
 
 
 
 
 
 
 

SEALED WELLS 
 
 
  



Hydro Engineering 10318 KLOECKL, J. 

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

  Well Address
    541 500TH ST E  

    BELLE PLAINE MN 56011 

 Geological Material Color Hardness From To
  TOP SOIL BLACK SOFT 0 5

  FINE SAND GRAY SOFT 5 20

  MEDIUM SAND GRAY SOFT 20 30

  COARSE SAND GRAY SOFT 30 50

  FINE SAND GRAY SOFT 50 52

  CLAY GRAY SOFT 52 120

  FINE SAND GRAY SOFT 120 225

  CLAY & SAND GRAY HARD 225 245

  FINE SAND GRAY SOFT 245 280

  MEDIUM SAND GRAY SOFT 280 295

  COARSE SAND GRAY SOFT 295 330

  Drilling Fluid
  --

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

  Casing Type Joint  Welded   Drive Shoe?   Yes   No   Above/Below  1  ft.

Casing Diameter  Weight Hole Diameter

  16   in. to     310  ft.      lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    12    20.8    310   ft.    and   330    ft.

  Static Water Level
  132  ft.    from Land surface    Date Measured   08/06/1976 

  PUMPING LEVEL (below land surface)
  160  ft.   after     hrs. pumping  1281   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

  SCREEN SLOT 60TO125 
  WELL SEALED 11-17-1999 BY 10318
  ORIGINAL USE IR - IRRIGATION

 Located by:  Minnesota Geological 
Survey

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

 Unique Number Verification:  N/A Input Date:  03/25/1996

System: UTM - Nad83, Zone15, 
Meters

X:  439592    Y:  4940178

  Grouting Information    Well Grouted?      Yes    No  Not Specified

Grout Material:  Neat Cement from   0  to  23  ft. 0   

  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 0     Volts 
    Length of drop Pipe    ft.    Capacity    g.p.m        Type     Material  

 First Bedrock  

 Last Strat 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

  County Well Index Online Report 129227 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

129227
County Scott

Quad Belle Plaine South

Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 02/23/1989

Update Date 06/02/2014

Received Date

  Well Name O'BRIEN, KEVIN

 Township Range Dir Section Subsections Elevation 858  ft.

113 24 W 7 BACD Elevation Method
7.5 minute 
topographic map (+/- 
5 feet)

Well Depth Depth Completed Date Well Completed

330 ft. 330 ft. 08/06/1976

  Drilling Method  Cable Tool

Page 1 of 1Well Log Report - 00129227

3/18/2015http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000129227



Mueller Well Co. 96460 KERN, T. 

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

 Geological Material Color Hardness From To
  SAND, GRAVEL & BOULDERS 0 56

  NIGGER HEADS 56 62

  SANDY CLAY YELLOW 62 80

  SANDY 80 90

  SANDY CLAY 90 114

  SAND 114 215

  SANDY BLUE 215 234

  SAND WATER BEARING 234 258

  Drilling Fluid
  --

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

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

No   Above/Below  0  ft.

Casing Diameter  Weight Hole Diameter

  8   in. to     233  ft.   27.74   lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    8     30    20    238   ft.    and   258    ft.

  Static Water Level
  135  ft.    from Land surface    Date Measured   07/11/1963 

  PUMPING LEVEL (below land surface)
  151  ft.   after  2   hrs. pumping  150   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

  SEALED 06-12-2006 BY 1815; PREVIOUS USE: IN

 Located by:  Minnesota Department of Health
Method:  Digitization (Screen) - Map 
(1:24,000)

 Unique Number Verification:  Information from 
owner

Input Date:  11/26/2001

System: UTM - Nad83, Zone15, Meters X:  440176    Y:  4941294

  Grouting Information    Well Grouted?     Yes    No  Not Specified

  Nearest Known Source of Contamination
      feet      direction       type

    Well disinfected upon completion?      Yes      No 

  Pump    Not Installed   Date Installed 

    Manufacturer's name RAPIDAYTON          Model number B 63         HP 15     Volts 220
    Length of drop Pipe    ft.    Capacity    g.p.m        Type  Submersible   Material  

 First Bedrock  

 Last Strat sand 
Aquifer Quat. Buried Unconf. Aquife 

Depth to Bedrock ft.

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

Yes      No 

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

  Well Contractor Certification

  County Well Index Online Report 235768 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

235768
County Scott

Quad Belle Plaine South

Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 09/21/1989

Update Date 03/10/2014

Received Date

  Well Name EXECLSIOR PLASTICS

 Township Range Dir Section Subsections Elevation 863  ft.

113 24 W 6 DBAABD Elevation Method
7.5 minute 
topographic map (+/- 
5 feet)

Well Depth Depth Completed Date Well Completed

258 ft. 258 ft. 07/11/1963

  Drilling Method  Cable Tool

Page 1 of 1Well Log Report - 00235768

3/18/2015http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000235768



Barrick Well Co. 27017 DEAHENSEN,P. 

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

  Well Address
    913 MAIN  E  

    BELLE PLAINE MN 

 Geological Material Color Hardness From To
  SAND BROWN 0 143

  Drilling Fluid
  --

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

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

No   Above/Below  2  ft.

Casing Diameter  Weight Hole Diameter

  2   in. to     129  ft.      lbs./ft.       8  in. to     143   ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  WESCO      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    2     10    10    129   ft.    and   139    ft.

  Static Water Level
  134  ft.    from Land surface    Date Measured   05/21/1991 

  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
  WELL GMMW1 
  WELL SEALED 08-02-2002 BY 34625
  ORIGINAL USE MW - MONITOR WELL
  WELL WAS GROUTED FROM 0-60', 110-123' OUTSIDE LAST AUGER AND FROM 0-123' 
INSIDE 
  NOTE: LOST AUGER IN HOLE FROM 28'-123'

  Grouting Information    Well Grouted?      Yes    No  Not Specified

Grout Material:  from     to  123  ft.

Grout Material:  Neat Cement from     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
Aquifer

Depth to Bedrock ft.

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

Yes      No 

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

  Well Contractor Certification

  County Well Index Online Report 477920 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

477920
County Scott

Quad Belle Plaine South

Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 10/16/1992

Update Date 03/12/2014

Received Date

  Well Name FINA SERVE INC.

 Township Range Dir Section Subsections Elevation ft.

113 24 W 6 DBB Elevation Method

Well Depth Depth Completed Date Well Completed

143 ft. 139 ft. 05/21/1991

  Drilling Method  Power Auger

Page 1 of 1Well Log Report - 00477920

3/18/2015http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000477920



Barrick Well Co. 27017 MATTMILLER,G.

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

  Well Address
    913 MAIN  E  

    BELLE PLAINE MN 

 Geological Material Color Hardness From To
  SAND BROWN MEDIUM 0 22

  SAND GRAY MEDIUM 22 32

  SAND BROWN MEDIUM 32 70

  CLAY BROWN MEDIUM 70 89

  SAND BROWN MEDIUM 89 144

  Drilling Fluid
  --

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

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

No   Above/Below  2.5  ft.

Casing Diameter  Weight Hole Diameter

  2   in. to     129  ft.      lbs./ft.       8  in. to     100   ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    2     10    10    129   ft.    and   139    ft.

  Static Water Level
  84  ft.    from Land surface    Date Measured   07/08/1991 

  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
  WELL GMMW2 
  WELL SEALED 08-02-2002 BY 34625
  ORIGINAL USE MW - MONITOR WELL

  Grouting Information    Well Grouted?      Yes    No  Not Specified

Grout Material:  Neat Cement from     to  125  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
Aquifer

Depth to Bedrock ft.

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

Yes      No 

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

  Well Contractor Certification

  County Well Index Online Report 477921 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

477921
County Scott

Quad Belle Plaine South

Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 10/16/1992

Update Date 03/12/2014

Received Date

  Well Name FINA SERVE

 Township Range Dir Section Subsections Elevation ft.

113 24 W 6 CBB Elevation Method

Well Depth Depth Completed Date Well Completed

144 ft. 139 ft. 07/08/1991

  Drilling Method  Power Auger

Page 1 of 1Well Log Report - 00477921

3/18/2015http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000477921



Barrick Well Co. 27017 MATTMILLER,G.

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

  Well Address
    913 MAIN ST E  

    BELLE PLAINE MN 

 Geological Material Color Hardness From To
  SAND BROWN MEDIUM 0 37

  SAND GRAY MEDIUM 37 76

  SANDY CLAY BLACK MEDIUM 76 80

  SAND BROWN MEDIUM 80 90

  VF SAND BROWN MEDIUM 90 95

  CLAYEY SAND GRY/BRN MEDIUM 95 105

  FINE SAND, DENSE BROWN 105 145

  Drilling Fluid
  Bentonite

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

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

No   Above/Below  2.5  ft.

Casing Diameter  Weight Hole Diameter

  2   in. to     130  ft.      lbs./ft.       8  in. to     100   ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    2     10    10    130   ft.    and   140    ft.

  Static Water Level
    ft.    from     Date Measured    

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

  Well Head Completion
  Pitless adapter manufacturer          Model   

Casing Protection         12 in. above grade

 At-grade (Environmental Wells and Borings ONLY) 

R E M A R K S
  MW 3 
  WELL SEALED 08-02-2002 BY 34625
  ORIGINAL USE MW - MONITOR WELL

  Grouting Information    Well Grouted?      Yes    No  Not Specified

Grout Material:  Neat Cement from     to  115  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
Aquifer

Depth to Bedrock ft.

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

Yes      No 

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

  Well Contractor Certification

  County Well Index Online Report 477922 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

477922
County Scott

Quad Belle Plaine South

Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 10/16/1992

Update Date 03/12/2014

Received Date

  Well Name FINA SERVE

 Township Range Dir Section Subsections Elevation ft.

113 24 W 6 DBB Elevation Method

Well Depth Depth Completed Date Well Completed

145 ft. 140 ft. 07/18/1991

  Drilling Method  Multiple methods used

Page 1 of 1Well Log Report - 00477922
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W.t.d. Environmental 27653 MATTMILLER,G.

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

  Well Address
    913 MAIN ST E  
     MN 

 Geological Material Color Hardness From To
  SAND BROWN MEDIUM 0 141

  Drilling Fluid
  --

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

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

No   Above/Below   ft.

Casing Diameter  Weight Hole Diameter

  2   in. to     129  ft.      lbs./ft.       8  in. to     141   ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  stainless steel

Diameter   Slot/Gauze Length Set Between
    2     10    10    129   ft.    and   139    ft.

  Static Water Level
  132  ft.    from Land surface    Date Measured   04/05/1993 

  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
  WELL SEALED 08-02-2002 BY 34625
  ORIGINAL USE MW - MONITOR WELL
  WELL HEAD COMPLETION - FLUSH GRADE

  Grouting Information    Well Grouted?      Yes    No  Not Specified

Grout Material:  Neat Cement from     to  125  ft. 1.5   yrds.

  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

  County Well Index Online Report 522960 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

522960
County Scott

Quad

Quad ID

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 03/31/1995

Update Date 02/14/2014

Received Date

  Well Name MW-4

 Township Range Dir Section Subsections Elevation ft.

113 24 W 6 DBB Elevation Method

Well Depth Depth Completed Date Well Completed

141 ft. 139 ft. 04/06/1993

  Drilling Method  Auger (non-specified)

Page 1 of 1Well Log Report - 00522960

3/18/2015http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000522960



Traut M.J. Well Co. 71536

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

  Well Address

    BELLE PLAINE MN 56011 

 Geological Material Color Hardness From To
  GRAVEL BROWN SOFT 0 75
  CLAY GRAY MEDIUM 75 95
  SANDY CLAY BROWN MEDIUM 95 110
  SAND BROWN MEDIUM 110 284
  CLAY GRAY MEDIUM 284 286
  SAND BROWN MED-HRD 286 309
  CLAY GREEN LIME MEDIUM 309 310
  SAND WHT/BRN HARD 310 311
  STREAKS WHT/GRN HARD 311 315
  SAND WHITE HARD 315 339
  STREAKS WHITE HARD 339 341
  SAND WHITE HARD 341 350

  Drilling Fluid
  Bentonite

  Well Hydrofractured?  Yes   No

  From  Ft.  to  Ft. 

  Use    Abandoned   Status  Sealed       

  Casing Type   Plastic   Joint  No Information   Drive Shoe?  Yes  

No   Above/Below   ft.

