of individual map unit components.

For each of a map unit's components, a corresponding percent composition is recorded.  A percent composition of 60 indicates that 
the corresponding component typically makes up approximately 60% of the map unit.  Percent composition is a critical factor in 
some, but not all, aggregation methods.

For the attribute being aggregated, the first step of the aggregation process is to derive one attribute value for each of a map unit's 
components.  From this set of component attributes, the next step of the aggregation process derives a single value that represents 
the map unit as a whole.  Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any soil map, map units are delineated but components are not.The aggregation method 
"Dominant Component" returns the attribute value associated with the component with the highest percent composition in the map 
unit.  If more than one component shares the highest percent composition, the corresponding "tie-break" rule determines which 
value should be returned.  The "tie-break" rule indicates whether the lower or higher attribute value should be returned in the case 
of a percent composition tie.

The result returned by this aggregation method may or may not represent the dominant condition throughout the map unit.

Tie-break Rule:  Fastest

                The tie-break rule indicates which value should be selected from a set of multiple candidate values, or which value should be
                selected in the event of a percent composition tie.

Interpret Nulls as Zero:  No

                This option indicates that a null value for a component should be converted to zero before aggregation occurs.  This will be done
                only if a map unit has at least one component where this value is not null.

Page 2 of 2

Application Version: 5.2.0016 11/11/2008



 
 
 
 

 
 

Land Use/Land Cover Map within the DWSMA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Land Use/Land Cover East DWSMA 
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Land Use/Land Cover SE DWSMA 
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Glacial Ridge Project Land Use Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 

Political Boundaries Map 
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Existing Zoning Map 
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APPENDIX B 

 
POTENTIAL CONTAMINANT SOURCE INVENTORY  

 
• Potential Contaminant Source Inventory Map (East DWSMA) 

 
• Potential Contaminant Source Inventory Map (SE DWSMA) 

 
• Potential Contaminant Source Inventory Table 

 
• IWMZ Potential Contaminant Source Inventory Form 

 
• MDH Well Records East DWSMA 

 
• MDH Well Records SE DWSMA

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Potential Contaminant Source Inventory Map East DWSMA 
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Potential Contaminant Source Inventory Map SE DWSMA 
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Potential Contaminant Source Inventory Table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1:  Potential Contaminant Source Inventory (PCSI)
Map # Name Unique No. DWSMA Township/Range/Section Sub-Section Well Use PCSI ID UTM Easting UTM Northing

1 Crookston 1 147243 East T150N, R44W, Sec. 31 CCCCAC PC Crookston Water Supply Well 248897.44 5295199.72
2 Crookston 2 191552 East T150N, R44W, Sec. 31 C PC Crookston Water Supply Well 248917.00 5295169.00
3 Crookston 3 191553 East T150N, R44W, Sec. 31 C PC Crookston Water Supply Well 249503.53 5295167.54
4 Crookston 4 191554 East T150N, R44W, Sec. 31 C PC Crookston Water Supply Well 249541.08 5295784.36
5 Crookston 5 685465 SE T149N, R43W, Sec. 18 CCD PC Crookston Water Supply Well 259382.75 5289981.63
6 Crookston 6 685466 SE T149N, R43W, Sec. 18 DCC PC Crookston Water Supply Well 259173.00 5289810.00
7 City Of Crookston 685472 SE T149N, R43W, Sec. 18 DCDBAC OB Well 259304.00 5289893.00
8 City Of Crookston 654761 SE T149N, R43W, Sec. 18 DDBCAB OB Well 259505.00 5290022.00
9 City Of Crookston 105665 East T150N, R44W, Sec. 31 CDDCDC TW Well 249519.62 5295151.45

10 City Of Crookston 105666 East T150N, R44W, Sec. 31 CCBBCC TW Well 248865.25 5295403.54
11 City Of Crookston 147237 East T150N, R44W, Sec. 31 CBDAAA TW Well 249069.07 5295848.72
12 City Of Crookston 147241 East T150N, R44W, Sec. 31 ACBCCD TW Well 249616.17 5295956.00
13 City Of Crookston 125721 East T150N, R44W, Sec. 31 CCDDCC OB Well 249176.35 5295183.63
14 Crookston Cattle Co 102614 East T149N, R44W, Sec. 6 BBDBCC CO Well 248988.62 5294813.54
15 Crookston Cattle Co. 147225 East T150N, R44W, Sec. 31 DDADBC CO Well 250268.00 5295256.00
16 Crookston Cattle Co 171463 East T149N, R44W, Sec. 6 ACC DO Well 249589.35 5294137.72
17 City Of Crookston 267833 East T149N, R44W, Sec. 6 BABACB OB Well 249332.14 5295025.23
18 Crookston Cattle Co 171464 East T150N, R45W, Sec. 36 DDD DO Well 248783.00 5295213.00
19 City Of Crookston 267670 East T150N, R44W, Sec. 31 CAAA TW Well 249541.08 5295741.45
20 Mr. Jarvis 267672 East T150N, R44W, Sec. 31 ACCB DO Well 249621.53 5295913.09
21 Mr. Jarvis NA East T150N, R45W, Sec. 36 DDD NA Ind. sewage treatment system 248783.00 5295228.24
22 The Nature Conservancy 620679 East T149N, R44W, Sec. 6 BAD MW Well 249551.80 5294641.90
23 City Of Crookston 620680 SE T149N, R43W, Sec. 18 DDB OB Well 259588.00 5290021.00
24 USGS 654760 SE T149N, R43W, Sec. 18 DDB OB Well 259568.52 5290023.65
25 City Of Crookston Unavailable East T150N, R44W, Sec. 31 CCD OB Well 249170.98 5295151.45
26 Gravel Mining Operation NA East T149N, R44W, Sec. 6 BD Gravel Gravel Pit 249241.00 5294491.00



 
 
 
 
 
 

IWMZ Potential Contaminant Source Inventory Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 































































 
 
 
 
 
 

MDH 2007 Drinking Water Report for the City of Crookston 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 













 
 
 
 
 
 

MDH Well Records East DWSMA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Minnesota Unique Well No.  

  

620679  
County Polk
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date
Update Date 10/18/2007
Received Date 10/16/2003

  Well Name THE NATURE CONSERVANCY 
 Township Range Dir Section Subsections Elevation 1086  ft. 

149 44 W 6 BDAAAB Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
45 ft.   45 ft. 07/08/2003 

  Drilling Method  Auger (non-specified)

 
 
 
 
 Geological Material Color HardnessFromTo
  GRAVEL COARSE WITH SAND ORG RICHDK. BRN 0 2
  GRAVEL COARSE WITH SAND CLASTS 
MED BROWN 2 4

  SAND, VERY WELL SORTED MED RED/BRN 4 45

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Plastic   Joint  Threaded   Drive Shoe?    Yes   
No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    2   in. to     38.6  ft.   0.72   lbs./ft.       8.25  in. to     45   ft.

    2   in. to     43.5  ft.   0.72   lbs./ft.   
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   2    10   4.3    38.6   ft.    and   42.9    ft.

  
  
  Static Water Level 
  22.57  ft.    from Land surface    Date Measured   07/08/2003  
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection Y       12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Info/GPS from 
data source Date  08/09/2005

 System  UTM - Nad83, Zone15, Meters X:  249556    Y:  5294646

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Bentonite from   3  to  25  ft.   8   bags

  Grout Material:  CONCRETE from     to  3  ft.   2.5   bags

   
  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     Material   

  
 First Bedrock   
 Last Strat   

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 

U.s. Geol Survey  M0113 LARSON, W. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 620679 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

102614  
County Polk
Quad Red Lake Falls
Quad ID 365A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 08/19/2002
Received Date

  Well Name CROOKSTON CATTLE CO 
 Township Range Dir Section Subsections Elevation 1068  ft. 

