
SE
L

E
C

T
E

D
 B

A
SIN

 C
H

A
R

A
C

T
E

R
IS

T
IC

S
 A

N
D

 W
A

T
E

R
-Q

U
A

L
IT

Y
 D

A
T

A
 

FO
R

 T
H

E
 M

IN
N

E
S

O
T

A
 R

IV
E

R
 B

A
S

IN
T

hom
as A

. W
interstein, G

regory A
. P

ayne, R
ebecca A

. M
iller, and Jam

es R
. S

tark

U
.S. G

E
O

L
O

G
IC

A
L

 SU
R

V
E

Y

O
pen-File R

eport 93-164

P
repared in cooperation w

ith the
M

IN
N

E
SO

T
A

 PO
L

L
U

T
IO

N
 C

O
N

T
R

O
L

 A
G

E
N

C
Y

 and the 
L

E
G

ISL
A

T
IV

E
 C

O
M

M
ISSIO

N
 O

N
 M

IN
N

E
SO

T
A

 R
E

SO
U

R
C

E
S

M
ounds V

iew
, M

innesota 
1993



U
.S

. D
E

P
A

R
T

M
E

N
T

 O
F 

T
H

E
 I

N
T

E
R

IO
R

B
ru

ce
 B

ab
bi

tt
, S

ec
re

ta
ry

U
.S

. G
E

O
L

O
G

IC
A

L
 S

U
R

V
E

Y

D
al

la
s 

L.
 P

ec
k,

 D
ir

ec
to

r

Fo
r 

ad
di

ti
on

al
 i

nf
or

m
at

io
n 

w
ri

te
 to

:

D
is

tr
ic

t C
hi

ef
 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y 
22

80
 W

oo
da

le
 D

ri
ve

 
M

ou
nd

s 
V

ie
w

, M
N

 5
51

12

C
op

ie
s 

of
 th

is
 r

ep
or

t c
an

 b
e 

pu
rc

ha
se

d 
fr

om
:

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y 
B

oo
ks

 a
nd

 O
pe

n-
F

il
e 

R
ep

or
ts

 
B

ox
 2

54
25

, M
ai

l S
to

p 
51

7 
F

ed
er

al
 C

en
te

r 
D

en
ve

r,
 C

O
 8

02
25

-0
42

5



C
O

N
TE

N
TS

A
bstract.................................................................................................................. 

1

Introduction........................................................................................................... 
1

A
pproach and m

ethods........................................................................................ 
2

M
innesota R

iver B
asin.......................................................................................... 

4

S
ubbasins in the M

innesota R
iver B

asin............................................................ 
4

P
olitical and hydrologic features........................................................................ 

4

B
edrock hydrogeology......................................................................................... 

30

Q
uaternary geology.............................................................................................. 

30

Q
uaternary hydrogeology................................................................................... 

30

G
eom

orphic regions............................................................................................. 
34

Soil landscape units.............................................................................................. 
34

W
etlands................................................................................................................. 

48

A
verage annual precipitation.............................................................................. 

60

A
verage annual runoff......................................................................................... 

60

E
coregions.............................................................................................................. 

60

L
and use................................................................................................................. 

60

Population.............................................................................................................. 
76

N
on-point-source pollution................................................................................. 

77

Selected w
ater-quality data for the M

innesota R
iver...................................... 

78

Selected annual suspended-sedim
ent loads for the M

innesota R
iver

at M
ankato........................................................................................................ 

78

Selected w
ater-quality and hydrologic data for the B

lue E
arth R

iver at 
M

ankato, the M
innesota R

iver at M
ankato, and the M

innesota
R

iver at M
ontevideo........................................................................................ 

78

Selected w
ater-quality data for M

innesota R
iver tributaries ......................... 

78

Selected sedim
ent-load data................................................................................ 

78

R
eferences cited..................................................................................................... 

99

ILLU
STR

A
TIO

N
S

F
igures 

1-59. 
M

aps show
ing:

1. L
ocation of the M

innesota R
iver B

asin and U
.S. 

G
eological S

urvey w
ater-quality sam

pling sites in 
southw

estern M
innesota.............................................