Casing Diameter  Weight Hole Diameter

  4   in. to     220  ft.      lbs./ft.       8.75  in. to     282   ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON      Type  plastic

Diameter   Slot/Gauze Length Set Between
    4     35    60    220   ft.    and   280    ft.

  Static Water Level
  124  ft.    from Land surface    Date Measured   01/23/2001 

  PUMPING LEVEL (below land surface)
  315  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) 

R E M A R K S

  M.G.S. NO. 4078. WELL SEALED 04-09-2001 BY 71536.
  ORIGINAL USE: TW - TEST WELL.
  WELL DRILLED BY STEFFL DRILLING.

 Located by:  Minnesota Department of Health Method:  GPS SA Off (averaged)

 Unique Number Verification:  N/A Input Date:  01/09/2007

System: UTM - Nad83, Zone15, Meters X:  440248    Y:  4940667

  Grouting Information    Well Grouted?      Yes    No  Not Specified

Grout Material:  Other from   0  to  210  ft. 26   bags

Grout Material:  Pearock from   210  to  282  ft. 0.8   yrds.

Grout Material:  Neat Cement from   283  to  350  ft. 12   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  

 Cuttings  Yes

 First Bedrock  Mt.Simon Sandstone

 Last Strat Mt.Simon Sandstone 
Aquifer Quat. Buried Unconf. Aquife 

Depth to Bedrock  309  ft.

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

Yes      No 

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

  Well Contractor Certification

  County Well Index Online Report 657348 Printed 3/18/2015

HE-01205-07    

Minnesota Unique Well No.

657348
County Scott

Quad Belle Plaine South

Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING 

RECORD
Minnesota Statutes Chapter 103I

Entry Date 02/15/2001

Update Date 03/10/2014

Received Date

  Well Name BELLE PLAINE TW

 Township Range Dir Section Subsections Elevation 858  ft.

113 24 W 6 DCDBAC Elevation Method
7.5 minute 
topographic map (+/- 
5 feet)

Well Depth Depth Completed Date Well Completed

350 ft. 280 ft. 01/23/2001

  Drilling Method  Non-specified Rotary

Page 1 of 1Well Log Report - 00657348
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PWSID: 1700001

PWS Name: Belle Plaine
PWS Type: Community

PWS Status: Active

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

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

Sources in Flow;

MNDWIS PWS SOURCES IN FLOW
Source Info MNDWIS Data CWI Data

Sample
Point

ID
Name Type Availability Status

Well No.
(link to

Well
Log(s))

Location
Info (link to

Map)

Drill
Year

Depth
(in

feet)

Case
Depth

(in
feet)

Case
Diam.

(in
inches)

Drill Date
Depth

Completed
(in feet)

Case
Depth

(in feet)

Case
Diam.

(in
inches)

S02
#1 -

West
Well

GW Emergency
Out

Long
Term

201245
O*

06/27/1994
(M. Sweers) 1949 280 261 16 00-00-1949 280.00 261.00 16.00

S03 Well #3 GW Primary Active 538038 01/25/1995
(B. Banat) 1994 330 240 18 06-10-1994 330.00 239.00 18.00

S04 Well #4 GW Primary Active 651697
11/26/2001

(S.
Robertson)

2001 331 245 18 10-09-2001 331.00 245.00 18.00

MNDWIS PWS SOURCES REMOVED FROM FLOW
Source Info MNDWIS Data CWI Data

Sample
Point

ID
Name Type Availability Status

Well No.
(link to

Well
Log(s))

Location
Info (link to

Map)

Drill
Year

Depth
(in

feet)

Case
Depth

(in
feet)

Case
Diam.

(in
inches)

Drill Date
Depth

Completed
(in feet)

Case
Depth

(in feet)

Case
Diam.

(in
inches)

S01 #2 - East
Well GW Sealed Inactive 226757

O*
06/27/1994
(M. Sweers) 1955 287 257 0 00-00-1955 287.00 257.00 12.00

MNDWIS and CWI data value discrepancies in preceding tables are shown in RED (0 or null values excepted).

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

UNVERIFIED Well Data
Well

Search
Reference

Name(s)
Unique

Well
Number

Drilled
Depth
(ft.)

Completed
Depth (ft.)

Depth
Cased
(ft.)

Casing
Diameter

(in.)

Year
Constructed

Construction
Type

Year
Out of
Service

Sealing
Record?

Year
Sealed

Location
Info Comments

A Driven Well 30.0 30.0 Before 1924 Cable
Tool/Bored 1948

Bet. RR
tracks &

Beaver St.,
at Willow

St.

Ref.: MGS
City Well
files. See
1942 map.

B Driven Well 30.0 30.0 30.0 6.0 Before 1924 Cable
Tool/Bored 1948

Bet. RR
tracks &

Beaver St.,
at Willow

St.

Ref.: MGS
City Well
files. 1942

map.

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

1 of 4 11/19/2013 5:31 PM



UNVERIFIED Well Data
Well

Search
Reference

Name(s)
Unique

Well
Number

Drilled
Depth
(ft.)

Completed
Depth (ft.)

Depth
Cased
(ft.)

Casing
Diameter

(in.)

Year
Constructed

Construction
Type

Year
Out of
Service

Sealing
Record?

Year
Sealed

Location
Info Comments

C Driven Well 30.0 30.0 30.0 6.0 Before 1924 Cable
Tool/Bored 1948

Bet. RR
tracks &

Beaver St.,
at Willow

St.

Ref.: MGS
City Well
files. 1942

map.

D Driven Well 30.0 30.0 30.0 6.0 Before 1924 Cable
Tool/Bored 1948

Bet. RR
tracks &

Beaver St.,
at Willow

St.

Ref.: MGS
City Well
files. 1942

map.

E Driven Well 30.0 30.0 30.0 6.0 Before 1924 Cable
Tool/Bored 1948

Bet. RR
tracks &

Beaver St.,
at Willow

St.

Ref.: MGS
City Well
files. 1942

map.

F 160-foot
Well 160.0 160.0 144.0 10.0 Before 1947 Cable

Tool/Bored
N. part of

town.

Ref.: 1947
MDH San.

Rpt.

G
No. 1 West
Well; Test

Well

201245
S* 280.0 280.0 280.0 20.0 1946 Cable

Tool/Bored

In Prairie
Park, S

1/2-block
of Block

150.

Ref.: 1949
MDH San.
Rpt. CWI
states 282'
depth, 16"

csg.

H

Old
Well-Farmers

Creamery;
H71848

207137 1950 Y 1995
State and
Meridian

Sts.

Ref.: 1950
MDH San.
Rpt. Inter-

conn'd
w/city

supply. Is
this

207137?
Was it

sealed by
H71848

(242' deep,
8" csg to
228')?

CWI: year
drilled was

1935,
depth was
248', 8"

csg to 225'.

I
New

Well-Farmers
Creamery

Before 1950
State and
Meridian

Sts.

Ref.: 1950
MDH San.
Rpt. Inter-

conn'd
w/city
supply.

J

Minnesota
Valley Milk
Processing
Plant Well;

H43406

213578 87.0 87.0 36.0 1942 Y 1993

Ref.: 1951
MDH San.
Rpt. Inter-

conn'd
w/city
supply.
Const.

details/date
drilled fm

CWI.

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

2 of 4 11/19/2013 5:31 PM



UNVERIFIED Well Data
Well

Search
Reference

Name(s)
Unique

Well
Number

Drilled
Depth
(ft.)

Completed
Depth (ft.)

Depth
Cased
(ft.)

Casing
Diameter

(in.)

Year
Constructed

Construction
Type

Year
Out of
Service

Sealing
Record?

Year
Sealed

Location
Info Comments

K No. 2 East
Well

226757
R* 282.0 282.0 250.0 12.0 1955

Ref.: 1955
MDH San.

Rpt.

L 213-foot
Well 213.0 213.0 8.0 Before 1944 Cable

Tool/Bored

Water
Works

plant, SW
corner

Prairie &
Willow

Sts.

Ref.: 1944
MGS

Bulletin
31. 1909
Sanborn,
Sheet 3.

M 310-ft. Well 310.0 310.0 8.0 Before 1944 Cable
Tool/Bored

Ref.: 1944
MGS

Bulletin
31.

N 1894 Well

Intersection
of Main &
Meridian

Sts.

Ref.: 1894
& 1900
Sanborn
maps.

Databases Searched Remarks

County Well Index (1-mile radius); MDH DWP
Microfiche; MDH 1988-2002 Muni Well Inventory;
Biennial Report of the MN State Dairy and Food
Commissioner-1907; Minnesota Geological Survey
City Well File Folders; MGS Bulletin (22, 27, 31, or
32); MNBrew.com (breweries); MDH DWP
MNDWIS; Past and Present MN Railroad Stations;
MN Historical Soc.- 1951 Underwriters Insp.
Bureau historical map ; Sanborn Fire Insurance
Maps; MDH WELLS

This Unverified Municipal Well Inventory is as complete and thorough as possible, given
available documentation. However, MDH Planners and Hydrologists, as well as City
representatives, should feel free to add or subtract from this report as necessary. BELLE
PLAINE was incorporated in 1868. No creameries are noted in 1907 operating in the town.
It is unclear if the "Farmers Creamery" is the same as the Milton Creamery. It appears that
Farmers Creamery at NE corner of State & Meridian had two wells (H & I, on this list).
Both appear to have been inter-connected with the city supply. One was sealed, likely Old
Creamery Well (H). There appears to be one unverified creamery well still unsealed (H or
I). It appears that the city not only had cross connections with the creamery, but later
purchased the property and installed the five driven wells there. Two test wells (651696 &
657348) are documented as sealed. References L & M, on this list do not match any other
well. Can city help? A brewery reportedly operated under various names (Birk & Schmitt,
etc.) in the town from 1876 to 1916. Sanborn historical maps from 1894, 1900, 1909, 1930
& 1937 were reviewed for this report. Several public & private wells were found on these
maps. It appears that the Milton Dairy may be the same facility as "Farmers Creamery".
There may be a well at the brewery, since a fire pump is shown on the 1894 Sanborn. Three
Minnesota Valley Milk Assoc. wells have been sealed, including one (213579) likely to
have been inter-connected with the city supply. The other two sealed MN Valley Milk wells
were 213580 & 213581. The 1894 & 1900 Sanborns list a city well at the intersection of
Main and Meridian. The 1900 Sanborn shows a likely well near the railroad water tank. A
private well is also shown on Sheet 3 of the 1900 Sanborns, at the corner of Prairie and Elm
streets. 1909 Sanborn map shows water tower north of City Hall. 1910 historical photo
shows windmill north of Soehnholz Stable building. These could be same well. Both bldgs
were apparently razed for Keupp Motors. Can city help determine well locations? An
historic "Old Salt Well" 221445 is shown on the map. No well sealing record was found for
this well.

Unverified Well Data Compiled By: Geoffery Nash Compiled Date: 11/18/2013 1:05:28 PM

Source: MN Dep't. of Health - 11/19/2013

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

3 of 4 11/19/2013 5:31 PM



 

   
Use of MDH Public Water Supply Sources Report

   
   The report you have received shows three classes of Public Water Supply wells:   
   
      •   In Use (actively used)   
      •   Removed From Flow (for back-up or emergency use; may be disconnected from PWS)   
      •   Unverified Wells (unused wells with no documented location, unique ID number, and/or well sealing record)   
   
   Unverified wells are unsealed, abandoned wells. These wells pose a risk of contamination to existing wells and aquifers.   
   According to State Well Code and under the terms of your Wellhead Protection Plan, your PWS may need to identify,   
   locate, and properly seal Unverified Wells within your Drinking Water Supply Management Area, to current MDH standards.   
   While historical records may indicate that some of these wells were "capped", "abandoned", or "sealed" in the past,   
   unless it can be shown that the sealing was performed to current standards, they may need to be located, cleaned out,   
   and sealed properly with a well sealing record issued.   
   
   The report lists database references that were searched to compile the report. Under "Remarks" are notes and questions   
   to help you with this process. State grant funding is available to help fund sealing of these old public water supply wells.   
   
   If you have questions, please talk to your MDH Planner or Hydrologist to address your PWS’s specific issues. This report   
   is not intended to be the "last word" on the status of unverified wells and your input will be critical in successfully   
   finding and sealing these potential sources of contamination.   
   