149 44 W 6 BBDBCC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
67 ft.   59 ft. 06/01/1976 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  TOP SOIL BLACK 0 0
  SAND & GRAVEL VARIED 0 12
  SANDY CLAY BLUE 12 14
  SAND COARSE 14 37
  SAND 37 59
  SANDY CLAY BLUE 59 67

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Commercial    

  Casing Type   Steel (black or low carbon)   Joint  Threaded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     51.5  ft.   11   lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   4    10   6    52.5   ft.    and   58.5    ft.

  
  
  Static Water Level 
  11  ft.    from Land surface    Date Measured   06/01/1976  
  PUMPING LEVEL (below land surface) 
  11.3  ft.   after  0   hrs. pumping  70   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 
  TEST HOLE #1  
  WELL #13  
   
 
 Located  Minnesota Geological 
Survey

Method  Digitized - scale 1:24,000 or larger 
(Digitizing Table)

 Unique Number Verification  N/A Date  N/A
 System  UTM - Nad83, Zone15, 
Meters X:  249050    Y:  5294797

  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     Material   

  
 First Bedrock   
 Last Strat  Clay & sand-gray 

Aquifer  Quat. Water Table 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 

Ltp Enterprises  91353 WIETECHOLT, D
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 102614 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

105665  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 07/20/2005
Received Date

  Well Name CITY OF CROOKSTON 
 Township Range Dir Section Subsections Elevation 1073  ft. 

150 44 W 31 CDDDBC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
206 ft.   50 ft. 10/10/1976 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  SILTY SAND LIGHT SOFT 0 9
  CLAY DK. GRY SFT-HRD 9 21
  SAND, GRAVEL MIX LIGHT HARD 21 69
  CLAY GRAY HARD 69 130
  FINE SAND GRAY SOFT 130 133
  CLAY GRAY SOFT 133 139
  FINE SAND GRAY SOFT 139 198
  STICKY CLAY GRAY HARD 198 206

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Test well    

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

    
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type   
 
  Diameter   Slot/Gauze Length Set Between
   2    20    4    46   ft.    and   50    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)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Geological Survey Method  Digitization (Screen) - Map (1:24,000)
 Unique Number Verification  N/A Date  07/20/2005
 System  UTM - Nad83, Zone15, Meters X:  249527    Y:  5295138

  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     Material   

  
 First Bedrock   
 Last Strat  Clay-gray 

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 

Davidson R. Well Co.  57032 NELSON, O. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 105665 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

105666  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 07/20/2005
Received Date

  Well Name CITY OF CROOKSTON 
 Township Range Dir Section Subsections Elevation 1067  ft. 

150 44 W 31 CCBBCC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
205 ft.   147 ft. 10/12/1976 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  SAND/ GRAVEL MIX LIGHT MEDIUM 0 52
  CLAY, STONES GRAY HARD 52 86
  MEDIUM SAND, STONES GRAY HARD 86 106
  CLAY GRAY HARD 106 112
  FINE SAND GRAY SOFT 112 165
  FINE, SILTY SAND GRAY SOFT 165 195
  CLAY GRAY HARD 195 205

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Test well    

  Casing Type      Joint  No Information   Drive Shoe?    Yes   
No   Above/Below  4  ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     147  ft.   11   lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   4    15    24       ft.    and   147    ft.
    4     12    24    123   ft.    and       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)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Geological Survey Method  Digitization (Screen) - Map (1:24,000)
 Unique Number Verification  N/A Date  07/20/2005
 System  UTM - Nad83, Zone15, Meters X:  248881    Y:  5295417

  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     Material   

  
 First Bedrock   
 Last Strat  Clay-gray 

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 

Davidson R. Well Co.  57032 NELSON, O. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 105666 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

125721  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 07/14/2005
Received Date

  Well Name CROOKSTON CATTLE CO 
 Township Range Dir Section Subsections Elevation 1066  ft. 

150 44 W 31 CCDDBD Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
158 ft.   56 ft. 04/14/1976 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  GRAVEL STRIP & FILL LIGHT SOFT 0 10
  GRAVEL LIGHT HARD 10 40
  COARSE SAND LIGHT SOFT 40 45
  COARSE GRAVEL LIGHT HARD 45 48
  COARSE SAND LIGHT SOFT 48 51
  COARSE GRAVEL LIGHT HARD 51 56
  HARD STONEY CLAY LIGHT HARD 56 77

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Observation well    

  Casing Type   Steel (black or low carbon)   Joint  Threaded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     32  ft.   11   lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   4    50    24    32   ft.    and   56    ft.

  
  
  Static Water Level 
  5  ft.    from Land surface    Date Measured   04/15/1976  
  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 
  TWO WELLS ON THIS LOG  
   
 
 Located  United States Geological Survey Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Information 
from owner Date  07/14/2005

 System  UTM - Nad83, Zone15, Meters X:  249155    Y:  5295163

  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     Material   

  
 First Bedrock   
 Last Strat  Pebbly sand/silt/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 

Davidson R. Well Co.  57032 NELSON, O. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 125721 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

147225  
County Red Lake
Quad
Quad ID 365 

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 02/04/2004
Received Date

  Well Name CROOKSTON CATTLE CO. 
 Township Range Dir Section Subsections Elevation 1070  ft. 

150 44 W 31 DDADBC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
217 ft.   204 ft. 11/09/1978 

  Drilling Method  Non-specified Rotary

  Well Address
        
    CROOKSTON MN 

 
 Geological Material Color Hardness From To
  TOP SOIL BLACK 0 2
  SAND BROWN 2 12
  SANDY CLAY BLUE 12 65
  SAND DRILLED POOR VARIED 65 72
  SAND WITH CLAY LENSES VARIED 72 76
  SANDY CLAY BLUE 76 80
  SANDY CLAY BLUE 80 180
  ROCK WHITE 180 181
  SAND COARSE 181 183
  SANDY CLAY BLUE 183 190
  FINE SAND DRILLED POOR GRAY 190 203
  SANDY CLAY WITH LENSES 203 205
  SANDY CLAY BLUE 205 217

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Commercial    

  Casing Type   Steel (black or low carbon)   Joint  Threaded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     191  ft.   11   lbs./ft.       6.25  in. to     204   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   2    12    15    189   ft.    and   204    ft.

  
  
  Static Water Level 
  15  ft.    from Land surface    Date Measured   11/09/1978  
  PUMPING LEVEL (below land surface) 
  100  ft.   after  4   hrs. pumping  30   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 
  TEST HOLE #1  
  WELL #14 L.T.P.'S  
  A-QBAA  
   
 
 Located  Minnesota Geological 
Survey

Method  Digitized - scale 1:24,000 or larger 
(Digitizing Table)

 Unique Number Verification  N/A Date  N/A
 System  UTM - Nad83, Zone15, 
Meters X:  250268    Y:  5295256

  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     Material   

  
 First Bedrock   
 Last Strat  Clay & sand-gray 

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 

Ltp Enterprises  91353 HEIRASS, R 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 147225 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

147237  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 07/14/2005
Received Date

  Well Name CITY OF CROOKSTON 
 Township Range Dir Section Subsections Elevation 1065  ft. 

150 44 W 31 CBABAC Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
200 ft.   200 ft. 11/02/1978 

  Drilling Method  --

 
 
 
 
 Geological Material Color Hardness From To
  TOPSOIL BLACK 0 2
  SAND BROWN 2 4
  CLAY BROWN 4 12
  SANDY CLAY BLUE 12 21
  SAND BROWN 21 32
  SAND, DRILLED COARSE VARIED 32 37
  SAND, DRILLED FINER VARIED 37 50
  SANDY CLAY BLUE 50 95
  SAND VARIED 95 99
  SANDY CLAY BLUE 99 120
  SAND VARIED 120 127
  SANDY CLAY BLUE 127 134
  SAND, DRILLED FAIR GRAY 134 147
  FINE SAND, DRILLED DIRTY GRAY 147 182
  SAND W/ LENSES OF CLAY GRAY 182 187
  FINE SAND, DRILLED DIRTY GRAY 187 193
  SANDY CLAY BLUE 193 200

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Test well    

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

    
    
  Open Hole    from   ft.    to      ft. 
  Screen         Make       Type   
 
  Diameter   Slot/Gauze Length Set Between
  
  
  
  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 AQUIFER  
   
 
 Located  City or Township (Minor Civil 
Division)

Method  Digitization (Screen) - Map 
(1:24,000)

 Unique Number Verification  Information 
from owner Date  07/14/2005

 System  UTM - Nad83, Zone15, Meters X:  249112    Y:  5295856

  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     Material   

  
 First Bedrock   
 Last Strat  Clay & sand-gray 

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 

Ltp Enterprises  91353 HEIRASS, R. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 147237 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

147241  
County Red Lake
Quad
Quad ID 365

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 02/04/2004
Received Date

  Well Name CITY OF CROOKSTON 
 Township Range Dir Section Subsections Elevation 1053  ft. 