2. S
ubbasins in the M

innesota R
iver B

asin.

3a. C
ounty boundaries, m

ajor roads, and cities in the 
U

pper M
innesota R

iver B
asin...................................

3b. S
ubbasin boundaries and drainage patterns in the 

U
pper M

innesota R
iver B

asin.....................................

4a. C
ounty boundaries, m

ajor roads, and cities in the 
P

om
m

e de T
erre R

iver B
asin......................................

4b. S
ubbasin boundaries and drainage patterns in the 

P
om

m
e de T

erre R
iver B

asin.......................................

5a. C
ounty boundaries, m

ajor roads, and cities in the 
L

ac qui P
arle R

iver B
asin............................................

5b. S
ubbasin boundaries and drainage patterns in the 

L
ac qui Parle R

iver B
asin.............................................

6a. C
ounty boundaries, m

ajor roads, and cities in the 
C

hippew
a R

iver B
asin.................................................

6b. S
ubbasin boundaries and drainage patterns in the 

C
hippew

a R
iver B

asin.................................................

7a. C
ounty boundaries, m

ajor roads, and cities in the 
H

aw
k C

reek-Y
ellow

 M
edicine R

iver B
asin..............

81011121314



IL
LU

S
TR

A
TI

O
N

S
-C

on
tin

ue
d

IL
LU

S
TR

A
TI

O
N

S
-C

on
tin

ue
d

7b
. 

S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e 

H
aw

k 
C

re
ek

-Y
el

lo
w

 M
ed

ic
in

e 
R

iv
er

 B
as

in
...

...
...

...
..

8a
. 

C
ou

nt
y 

bo
un

da
ri

es
, m

aj
or

 r
oa

ds
, a

nd
 c

iti
es

 in
 th

e 
R

ed
w

oo
d 

R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.

8b
. 

S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e 

R
ed

w
oo

d 
R

iv
er

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

9a
. 

C
ou

nt
y 

bo
un

da
ri

es
, m

aj
or

 r
oa

ds
, a

nd
 c

iti
es

 in
 th

e 
L

itt
le

 C
ot

to
nw

oo
d-

M
id

dl
e 

M
in

ne
so

ta
 R

iv
er

s 
B

as
in

9b
. 

S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e 

L
itt

le
 C

ot
to

nw
oo

d-
M

id
dl

e 
M

in
ne

so
ta

 R
iv

er
s 

B
as

in

lO
a.

 C
ou

nt
y 

bo
un

da
ri

es
, 

m
aj

or
 r

oa
ds

, a
nd

 c
iti

es
 in

 th
e 

C
ot

to
nw

oo
d 

R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.

lO
b.

 S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e 

C
ot

to
nw

oo
d 

R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...

ll
a.

 C
ou

nt
y 

bo
un

da
ri

es
, 

m
aj

or
 r

oa
ds

, a
nd

 c
iti

es
 in

 th
e 

W
at

on
w

an
 R

iv
er

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..

li
b

. 
S

ub
ba

si
n 

bo
un

da
ri

es
 a

nd
 d

ra
in

ag
e 

pa
tt

er
ns

 in
 th

e 
W

at
on

w
an

 R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12
a.

 C
ou

nt
y 

bo
un

da
ri

es
, m

aj
or

 r
oa

ds
, a

nd
 c

iti
es

 in
 th

e 
L

e 
S

ue
ur

 R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...

12
b.

 S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e 

L
e 

S
ue

ur
 R

iv
er

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.

13
a.

 C
ou

nt
y 

bo
un

da
ri

es
, 

m
aj

or
 r

oa
ds

, a
nd

 c
iti

es
 in

 th
e 

B
lu

e 
E

ar
th

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..

15 16 17 18 19 20 21 22 23 24 25 26

13
b.

 S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e 

B
lu

e 
E

ar
th

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...

14
a.

 C
ou

nt
y 

bo
un

da
ri

es
, m

aj
or

 r
oa

ds
, a

nd
 c

iti
es

 i
n 

th
e 

L
ow

er
 

M
in

ne
so

ta
 R

iv
er

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

14
b.