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

4 of 4 11/19/2013 5:31 PM



A-E. Five Driven Wells

N. 1894 Well
Main & Meridian

I. NEW WELL-BELLE PLAINE CREAMERY
Approx. area

L . 213-ft. Well
SE corn. Willow & Prairie

651697 BELLE PLAINE 4

538038 BELLE PLAINE 3

K. 226757 BELLE PLAINE 2

657348 BELLE PLAINE TW

651696 BELLE PLAINE TW

213582 MINNVALLEY MILK

213579 MINVALLEY MILK ASSN.

213581 MINVALLEY MILK ASSN.

213580 MINVALLEY MILK ASSN.

H. 207137 BELLE PLAINE CREAMERY

G. 201245 BELLE PLAINE 1 WEST WELL

221445 BELLE PLAINE SALT WELL 1

J. 213578 MINVALLEY MILK PROCESSIN

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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Keys Well Co.  62012 KEYS WELL

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

  Well Address
        
    BELLE PLAINE MN 
 
 Geological Material Color Hardness From To
  HARDPAN 0 22
  SAND & GRAVEL 22 58
  HARDPAN & BOULDERS 58 64
  CLAY 64 110
  FINE SAND & CLAY 110 115
  HARDPAN & BOULDERS 115 185
  VERY FINE SAND 185 201
  SAND 201 218
  HARDPAN 218 241
  SAND & GRAVEL 241 280

  Drilling Fluid
  --

  Well Hydrofractured?   Yes   No
  From  Ft.  to  Ft.

  Use    Community Supply    PWS ID     Source  

  Casing Type      Joint  No Information   Drive Shoe?    Yes  
No   Above/Below  0  ft.

  Casing Diameter  Weight     Hole Diameter

    16   in. to     261  ft.      lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON EVERDUR      Type  

  Diameter   Slot/Gauze Length Set Between
    16        20    260   ft.    and   280    ft.
  
  
  Static Water Level
  134  ft.    from Land surface    Date Measured   1949

  PUMPING LEVEL (below land surface)
  146.5  ft.   after     hrs. pumping  663   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 Differentially
Corrected

 Unique Number Verification:  Info/GPS from data
source

Input Date:  06/27/1994

 System:  UTM - Nad83, Zone15, Meters X:  439666    Y:  4940964

  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  sand +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

  County Well Index Online Report Printed 11/18/2013  
HE-01205-07    

Minnesota Unique Well No. 

 

 
County Scott

Quad Belle Plaine South
Quad ID 91D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

 
Entry Date 05/05/1989

Update Date 04/12/2007
Received Date

  Well Name BELLE PLAINE 1 WEST WELL

 Township Range Dir Section Subsections Elevation 866  ft.

113 24 W 6 CACDCA Elevation Method
Calc from DEM
(USGS 7.5 min or
equiv.)

Well Depth Depth Completed Date Well Completed

280 ft. 280 ft. 00/00/1949

  Drilling Method  --

Well Log Report - 00201245 http://bonfim/cwi/well_log.asp?wellid=201245

1 of 1 11/18/2013 11:39 AM
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Keys Well Co.  62012

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

 
 
 
 
 Geological Material Color Hardness From To
  SANDY CLAY AND SMALL ROCKS 0 10
  SAND AND GRAVEL 10 38
  SANDY CLAY AND SMALL ROCKS BROWN 38 80
  CLAY AND ROCKS GRAY 80 86
  HARD PAN 86 105
  SAND, PEBBLES AND WOOD 105 202
  COARSER SAND 202 220
  FINE SAND 220 223
  COARSER SAND AND PEBBLES 223 229
  FINER SAND 229 233
  COARSE WATER SAND AND GRAVEL 233 241
  GRAVEL 241 243
  COARSE GRAVEL 243 246
  FINER SAND 246 248

  Drilling Fluid
  --

  Well Hydrofractured?   Yes   No
  From  Ft.  to  Ft.

  Use    Abandoned   Status  Sealed       

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

 No   Above/Below  0  ft.

  Casing Diameter  Weight     Hole Diameter

    8   in. to     225  ft.      lbs./ft.

  Open Hole    from   ft.    to      ft.

  Screen YES        Make  JOHNSON EVERDUR      Type  

  Diameter   Slot/Gauze Length Set Between
    8        20    225   ft.    and   245    ft.
  
  
  Static Water Level
  120  ft.    from Land surface    Date Measured   07/10/1978

  PUMPING LEVEL (below land surface)
  132  ft.   after     hrs. pumping  125   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
  NOW MARSHALL GUILLITON CREATIVE TOOL CO
  WELL SEALED 10-03-1995 BY 27058
  ORIGINAL USE IN - INDUSTRIAL
  

 Located by:  Minnesota Geological
Survey

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

 Unique Number Verification:  N/A Input Date:  01/01/1990

 System:  UTM - Nad83, Zone15,
Meters

X:  439115    Y:  4941614

  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 POMONA           Model number         HP 0     Volts 
   Length of drop Pipe    ft.    Capacity    g.p.m       Type  Turbine   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

  County Well Index Online Report Printed 11/19/2013  
HE-01205-07    

Minnesota Unique Well No. 

 

 
County Scott

Quad Belle Plaine North
Quad ID 91A

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

 
Entry Date 02/11/1988

Update Date 05/06/2005
Received Date

  Well Name BELLE PLAINE CREAMERY

 Township Range Dir Section Subsections Elevation 845  ft.

113 24 W 6 BCBCAB Elevation Method
7.5 minute
topographic map (+/-
5 feet)

Well Depth Depth Completed Date Well Completed

248 ft. 245 ft. 12/04/1935

  Drilling Method  --

Well Log Report - 00207137 http://bonfim/cwi/well_log.asp?wellid=0000207137

1 of 1 11/19/2013 11:36 AM
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Layne Well Co.  27010

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

 
 
 
 
 Geological Material Color Hardness From To
  DRIFT 0 87

  Drilling Fluid
  --

  Well Hydrofractured?   Yes   No
  From  Ft.  to  Ft.

  Use    Abandoned   Status  Sealed       

  Casing Type      Joint  No Information   Drive Shoe?    Yes  
No   Above/Below  0  ft.

  Casing Diameter  Weight     Hole Diameter

    36   in. to     87  ft.      lbs./ft.

  Open Hole    from 87  ft.    to    87  ft.

  Screen NO        Make       Type  

  Diameter   Slot/Gauze Length Set Between
  
  
  
  Static Water Level
  17  ft.    from Land surface    Date Measured   1943

  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
  GRAVEL PACKED
  WELL SEALED 10-19-1993 BY 27022
  

 Located by:  Minnesota Geological
Survey

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

 Unique Number Verification:  N/A Input Date:  01/01/1990

 System:  UTM - Nad83, Zone15,
Meters

X:  438614    Y:  4941951

  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 0     Volts 
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material  

 
 First Bedrock  

 Last Strat  Quaternary deposit 
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

  County Well Index Online Report Printed 11/19/2013  
HE-01205-07    

Minnesota Unique Well No. 

 

 
County Scott

Quad Belle Plaine North
Quad ID 91A

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

 
Entry Date 02/11/1988

Update Date 05/06/2005
Received Date

  Well Name MINVALLEY MILK PROCESSIN

 Township Range Dir Section Subsections Elevation 740  ft.

113 25 W 1 ABDAAC Elevation Method
7.5 minute
topographic map (+/-
5 feet)

Well Depth Depth Completed Date Well Completed

87 ft. 87 ft. 00/00/1943

  Drilling Method  --

Well Log Report - 00213578 http://bonfim/cwi/well_log.asp?wellid=213578

1 of 1 11/19/2013 9:57 AM
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License Business Name  Lic. Or Reg. No. Name of Driller

 
 
 
 
 Geological Material Color Hardness From To
  SOIL & GRAVEL 0 9
  CLAY & GRAVEL 9 18
  SAND & GRAVEL 18 36
  QUICKSAND 36 90
  COARSE SAND 90 91
  CLAY 91 97
  SAND 97 135
  GRAVEL & QUICKSAND 135 180
  CLAY BLUE 180 187
  ROCK FRAGMENTS 187 200
  GRAVEL 200 202
  SHELLY ROCK 202 210
  SANDSTONE 210 242
  CLAY PUR/WHT 242 368
  GRANULES OF CHIPS 368 380
  FRAGMENTS OF CLAY RED/WHT 380 385
  ROCK FRAGMENT WHITE 385 390
  FRAGMENTS OF CLAY & CALCITE 390 420
  WEATHERED BASALT 420 430
  FRESH BASALT 430 710

  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
  111 WINCHELL 1873 & SAMPLES DESCRIBE 210-710 FEET
  LOG TO 210 FEET FROM WINCHELL 1872 SAMPLES FROM 420-620 FEET MGS NO.
  

 Located by:  Minnesota Geological
Survey

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

 Unique Number Verification:  Other,
note in remarks

Input Date:  01/01/1990

 System:  UTM - Nad83, Zone15, Meters X:  438209    Y:  4941956

  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  

 
 Cuttings  Yes

 First Bedrock  Mt.Simon Sandstone

 Last Strat  Chengwatana Volcanic Grp. 
Aquifer   

Depth to Bedrock  202  ft.

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

   No

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

  Well Contractor Certification

  County Well Index Online Report Printed 11/18/2013  
HE-01205-07    

Minnesota Unique Well No. 

 

 
County Scott

Quad Belle Plaine North
Quad ID 91A

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING
RECORD

Minnesota Statutes Chapter 103I

 
Entry Date 02/11/1988

Update Date 06/09/2010
Received Date

  Well Name BELLE PLAINE SALT WELL 1

 Township Range Dir Section Subsections Elevation 750  ft.

113 25 W 1 BBAD Elevation Method
7.5 minute
topographic map (+/-
5 feet)

Well Depth Depth Completed Date Well Completed

710 ft. 710 ft.

  Drilling Method  --

Well Log Report - 00221445 http://bonfim/cwi/well_log.asp?wellid=0000221445

1 of 1 11/18/2013 11:32 AM
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Results tagged “Belle Plaine”

The Survey, Year II: It could use a little salt...

 0  Tweet 0

In our previous post regarding the initial evaluation of the progress made by State Geologist

Newton Horace Winchell in the first year of the implementation of the Minnesota Geological

and Natural History Survey, we ended with the following question and prompt:

"With added responsibility, greater authority, a higher budget, and a full season available

to conduct fieldwork--a significant improvement to his "means at disposal"-- how would

the reconnaissance of the second year of the Geological and Natural History Survey of

Minnesota be described? Hasty and incomplete, or concise and comprehensive?

Access The Second Annual Report for the year 1873 on the Digital Conservancy to find

out."

For those of you who didn't read ahead, the work conducted during the second year of the

Survey could be described as a concise and comprehensive effort at course-correction. Prior to

the formal establishment of the state geological survey in 1872, the state legislature made

investments to develop the potential economic output of Minnesota's natural resources. One

measure, a 1870 land grant to aid the Belle Spring Salt Company in the development of a salt

spring, would later influence the work of the State Geologist, as well as have direct financial

impact upon the progression of the Survey.

In 1857, when incorporated as a state, Minnesota was granted 72 sections of land (containing 12

salt springs and six sections of land adjacent to each) by the U.S. government. In 1870, a large

tract of the designated "salt lands" was granted by the state legislature to the Belle Plaine Salt

Company to aid in the development of a salt springs at the company's site in Belle Plaine, Scott

County, Minnesota. "An Act to aid the Belle Plaine Salt Company in the development of a Salt

Springs at Belle Plaine," outlined the stipulations of the grant. The land was to be awarded on

the basis of the expenditures the company made for machinery, material, and labor in the

development of the spring to produce salt for manufacture. The act stipulated the state

legislature's rights to the development and realization of the springs in Section 4, which stated

that if the Belle Plaine Salt Company was successful in the production of brines, the state would

impose "a duty of one cent per bushel of fifty-six pounds on all salt manufactured" to be

collected by "whatever rules and regulations deemed necessary."