150 44 W 31 ACBCCD Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
197 ft.   187 ft. 10/27/1978 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  TOPSOIL BLACK 0 2
  SAND & GRAVEL BROWN 2 4
  CLAY BROWN 4 20
  SAND W/ LENSES OF GRAVEL VARIED 20 37
  SAND, DRILLED DIRTY GRAY 37 51
  ROCKY, SANDY CLAY BLUE HARD 51 160
  ROCK 160 162
  SAND 162 164
  SANDY CLAY BLUE 164 172
  SAND, DRILLED DIRTY, FINE WASHED GRAY 172 181
  SANDY CLAY BLUE 181 182
  FINE SAND, DRILLED DIRTY GRAY 182 187
  FINE, SILTY SAND GRAY 187 192
  SANDY CLAY 192 197

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Test well    

  Casing Type   Steel (black or low carbon)   Joint  Threaded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     187  ft.   11   lbs./ft.       6.25  in. to     187   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   2    12    15    172   ft.    and   187    ft.

  
  
  Static Water Level 
  4  ft.    from Land surface    Date Measured   11/16/1978  
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping  30   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   0  to  20  ft.      
   
   
  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     Material   

  
 First Bedrock   
 Last Strat  Clay & 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 

Ltp Enterprises  91353 HEIRASS, R. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 147241 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

147243  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 04/17/1988
Update Date 10/18/2007
Received Date

  Well Name CROOKSTON 1 
 Township Range Dir Section Subsections Elevation 1069  ft. 

150 44 W 31 CCCCAB Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
177 ft.   164 ft. 11/22/1978 

  Drilling Method  Non-specified Rotary

  Well Address
        
    CROOKSTON MN 56716 

 
 Geological Material Color Hardness From To
  TOP SOIL SAND GRAVEL BROWN 0 7
  HARD SANDY CLAY ROCKY BLUE 7 16
  HARD SILTY SANDY CLAY GRAY 16 24
  SAND W/LAYERS CLAY GRAY 24 29
  SAND GRAVEL VARIED 29 47
  SAND GRAVEL MIXED W/CLAY GRAY 47 52
  HARD SANDY CLAY ROCKY GRAY 52 63
  HARD SANDY CLAY W/LENSES SAND GRAY 63 72
  HARD SANDY CLAY ROCKY GRAY 72 87
  SANDY CLAY W/ LENSES SAND GRAY 87 99
  SAND GRAVEL VARIED 99 104
  HARD SANDY CLAY ROCKY GRAY 104 107
  BOULDER RED 107 108
  HARD SANDY CLAY ROCKY GRAY 108 137
  SAND GRAVEL VARIED 137 146
  BOULDER RED 146 147
  GRAVEL ROCKS VARIED 147 157
  BOULDER RED 157 158
  GRAVEL ROCKS VARIED 158 164
  SANDY SILTY CLAY W/LENSES SAND GRAY 164 177

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Community Supply    PWS ID  1600002   Source  S01

  Casing Type   Steel (black or low carbon)   Joint  Threaded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     140  ft.   49.56   lbs./ft.       17  in. to     164   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   12    100    26    138   ft.    and   164    ft.

  
  
  Static Water Level 
  12.5  ft.    from Land surface    Date Measured   11/16/1978  
  PUMPING LEVEL (below land surface) 
  99.4  ft.   after  120   hrs. pumping  760   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Geological Survey Method  GPS SA Off (averaged)
 Unique Number Verification  Information from owner Date  N/A
 System  UTM - Nad83, Zone15, Meters X:  248897    Y:  5295182

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   0  to  60  ft.      
   
   
  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     Material   

  
 First Bedrock   
 Last Strat  Pebble free clay/sand/silt- 

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 

Ltp Enterprises  91353 SCHROEDER, F.
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 147243 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

171463  
County Polk
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 09/08/1990
Update Date 07/14/2005
Received Date

  Well Name CROOKSTON CATTLE CO 
 Township Range Dir Section Subsections Elevation 1085  ft. 

149 44 W 6 DBBCBB Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
65 ft.   65 ft. 08/18/1982 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  TOP SOIL BLACK SOFT 0 1
  SAND RED 1 8
  SAND RED MEDIUM 8 20
  SAND BLUE 20 50
  SAND BLUE MEDIUM 51 65

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Domestic    

  Casing Type   Plastic   Joint  No Information   Drive Shoe?    Yes   
No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    24   in. to     61  ft.      lbs./ft.       6  in. to     15   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type   
 
  Diameter   Slot/Gauze Length Set Between
   4    18    4    61   ft.    and   65    ft.

  
  
  Static Water Level 
  12  ft.    from Land surface    Date Measured   08/18/1982  
  PUMPING LEVEL (below land surface) 
  48  ft.   after  2   hrs. pumping  100   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  City or Township (Minor Civil 
Division)

Method  Digitization (Screen) - Map 
(1:24,000)

 Unique Number Verification  Info/GPS from 
data source Date  07/14/2005

 System  UTM - Nad83, Zone15, Meters X:  249579    Y:  5294145

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
  75   feet   E    direction    Septic tank/drain field   type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 08/18/1982 
   Manufacturer's name AERMOTOR           Model number         HP 0.5     Volts 230 
   Length of drop Pipe 40   ft.    Capacity 12   g.p.m       Type  Submersible   Material   

  
 First Bedrock   
 Last Strat   

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 

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

  County Well Index Online Report 171463 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

171464  
County Polk
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 09/08/1990
Update Date 07/14/2005
Received Date

  Well Name CROOKSTON CATTLE CO 
 Township Range Dir Section Subsections Elevation 1067  ft. 

150 45 W 36 DDACDC Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
48 ft.   48 ft. 05/14/1982 

  Drilling Method  Non-specified Rotary

  Well Address
        
    MENTOR MN 

 
 Geological Material Color Hardness From To
  CLAY YELLOW HARD 0 5
  ROCKS HARD 5 7
  CLAY YELLOW HARD 7 21
  CLAY BLUE MEDIUM 21 40
  SAND MEDIUM 40 48

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Domestic    

  Casing Type   Plastic   Joint  No Information   Drive Shoe?    Yes   
No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    24   in. to     44  ft.      lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   4    18    4    44   ft.    and   48    ft.

  
  
  Static Water Level 
  8  ft.    from Land surface    Date Measured   05/14/1982  
  PUMPING LEVEL (below land surface) 
  38  ft.   after  2   hrs. pumping  30   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Info/GPS from 
data source Date  07/14/2005

 System  UTM - Nad83, Zone15, Meters X:  248698    Y:  5295337

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
  50   feet      direction    Septic tank/drain field   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     Material   

  
 First Bedrock   
 Last Strat   

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 

Saga Well Co.  60347 SAGA 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 171464 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

191552  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 07/14/2000
Update Date 10/18/2007
Received Date

  Well Name CROOKSTON 2 
 Township Range Dir Section Subsections Elevation 1068  ft. 

