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Mixed: water is a mixture of recent and vintage 
(greater than 1 TU to less than 8 TU).
Vintage: water entered the ground before 1953 
(less than or equal to 1 TU). 

Recent: water entered the ground since about 
1953 (8 to 15 TU).

Cold War era: water entered the ground during the 
peak period of atmospheric tritium concentration 
from nuclear bomb testing, 1958–1959 and 
1961–1972 (greater than 15 tritium units [TU]).

Symbol color indicates tritium age of water sample.
Tritium age

Not sampled for tritium.
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Symbol color indicates tritium age of 
water sample. See report figures 5 and 12.

Water sample and aquifer symbols

Symbols and labels
If shown, chloride concentration equals or 
exceeds 5 ppm. 
(* indicates source of chloride unknown,
  +  indicates naturally elevated value)

5.64

If shown, nitrate-nitrogen concentration 
equals or exceeds 1 ppm.

2.95

If shown, arsenic concentration equals or 
exceeds 10 ppb.

17.9

If shown, groundwater residence time in years as 
estimated by carbon-14 (14C) isotope analysis.

4000

Body of water

Surface-water sample
Line of cross sectionBB ’

Groundwater conditions

Groundwater moves from an overlying 
surficial aquifer to a buried aquifer.

Groundwater flows laterally.

Groundwater moves from an overlying buried 
aquifer to an underlying buried aquifer.

Water from the surface moves through a thin 
layer of overlying fine-grained material to an 
underlying aquifer.

Groundwater flowpath is unknown.

Generalized bedrock map

Paleozoic sedimentary

Precambrian crystalline

Mesoproterozoic sedimentary

1 0 1 2 3 4 5 MILES

1 0 1 2 4 5 KILOMETERS3

SCALE 1:100 000

HAVEN PALMER

CLEAR LAKE

SANTIAGO

BECKER

BLUE HILL BALDWIN

ORROCK LIVONIA

BIG LAKE ELK RIVER

1

1
1

11

1 1
1 1 1

1
1

11
1

11

1

6

31

25

5

6 6

6
6

6

6 6
6 6

6
66

6

31

31

31

31 31

31

313131

32

36

36

36

36 36 36
36

3636

3636

36

25

19

4

25

30

34

3

34

¤10

)25

¤10

¤10

¤10

¤169

¤169

¤169

)24

)25

)25

)25

¤10

3

T. 34 N.

T. 33 N.

T. 35 N.

T. 34 N.

T. 35 N.

T. 33 N.

R. 26 W.

R. 26 W.

R. 27 W.R. 28 W.R. 29 W.R. 30 W.R. 31 W.

R. 27 W.

R. 28 W.

R. 29 W.

R. 30 W.

R. 31 W.

T. 32 N.

T. 32 N.

STEARNS
COUNTY

45° 15' N.

45° 22' 30" N.
45° 22' 30" N.

45° 15' N.

45° 30' N

45° 30' N.

93° 37' 30" W.

93° 37' 30" W.93° 45' W.

93° 45' W.

93° 52' 30" W.

93° 52' 30" W.94° 07' 30" W.

94° 07' 30" W.

94° W.

94° W.

BENTON COUNTY

STEARNS
COUNTY

Big
Lake

Lake

Lake

Lake

Lake
Hidden

Wood

Thompson

Eagle

Lake

Birch

Lake
Ann

Lake

Fremont

West
Hunter

Lake

Cantlin Lake

Lake

Sandy
Lake

Elk

Lake
Diann

Rice

Lake

Lake

Lake

Lake
Boyd

Rice

Elk

Mosford
Lake

Lake

Lake

Jones

Crescent

Camp
Lake

Pickerel
Lake

Clear
Lake

Lake
Stickney

Long  Pond

Bergerson
Slough

Lake

Josephine

Durgin

Johnson

Slough

Slough

Rush
Lake

Briggs

Lake

Lake

Br
ig

gs

Julia

Lake

Lake

Lake

Orono

Big Mud

Long

Lake
Mitchell

Clear
Lake

St. Cloud

Becker

Big Lake

Elk River

Zimmerman

Princeton

Orrock

Sto
ny

B
ro

ok

Creek

Rice

C
re

ek

River

S
nake

Brook

B
rook

B
ro

ok

Bro
ok

River

River

River

River

River

R
iv

er

River

River

River

R
iver

River
ip

pi
ss

i s
si

M

Mississippi

M
ississippi

Tibbits

Tr
ot

t

Tibbits

Battle

St. F
rancis

S
t. 

F
ra

nc
is

S
nake

St. Francis

Elk

Elk

E
lk

Rum

ANOKA
COUNTY
ANOKA
COUNTY

COUNTY
WRIGHT

BENTON COUNTY

H
E

N
N

E
P

IN
C

O
U

N
T

Y

MILLE LACS COUNTY
MILLE LACS COUNTY

COUNTY
WRIGHT

IS
A

N
T

I C
O

U
N

T
Y

ISANTI
COUNTY

ANOKA
COUNTY

Sand Dunes 

State Forest

Sherburne 

National 

Wildlife 

Refuge

A

C

B B

D

E

F

G

A’

G’

C’

D’

E’

F’

17.1

42.8

9.0

105

15.9

34.9

11.8

16.3

5.85

23.5

29.0

13.1

7.2
17.3

13.7

5.64

22.5

94.3

9.61*

26.4

32.1

19.5

7.09

5.92

9.6

6.0+

5.89

7.74

10.7

28.2

7.7

44

23.3

5.16

9.49*

19.13* 73.4

26.8

32.19*

6.42

14.4

8.225.9

29.9

172.45*

13.59*

8.1

13.3

13.61*

12.1
5.3

10.0

9.19

13
17.9

17.7

23

12.7

2.99

1.56

8.98

26.4

44.5
21

42.9
2

12.0

3.96

4.811

1.8

75.3
1.60

1.3

2.95

1.02

31.2*
12

5.79

11.1

2.16

11
4

31.4

48.4
22.1

2.7

4.7

3.2

3.16

14.4

37
3.9

41.4
5.3

61.7
5.7

24.7
1.2

17
15

3.9

5.7

23

28.1
4.4

4000

8000

4000

40006000

5000

10,000

6000

5000

5000

6000

2000

4000 7000

U

U

U

U

U

LOCATION DIAGRAM

http://www.dnr.state.mn.us/index.html
mailto:info.dnr%40state.mn.us?subject=Sherburne%20County%20Geologic%20Atlas%2C%20Part%20B%2C%20Water%20Chemistry
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/atlases.html