 S
ub

ba
si

n 
bo

un
da

ri
es

 a
nd

 d
ra

in
ag

e 
pa

tt
er

ns
 in

 th
e

L
ow

er
 M

in
ne

so
ta

 R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
. 

B
ed

ro
ck

 h
yd

ro
ge

ol
og

y 
in

 t
he

 M
in

ne
so

ta
 R

iv
er

 B
as

in
.

16
. 

Q
ua

te
rn

ar
y 

ge
ol

og
y 

in
 th

e 
M

in
ne

so
ta

 R
iv

er
 B

as
in

 ..
...

17
. 

Q
ua

te
rn

ar
y 

hy
dr

og
eo

lo
gy

 in
 th

e 
M

in
ne

so
ta

 R
iv

er
 

B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.

18
. 

G
eo

m
or

ph
ic

 r
eg

io
ns

 i
n 

th
e 

M
in

ne
so

ta
 R

iv
er

 B
as

in
.

19
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
U

pp
er

 M
in

ne
so

ta
 R

iv
er

 
B

as
in

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.

20
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
P

om
m

e 
de

 T
er

re
 R

iv
er

 
B

as
in

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

21
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
L

ac
 q

ui
 P

ar
le

 R
iv

er
 B

as
in

22
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
C

hi
pp

ew
a 

R
iv

er
 B

as
in

...
..

23
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
H

aw
k 

C
re

ek
-Y

el
lo

w
 

M
ed

ic
in

e 
R

iv
er

 B
as

in
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.

24
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
R

ed
w

oo
d 

R
iv

er
 B

as
in

25
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
L

itt
le

 C
ot

to
nw

oo
d-

 
M

id
dl

e 
M

in
ne

so
ta

 R
iv

er
 B

as
in

...
...

...
...

...
...

...
...

...
...

..

26
. 

So
il 

la
nd

sc
ap

e 
un

it
s 

in
 th

e 
C

ot
to

nw
oo

d 
R

iv
er

 B
as

in

27 28 29 31 32 33 35 36 37 38 39 40 41 42 43

11



ILLU
S

TR
A

TIO
N

S
-C

ontinued
ILLU

S
TR

A
TIO

N
S

-C
ontinued

27. Soil landscape units in the W
atonw

an R
iver B

asin.

28. Soil landscape units in the L
e S

ueur R
iver B

asin.....

29. Soil landscape units in the B
lue E

arth R
iver B

asin..

30. Soil L
andscape units in the L

ow
er M

innesota R
iver 

B
asin..................................................................................

31. W
etlands in the U

pper M
innesota R

iver B
asin.

32. W
etlands in the P

om
m

e de T
erre R

iver B
asin...

33. W
etlands in the L

ac qui P
arle R

iver B
asin.

34. W
etlands in the C

hippew
a R

iver B
asin......

35. W
etlands in the H

aw
k C

reek-Y
ellow

 M
edicine R

iver 
B

asin.....................................................................................

36. W
etlands in the R

edw
ood R

iver B
asin...........................

37. W
etlands in the L

ittle C
ottonw

ood-M
iddle M

innesota 
R

ivers B
asin ..........................................................................

38. W
etlands in the C

ottonw
ood R

iver B
asin........................

39. W
etlands in the W

atonw
an R

iver B
asin.

40. W
etlands in the L

e S
ueur R

iver B
asin....

41. W
etlands in the B

lue E
arth R

iver B
asin

42. W
etlands in the L

ow
er M

innesota R
iver B

asin.

43. A
verage annual precipitation in the M

innesota 
R

iver B
asin, 1961-90................................................

4445464748495051525354555657585961

44. A
verage annual runoff in the M

innesota R
iver B

asin, 
1951-80 .................................................................................

45. E
coregions in the M

innesota R
iver B

asin..........

46. L
and use in the U

pper M
innesota R

iver B
asin.

47. L
and use in the P

om
m

e de T
erre R

iver B
asin...

48. L
and use in the L

ac qui P
arle R

iver B
asin.

49. L
and use in the C

hippew
a R

iver B
asin......