To place added scrutiny to the arrangement, "An Act to aid the Belle Plaine Salt Company" was

amended by the state legislature on March 4, 1871 in "An Act to further aid the Bell Plaine Salt

Company...". The further aid came with further stipulation. In order to obtain additional lands

under the act, the company's site and surrounding area would have to be evaluated by a

qualified geologist, who after identifying and studying the geological composition of the vicinity

of Belle Plaine, would produce a favorable report:

"Provided, That before said company shall receive any benefits from the foregoing

provisions or do any act or thing which shall entitle said company to receive the title to

any of the lands therein mentioned, or to any lien thereon, or rights thereto, they shall

employ a competent and practical geologist to be named and selected by the governor of

the state, to make a thorough geological survey of the grounds where the works of the

said company are located, and of the adjacent territory, and procure the opinion of such

geologist as to the probabilities of a deposit of salt being ground in paying quantities in

that neighborhood, and as to its definite location, if any. Such opinion shall be in writing

and filed with the governor. If in the opinion of such geologist there is a deposit of salt at

the point where said company are now boring for the same, or in that vicinity, which is

accessible to mining in quantities that may be profitably worked, and that such deposit

can be located with reasonable certainty. If such opinion shall not be procured, or be
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Subscribe to RSS Feed

Subscribe by Email

RECENT ENTRIES

Friday Flora: I went to a garden

party...
"I went to a garden party, reminisced with my

old friends A chance to share old memories and

play…

By wils0952 | Comments (0)

Question and Answer
What they did before Google... Question C.D.

Velie to Thomas Sadler Roberts, December 8,

1921: My Dear Doctor: I have…

By wils0952 | Comments (0)

Termites
Are you sick of glass plate negatives yet? I

certainly do post a lot about them. The fact is

I…

By wils0952 | Comments (0)

Exploring Minnesota's Natural History: Search Results file:///M:/Old_Muni_Files-GNash/OMW Searches/Belle Plaine/BellePla...

1 of 3 11/19/2013 5:49 PM

nashg1
Text Box
Salt Well History



adverse, then, and in such case, that part of this act preceeding this proviso shall have no

force or effect. "

In the summer of 1871, Governor Horace A. Austin appointed Alexander Winchell, director of

the Geological Survey of Michigan, to make an evaluation of the Belle Plaine site. Alexander

Winchell surveyed the Belle Plaine well and surrounding area in June of that year and sent an

official report to Governor Austin titled "Report of a geological survey of the vicinity of Belle

Plaine, Scott County, Minn" on June 17, 1871. Alexander Winchell stated the purpose of his

work in the report, which was to "form an opinion of the prospect of obtaining brine at Belle

Plaine, or in its vicinity, of sufficient strength to sustain the manufacture of salt." After several

pages of a description of salt, brine, and the circumstances related to the composition and

presence of saliferous geological formations, Alexander Winchell described the various samples

that he identified at Belle Plaine and came to the following determination: "Although I am

unable, for reasons already stated, to report favorably in reference to the prospect of obtaining

brine at Belle Plaine, I entertain a decided conviction that it would be judicious to make a

further expenditure at that place." Alexander Winchell recommended that the well at Belle

Plaine be drilled deeper - to the point that it reached the bottom of the layer of Potsdam

sandstone. He outlined his reasons in the report:

"The results are of public utility. Even if possessing no positive value, mere negative

results are valuable, as indicating in what formations, and under what circumstances to

expect nothing. Negative results, systematically and reliably attained, may save many

ventures and expenditures hereafter... it is a public, more than a private interest, which is

concerned in exploring this sand stone; and it would be good public policy if the State

would provide for the expense. This locality is the proper one for the experiment, since by

far the most expensive portion of the undertaking has now been completed, in sinking a

substantial six-inch pipe through the boulder drift two hundred feet, to the surface of the

friable sand rock."

According to the Second Annual Report of the Minnesota Geological and Natural History

Survey, the Belle Plaine well was drilled to a greater depth in 1872 following Alexander

Winchell's recommendation. In July of 1872, samples of soil and rock procured from drillings

between the depths of 242 to 411 feet were prepared and sent to Alexander Winchell to be

examined. In a letter to Governor Horace Austin dated August 12, 1872, Alexander Winchell

relayed that he "made a pretty thorough physical examination of the specimens and reviewed

all that has been published on the question of their identification and their relationship to the

geology of Belle Plaine." Following a description of the specimens, classifications and

observations, Alexander Winchell reported to the governor, "there is no hope, either of salt

or a well of fresh water, by boring deeper, and not another dollar ought to be

expended in this hope." He concluded, "The fault committed here as in so many other

cases, was an attempt to proceed independently of geological knowledge in the

beginning, and to call for scientific aid, not so much to guide an important

enterprise, as to help it out of difficulty."

Alexander Winchell's letter to Governor Austin, which included the second assessment of the

Belle Plaine well, came just one month after Alexander's younger brother, Newton Horace

Winchell, appeared in front of the University of Minnesota's Board of Regents on July 15 1872

and accepted the assignment of implementing the Minnesota Geological and Natural History

Survey as the State Geologist for Minnesota.

Following the general reconnaissance that Newton Winchell made in his first year of the

Minnesota survey, his second year at the helm would begin by following up on his older brother

Alexander's observations of the Belle Plaine well. In February of 1873, Governor Austin ordered

Newton Winchell to make an assessment of the well, which by then had reached a depth of 700

feet. After examination, Newton Winchell submitted a report to the governor that corroborated

his brother's earlier conclusions, "I have no hesitation in saying that in the rocks of

that age there is almost a certainty that no salt would be obtained, and that no

lower formation would offer better inducement to sink the well deeper."

So what would become of the Belle Plaine Salt Company? Apparently, the opinions of the

brother geologists proved to be adverse towards the presence of salt in the geological structure

at Belle Plaine, casting "An act to aid the Belle Plaine Salt Company" to have "no force or

effect." One month after Newton Winchell's conclusion was turned over to the governor, on

March 10, 1873, the state legislature passed "An act to aid the Geological and Natural History

Survey of the State...," an amendment to the original March 1, 1872 act that created the Survey.

Section 1 reveals the effect of the amendment:

"Section 1. The state lands known as "state salt lands," donated by the general

government to aid in the development of the brines in the state of Minnesota, shall be

transferred to the custody and control of the board of regents of the [U]niversity of
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Minnesota. By said board of regents these lands may be sold in such manner, or in such

amounts, consistent with the laws of the state of Minnesota, as they may see fit, the

proceeds thereof being held in trust by them, and only disbursed in accordance with the

law ordering a geological and natural history survey of the state."

In addition to an annual appropriation of $2000, proceeds from the sale of the salt lands were

granted to the Survey, thus making amends for previous ill-informed geological endeavors by

providing a base of support to fund further explorations of the natural resources of the state.

The 1873 act to aid the Survey also came with a stipulation that ultimately guided how Newton

Winchell would spend the remainder of his second year of Survey work:

"Sec. 3. The board of regents of the [U]niversity of Minnesota, shall cause the immediate

survey and investigation of the peat deposits of the state of Minnesota, accompanied by

such tests and chemical examination as may be necessary to show their economical value,

and their usefulness for the purposes of common fuel, a full report thereon to be

presented to the legislature as soon as practicable."

Stay tuned for part 2 of The Survey - Year II, where Winchell, by then well-seasoned in his

Survey experience, launched a full investigation on the presence of peat in Minnesota.

Tags:  Alexander Winchell, Belle Plaine, brine, drill, Governor Horace Austin, Michigan,

Newton Horace Winchell, peat, Potsdam sandstone, saliferous, salt, Scott County, well
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A-E. Five Driven Wells

N. 1894 Well
Main & Meridian

I. NEW WELL-BELLE PLAINE CREAMERY
Approx. area

L . 213-ft. Well
SE corn. Willow & Prairie

651697 BELLE PLAINE 4

538038 BELLE PLAINE 3

K. 226757 BELLE PLAINE 2

657348 BELLE PLAINE TW

651696 BELLE PLAINE TW

213582 MINNVALLEY MILK

213579 MINVALLEY MILK ASSN.

213581 MINVALLEY MILK ASSN.

213580 MINVALLEY MILK ASSN.

H. 207137 BELLE PLAINE CREAMERY

G. 201245 BELLE PLAINE 1 WEST WELL

221445 BELLE PLAINE SALT WELL 1

J. 213578 MINVALLEY MILK PROCESSIN

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community



 

Prepared by: Bolton & Menk, Inc.   

Updated Belle Plaine Wellhead Protection Plan 2015 

Soils Data 

 

The soils map is included as Figure 8.  

 

AaA—Alluvial land, 0 to 2 percent slopes  

Map Unit Setting  

• National map unit symbol: gc90  

• Elevation: 700 to 1,600 feet  

• Mean annual precipitation: 23 to 35 inches  

• Mean annual air temperature: 43 to 50 degrees F  

• Frost-free period: 155 to 200 days  

• Farmland classification: Prime farmland if protected from flooding or not frequently flooded 
during the growing season  

Map Unit Composition  

• Alluvial land, occasionally flooded, and similar soils: 90 percent  

• Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Alluvial Land, Occasionally Flooded  

• Setting  

• Landform: Flood plains  

• Down-slope shape: Linear  

• Across-slope shape: Linear  

• Parent material: Alluvium  

• Typical profile  

• Ap - 0 to 10 inches: loam  

• A1 - 10 to 60 inches: stratified silt loam to sand  

• Properties and qualities  

• Slope: 0 to 2 percent  

• Depth to restrictive feature: More than 80 inches  

• Natural drainage class: Moderately well drained  

• Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  

• Depth to water table: About 30 inches  

• Frequency of flooding: Occasional  

• Frequency of ponding: None  

• Calcium carbonate, maximum in profile: 20 percent  
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 Available water storage in profile: High (about 10.1 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 2w  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping Upland, Calcareous (G103XS010MN)  

AaB—Alluvial land, 2 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: gc91  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Prime farmland if protected from flooding or not frequently flooded 

during the growing season  

Map Unit Composition  

 Alluvial land, occasionally flooded, and similar soils: 90 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Alluvial Land, Occasionally Flooded  

 Setting  

 Landform: Flood plains  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Alluvium  

 Typical profile  

 Ap - 0 to 10 inches: loam  
 A1 - 10 to 60 inches: stratified silt loam to sand  

 Properties and qualities  

 Slope: 2 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Moderately well drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
 Depth to water table: About 30 inches  
 Frequency of flooding: Occasional  
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 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 20 percent  
 Available water storage in profile: High (about 10.1 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 2w  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping Upland, Calcareous (G103XS010MN)  

Ab—Alluvial land, frequent overflow, 0 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: gc92  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Prime farmland if protected from flooding or not frequently flooded 

during the growing season  

Map Unit Composition  

 Alluvial land, frequent overflow, and similar soils: 90 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Alluvial Land, Frequent Overflow  

 Setting  

 Landform: Flood plains  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Alluvium  

 Typical profile  

 A1 - 0 to 10 inches: loam  
 A2 - 10 to 60 inches: stratified silt loam to sand  

 Properties and qualities  

 Slope: 0 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Moderately well drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
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 Depth to water table: About 6 to 18 inches  
 Frequency of flooding: Frequent  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 20 percent  
 Available water storage in profile: High (about 10.1 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 5w  
 Hydrologic Soil Group: A/D  
 Other vegetative classification: Wet Frequently Flooded (G103XS015MN)  

DaA—Dakota loam, 0 to 2 percent slopes  

Map Unit Setting  

 National map unit symbol: gc9t  
 Elevation: 340 to 1,950 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: All areas are prime farmland  

Map Unit Composition  

 Dakota and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Dakota  

 Setting  

 Landform: Stream terraces, moraines, outwash plains  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 14 inches: loam  
 Bt - 14 to 24 inches: loam  
 2C - 24 to 60 inches: sand  

 Properties and qualities  
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 Slope: 0 to 2 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.57 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 15 percent  
 Available water storage in profile: Moderate (about 6.8 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 2s  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping Upland, Acid (G103XS006MN)  

Minor Components  

 Hanska  

 Percent of map unit: 10 percent  
 Landform: Stream terraces  

DbA—Dickman sandy loam, 0 to 2 percent slopes  

Map Unit Setting  

 National map unit symbol: gc9y  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Farmland of statewide importance  

Map Unit Composition  

 Dickman and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Dickman  

 Setting  

 Landform: Stream terraces  
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 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 12 inches: sandy loam  
 Bw - 12 to 21 inches: sandy loam  
 2C - 21 to 60 inches: sand  