150 44 W 31 CCCCAD Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
63 ft.   56 ft. 08/06/1982 

  Drilling Method  Non-specified Rotary

  Well Address
        
    CROOKSTON MN 56716 

 
 Geological Material Color Hardness FromTo
  SAND AND GRAVEL BROWN 0 8
  HARD SANDY CLAY BROWN 8 14
  SAND AND GRAVEL25 SLOT & BIGGER) VARIED 14 31
  SAND (DRILLED POOR) VARIED 31 38
  SAND AND GRAVEL W/ROCK VARIED 38 43
  SAND AND ROCK (DRILLED POOR) VARIED 43 48
  SAND AND GRAVEL W/ROCK VARIED 48 56
  SANDY CLAY BLUE 56 63

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Community Supply    PWS ID  1600002   Source  S02

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     41  ft.   49.56   lbs./ft.       17.5  in. to     56   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   12    45    15    41   ft.    and   56    ft.

  
  
  Static Water Level 
  3.2  ft.    from Land surface    Date Measured   08/02/1982  
  PUMPING LEVEL (below land surface) 
  41.1  ft.   after  72   hrs. pumping  575   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer   MONITOR        Model   8PS1214WBW 

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  18 IN. SURFACE CASING GROUTED IN TO 41 FT.  
  12 IN. GROUTED TO WITHIN 10 FT. OF SURFACE.  
   
 
 Located  Minnesota Department of Health Method  GPS SA Off (averaged)
 Unique Number Verification  N/A Date  07/15/2005
 System  UTM - Nad83, Zone15, Meters X:  248912    Y:  5295171

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   10  to  41  ft.      
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 10/22/1982 
   Manufacturer's name BERKLEY           Model number 783M-2         HP 15     Volts 460 
   Length of drop Pipe 35   ft.    Capacity 150   g.p.m    
   Type  Submersible   Material  Steel (black or low carbon) 

  
 First Bedrock   
 Last Strat  Clay & sand-gray 

Aquifer  Quat. Water Table 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 

Ltp Enterprises  91353 HEJMANEK, D. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 191552 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

191553  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 07/14/2000
Update Date 10/18/2007
Received Date

  Well Name CROOKSTON 3 
 Township Range Dir Section Subsections Elevation 1070  ft. 

150 44 W 31 CDDDBC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
75 ft.   70 ft. 05/16/1982 

  Drilling Method  Non-specified Rotary

  Well Address
        
    CROOKSTON MN 56716 

 
 Geological Material Color HardnessFromTo
  TOP SOIL BLACK 0 1
  SAND AND LIGHT GRAVEL BROWN 1 9
  SANDY CLAY BLUE 9 16
  SAND VARIED 16 33
  SAND/LIGHT GRAVEL VARIED 33 43
  SAND 18 SLOT VARIED 43 48
  SAND 12 SLOT VARIED 48 53
  SAND 12 SLOT VARIED 53 58
  SAND AND GRAVEL 35 SLOT TOOK 
WATER VARIED 58 63

  GRAVEL TOOK WATER 35-50 SLOT VARIED 63 70
  CLAY BLUE 70 75

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Community Supply    PWS ID  1600002   Source  S03

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     50  ft.   49.56   lbs./ft.       17.5  in. to     70   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   12    40    10    50   ft.    and   60    ft.
    12     50    10    60   ft.    and   70    ft.

  
  Static Water Level 
  3.9  ft.    from Land surface    Date Measured   05/12/1982  
  PUMPING LEVEL (below land surface) 
  45.1  ft.   after  72   hrs. pumping  700   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer   MONTOR        Model   8PS1214WBW 

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  18 IN. SURFACE CASING GROUTED IN TO 50 FT.  
  12 IN. CASING GROUTED TO WITH IN 10 FT. OF SURFACE.  
   
 
 Located  Minnesota Department of Health Method  GPS Differentially Corrected
 Unique Number Verification  N/A Date  N/A
 System  UTM - Nad83, Zone15, Meters X:  249522    Y:  5295142

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   10  to  50  ft.      
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 10/21/1982 
   Manufacturer's name BERKELEY           Model number 8S5M-2         HP 25     Volts 460 
   Length of drop Pipe 43   ft.    Capacity 800   g.p.m    
   Type  Submersible   Material  Steel (black or low carbon) 

  
 First Bedrock   
 Last Strat  Clay-gray 

Aquifer  Quat. Water Table 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 

Ltp Enterprises  91353 HEJMANEK, D. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 191553 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

191554  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 07/14/2000
Update Date 10/18/2007
Received Date

  Well Name CROOKSTON 4 
 Township Range Dir Section Subsections Elevation 1067  ft. 

150 44 W 31 CAADBB Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
166 ft.   156 ft. 08/05/1982 

  Drilling Method  Non-specified Rotary

  Well Address
        
    CROOKSTON MN 56716 

 
 Geological Material Color Hardness From To
  SAND AND GRAVEL BROWN 0 10
  SAND FINE/SMALL LENSES OF CLAY BROWN 10 34
  FINE SAND GRAY 34 55
  SANDY CLAY/ROCK BLUE 55 126
  SAND AND LIGHT GRAVEL VARIED 126 131
  DIRTY SAND BLUE 131 133
  SAND AND GRAVEL 35 SLOT VARIED 133 138
  GRAVEL 40 SLOT VARIED 138 143
  LENSES OF GRAVEL AND CLAY VARIED 143 148
  GRAVEL VARIED 148 156
  FINE SAND AND CLAY BLUE 156 166

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Community Supply    PWS ID  1600002   Source  S04

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    

Yes   No   Above/Below  2  ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     127  ft.   49.56   lbs./ft.       17.5  in. to     156   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   12    70    29    127   ft.    and   156    ft.

  
  
  Static Water Level 
  12.7  ft.    from Land surface    Date Measured   08/01/1982  
  PUMPING LEVEL (below land surface) 
  122.8  ft.   after  72   hrs. pumping  350   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer   MONITOR        Model   8PS1214WBW 

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  18 IN. SURFACE CASING GROUTED IN TO 126.5 FT.  
  12 IN. CASING GROUTED TO WITHIN 10 FT. OF SURFACE.  
   
 
 Located  Minnesota Department of Health Method  GPS Differentially Corrected
 Unique Number Verification  N/A Date  N/A
 System  UTM - Nad83, Zone15, Meters X:  249543    Y:  5295755

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   10  to  127  ft.      
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 10/21/1982 
   Manufacturer's name BERKELEY           Model number 7S3L-3         HP 20     Volts 460 
   Length of drop Pipe 19   ft.    Capacity 350   g.p.m    
   Type  Submersible   Material  Steel (black or low carbon) 

  
 First Bedrock   
 Last Strat  Clay & sand-gray 

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 

Ltp Enterprises  91353 HEJTMANEK, D.
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 191554 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

267670  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 02/25/2005
Update Date 07/14/2005
Received Date

  Well Name WELL D-3 
 Township Range Dir Section Subsections Elevation 1067  ft. 

150 44 W 31 CAAA Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
160 ft.   158 ft. 12/01/1981 

  Drilling Method  --

 
 
 
 
 Geological Material Color Hardness From To
  SAND/ROCK BROWN 0 38
  FINE SAND/ROCK GRAY 38 61
  HARD SANDY CLAY BLUE 61 133
  SAND, DRILLED FAIR, 10-12 SLOT GRAY 133 135
  SAND AND GRAVEL, 25 SLOT VARIED 135 158
  SAND, 10-SLOT GRAY 158 168
  DIRTY SAND/LENSES OF CLAY GRAY 168 178

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use        

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

    4   in. to     135  ft.      lbs./ft.       6.25  in. to     160   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen         Make       Type   
 
  Diameter   Slot/Gauze Length Set Between
   4        23    135   ft.    and   158    ft.

  
  
  Static Water Level 
  72.5  ft.    from Top of casing above LSD    Date Measured   06/30/2004  
  PUMPING LEVEL (below land surface) 
  21.68  ft.   after  3.5   hrs. pumping  55   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Information 
from owner Date  02/25/2005

 System  UTM - Nad83, Zone15, Meters X:  249540    Y:  5295778

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
  0   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     Material   

  
 First Bedrock   
 Last Strat   

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 

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

  County Well Index Online Report 267670 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

267672  
County Red Lake
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 02/25/2005
Update Date 07/20/2005
Received Date

  Well Name  
 Township Range Dir Section Subsections Elevation 1054  ft. 