50. L
and use in the H

aw
k C

reek-Y
ellow

 M
edicine R

iver 
B

asin....................................................................................

51. L
and use in the R

edw
ood R

iver B
asin...........................

52. L
and use in the L

ittle C
ottonw

ood-M
iddle M

innesota 
R

ivers B
asin .........................................................................

53. L
and use in the C

ottonw
ood R

iver B
asin........................

54. L
and use in the W

atonw
an R

iver B
asin

55. L
and use in the Le S

ueur R
iver B

asin....

56. L
and use in the B

lue E
arth R

iver B
asin.

57. L
and use in the L

ow
er M

innesota R
iver B

asin.

58. P
opulation distribution in the M

innesota R
iver 

B
asin................................................................................

59. N
on-point source pollution potential classification 

in the M
innesota R

iver B
asin ......................................

62636465666768697071727374757677

in



IL
LU

S
TR

A
TI

O
N

S
-C

on
tin

ue
d

IL
LU

S
TR

A
TI

O
N

S
-C

on
tin

ue
d

F
ig

ur
es

 6
0-

65
. 

G
ra

ph
s 

sh
ow

in
g:

60
. 

S
tr

ea
m

 d
is

ch
ar

ge
 a

t t
im

e 
of

 m
ea

su
re

m
en

t, 
by

 r
iv

er
 

m
ile

, 
fo

r 
M

in
ne

so
ta

 R
iv

er
 w

at
er

-q
ua

li
ty

 s
am

pl
in

g 
si

te
s,

 
A

ug
us

t 
19

89
 to

 J
un

e 
19

92
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..

61
. 

S
us

pe
nd

ed
-s

ed
im

en
t l

oa
d 

at
 ti

m
e 

of
 s

am
pl

in
g,

 b
y 

ri
ve

r 
m

ile
, 

fo
r 

M
in

ne
so

ta
 R

iv
er

 w
at

er
-q

ua
li

ty
 s

am
pl

in
g 

si
te

s,
 

A
ug

us
t 

19
89

 to
 J

un
e 

19
92

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

62
. 

D
is

so
lv

ed
 n

it
ri

te
 p

lu
s 

ni
tr

at
e 

ni
tr

og
en

 l
oa

ds
 a

t t
im

e 
of

 s
am

pl
in

g,
 b

y 
ri

ve
r 

m
ile

, f
or

 M
in

ne
so

ta
 R

iv
er

 w
at

er
- 

qu
al

it
y 

sa
m

pl
in

g 
si

te
s,

 A
ug

us
t 1

98
9 

to
 J

un
e 

19
92

 ..
...

...
..

63
. 

T
ot

al
 p

ho
sp

ho
ru

s 
lo

ad
 a

t t
im

e 
of

 s
am

pl
in

g,
 b

y 
ri

ve
r 

m
ile

, 
fo

r 
M

in
ne

so
ta

 R
iv

er
 w

at
er

-q
ua

li
ty

 s
am

pl
in

g 
si

te
s,

 
A

ug
us

t 1
98

9 
to

 J
un

e 
19

92
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..

64
. 

B
io

ch
em

ic
al

 o
xy

ge
n 

de
m

an
d 

lo
ad

 a
t t

im
e 

of
 s

am
pl

in
g,

 
by

 r
iv

er
 m

ile
, f

or
 M

in
ne

so
ta

 R
iv

er
 w

at
er

-q
ua

li
ty

 
sa

m
pl

in
g 

si
te

s,
 A

ug
us

t 
19

89
 to

 J
un

e 
19

92
...

...
...

...
...

...
...

...
.

F
ig

ur
es

 6
6-

80
. 

G
ra

ph
s 

sh
ow

in
g:

65
. 

A
nn

ua
l s

us
pe

nd
ed

-s
ed

im
en

t l
oa

d 
an

d 
an

nu
al

su
sp

en
de

d-
se

di
m

en
t l

oa
d 

pe
r 

ac
re

-f
oo

t o
f r

un
of

f 
fo

r 
th

e 
M

in
ne

so
ta

 R
iv

er
 a

t M
an

ka
to

 (
si

te
 2

5)
, w

at
er

 y
ea

rs
 

19
68

-9
2.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...