 Properties and qualities  

 Slope: 0 to 2 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Somewhat excessively drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 5 percent  
 Available water storage in profile: Low (about 4.8 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3s  
 Hydrologic Soil Group: A  
 Other vegetative classification: Sandy (G103XS022MN)  

Minor Components  

 Dickinson  

 Percent of map unit: 5 percent  

 Sparta  

 Percent of map unit: 5 percent  

DbB—Dickman sandy loam, 2 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: gc9z  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
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 Frost-free period: 155 to 200 days  
 Farmland classification: Farmland of statewide importance  

Map Unit Composition  

 Dickman and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Dickman  

 Setting  

 Landform: Stream terraces  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 12 inches: sandy loam  
 Bw - 12 to 20 inches: sandy loam  
 2C - 20 to 60 inches: sand  

 Properties and qualities  

 Slope: 2 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Somewhat excessively drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 5 percent  
 Available water storage in profile: Low (about 4.7 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3e  
 Hydrologic Soil Group: A  
 Other vegetative classification: Sandy (G103XS022MN)  

Minor Components  

 Dickinson  
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 Percent of map unit: 5 percent  

 Sparta  

 Percent of map unit: 5 percent  

EaB—Estherville loam and sandy loam, 2 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: gcb8  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Farmland of statewide importance  

Map Unit Composition  

 Estherville and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Estherville  

 Setting  

 Landform: Stream terraces, outwash plains, moraines  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 12 inches: loam  
 Bw - 12 to 20 inches: loam  
 2C - 20 to 60 inches: gravelly coarse sand  

 Properties and qualities  

 Slope: 2 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Somewhat excessively drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
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 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 15 percent  
 Available water storage in profile: Low (about 5.0 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3s  
 Hydrologic Soil Group: A  
 Other vegetative classification: Sandy (G103XS022MN)  

Minor Components  

 Wadena  

 Percent of map unit: 10 percent  

EaB2—Estherville loam and sandy loam, 2 to 6 percent slopes, moderately eroded  

Map Unit Setting  

 National map unit symbol: gcb9  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Farmland of statewide importance  

Map Unit Composition  

 Estherville, moderately eroded, and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Estherville, Moderately Eroded  

 Setting  

 Landform: Outwash plains, moraines, stream terraces  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 10 inches: loam  
 Bw - 10 to 18 inches: loam  
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 2C - 18 to 60 inches: gravelly coarse sand  

 Properties and qualities  

 Slope: 2 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Somewhat excessively drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 15 percent  
 Available water storage in profile: Low (about 4.6 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3s  
 Hydrologic Soil Group: A  
 Other vegetative classification: Sandy (G103XS022MN)  

Minor Components  

 Wadena  

 Percent of map unit: 10 percent  

EbC2—Salida gravelly sandy loam, 6 to 12 percent slopes, moderately eroded  

Map Unit Setting  

 National map unit symbol: gcbh  
 Elevation: 1,000 to 1,800 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Salida, moderately eroded, and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Salida, Moderately Eroded  

 Setting  
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 Landform: Outwash plains, moraines, stream terraces  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 9 inches: gravelly sandy loam  
 Bw - 9 to 15 inches: gravelly loamy coarse sand  
 C - 15 to 60 inches: very gravelly coarse sand  

 Properties and qualities  

 Slope: 6 to 12 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Excessively drained  
 Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 10 percent  
 Available water storage in profile: Very low (about 2.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 6s  
 Hydrologic Soil Group: A  
 Other vegetative classification: Sandy (G103XS022MN)  

Minor Components  

 Hawick  

 Percent of map unit: 10 percent  

Ga—Glencoe silty clay loam  

Map Unit Setting  

 National map unit symbol: gcbk  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Prime farmland if drained  
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Map Unit Composition  

 Glencoe and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Glencoe  

 Setting  

 Landform: Depressions on moraines  
 Down-slope shape: Concave  
 Across-slope shape: Concave  
 Parent material: Till  

 Typical profile  

 Ap,A1 - 0 to 19 inches: silty clay loam  
 Bg - 19 to 33 inches: clay loam  
 Cg - 33 to 60 inches: clay loam  

 Properties and qualities  

 Slope: 0 to 1 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Very poorly drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high (0.14 to 1.98 

in/hr)  
 Depth to water table: About 0 inches  
 Frequency of flooding: None  
 Frequency of ponding: Frequent  
 Calcium carbonate, maximum in profile: 20 percent  
 Available water storage in profile: High (about 10.7 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3w  
 Hydrologic Soil Group: B/D  
 Other vegetative classification: Ponded If Not Drained (G103XS013MN)  

Minor Components  

 Webster  

 Percent of map unit: 10 percent  
 Landform: Swales  
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HaB—Hayden loam, 0 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: gcbl  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: All areas are prime farmland  

Map Unit Composition  

 Hayden and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 0 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: About 43 to 60 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  
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 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 2e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping Upland, Acid (G103XS006MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaB2—Hayden loam, 2 to 6 percent slopes, moderately eroded  

Map Unit Setting  

 National map unit symbol: gcbm  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: All areas are prime farmland  

Map Unit Composition  

 Hayden, moderately eroded, and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden, Moderately Eroded  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  
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 Properties and qualities  

 Slope: 2 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: About 43 to 60 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 2e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping Upland, Acid (G103XS006MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaC—Hayden loam, 6 to 12 percent slopes  

Map Unit Setting  

 National map unit symbol: gcbn  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Farmland of statewide importance  

Map Unit Composition  

 Hayden and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden  
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 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 6 to 12 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping Upland, Acid (G103XS006MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaC2—Hayden loam, 6 to 12 percent slopes, moderately eroded  

Map Unit Setting  
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 National map unit symbol: gcbp  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Farmland of statewide importance  

Map Unit Composition  

 Hayden, moderately eroded, and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden, Moderately Eroded  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 6 to 12 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 3e  
 Hydrologic Soil Group: B  
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 Other vegetative classification: Sloping Upland, Acid (G103XS006MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaD—Hayden loam, 12 to 18 percent slopes  

Map Unit Setting  

 National map unit symbol: gcbq  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Hayden and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Shoulder  
 Down-slope shape: Convex  
 Across-slope shape: Convex  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 12 to 18 percent  
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 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 4e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping; Fine Texture (G103XS023MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaD2—Hayden loam, 12 to 18 percent slopes, moderately eroded  

Map Unit Setting  

 National map unit symbol: gcbr  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Hayden, moderately eroded, and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden, Moderately Eroded  

 Setting  
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 Landform: Moraines  
 Landform position (two-dimensional): Shoulder  
 Down-slope shape: Convex  
 Across-slope shape: Convex  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 12 to 18 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 4e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping; Fine Texture (G103XS023MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaE2—Hayden loam, 18 to 25 percent slopes  

Map Unit Setting  

 National map unit symbol: gcbs  
 Elevation: 700 to 1,600 feet  
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 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Hayden, moderately eroded, and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden, Moderately Eroded  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Shoulder  
 Down-slope shape: Convex  
 Across-slope shape: Convex  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 18 to 25 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 6e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Steep; Fine Texture (G103XS017MN)  
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Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HaF2—Hayden loam, 25 to 35 percent slopes  

Map Unit Setting  

 National map unit symbol: gcbt  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Hayden and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Shoulder  
 Down-slope shape: Convex  
 Across-slope shape: Convex  
 Parent material: Till  

 Typical profile  

 A - 0 to 9 inches: loam  
 Bt - 9 to 45 inches: clay loam  
 C - 45 to 60 inches: loam  

 Properties and qualities  

 Slope: 25 to 35 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
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 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 
1.98 in/hr)  

 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 7e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Not Suited (G103XS024MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HcD3—Hayden soils, 12 to 18 percent slopes, severely eroded  

Map Unit Setting  

 National map unit symbol: gcc6  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Hayden, severely eroded, and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden, Severely Eroded  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Shoulder  
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 Down-slope shape: Convex  
 Across-slope shape: Convex  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 8 inches: clay loam  
 Bt - 8 to 24 inches: clay loam  
 C - 24 to 60 inches: loam  

 Properties and qualities  

 Slope: 12 to 18 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 4e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Sloping; Fine Texture (G103XS023MN)  

Minor Components  

 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HcE3—Hayden soils, 18 to 25 percent slopes  

Map Unit Setting  

 National map unit symbol: gcc7  
 Elevation: 700 to 1,600 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
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 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Hayden, severely eroded, and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Hayden, Severely Eroded  

 Setting  

 Landform: Moraines  
 Landform position (two-dimensional): Shoulder  
 Down-slope shape: Convex  
 Across-slope shape: Convex  
 Parent material: Till  

 Typical profile  

 Ap - 0 to 8 inches: clay loam  
 Bt - 8 to 24 inches: clay loam  
 C - 24 to 60 inches: loam  

 Properties and qualities  

 Slope: 18 to 25 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 

1.98 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 25 percent  
 Available water storage in profile: High (about 10.5 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 6e  
 Hydrologic Soil Group: B  
 Other vegetative classification: Steep; Fine Texture (G103XS017MN)  

Minor Components  
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 Dundas  

 Percent of map unit: 8 percent  

 Le sueur  

 Percent of map unit: 7 percent  

HdB—Sparta fine sand, 2 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: gcc9  
 Elevation: 700 to 1,200 feet  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: Not prime farmland  

Map Unit Composition  

 Sparta and similar soils: 90 percent  
 Minor components: 10 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Sparta  

 Setting  

 Landform: Stream terraces  
 Landform position (two-dimensional): Backslope  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Outwash  

 Typical profile  

 Ap - 0 to 12 inches: fine sand  
 Bw - 12 to 38 inches: fine sand  
 C - 38 to 60 inches: fine sand  

 Properties and qualities  

 Slope: 2 to 6 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Excessively drained  
 Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 to 19.98 

in/hr)  
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 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Available water storage in profile: Low (about 4.3 inches)  

 Interpretive groups  

 Land capability classification (irrigated): 2e  
 Land capability classification (nonirrigated): 4s  
 Hydrologic Soil Group: A  
 Other vegetative classification: Sandy (G103XS022MN)  

Minor Components  

 Dickinson  

 Percent of map unit: 10 percent  

KaA—Kasota silt loam, 0 to 2 percent slopes  

Map Unit Setting  

 National map unit symbol: gccm  
 Mean annual precipitation: 23 to 35 inches  
 Mean annual air temperature: 43 to 50 degrees F  
 Frost-free period: 155 to 200 days  
 Farmland classification: All areas are prime farmland  

Map Unit Composition  

 Kasota and similar soils: 85 percent  
 Minor components: 15 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Kasota  

 Setting  

 Landform: Stream terraces  
 Down-slope shape: Linear  
 Across-slope shape: Linear  
 Parent material: Glaciofluvial sediments over outwash  

 Typical profile  

 Ap - 0 to 14 inches: silt loam  
 Bt - 14 to 27 inches: clay loam  
 2C - 27 to 60 inches: gravelly sand  
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 Properties and qualities  

 Slope: 0 to 2 percent  
 Depth to restrictive feature: More than 80 inches  
 Natural drainage class: Well drained  
 Capacity of the most limiting layer to transmit water (Ksat): Moderately low to moderately high 

(0.14 to 0.57 in/hr)  
 Depth to water table: More than 80 inches  
 Frequency of flooding: None  
 Frequency of ponding: None  
 Calcium carbonate, maximum in profile: 20 percent  
 Available water storage in profile: Moderate (about 6.3 inches)  

 Interpretive groups  

 Land capability classification (irrigated): None specified  
 Land capability classification (nonirrigated): 2s  
 Hydrologic Soil Group: C  
 Other vegetative classification: Sloping Upland, Neutral (G103XS002MN)  

Minor Components  

 Esterville  

 Percent of map unit: 8 percent  

 Dickinson  

 Percent of map unit: 7 percent  

LcB—Lester loam, 2 to 6 percent slopes  

Map Unit Setting  

 National map unit symbol: 2ttbx  
 Elevation: 690 to 1,840 feet  
 Mean annual precipitation: 24 to 37 inches  
 Mean annual air temperature: 43 to 52 degrees F  
 Frost-free period: 140 to 180 days  
 Farmland classification: All areas are prime farmland  

Map Unit Composition  

 Lester and similar soils: 80 percent  
 Minor components: 20 percent  
 Estimates are based on observations, descriptions, and transects of the mapunit.  