150 44 W 31 ACCB Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
197 ft.   0 ft. 10/27/1978 

  Drilling Method  --

 
 
 
 
 Geological Material Color Hardness From To
  TOPSOIL BLACK 0 2
  SAND AND GRAVEL BROWN 2 4
  CLAY BROWN 4 20
  SAND WITH LENSES OF GRAVEL VARIED 20 37
  SAND DRILLED DIRTY GRAY 37 51
  SANDY CLAY HARD ROCKY BLUE 51 160
  ROCK 160 162
  SAND 162 164
  SANDY CLAY BLUE 164 172
  SAND DRILLED DIRTY FINE WASHED GRAY 172 181
  SANDY CLAY BLUE 181 182
  SAND DRILLED DIRTY FINE GRAY 182 187
  SAND SILTY GRAY FINE GRAY 187 192
  SANDY CLAY 192 197

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use        

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

        4  in. to     172   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen         Make       Type   
 
  Diameter   Slot/Gauze Length Set Between
  
  
  
  Static Water Level 
  4.2  ft.    from No Information    Date Measured   10/27/1978  
  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)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Information 
from owner Date  02/25/2005

 System  UTM - Nad83, Zone15, Meters X:  249691    Y:  5296039

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
  0   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     Material   

  
 First Bedrock   
 Last Strat   

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 

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

  County Well Index Online Report 267672 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

267833  
County Polk
Quad Marcoux Corners
Quad ID 365D

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 07/14/2005
Update Date 07/14/2005
Received Date

  Well Name USGS E23 
 Township Range Dir Section Subsections Elevation 1073  ft. 

149 44 W 6 BABACB Elevation Method 
Calc from DEM 
(USGS 7.5 min 
or equiv.) 

Well Depth Depth Completed Date Well Completed 
66 ft.   66 ft. 06/30/2004 

  Drilling Method  --

 
 
 
 
 Geological Material Color Hardness From To

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use        

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

    
    
  Open Hole    from   ft.    to      ft. 
  Screen         Make       Type   
 
  Diameter   Slot/Gauze Length Set Between
  
  
  
  Static Water Level 
  18.7  ft.    from Top of casing above LSD    Date Measured   06/30/2004  
  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)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Info/GPS from 
data source Date  07/14/2005

 System  UTM - Nad83, Zone15, Meters X:  249332    Y:  5295025

  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     Material   

  
 First Bedrock   
 Last Strat   

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 

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

  County Well Index Online Report 267833 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

685472  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date
Update Date 10/18/2007
Received Date 09/12/2003

  Well Name THE NATURE CONSERVANCY 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DCDBAC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
120 ft.   120 ft. 06/08/2003 

  Drilling Method  Non-specified Rotary

  Well Address
    1313 5TH ST SE 
    MINNEAPOLIS MN 55414 

 
 Geological Material Color Hardness From To
  TOP SOIL 0 1
  SAND & GRAVEL 1 12
  CLAY 12 24
  GRAVEL 24 26
  CLAY & ROCK 26 79
  SAND 79 120

  Drilling Fluid 
  Water

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Observation well    

  Casing Type   Plastic   Joint  No Information   Drive Shoe?    Yes   
No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     110  ft.      lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make       Type  plastic 
 
  Diameter   Slot/Gauze Length Set Between
   4    20    10    110   ft.    and   120    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)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  GPS SA Off (averaged)
 Unique Number Verification  N/A Date  N/A
 System  UTM - Nad83, Zone15, Meters X:  259304    Y:  5289893

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   0  to  100  ft.   8   bags

   
   
  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     Material   

  
 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 

Lako Well Co.  91339 LAKO, P. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 685472 Printed 8/21/2008  
HE-01205-07    
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Minnesota Unique Well No.  

  

620680  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date
Update Date 10/18/2007
Received Date 10/16/2003

  Well Name THE NATURE CONSERVANCY 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DDBACA Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
15 ft.   15 ft. 07/09/2003 

  Drilling Method  Auger (non-specified)

 
 
 
 
 Geological Material Color Hardness FromTo
  SAND, ORGANIC, LOAMY BLACK 0 2
  SAND WITH GRAVEL WELL SORTED MED TAN 2 9
  SAND VERY WELL SORTED COARSE TAN 9 11
  DIAMICTON, CLAYEY DRY GRAY 11 15

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Plastic   Joint  Threaded   Drive Shoe?    Yes   
No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    2   in. to     6.3  ft.   72   lbs./ft.       8.25  in. to     14.5   ft.

    2   in. to     15  ft.   72   lbs./ft.   
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  plastic 
 
  Diameter   Slot/Gauze Length Set Between
   2    10    4.3    6.3   ft.    and   10.6    ft.

  
  
  Static Water Level 
  7.74  ft.    from Land surface    Date Measured   07/09/2003  
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection Y       12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  USGS ID : 474310096121801. 
   
 
 Located  Minnesota Department of Health Method  GPS SA Off (averaged)
 Unique Number Verification  N/A Date  N/A
 System  UTM - Nad83, Zone15, Meters X:  259587    Y:  5290049

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  CONCRETE from   0  to  3  ft.   3   bags

   
   
  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     Material   

  
 First Bedrock   
 Last Strat  Clay-gray 

Aquifer  Quat. Water Table 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 

U.s. Geol Survey  M0113 LARSON, W. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 620680 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

654760  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 02/21/2002
Update Date 10/18/2007
Received Date

  Well Name OB-4 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DDBACA Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
121 ft.   102 ft. 09/12/2001 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  TOP SOIL BLACK 0 1
  SAND W/COBBLES BROWN 1 4
  ROCK VARIED 4 5
  SANDY CLAY GRAY 5 64
  SAND VARIED 64 110
  SAND - COARSE VARIED 110 120
  ROCK VARIED 120 121

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Piezometer    

  Casing Type   Plastic   Joint  Welded   Drive Shoe?    Yes   
No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    2   in. to     98  ft.      lbs./ft.       6.75  in. to     121   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make       Type  plastic 
 
  Diameter   Slot/Gauze Length Set Between
   2    12    4    98   ft.    and   102    ft.

  
  
  Static Water Level 
  3  ft.    from Land surface    Date Measured   09/12/2001  
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection Y       12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Information 
from owner Date  N/A

 System  UTM - Nad83, Zone15, Meters X:  259592    Y:  5290045

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Bentonite from   0  to  50  ft.   2   bags

   
   
  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     Material   

  
 First Bedrock   
 Last Strat  Boulder or boulders 

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 

L.t.p. Enterprises, Inc.  91686 RANUM, C. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 654760 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

654761  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 02/21/2002
Update Date 10/18/2007
Received Date

  Well Name OB-5 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DDBCAB Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
122 ft.   102 ft. 09/13/2001 

  Drilling Method  Non-specified Rotary

  Well Address
        
     MN 

 
 Geological Material Color Hardness From To
  TOP SOIL BLACK 0 1
  SAND & ROCK BROWN 1 8
  SANDY CLAY GRAY 8 68
  SAND GRAY 68 110
  SAND COARSE VARIED 110 121
  ROCK VARIED 121 122

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Piezometer    

  Casing Type   Plastic   Joint  Welded   Drive Shoe?    Yes   
No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    2   in. to     98  ft.      lbs./ft.       6.75  in. to     122   ft.

    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make       Type  plastic 
 
  Diameter   Slot/Gauze Length Set Between
   2    12    4    98   ft.    and   102    ft.