66
. 

M
ea

n-
da

il
y 

st
re

am
 d

is
ch

ar
ge

 f
or

 th
e 

B
lu

e 
E

ar
th

 R
iv

er
 

at
 M

an
ka

to
 (

si
te

 2
4)

 a
nd

 th
e 

M
in

ne
so

ta
 R

iv
er

 a
t 

M
an

ka
to

 (
si

te
 2

5)
, O

ct
ob

er
 1

98
9-

Se
pt

em
be

r 
19

92
...

...
...

.

67
. 

M
ea

n-
da

il
y 

st
re

am
 d

is
ch

ar
ge

 a
n
d
 s

u
sp

en
d

ed
-s

ed
im

en
t 

co
nc

en
tr

at
io

n 
fo

r 
th

e 
B

lu
e 

E
ar

th
 R

iv
er

 a
t 

M
an

ka
to

 
^s

it
e 

24
)-

-£
)p

to
ho

r 
1 Q

R
Q

-S
ep

te
m

bg
r 

19
97

.. 
.._

. .
...

...
...

. 
..;

..,

79 79 80 80 80 81 81 82

68
. 

M
ea

n 
da

il
y 

st
re

am
 d

is
ch

ar
ge

 a
nd

 s
us

pe
nd

ed
-s

ed
im

en
t 

lo
ad

 f
or

 t
he

 B
lu

e 
E

ar
th

 R
iv

er
 a

t M
an

ka
to

 (
si

te
 2

4)
, 

O
ct

ob
er

 1
98

9-
Se

pt
em

be
r 

19
92

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...

69
. 

M
ea

n-
da

il
y 

st
re

am
 d

is
ch

ar
ge

 a
nd

 s
us

pe
nd

ed
-s

ed
im

en
t 

co
nc

en
tr

at
io

n 
fo

r 
th

e 
M

in
ne

so
ta

 R
iv

er
 a

t M
an

ka
to

 
(s

ite
 2

5)
, O

ct
ob

er
 1

98
9-

Se
pt

em
be

r 
19

92
...

...
...

...
...

...
...

...
...

...

70
. 

M
ea

n-
da

il
y 

st
re

am
 d

is
ch

ar
ge

 a
nd

 s
us

pe
nd

ed
-s

ed
im

en
t 

lo
ad

 f
or

 t
he

 M
in

ne
so

ta
 R

iv
er

 a
t M

an
ka

to
 (

si
te

 2
5)

, 
O

ct
ob

er
 1

98
9-

Se
pt

em
be

r 
19

92
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.

71
. 

M
ea

n-
m

on
th

ly
 s

us
pe

nd
ed

-s
ed

im
en

t c
on

ce
nt

ra
ti

on
 f

or
 

th
e 

B
lu

e 
E

ar
th

 R
iv

er
 a

t M
an

ka
to

 (
si

te
 2

4)
 a

nd
 th

e 
M

in
ne

so
ta

 R
iv

er
 a

t M
an

ka
to

 (
si

te
 2

5)
, O

ct
ob

er
 1

98
9-

 
S

ep
te

m
be

r 
19

92
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

72
. 

M
on

th
ly

 s
us

pe
nd

ed
-s

ed
im

en
t l

oa
d 

fo
r 

th
e 

B
lu

e 
E

ar
th

 
R

iv
er

 a
t 

M
an

ka
to

 (
si

te
 2

4)
 a

nd
 th

e 
M

in
ne

so
ta

 R
iv

er
 a

t 
M

an
ka

to
 (

si
te

 2
5)

, O
ct

ob
er

 1
98

9-
Se

pt
em

be
r 

19
92

...
...

...
.

73
. 

S
us

pe
nd

ed
-s

ed
im

en
t c

on
ce

nt
ra

ti
on

 a
nd

 s
tr

ea
m

 
di

sc
ha

rg
e 

fo
r 

th
e 

M
in

ne
so

ta
 R

iv
er

 a
t M

on
te

vi
de

o 
(s

ite
 3

), 
A

ug
us

t 
19

89
-S

ep
te

m
be

r 
19

92
...