Description of Lester  
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• Slope: 1 to 3 percent  

• Depth to restrictive feature: More than 80 inches  

• Natural drainage class: Moderately well drained  

• Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.57 to 
1.98 in/hr)  

• Depth to water table: About 18 to 30 inches  

• Frequency of flooding: None  

• Frequency of ponding: None  

• Calcium carbonate, maximum in profile: 30 percent  

• Available water storage in profile: High (about 10.4 inches)  

• Interpretive groups  

• Land capability classification (irrigated): None specified  

• Land capability classification (nonirrigated): 1  

• Hydrologic Soil Group: B/D  

• Other vegetative classification: Sloping Upland, Neutral (G103XS002MN) 
 

Hydrologic Soil Group 

The hydrologic soil group map is included as Figure 9. 

 

Symbol Soil Name HYDGRP ACRES 

AaA Alluvial land, 0 to 2 percent slopes B 8.7 

AaB Alluvial land, 2 to 6 percent slopes B 20.8 

Ab Alluvial land, frequent overflow, 0 to 6 percent slopes A/D 11.7 

DaA Dakota loam, 0 to 2 percent slopes B 6.5 

DbA Dickman sandy loam, 0 to 2 percent slopes A 7.1 

DbB Dickman sandy loam, 2 to 6 percent slopes A 3.0 

EaA Estherville loam and sandy loam, 0 to 2 percent slopes A 3.5 

EaB Estherville loam and sandy loam, 2 to 6 percent slopes A 4.4 

EaB2 
Estherville loam and sandy loam, 2 to 6 percent slopes, moderately 
eroded A 35.6 

EbC2 Salida gravelly sandy loam, 6 to 12 percent slopes, moderately eroded A 7.0 

Ga Glencoe silty clay loam B/D 13.2 

Gp Pits, gravel 0.7 

HaB Hayden loam, 0 to 6 percent slopes B 4.2 

HaB2 Hayden loam, 2 to 6 percent slopes, moderately eroded B 13.6 

HaC Hayden loam, 6 to 12 percent slopes B 4.1 

HaC2 Hayden loam, 6 to 12 percent slopes, moderately eroded B 30.3 

HaD Hayden loam, 12 to 18 percent slopes B 4.9 

HaD2 Hayden loam, 12 to 18 percent slopes, moderately eroded B 27.1 

HaE2 Hayden loam, 18 to 25 percent slopes B 41.9 

HaF2 Hayden loam, 25 to 35 percent slopes B 22.8 
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HcD3 Hayden soils, 12 to 18 percent slopes, severely eroded B 6.8 
HcE3 Hayden soils, 18 to 25 percent slopes B 7.5 
HdB Sparta fine sand, 2 to 6 percent slopes A 10.6 
KaA Kasota silt loam, 0 to 2 percent slopes C 679.0 
KaB Kasota silt loam, 2 to 6 percent slopes C 0.3 
LcB Lester loam, 2 to 6 percent slopes B 17.2 
LcB2 Lester loam, 2 to 6 percent slopes, moderately eroded B 89.3 
LcC Lester loam, 6 to 12 percent slopes B 7.7 
LcC2 Lester loam, 6 to 12 percent slopes, moderately eroded B 87.5 
LcD Lester loam, 12 to 18 percent slopes B 4.5 
LcD2 Lester loam, 12 to 18 percent slopes, moderately eroded B 19.5 
LcE2 Lester loam, 18 to 25 percent slopes B 15.7 
LdC3 Lester soils, 6 to 12 percent slopes, severely eroded B 5.4 
LdE3 Lester soils, 18 to 25 percent slopes B 6.7 
Lf Le Sueur-Lester complex B/D 23.0 
PaA Klossner muck, 0 to 1 percent slopes C/D 7.3 
PbA Houghton muck, 0 to 2 percent slopes A/D 22.0 
Sb Steep land, Hayden-Lester materials 100.2 
Ta Terrace escarpments 3.2 
TcB Terril loam, 2 to 6 percent slopes B 46.6 
TcC Terril loam, 6 to 12 percent slopes B 4.8 
WaA Waukegan silt loam, 0 to 2 percent slopes B 2.7 
WaB Waukegan silt loam, 2 to 6 percent slopes B 13.1 
Wb Webster-Glencoe silty clay loams B/D 174.6 
Wc Webster-Le Sueur silty clay loams B/D 216.2 

 

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to one of four groups 
according to the rate of water infiltration when the soils are not protected by vegetation, are thoroughly 
wet, and receive precipitation from long-duration storms. 
 
The soils in the United States are assigned to four groups (A, B, C, and D) and three dual classes (A/D, 
B/D, and C/D). The groups are defined as follows: 
 
Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a high rate 
of water transmission. 
 
Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately fine texture 
to moderately coarse texture. These soils have a moderate rate of water transmission. 
 
Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having 
a layer that impedes the downward movement of water or soils of moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 
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Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, soils that 
have a claypan or clay layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission. 
 
If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for drained areas and 
the second is for undrained areas. Only the soils that in their natural condition are in group D are assigned 
to dual classes. 

 

Eroding Lands 

There are no known areas of eroding lands causing sedimentation problems. The soils’ K factor is 
medium, indicating a medium likelihood of erosion problems. 

 

K Factor, Whole Soil 

Symbol Soil Name 
K Factor, 

Whole Soil ACRES
AaA Alluvial land, 0 to 2 percent slopes 0.28 8.7 
AaB Alluvial land, 2 to 6 percent slopes 0.28 20.8 
Ab Alluvial land, frequent overflow, 0 to 6 percent slopes 0.28 11.7 
DaA Dakota loam, 0 to 2 percent slopes 0.28 6.5 
DbA Dickman sandy loam, 0 to 2 percent slopes 0.20 7.1 
DbB Dickman sandy loam, 2 to 6 percent slopes 0.20 3.0 
EaA Estherville loam and sandy loam, 0 to 2 percent slopes 0.32 3.5 
EaB Estherville loam and sandy loam, 2 to 6 percent slopes 0.32 4.4 

EaB2 
Estherville loam and sandy loam, 2 to 6 percent slopes, moderately 
eroded 0.32 35.6 

EbC2 Salida gravelly sandy loam, 6 to 12 percent slopes, moderately eroded 0.17 7.0 
Ga Glencoe silty clay loam 0.28 13.2 
Gp Pits, gravel  0.7 
HaB Hayden loam, 0 to 6 percent slopes 0.32 4.2 
HaB2 Hayden loam, 2 to 6 percent slopes, moderately eroded 0.32 13.6 
HaC Hayden loam, 6 to 12 percent slopes 0.32 4.1 
HaC2 Hayden loam, 6 to 12 percent slopes, moderately eroded 0.32 30.3 
HaD Hayden loam, 12 to 18 percent slopes 0.32 4.9 
HaD2 Hayden loam, 12 to 18 percent slopes, moderately eroded 0.32 27.1 
HaE2 Hayden loam, 18 to 25 percent slopes 0.32 41.9 
HaF2 Hayden loam, 25 to 35 percent slopes 0.32 22.8 
HcD3 Hayden soils, 12 to 18 percent slopes, severely eroded 0.32 6.8 
HcE3 Hayden soils, 18 to 25 percent slopes 0.32 7.5 
HdB Sparta fine sand, 2 to 6 percent slopes 0.10 10.6 
KaA Kasota silt loam, 0 to 2 percent slopes 0.37 679.0 
KaB Kasota silt loam, 2 to 6 percent slopes 0.37 0.3 
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LcB Lester loam, 2 to 6 percent slopes 0.28 17.2 

LcB2 Lester loam, 2 to 6 percent slopes, moderately eroded 0.32 89.3 

LcC Lester loam, 6 to 12 percent slopes 0.28 7.7 

LcC2 Lester loam, 6 to 12 percent slopes, moderately eroded 0.32 87.5 

LcD Lester loam, 12 to 18 percent slopes 0.28 4.5 

LcD2 Lester loam, 12 to 18 percent slopes, moderately eroded 0.32 19.5 

LcE2 Lester loam, 18 to 25 percent slopes 0.32 15.7 

LdC3 Lester soils, 6 to 12 percent slopes, severely eroded  5.4 

LdE3 Lester soils, 18 to 25 percent slopes 0.28 6.7 

Lf Le Sueur-Lester complex 0.28 23.0 

PaA Klossner muck, 0 to 1 percent slopes  7.3 

PbA Houghton muck, 0 to 2 percent slopes  22.0 

Sb Steep land, Hayden-Lester materials  100.2 

Ta Terrace escarpments  3.2 

TcB Terril loam, 2 to 6 percent slopes 0.28 46.6 

TcC Terril loam, 6 to 12 percent slopes 0.28 4.8 

WaA Waukegan silt loam, 0 to 2 percent slopes 0.37 2.7 

WaB Waukegan silt loam, 2 to 6 percent slopes 0.37 13.1 

Wb Webster-Glencoe silty clay loams 0.28 174.6 

Wc Webster-Le Sueur silty clay loams 0.28 216.2 

 

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by water. Factor K is one of 
six factors used in the Universal Soil Loss Equation (USLE) and the Revised Universal Soil Loss 
Equation (RUSLE) to predict the average annual rate of soil loss by sheet and rill erosion in tons per acre 
per year. The estimates are based primarily on percentage of silt, sand, and organic matter and on soil 
structure and saturated hydraulic conductivity (Ksat). Values of K range from 0.02 to 0.69. Other factors 
being equal, the higher the value, the more susceptible the soil is to sheet and rill erosion by water. 
 
"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The estimates are modified by 
the presence of rock fragments. 

 

Water Resources Data 

Figure 17 shows the water resources in the vicinity of the DWSMA.  

The City of Belle Plaine and the DWSMA are in the lower Minnesota River major watershed (Hydrologic 

Unit Code 07020012). There are several areas that are a National Wetlands Inventory (NWI) wetland, and 

there is a protected water watercourse in the DWSMA. There are no streams or lakes that are special 

waters or are impaired, nor are there calcareous fens, in the DWSMA.  

The City of Belle Plaine has a Storm Water Management Plan. 

 



Page 1 of 1MPCA - Construction Stormwater

1/21/2015http://pca-gis02.pca.state.mn.us/CSW/index.html



Page 1 of 1Surface water data access

1/21/2015http://pca-gis02.pca.state.mn.us/eda_surfacewater/index.html
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The NRCS has done a Rapid Watershed Assessment for the lower Minnesota River watershed (HUC 
07020012).  It is available on the NRCS website.   The Lower Minnesota River watershed is largely 
agricultural.  

The Belle Plaine DWSMA is located within CRA 103.1 resource area. 

103.1 – Iowa and Minnesota Till Prairies: Primarily loamy glacial till soils with scattered lacustrine areas, 
potholes, outwash and flood plains. Nearly level to gently undulating with relatively short slopes. Most of 
the wet soils have been artificially drained to maximize crop production. Primary land use is cropland. 
Corn, soybeans, sugar beets, peas and sweet corn are the major crops. Native vegetation was dominantly 
tall grass prairie. Resource concerns are water and wind erosion, nutrient management, and water quality. 

Resource concerns include excessive sheet and rill erosion, excessive wind erosion, water quality impacts 
from new development and land disturbing activities and nutrient and chemical contamination, 
groundwater quality and quantity, management of runoff from development and redevelopment activities, 
and retaining water on the landscape through wetland management.  

Glacial deposits ranging in thickness from zero to slightly over five hundred feet cover the Lower 
Minnesota River watershed. The thickest drift deposits are localized in two deep buried bedrock valleys, 
one east and one west of the Minnesota River. The glacial deposits are predominantly till, an unsorted, 
unstratified mixture of clay, silt, sand, and gravel (Anderson et. al 1974). Bedrock geology of the Lower 
Minnesota River watershed consists of poorly consolidated marine and continental shales of Cretaceous 
age. 

The eastern quarter of the watershed is found within Steep Wetter Moraine. This region includes the 
rapidly expanding suburban areas of the Twin Cities. Much of the land next to streams is very steep, with 
a large potential for sediment delivery to streams. Soil textures in this region range from sandy loam to 
loam, and landscapes are primarily well drained with a high water erosion potential. 

• Surface Water Quality: Water quality impacts from new development and land disturbing activities, 
flooding and erosion from surface flows, and nutrient and chemical contamination from agricultural and 
commercial practices. 