  
  
  Static Water Level 
  2  ft.    from Land surface    Date Measured   09/13/2001  
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection Y       12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  Digitization (Screen) - Map 

(1:24,000)
 Unique Number Verification  Information 
from owner Date  N/A

 System  UTM - Nad83, Zone15, Meters X:  259505    Y:  5290022

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Bentonite from   0  to  50  ft.   2   bags

   
   
  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     Material   

  
 First Bedrock   
 Last Strat  Boulder or boulders 

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 

L.t.p. Enterprises, Inc.  91686 RANUM, C. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 654761 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

685465  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date
Update Date 10/18/2007
Received Date 09/12/2003

  Well Name CROOKSTON 5 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DCDBAC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
123 ft.   123 ft. 06/09/2003 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  TOP SOIL 0 1
  SAND & GRAVEL 1 11
  CLAY 11 25
  GRAVEL & ROCK 25 27
  CLAY WITH ROCKS 27 77
  SAND 77 123

  Drilling Fluid 
  Water

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Community Supply    PWS ID     Source  

  Casing Type   Steel (black or low carbon)   Joint  No Information   Drive Shoe?    

Yes   No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     93  ft.   49.56   lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   12    40    30    93   ft.    and   123    ft.

  
  
  Static Water Level 
  4.28  ft.    from Land surface    Date Measured   06/27/2003  
  PUMPING LEVEL (below land surface) 
  70.31  ft.   after  25   hrs. pumping  1000   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer   MONITOR        Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  GPS SA Off (averaged)
 Unique Number Verification  Information from owner Date  07/15/2005
 System  UTM - Nad83, Zone15, Meters X:  259310    Y:  5289897

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   10  to  73  ft.   81   bags

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 09/05/2003 
   Manufacturer's name GOULDS           Model number 10RJMC         HP 50     Volts 460 
   Length of drop Pipe 78   ft.    Capacity    g.p.m       Type  Submersible   Material   

  
 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 

Lako Well Co.  91339 LAKO, P. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 685465 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

685466  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date
Update Date 10/18/2007
Received Date 09/12/2003

  Well Name CROOKSTON 6 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DDBACA Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
118 ft.   118 ft. 06/10/2003 

  Drilling Method  Non-specified Rotary

 
 
 
 
 Geological Material Color Hardness From To
  TOP SOIL 0 1
  GRAVEL 1 9
  CLAY W/ROCK 9 35
  SAND 35 37
  CLAY 37 45
  SAND 45 49
  SANDY CLAY 49 57
  GRAVEL 57 118

  Drilling Fluid 
  Water

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Community Supply    PWS ID     Source  

  Casing Type   Steel (black or low carbon)   Joint  No Information   Drive Shoe?    

Yes   No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     88  ft.   49.56   lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   12    40    30    88   ft.    and   118    ft.

  
  
  Static Water Level 
  4.46  ft.    from Land surface    Date Measured   06/27/2003  
  PUMPING LEVEL (below land surface) 
  70.21  ft.   after  25   hrs. pumping  1000   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer   MONITOR        Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 
 
 
 Located  Minnesota Department of Health Method  GPS SA Off (averaged)
 Unique Number Verification  Information from owner Date  07/15/2005
 System  UTM - Nad83, Zone15, Meters X:  259589    Y:  5290063

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   10  to  83  ft.   95   bags

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 09/05/2003 
   Manufacturer's name GOULDS           Model number 10RJMC         HP 50     Volts 460 
   Length of drop Pipe 75   ft.    Capacity    g.p.m       Type  Submersible   Material   

  
 First Bedrock   
 Last Strat  Gravel (+larger) 

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 

Lako Well Co.  91339 LAKO, P. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 685466 Printed 8/21/2008  
HE-01205-07    



Minnesota Unique Well No.  

  

685472  
County Polk
Quad Mentor
Quad ID 334B

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date
Update Date 10/18/2007
Received Date 09/12/2003

  Well Name THE NATURE CONSERVANCY 
 Township Range Dir Section Subsections Elevation 1151  ft. 

149 43 W 18 DCDBAC Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
120 ft.   120 ft. 06/08/2003 

  Drilling Method  Non-specified Rotary

  Well Address
    1313 5TH ST SE 
    MINNEAPOLIS MN 55414 

 
 Geological Material Color Hardness From To
  TOP SOIL 0 1
  SAND & GRAVEL 1 12
  CLAY 12 24
  GRAVEL 24 26
  CLAY & ROCK 26 79
  SAND 79 120

  Drilling Fluid 
  Water

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Observation well    

  Casing Type   Plastic   Joint  No Information   Drive Shoe?    Yes   
No   Above/Below     ft. 
  Casing Diameter  Weight     Hole Diameter

    4   in. to     110  ft.      lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make       Type  plastic 
 
  Diameter   Slot/Gauze Length Set Between
   4    20    10    110   ft.    and   120    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)  
   

N O   R E M A R K S 
 
 
 Located by:  Minnesota Department of Health Method:  GPS SA Off (averaged)
 Unique Number Verification:  N/A Input Date:  07/15/2005
 System:  UTM - Nad83, Zone15, Meters X:  259304    Y:  5289893

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from   0  to  100  ft.   8   bags

   
   
  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     Material   

  
 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 

Lako Well Co.  91339 LAKO, P. 
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 685472 Printed 5/13/2009  
HE-01205-07    
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MDH Scoping II Letter 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8[0CI npn ts zr,r,, lt
SCOPING DECISION NOTICE NO. 2

Instructions for Completins the Scoping No. 2 Form

Note: Any data elements required in the first scoping decision notice must also be used to complete
remainder of the wellhead protection plan.

frF

Name of Public Water Supply:

Crookston
City of Crookston PWSID 1600002

Date:

January 17,2007

Name of the Wellhead Protection Manager:

Mr. Patrick Kelly, P.8., Public Works Director

Addressl

124 North Broadway

City:

Crookston

Lip:

s6716

Unique Well Numbers:

147243 (Well l), 191552 (Well 2), 191553 (Well 3),
191554 (Well 4),685465 (Well s),685466 (Well6)

Phone:

218-28r-5711

N R S N : Not required.
If this hox is checked fhis ilnfe elemenf is NOT nenec(rru fnr wnrrr wellhearl nrnfecfion nlan

x because it is not needed or it has been included in the first scoping decision notice. Please go to
the next data element.

N R S R : Required for the remainder of the plan.
If this box is checked this data MUST be used for the "remainder of the plan."x

S = Submit to MDII. If this box is checked, this data element MUST be included in your
wellhead protection plan and submitted to MDH.

If there is NO check mark in the rrsrr box but there is an "x" in the "R" box. this data element
MUST be included in your plan, but should NOT be submitted to MDH. This box will only be
checked if MDH does not have access to this data element. This will help to reduce the cost by
reducing the amount of paper and time to reproduce the data element.



t
DATA ELEMENTS ABOUT THE PHYSICAL ENVIRONMBNT

"ffi
N R s An existing map or list of local precipitation gauging stations,

X

Technica|AssistanceComments:Thenranagementof thevulnerablep
Management Area(s) must reflect what is known about this data element.

N R S An existing tablc showing the average monthly and annual precipitation in inches for the preceding fivc
years.

X X
Technica|AssistanceComments:Themanagementof thevulnerablepu
Management Area(s) rnust reflect what is known about this data element.

l"%.-wt$.;:u, , \

N R s An existing geologic map and a description ofthe geology, including aquifers, confining layers, recharge
areas, discharge areas, sensitive areas as defined in Minnesota Statutes, section 103H.005. subdivision l3"
and grouudrvater flow characteristics.x

Technical Assistance Comments: The management of all
must reflect what is known about this data element.

the Drinking Water Supply Management Area(s)

N R s Existing records ofthe geologic materials penetrated by wells, borings, exploration test holes, or
excavations, including those submitted to the department.X

Technical Assistance comments: The management of all Drinking Water Supply Management Area(s) must
reflect what is known about this data element.

N R s Existing borehole geophysical records from wells, borings, and exploration test holes.

X
Technical Assistance comments: The management of all the Drinking Water Supply tutunug.*Tiffiffi
reflect what is known about this data element." :
N R s Existing surface geophysical studies.