...
...

...
...

...
...

.

74
. 

S
us

pe
nd

ed
-s

ed
im

en
t c

on
ce

nt
ra

ti
on

 a
nd

 s
tr

ea
m

di
sc

ha
rg

e 
fo

r 
th

e 
B

lu
e 

E
ar

th
 R

iv
er

 a
t M

an
ka

to
 (

si
te

 2
4)

, 
A

ug
us

t 
19

89
-S

ep
te

m
be

r 
19

92
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.

75
. 

D
is

so
lv

ed
 n

it
ri

te
 p

lu
s 

ni
tr

at
e 

ni
tr

og
en

 c
on

ce
nt

ra
ti

on
 

an
d 

st
re

am
 d

is
ch

ar
ge

 f
or

 t
he

 M
in

ne
so

ta
 R

iv
er

 a
t 

M
on

te
vi

de
o 

(s
ite

 3
), 

A
ug

us
t 1

98
9-

 S
ep

te
m

be
r 

19
92

 ..
.

76
. 

D
is

so
lv

ed
 n

it
ri

te
 p

lu
s 

ni
tr

at
e 

ni
tr

og
en

 c
on

ce
nt

ra
ti

on
 

an
d 

st
re

am
 d

is
ch

ar
ge

 f
or

 t
he

 B
lu

e 
E

ar
th

 R
iv

er
 a

t 
M

an
ka

to
 (

si
te

 2
4)

, A
ug

us
t 

19
89

- S
ep

te
m

be
r 

19
92

...
...

.

82 83 83 84 85 86 87 88 89

IV



ILLU
S

TR
A

TIO
N

S
-C

ontinued
TABLES

77. T
otal phosphorus concentration and stream

 discharge 
for the M

innesota R
iver at M

ontevideo (site 3), A
ugust

78. T
otal phosphorus concentration and stream

 discharge 
for the B

lue E
arth R

iver at M
ankato (site 24), A

ugust

79. B
iochem

ical oxygen dem
and concentration and stream

 
discharge for the M

innesota R
iver at M

ontevideo 
(site 3), A

ugust 1989-Septem
ber 1992.................................

80. B
iochem

ical oxygen dem
and concentration and stream

 
discharge for the B

lue E
arth R

iver at M
ankato (site 24), 

A
ugust 1989-Septem

ber, 1992..............................................

F
igure 

81.
B

oxplots show
ing concentration of suspended sedim

ent, 
dissolved nitrite plus nitrate nitrogen, total phosphorus, 
and biochem

ical oxygen dem
and for w

ater-quality 
sam

pling sites at ten M
innesota R

iver tributaries...............

9091929394

T
able 

1. 
S

tream
 data-collection sites for M

innesota R
iver 

A
ssessm

ent Project....................................................

2. S
prings sam

pled for M
innesota R

iver A
ssessm

ent 
Project .................................................................................

3. 
B

asins in the M
innesota R

iver B
asin and areal extent 

of each................................................................................

4. G
eneralized bedrock hydrogeologic units in the 

M
innesota R

iver B
asin.....................................................

5. 
L

and use in the 12 basins in the M
innesota R

iver B
asin.

6. S
uspended-sedim

ent loads and yields for w
ater-quality 

sam
pling sites in the W

atonw
an, L

e S
ueur, and B

lue 
E

arth R
iver B

asins for tw
o runoff periods.........................

7. S
uspended-sedim

ent loads and yields for w
ater-quality 

sam
pling sites in the R

edw
ood R

iver B
asin for the 

rainfall-runoff period June 17-20,1992...............................