• Ground Water Quality and Quantity: Impacts on groundwater from feedlots, landfills, mining 
operations, and other land disturbing activities. Groundwater aquifers are highly susceptible in the river 
valley, and changing land use is affecting water quantity and recharge rates. 

• Storm water management: Runoff from development and redevelopment activities, loss and alteration of 
floodplains, rate and volume control, impact of stormwater discharge on downstream conveyance 
systems. 

• Wetland Management: Buffers in new development projects or areas undergoing redevelopment, and 
the preservation and protection of all agricultural wetland areas. Retaining water on the landscape through 
wetland creation and restoration will help address the concerns of erosion control, water quality and 
quantity. 
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The following maps are showing the watersheds that the DWSMA is in. A majority of the DWSMA 
flows either to an unnamed creek on the west side of the DWSMA or to Brewery Creek on the north side 
of the DWSMA before it reaches the Minnesota River, so watershed maps of Brewery Creek and the 
unnamed creek are included. The watershed maps were created using the USGS Minnesota Stream Stats 
website (http://water.usgs.gov/osw/streamstats/minnesota.html). This website also calculates basin 
characteristics and these are included below. 



StreamStats Print Page

Unnamed Creek (west)

1/21/2015 1:43:24 PM

Page 1 of 1USGS StreamStats

1/21/2015http://streamstatsags.cr.usgs.gov/mn_ss/default.aspx?stabbr=mn&dt=1421872359676
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Basin Characteristics Report

Date: Wed Jan 21 2015 13:44:17 Mountain Standard Time
NAD27 Latitude: 44.6148 (44 36 53)
NAD27 Longitude: -93.7661 (-93 45 58)

NAD83 Latitude: 44.6147 (44 36 53)
NAD83 Longitude: -93.7663 (-93 45 59)

 Parameter Value

 Channel 10-85 slope in feet per mile 46

 Percent area covered by soil type A 29.75

 Log of drainage area in square miles 0.42

 Percent area covered by lakes and ponds 0.00

 Drainage Area in square miles 2.63

 Generalized mean annual runoff in Minnesota 1951-85 5.39

Page 1 of 1Basin Characteristics Report

1/21/2015http://streamstatsags.cr.usgs.gov/gisimg/Reports/BasinCharsReport2986375_2015121134417.htm



StreamStats Print Page

Brewery Creek

1/21/2015 3:19:20 PM
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1/21/2015http://streamstatsags.cr.usgs.gov/mn_ss/default.aspx?stabbr=mn&dt=1421877890355
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Basin Characteristics Report

Date: Wed Jan 21 2015 15:20:53 Mountain Standard Time
NAD27 Latitude: 44.6271 (44 37 38)
NAD27 Longitude: -93.7406 (-93 44 26)

NAD83 Latitude: 44.6271 (44 37 37)
NAD83 Longitude: -93.7409 (-93 44 27)

 Parameter Value

 Channel 10-85 slope in feet per mile 36.1

 Percent area covered by soil type A 20.99

 Log of drainage area in square miles 0.74

 Percent area covered by lakes and ponds 0.00

 Drainage Area in square miles 5.5

 Generalized mean annual runoff in Minnesota 1951-85 5.45

Page 1 of 1Basin Characteristics Report

1/21/2015http://streamstatsags.cr.usgs.gov/gisimg/Reports/BasinCharsReport2986663_2015121152053.htm



Prepared by: Bolton & Menk, Inc.   

Updated Belle Plaine Wellhead Protection Plan 2015 

Land Use Data 

Figure 7 shows parcel boundaries; city and township boundaries; and township-range-section. Figure 10 

shows the zoning. Figure 11 shows land use. Potential contaminant sources are shown on Figure 15. Land 

use on a watershed-wide basis is discussed in the NRCS’s Lower Minnesota River Rapid Watershed 

Assessment, available on the NRCS website. 

Land Use Acres % of Total 

100 Res 1 unit 364.0746 17.00 

140 Res V Land 30.35111 1.42 

200 Agricultural 799.1162 37.32 

200 Agricultural/211 407.3445 19.02 

211 Rural Vacant Lan 228.2631 10.66 

300 Commercial 32.05737 1.50 

305 Industrial 52.16692 2.44 

320 Q Golf Course 83.78436 3.91 

320 Q Golf Course/30 60.74374 2.84 

365 Pub Util Mach/30 0.02811 0.00 

912 Cemetery-Private 17.07354 0.80 

958 Muni Srvc Other 45.68193 2.13 

Total 2141.363 100.00 

 

Public Utility Data 

Figure 7 shows transportation routes. Figure 12 shows the sanitary sewer system. Figure 13 shows water 

system. Figure 14 shows storm water system. A natural gas pipeline is known to exist in the DWSMA. 

The public drainage system is shown on Figure 17. 

 

Surface Water Quantity Data 

As stated above, Brewery Creek flows north of the DWSMA and receives runoff from the eastern side of 

the DWSMA, and an unnamed creek is near the center of Belle Plaine and receives runoff from the 

western side of the DWSMA. The Minnesota River is in the vicinity, but there are no stream gages in this 

area that would provide flow data (the closest one is near Jordan). There are NWI wetlands within the 

DWSMA, but none show up on the DNR’s Lake Finder website. There are no known state-protected 

levels or flows for any nearby water bodies. The City does not withdraw any water from any lakes or 

streams. There are no known water-use conflicts. 

 

Groundwater Quantity Data 

Below is an existing list of wells covered by state appropriation permits, including amounts of water 

appropriated, type of use, and aquifer source.  
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Unique 
Number 

Well 
Name 

Permittee DNR Permit 
Number 

Use Aquifer Average withdrawal 
(2007-2011) million 

gallons/year 
161323 Phillip A 

Morris 
 1991-6121 Non-Crop 

Irrigation 
QBAA 3.5 

469306 Valley 
View Golf 
Club LLC 

 1992-6125 Non-Crop 
Irrigation 

QBUA 15.1 

212293 Eugene 
Korninder 

 1977-6401 Major Crop 
Irrigation 

CSTL-CIGL 1.4 

 

 

There are no known well interference problems or water use conflicts. No state environmental bore holes 
exist within the DWSMA. 

 

Surface Water Quality Data 

 
No water quality data is available for the west unnamed creek that receives runoff from the DWSMA. A 
majority of the DWSMA flows either to an unnamed creek on the west side of the DWSMA or to Brewery Creek 
on the north side of the DWSMA before it reaches the Minnesota River, so data fr Brewery Creek are included. 
There is some surface water quality data available for the Minnesota River, taken from the SH 25 
bridge to the north of the DWSMA. The station was last sampled in 1998.   
 

Stream Station Information 

  Station Name:  MINNESOTA R., SH-25 BY BELLE PLAINE 

  Waterbody Name: 
  Data Steward Org:  MPCA 

  Station ID: S000-778 

  Hydrologic Unit Code (HUC):  07020012 

  Assessment Unit:  
  Period of Record:  1980 through 1998 

  Lat/Lon 44.633333, -93.766111 

 
 

Station Data 
Sample Date Type Temp BOD Chl-a Stream Trans DO TKN NO2NO3 pH Pheo TP TSS Turb FC Ecoli

08-06-98 Routine  3.8 55.1   1.47   7.47 0.212 39 39   
07-28-98 Routine              33 
07-23-98 Routine  2.1 35.6   1.68   3.68 0.279 130 73  1300 
07-20-98 Routine              1000 
07-13-98 Routine  2.1 22.2      <2.29 0.303 130 76  950 
07-07-98 Routine              230 
06-30-98 Routine  2.3 10.6      <3.2 0.421 260 150  800 

06-24-98 Routine              540 
06-18-98 Routine              120 
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06-16-98 Routine              140 
06-02-98 Routine              180 
05-28-98 Routine              350 
05-21-98 Routine              76 
05-18-98 Routine              180 
05-14-98 Routine              8 
05-04-98 Routine              18 
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There is some surface water quality data available for Brewery Creek to the north of the 
DWSMA. The station was last sampled in 2000.   
Stream Station Information 

 
  Stream Name:  BREWERY CREEK 

  Waterbody Name: 
  Data Steward Org:  MPCA 

  Station ID: 00MN007 

  Hydrologic Unit Code (HUC):  07020012 

  Assessment Unit:  07020012-577 

  Period of Record:  2000 through 2000 

  Lat/Lon 44.62819723, -93.74763577 

Data collected from September 11, 2000 
Site Visit Date 11-SEP-00 

Water Temperature C 17.5 

Conductivity umhos/cm 667 

Field Turbidity NTU 0.94 

Dissolved Oxygen mg/L 9.25 

pH 8.33 

Flow m3/sec  

Nitrogen mg/L  

Total Phosphorus mg/L  

Total Suspended Solids mg/L  

Ammonia mg/L  

Fish Rating  

 

Groundwater Quality Data 
 

The City sends out a Drinking Water Report to its citizens on an annual basis. The annual reports have 
water quality data for the drinking water. The 2013 report is included in Appendix V, Supporting 
Information. 
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	700.02  Use of Water or Sewer Systems Restricted.
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	700.04  Charges for Service Connections.
	700.05  Account Billing and Collecting.
	700.01  WATER AND SEWER DEPARTMENT.   
	There shall be continued within the Department of Public Works a division to be known as the Water and Sewer Department which shall be under the supervision of the Superintendent of Public Works.  The Superintendent shall be responsible for the management, maintenance, care and the operation of the water works, and the storm and sanitary sewerage system of the City.
	700.02  USE OF WATER OR SEWER SYSTEMS RESTRICTED.  
	No person shall make, use, or repair any water or sewer service connected to the City water or sewer system except pursuant to application and permit as provided in this Chapter.  No person shall make, use, or repair any installation contrary to the regulatory provisions of this Chapter.
	700.03  APPLICATION FOR SERVICE - PROCEDURE.  
	Application for water or sewer service installation shall be made to the City Administrator on forms prescribed and furnished by the City.  By his or her signature, the applicant shall agree to conform to this Chapter and to rules and regulations that may be established by the City as conditions for the use of water and sewers.  Application for service installation or for continuation of service in another name shall be made by the owner of the property to be served or by his or her agent, provided, however, that whenever a transfer of ownership for property to be served is made, the transferor shall remain liable for all utility costs and charges until proper application is made and accepted by the City.
	700.04  CHARGES FOR SERVICE CONNECTIONS.   
	Subd.  1.  Permit Fee.   No connection shall be made to the City water or sanitary sewer without a permit received from the City Administrator or his/her designee.  The fee for the permit for both water main connections and the permit for sewer connections shall be as set by the Council from time to time by resolution.  These fees shall be in addition to any fees required under Subdivisions 2 and 3.  
	Subd. 2.  Connection Fees.  When a connection requires installation of a service line from the main to the property line, the applicant shall pay to the City an amount set by Council resolution not less than the cost of making the necessary connections, taps, and installation of pipe and appurtenances to provide service to the property and the necessary street repairs before a permit shall be issued.
	Subd. 3.  Certification.  No permit shall be issued to connect with any water or sanitary sewer main unless the City Administrator certifies to the truth of one of the following or the payment required under Subdivision 4 is made:
	A.  That the lot or tract to be served has been assessed for the cost of construction of the main with which the connection is made or that proceedings for levying the assessment have been made or shall be commenced in due course; or
	B.  That the cost of construction of the main has been paid by the developer or builder platting the lot or tract; or
	C.  That, if neither of the foregoing is true, a sum equal to the portion of the cost of constructing the main which would be assessable against the lot or parcel has been paid to the City.