X

Technical Assistance comments: The management of the all the Drinking Water Supptytutu*gr**, a.*19
must reflect what is known about this data element.

N R s Existing maps ofthe soils and a description ofsoil infiltration characteristics.

X X

Technical Assistance comments: The management of the lulnerable parts of the Drinking *"r.r S*ply
Management Area(s) must reflect what is known about this data element.

N R s A description or an existing map of known eroding lands that are causing sedimentation problems.

x
Technical Assistance Comments:



.,i$:iw
..:**":ir,-r.:i

N R S An existing map of the boundarics and flow directions of rnajor watcrshed units and minor watershed units

x
Technical Assistance Comments:

N R S An existing map and a list of public waters as defined in Minncsota Statutcs, section 103G.005,
subdivision 15, and public drainage ditches.

X

Technical Assistance Comments:

N R S The shoreland classifications ofthe public waters listed under subitern (2), pursuant to part 6120.3000 and
Minnbsota Statutes. sections 103F.201 to 103F.221.

X

Technical Assistance Comments:

N R s An existing map of wetlands regulated under Chapter 8420 and Minnesota Statutes, section I 03G.22 I to

t03G.2373.X

Technical Assistance Comments:

N R S An existing map showing those areas delineated as floodplain by existing local ordinances.

x
Technical Assistance Comments:

DATA ELEMENTS ABOUT THE LAND USE

An existing map ofparcel boundaries.

Technical Assistance Comments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.

An existing map ofpolitical boundaries.

Technical Assistance Comments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.

An existing map ofpublic land surveys including township, range, and section.

Technical Assistance Comments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.



N IRIS-TxT; A map.and an inventory of the current and historical agricultural, residential, commercial, industrial,
recreational, and institutional Iand uses and potential contaminant sources.

I 
lechnical Assistance^Comments: The inventory, mapping, and management of land uses and potential ;;r.res

I 
of contamination for all the Drinking water Supply Management Area(s) must reflect what is known about

I these data elements. as follows:
I

Moderate Vulnerabilit), - Wells, underground automotive waste disposal systems, sewer systems
serving more than 20 people or 2 or more facilities, cesspools, and tanks.

FIieh Vulnerabilir-v - All land uses and potential sources of contamination.

As a starting point, MDII will provide a list of specific potential sources of contamination from State data
bases, and a Iist of categories of potential sources of contamination that helps identiff what is meant by ,,all
potential sources of contamination." At least 25 of each type of potential contaminalt source and land use
must be inventoried, Iocation verified, and mapped during plan development. Management strategies must
be developed for all potential sources of contamination. Aiso, the inventory of the Iriler Wellhead
Management zone must be completed on forms provided by the MDH.

N R s An existing comprehensive land-use map.

X X
Technica|AssistanceComments:Themanagementofal l theDrinkingw"' . 's@
must reflect what is known about this data element.

N R s Existing zoning map.

X X
Technical Assistance comments: The management of all the Drinking Water Supply tlunug"-*, affi
must reflect what is known about this data element.

*:y)^::r,:.i

N R s An existing map oftransportation routes or corridors.

x
Technical Assistance comments: The management of all the Drinking Water Supply tutrnug.rn*, ar*[
must reflect what is known about this data element.

N R S An existing map of storm sewers, sanitary sewers, and public water supply systems.
X

Technical Assistance comments: It is not necessary to include a map of your public water supply system in
your plan if you feel it would pose a threat to security of your .yrt".. Anexisting map of the storm sewers
and sanitary sewers in all of the Drinking Water Supply Management Area(s) must be included in the
wellhead protection plan and must also be submitted to the MDH as part ofthe approval process.

N R s An existing map ofthe gas and oil pipelines used by gas and oil suppliers.

x X

Technical Assis
Management

tanc

Are
e comments: The management of the vulnerable parts of the Drinking water Supply
a(s) must reflect what is known about this data element.

4



R[C[ nPn L3 zoo(

An exist ing nrap or l ist of publ ic drainage systems

Technical Assis(ance conrntenls: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.

An existing record ofconstruction, maintenance, and use ofthe public watcr supply rvell and other wells
within the drinking water supply rnanagement area.

Tcchnical Assistancc contments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.

DATA ELEMENTS ABOUT WATER QUANTITY



An cxisting list of rvells covered by statc appropriation pemrits, including amounts of water appropriared,
tyre ofuse, and aquifcr sourcc.

Technical Assistancc conrnrents: The management of all the Drinking Water Supply Management Area(s)
must reflect wliat is klown about this data element.

An existing deseription of known well interference problems and water use conflicts.

Technical Assistancc Commen(s: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.

An exist ing l ist ofstate environmental bore holes, including uniquc well  nunrber, aquifer measured, ycars
ofrecord, and averagc rnontlr ly Icvcls.

Technical Assistancc contments: The management of all the Drinking Water Supply Management Area(s)
must reflect what is known about this data element.

DATA ELEMENTS ABOUT WATER QUALITY

f i . :.,ii" i i

N R s An existing map or list of the state water quality management classification for each stream and lake

X
Technical Assistance Comments:

N R s An existing summary of lake and stream water quality monitoring data, including:
Lbacteriologicalcontaminationindicators; 4.sedimentation;
2. inorganic chemicals;
3. organic chemicals;

5. dissolved oxygen; and
6. excessive growth or deficiency ofaquatic plants.

X

Tschnical Assistance Comments:

N R S
An existing r
l. bacteriolo

iunmary of water quality data, including:
gical contamination indicators;
chemicals; and
emicals.

The management of the Drinking Water Supply Management Area(s) must
is data element. If it exists, be sure to include the Nitrate probability
ride the management of the rulnerable Drinking water supply Management

Technical Assistanc

reflect what is kn
mapping Study ar
Area(s).

I 2. inorganic

l ' :grg
e Comments:

rwn about th
rd use it to g

N R S An existing list of water chemistry and isotopic data liom wells, springs, or other groundwater sampling
points.X

Management Area(s)Technical Assistance comments: The management of all the Drinking Water Supply
must reflect what is known about this data element.



N R S An cxisting report ofground*,ater tracer studies

x
'rechnical Assislance Comments: The ntanagement of all the Drinking Water Supply Vunuget*rr, ,fr*19
lnust reflect what is known about this data element.

N R S An existing sitd study and well water analysis of known areas of groundwater contalnination.

x
Technical Assistance Comments: The ntanagenrent of all
must reflect what is known about this data element.

the Drinking Water Supply Managernent Area(s)

N R S An existing property audit idcntifying contamination.

X
Technical Assistance Comments: The management of all the Drinking Water Supply Uunug.nl.* arr49
must reflect what is known about this data element.

N R s An existing report to the Minnesota Department of Agriculture and the Minnesota Pollution Control
Agency ofcontaminant spills and releases.X

Technical Assistance Comments: The management of all
must reflect what is known about this data element.

the Drinking Water Supply Management Area(s)



 
 
 
 
 
 

City of Crookston Public Hearing Notice and City Council Meeting Minutes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





PROPOSED MINUTES OF THE CROOKSTON CITY COUNCIL, POLK COUNTY, MINNESOTA.  THE FIRST REGULAR 
MEETING OF JULY 14, 2009, COUNCIL CHAMBERS, CITY HALL.  
 

Mayor David Genereux called the meeting to order at 7:00 p.m. and requested all present to stand for a moment of 
silence. 
 

ROLL CALL 
 

Council Members present in answer to roll call were:  Dana Johnson, Marlys Mjoen, Keith Mykleseth, Wayne Melbye, 
Dale Stainbrook, Tom Vedbraaten, Guy Martin, and Frank Lindgren. 
Council Members absent:  None. 
 

Staff present were:  Tom Lindo, Pat Kelly, Mike MacDonald, Scott Kleven, Richard Rock, Tim Motherway, Phyllis Hagen, 
Aaron Parrish and Betty Arvidson. 
 

CROOKSTON FORUM 
 
There was no one present to address the Council. 
 

APPROVAL OF AGENDA 
 

Arvidson asked to add item 8.03, “Approve accepting grant agreement from the State of Minnesota for Airport 
Improvements”, to the Regular Agenda.  On motion by Council Member Lindgren, seconded by Council Member Mjoen 
and duly carried that the Agenda be approved as amended. 
 

CONSENT AGENDA 
 

Council Member Mjoen asked that item 6.10 “Approve budget adjustments to accommodate the unallotment of a portion 
of LGA for 2009 and to lift the capital improvement moratorium” be moved to item 8.04 under the regular agenda.  On 
motion by Council Member Melbye, seconded by Council Member Johnson, and duly carried by roll call vote to approve 
the Consent Agenda which includes the following items: 
 

6.01 Council Minutes of June 23, 2009. 
6.02 City of Crookston bills and disbursements in the amount of $419,636.62 .  Check Nos. 37516 through 37658. (RES.  
        No. 25081) 
6.03 Approve partial payment estimate No. 4, Crookston Flood Control Project Stage 3B-Phase 1 to Spruce Valley  
        Corporation in the amount of $139,249.48. (RES. No. 25082) 
6.04 Approve setting public hearing on Drainage improvements on the east side of South Washington Ave for July 28,  
        2009.  (RES. No. 25083) 
6.05 Approve partial payment estimate No. 1, 2009 Street Improvements, to Gordon Construction of Mahnomen, Inc. in  
        the amount of $56,972.69. (RES. No. 25084) 
6.06 Approve resolution for sale of 129 Mill Street. (RES. No. 25085) 
6.07 Approve resolution for sale of 506 Pleasant Avenue. (RES. No. 25086) 
6.08 Approve resolution waiving building permit fees for Habitat for Humanity. (RES. No. 25087) 
6.09 Approve resolution utilizing Tobacco Settlement funds for worksite health screenings for the employees. (RES. No.  
        25088) 
6.10 This item was moved to item 8.04 under the regular agenda. 
6.11 Approve resolution for conveyance of property to the Crookston Housing and Economic Development Authority.  
       (RES. No. 25089) 
6.12 Approve resolution for a revised Intermediary Relending Program Work Plan. (RES. No. 25090) 
6.13 Approve Dance Permit for Ox Cart Festival, August 14, 9 p.m. – 12 midnight, Central Park, Class Act – DJ.  
6.14 Approve Dance permit for Ox Cart Festival, August 15, 9 p.m. – 1 a.m., Central park, Tommy Helgeson.  
 

PUBLIC HEARINGS 
 
7.01 Mayor Genereux opened the pubic hearing on the Wellhead Protection Plan Phase II for the City of Crookston. Pat 
Kelly, Public Works Director, stated the Department of Health requires municipalities that derive their drinking water from 
an underground source to create a Wellhead Protection Plan.  The plan has two phases.  The first phase is more of a 
technical phase that defines our drinking water supply management area. We completed Phase I a couple of years ago.  
The second phase, the one we are working on now, identifies potential hazards.  It inventories contaminents within our 
drinking water supply management area; recommends best management practices and hazard mitigation strategies for 
us to best defend and protect our underground water supply.  This public hearing is held to receive public comment.  
Copies of the Phase II plan was sent to all affected agencies, watersheds, and counties within our management area.  
Any comments, suggestions received will be included in our final draft that will be submitted to the Department of Health 
for their approval.   
 
Mayor Genereux asked if anyone else wished to be heard and upon hearing none closed the public hearing.   
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7.02 Mayor Genereux opened the pubic hearing  on Policies & Procedures for the 2009 Crookston Rehabilitation Grant.  
Robbin Brieland reviewed the grant information.  The City was awarded a Small Cities Development Program (SCDP) 
grant through the Department of Employment and Economic Development (DEED) for 13 owner occupied units and 8 
renter occupied units in the amount of $533,747.  Homeowners in the Woods Addition will be invited for a full application 
on a first come first serve basis.  There are a few homeowners on a waiting list from the last rehabilitaion  grant and they 
will move to the top of the list.  The maximum SCDP funds will be $22,000 in both deferred and repayable loans.  Owner 
occupied projects will have the option of SCDP deferred loans for a 7 year period or a 3% loan for a duration not to 
exceed 10 years based on applicants repayment ability.  Renter occupied projects will have the option of SCDP deferred 
loans for 50% of project costs for a duration of 5 years or a 3% loan for 20% of project costst for a duration not to exceed 
10 years.  Council Member Mykleseth asked when could we apply for additional funds.  Brieland stated that DEED likes to 
see at least 70% of existing grant funds spent before applying for additional funds. This means we would not be 
submitting an application this fall for 2010 funding but most likely the fall of 2010 for 2011 funding.  We have received 
many applications from the Jerome’s Addition as well as Sampson’s Addition.  They would be good target areas for future 
grant applications.  Mykleseth asked if homeowners would have to reapply or if they could use the same applications.  
Brieland stated we could use the existing applications.   
        
Mayor Genereux asked if anyone else wished to be heard and upon hearing none closed the public hearing.   
 

REGULAR AGENDA 
 

8.01 On motion by Council Member Mykleseth, seconded by Council Member Vedbraaten, and duly carried: 
         Resolution to approve Policies & Procedures for the 2009 Small Cities Development Program Owner Occupied  
         Housing Rehabilitation  Program authorizing to levy on all property Special Service District Charges for flood control.  
        (RES. No. 25091) 
 

8.02 On motion by Council Member Mjoen, seconded by Council Member Johnson and duly carried: 
         Resolution to approve Policies & Procedures for the 2009 Small Cities Development Program Renter Occupied  
         Housing Rehabilitation Program  (RES. No. 25092) 
 

8.03 On motion by Council Member Vedbraaten, seconded by Council Member Lindgren and duly carried: 
Resolution to accept a grant agreeement from the State of MN for Airport Improvements  (RES. No. 25093) 

 

8.04 On motion by Council Member Melbye, seconded by Council Member Lindgren, and duly carried: 
Resolution to approve budget adjustments to accommodate the unallotment of a portion of LGA for 2009 and to lift 
the capital improvement moratorium (RES. No. 25904) 

 
REPORTS AND STAFF RECOMMENDATIONS 
 

Tom Lindo, IT Director, reported that he has been working with Scott Kleven to provide WIFI to campers at Central Park. 
 
Dan Johanneck, CHEDA Executive Director, reminded Council of the joint Planning Commission/CHEDA Board/Council 
meeting to review plans for the next housing development concept to be held on July 21st.   
 
Frank Lindgren, Council Member At-Large  - No Report 

Dana Johnson, Council Member 1st Ward  - No Report 
Marlys Mjoen, Council Member 2nd Ward   - No Report 
Keith Mykleseth, Council Member 3rd Ward  - No Report 

Wayne Melbye, Council Member 4th Ward  - No Report 

Dale Stainbrook, Council Member 5th Ward  -  No Report 

Tom Vedbraaten, Council Member 6th Ward  -  No Report 
Guy Martin, Council Member At-Large   - No Report 
 
Mayor Genereux relayed an invitation from Craig Morgan at Titan Machinery to their grand opening to be held on July 23rd 
with ribbon cutting at 4:30.   
 
ADJOURNMENT 
 

Mayor Genereux declared the meeting adjourned at 7:23  p.m. 
 
 
 
_____________________________________________      ____________________________________________  
David W. Genereux, Mayor                                                               Betty Arvidson, City Clerk-Treasurer   
 



 
 
 
 
 
 

At A Glance WHP Measure Implementation Table 
 

 



Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Measure 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

A1
A2 X
A3 * * X
B1 X
B2
B3
B4
B5
B6
B7
C1
C2
C3
C4
D1
E1 X
E2
E3 X
E4 X
F1 X
F2 X
F3

X = Summarized in Year 8
* = Complete implementable measures with annual maintenance and monitoring

At A Glance Table for implementing WHP Measures Identified in The Crookston WHP Plan Part 2, Chapter 5.