	Subd. 4.  Additional Connection Fee.  If no such certificate can be issued, the applicant shall pay an additional connection fee equal to the portion of the cost of construction of the main upon the same basis as any assessment previously levied against other property for the main.  The determination shall be made by the City Administrator.  If no such assessment has been levied, the assessable cost shall be determined upon the basis of the uniform charge which may have been or will be charged for similar connection with the main.  The amount shall be determined on the basis of the total assessable cost of the main as regulated in Section 602.  Where the assessable cost cannot be determined, the charge shall be fixed by resolution of the Council.
	Subd. 5.  Excavation of Public Streets.  If excavation of public streets or alleys is required in order to connect to existing water and sewer lines, an applicant shall pay to the City Administrator a sum sufficient to insure proper repair of the excavation and replacement of surface materials to restore the condition of a street or alley to its original condition.
	700.05  ACCOUNT BILLING AND COLLECTING.  
	Subd. 1 Water and Sewer Rates.  The City Council shall have authority to prescribe by resolution the rates to be charged for water and sewer service to the property owner from time to time and may prescribe the date of billing, a discount for payment within a prescribed period and/or penalty for failure to pay within the period and such further rules and regulations relative to the use and operation of such the system as it may deem necessary from time to time.
	Subd. 2.  Accounts Responsibility of Property Owner.  All accounts shall be the responsibility of the property owner unless the owner informs the City in writing that the account shall be carried in the name of another person.  In any case, the owner shall remain liable for water supplied to the owner's property, whether the owner is occupying the property or not, and any charges unpaid shall be assessed to the property tax statement and be a lien on the property. 
	Subd. 3.  Bills for Service.  Water service charges shall be billed with sewer service charges.  Bills shall specify the water consumed in accordance with the rates established by City Council resolution.
	Subd. 4.  Delinquent Accounts.  All charges for water and sewer shall be due on the date specified by the City in its bill for the respective account and shall be delinquent ten days thereafter.  The City shall endeavor to collect delinquent accounts promptly.  In any case, where satisfactory arrangements for payment have not been made, the Public Works Department may, after the procedural requirements of Subdivision 5 of this Section have been complied with, discontinue service to the delinquent customer by shutting off the water at the stop box. When water service to any premises has been discontinued, service shall not be restored except upon the payment of all delinquent bills and a fee for turning off and turning on the water as set by Council resolution.  Delinquent accounts shall be certified to the City Administrator who shall prepare an assessment roll each year providing for assessment of the delinquent amounts against the respective properties served.  The assessment role shall be delivered to the Council for adoption.  Such action is optional and may be subsequent to taking legal action to collect delinquent accounts.  A penalty for delinquent payments is authorized and shall be established by Council resolution.
	(Ord. 02-12, Section 700.06, Adopted June 3, 2002.)
	SECTION 701.00  WATER USE.
	701.01  General Water Provisions. 
	701.02  Water Meters.
	701.03  Plumbing Regulations.
	701.04  Liability Provisions.

	701.01 GENERAL WATER PROVISIONS.
	Subd. 1.  Use of Public Water Service Required.  It shall be unlawful for any person to install a private water system which is intended to provide water for human consumption in the City except in cases where the public water is not accessible to the premises where the private systems are requested.  To determine whether or not the public water is available for connection, each person or corporation desiring, to install a private water system shall first make application for connection to a public system.  Upon determination by the City that it is not feasible to connect the applicant's premises to the public water system the applicant shall then be granted a permit to install a private water system in accordance with all appropriate State and local regulations.  When public water becomes available to the in premises, connection with that public system shall be required.
	Subd. 2.  Discontinuance of Service.  The City may discontinue service to any water consumer without notice for necessary repairs or, upon notice as provided in this Chapter for nonpayment of charges, or for violation of rules and regulations affecting utility service.
	Subd. 3. Turning on Water, Tapping Mains.  No person except an authorized City employee shall turn on any water supply at the stop box, or tap any distributing main or pipe of the water supply system, or insert a stop cork or other appurtenants therein.
	Subd. 4.  Repair of Leaks.  The property owner shall be responsible for maintaining the service pipe from the main into the building served.  If the property owner fails to repair any leak in the service pipe within  24 hours after notice by the City, the City may turn the water off.  The water shall not then be turned on again until a fee in an amount that is set from time to time by Council resolution has been paid to the City.  When the waste of water is great or damage is likely to result from the leak, the City shall turn the water off immediately upon the giving of notice if repair is not commenced immediately. 
	Subd. 5.  Use of Fire Hydrants.  No person other than an authorized City employee or fire fighter shall operate a fire hydrant or interfere in any way with the City water system without first obtaining authority to do so from the City Administrator or Public Works Superintendent.
	Subd. 6.  Private Water Supply.  No water pipe of the City water supply system shall be connected with any pump, well, or tank that is connected with any other source of water supply.  When any such connection is found, the City Administrator or Public Works Superintendent shall notify the owner to sever the connection and if this is not done immediately, the City shall turn off the water supply forthwith.  Before any new connection to the City system shall be permitted, City employees shall ascertain that no cross-connection shall exist when a new connection is made.
	Subd. 8.  Violations.  Violators of this Subsection shall be guilty of a petty misdemeanor and upon conviction thereof shall be punished by a penalty as set by State Statute.  
	701.02  WATER METERS.
	Subd.  1.  Meters Required.  Except for extinguishing of fires, no person other than an authorized City employee shall use water from the City water supply system or permit water to be drawn therefrom unless the water passes through a meter supplied or approved by the City.  No person not authorized by the City Administrator or Public Works Superintendent shall connect, disconnect, take apart, or in any manner chance or interfere with any meter or its use.
	Subd. 2.  Installation, Ownership and Control.  Water meters shall be installed by authorized City personnel.  The City shall maintain ownership and control of the water meter.  The City may require a nonrefundable deposit for the cost of the meter.
	Subd. 3.  Remote and Radio Meter Reading Registers.
	A.  Policy of the City.  It is the policy of the City to require remote and/or radio water meter reading registers on all premises.  The water meter reading register shall be in conformity with all other registers within the City.  As such, all property owners shall be required to install conforming water meter reading registers within a period of time as designated by the City Council.  The City shall not be obligated to furnish water to an residence which does not provide a remote and/or radio water meter reading register in conformity with all other water meter reading registers.  If the parties to a sale and purchase do not provide for responsibility for such installation, it shall be the responsibility of the new owner to provide for the required installation.
	B.  Installation and Cost.  Installation of remote and/or radio water meter reading registers shall be performed by authorized City personnel.  The property owner shall be responsible for the cost of installation by said personnel.  The radio read unit shall be added as a fee upon the issuance of a building permit for new construction.  The fee shall be as set by Council resolution.  In all cases, connection of the remote register and the water meter shall be performed by the City.
	C.  Location.  The location of the remote register on the exterior of a building shall be near an existing electric or gas meter in such a location as to minimize any potential and unsightly aspects of the installation.  If the user and the Public Works Department cannot agree on the location of the remote register, the question of the City requirement shall be appealed to the City Administrator and to the City Council, in that order.
	D.  General Provisions.  All provisions of this Code applicable to ownership, maintenance, reading and testing of water meters shall also apply to remote water meter reading registers.
	E.  Meter Maintenance.  The City shall maintain and repair at its expense any meter that has become unserviceable through ordinary wear and tear and shall replace it if necessary.  Where repair or replacement is made necessary by act or neglect of the owner or occupant of the premises it serves, any City expense caused thereby shall be charged against and collected from the property owner, and water service may be disconnected until the cause is corrected and the amount charged is paid.  The property owner or consumer shall notify the City of any injury to or the nonworking of any meter as soon as it comes to his or her knowledge.
	F.  Complaints; meter testing.  When a property owner complains that the bill for any past service period is excessive, the City shall have the meter reread on request.  If still dissatisfied, the consumer may, on written request and the deposit of an amount set from time to time by Council resolution, have the meter tested.  If the test shows an error in the City's favor exceeding five percent of the water consumed, the register shall be deemed inaccurate, the meter testing deposit shall be refunded and an accurate meter shall be installed, and the bill shall be adjusted accordingly.  The adjustment shall not extend back more than one service period from the date of the written request.  If the meter is found to be accurate, the deposit of the property owner shall be forfeited.
	G.  Meter reading and inspection.  Authorized meter readers shall have free access at reasonable hours of the day to all parts of every building and premises connected with the City water supply system in order to read meters and make inspections.  Property owner or occupant shall be prohibited from obstructing the water meter so as to prohibit the reading or repairing of the meter.
	H.  Meter readings.  City Council may provide for a system of water meter reading, by any method deemed suitable for that purpose by the Council.  The Council may also establish billing, areas or districts and provide for the reading of meters and billing, monthly charges or such period intervals as the Council shall determine suitable and necessary from time to time.

	Subd. 4 Water Meter Regulations
	A.  All applications for installation, maintenance and repair of water meters shall be made to the City and the City shall proceed to comply with the application within a reasonable time thereafter.
	B.  No person, other than the City or its designee, shall maintain or repair any water meter used within the City limits.  Every water meter connected to the water system shall be sealed by or under the direction of the City, and no other person shall break or remove the seal; provided however, that a plumber licensed to do business in the State of Minnesota may break such the seal to remove such the meter for necessary repairs. In all cases where a seal is broken or a meter is removed by a licensed plumber, the plumber shall notify the City of the fact within 24 hours after the seal is broken or the meter is removed.  Whenever any seal attached to a water meter by or under the direction of the City is found broken, the broken condition of the seal shall be prima facie evidence that the seal was broken contrary to the terms and provisions of and in violation of this Chapter.

	Subd. 5.  
	Subd. 6.  Compliance Required.
	A.  Connections.  No connection of water services shall be made to any house or other building unless the plumbing therein has been installed pursuant to the State Plumbing Code and the provisions of this Chapter, and inspected, provided that this shall apply only to construction which has not been completed prior to adoption of this Chapter.
	B.  Consumers.  Every person applying for water service, every owner of property for which any such application is made, every person where such service is accepted subsequent to the effective date hereof of the enactment of this Code shall be deemed, upon making such the application or accepting the service, to consent to all rules, regulations and rates as established by this Chapter and as may hereafter be set forth and adopted by the Council by resolution or ordinance.

	701.03  PLUMBING REGULATIONS.   
	Subd. 1.  Service Pipes.  Every service pipe shall be laid with sufficient bend to allow not less than one foot of extra length and in such manner as to prevent rupture by settlement.  The service pipe shall be placed not less than six feet below the surface and be so arranged as to prevent rupture by freezing.  A shut-off or other stop cork with waste valve of the size and strength required shall be placed close to the inside wall of the building and be well protected from freezing.  Copper tubing or polyethylene pipe SDR 9, copper tube size (CTS) with a minimum pressure rating of 200 p.s.i., accompanied by a #10 copper wire shall be used for all services of two inches or less. The polyethylene pipe shall conform to ASTM Number D-2737 and NSF Number 3408.  Ford Insert Stiffners made of solid 304-tubular stainless steel, dimpled and flanged to retain placement within polyethylene service pipe. Joints on copper tubing shall be as few as possible and not more than one joint shall be used for service up to seventy (70) feet in length.  Each joint shall be left uncovered until inspected by the City.  Every service over two inches shall be cast iron or ductal iron.  Other material may be approved by the Superintendent of Public Works.  Connections with the mains for domestic supply shall be at least three-fourths of an inch per residential unit, or equivalent. (Ord. 06-10, Section 701.03, Adopted August 21, 2006).
	Subd. 2.  Water Meter Setting.  Every water meter shall be installed in accordance with the following provisions:
	A.  Service pipe from the water main to the meter shall be brought through the floor in vertical position where the pipe enters the building.  The stop and waste valve shall be 12 inches above the floor.
	B.  The bottom of the meter shall be between six (6) and twelve (12) inches above the finished floor line.  The meter shall be set not more than 12 inches horizontally from the inside line of the basement wall unless a different position is approved by the City Administrator or the City Administrator's designee.  A suitable bracket shall be provided to support the meter in a proper vertical position and prevent noise from vibration.
	C.  Each meter installation shall have a stop and waste valve on the street side of the meter.  In no case shall more than 12 inches of pipe be exposed between a point of entrance through the basement floor and the stop and waste valve.  A stop and waste valve shall also be installed in the house side of the meter.
	D.  The water pipe connecting with the main shall not exceed two feet under the basement floor from the inside of the basement wall to the water meter connection.
	E.  Deviation from the installation specifications in this Subdivision shall be by variance pursuant to the City Code.

	701.04 LIABILITY PROVISIONS.
	Subd. 1.  Repairs.  After the initial connection has been made to the water main the applicant, owner, occupant or user of the premises shall be liable for all repairs required to any water line necessary for connection of the premises to the street main including any repairs necessary to the main itself and any necessary street repairs.  It shall be the responsibility of the applicant, owner, occupant and user to maintain the stop box at such height as shall insure that it remains above the finished grade of the property.
	Subd. 2.  For Failure to System.  The City shall not be held liable at any time for any deficiency or failure in the supply of water to any customer whether the same be occasioned by shutting off the water for repairs or connections or for any cause whatsoever.
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