8. M
ap credits.

9595969697979898



M
ul

ti
pl

y 

in
ch

 (
in

.)

fo
ot

 (
ft)

 

m
il

e 
(m

i)
 

ac
re

 

m
il

e2
 (

m
i2

)

C
O

N
V

E
R

S
IO

N
 F

A
C

TO
R

S

B
y 

25
.4 0.
30

48

1.
60

9

0.
40

47

2.
59

0

T
o 

ob
ta

in
 

m
il

li
m

et
er

m
et

er
 

ki
lo

m
et

er
 

he
ct

om
et

er
2 

ki
lo

m
et

er
2

V
I



S
elected Basin C

haracteristics and W
ater-Q

uality 
D

ata for the M
innesota R

iver Basin

A
B

STR
A

C
T

Selected basin characteristics and w
ater-quality data for the M

innesota R
iver 

B
asin are presented in this report as 71 m

aps, 22 graphs, and 8 tables. 
T

he data 
w

ere 
com

piled 
as part of a 

four-year study to 
identify non-point sources of 

pollution and the effect of this pollution on w
ater quality. T

he m
aps w

ere prepared 
from

 geographic inform
ation system

 data bases. F
ederal, State, and local agencies, 

and colleges and universities collected and assem
bled these data as part of the 

M
innesota R

iver A
ssessm

ent Project.

IN
TR

O
D

U
C

TIO
N

T
he 

M
innesota 

R
iver 

drains 
nearly 

17,000 
square 

m
iles 

in 
southw

estern 
M

innesota and parts of eastern S
outh D

akota, northern Iow
a, and southeastern 

N
orth D

akota (fig. 1). A
 study by the M

innesota P
ollution C

ontrol A
gency (M

PC
A

) 
dem

onstrated that the M
innesota R

iver and its tributaries are significantly affected 
by non-point source pollution (M

innesota P
ollution C

ontrol A
gency, 1982). 

H
igh 

concentrations of suspended solids, nitrate, phosphorus, and fecal coliform
 bacteria 

im
pair industrial, dom

estic, and recreational use of the river, as w
ell as the esthetics 

of the riverine environm
ent. A

 w
aste-load allocation study in the L

ow
er M

innesota 
R

iver B
asin (M

innesota P
ollution C

ontrol A
gency, 1985) identified a need for a 

basin-w
ide program

 to control surface-runoff-related non-point source pollutants.

T
he M

PC
A

 coordinated a m
ultiagency effort to study the M

innesota R
iver and 

its tributaries. 
T

he M
innesota R

iver A
ssessm

ent Project (M
R

A
P) w

as a four-year 
study 

to 
assess 

the 
potential 

for 
non-point 

source 
pollution, 

to 
inventory 

inform
ation about physical characteristics of the basin, and to identify areas of non- 

point source pollution and 
the effect of non-point source pollution on w

ater 
quality. T

his w
as done by (1) physical and chem

ical m
onitoring, (2) biological and 

toxicological 
m

onitoring, 
and 

(3) 
land-use 

assessm
ent. 

T
his 

report 
presents 

selected basin characteristics and w
ater-quality data for the M

innesota R
iver B

asin 
as 71 

m
aps, 22 graphs, 

and 8 
tables. 

T
his report w

as prepared by the U
.S. 

G
eological S

urvey (U
SG

S) 
in cooperation w

ith the M
PC

A
. 

T
his project w

as 
initiated 

by 
the 

M
innesota 

L
egislature 

as 
recom

m
ended 

by 
the 

L
egislative 

C
om

m
ission on M

innesota R
esources (L

C
M

R
). 

T
he M

PC
A

 w
as delegated the 

responsibility to m
anage this project. 

F
ederal, State, and local agencies, and 

colleges and universities collected and assem
bled data. 

T
he follow

ing took part in

this study:

L
egislative C

om
m

ission on M
innesota R

esources 
M

innesota P
ollution C

ontrol A
gency

B
oard of W

ater and Soil R
esources

G
ustavus A

dolphus C
ollege

M
ankato State U

niversity
M

etropolitan C
ouncil of the T

w
in C

ities
M

etropolitan W
aste C

ontrol C
om

m
ission

M
innesota D

epartm
ent of A

griculture
M

innesota D
epartm

ent of N
atural R

esources
M

innesota L
and M

anagem
ent Inform

ation C
enter

St. O
laf C

ollege
S

outh C
entral M

innesota C
ounties W

ater P
lanning Project

U
.S. D

epartm
ent of A

griculture, F
orest Service

U
.S. D

epartm
ent of A

griculture, Soil C
onservation Service

U
.S. D

epartm
ent of Interior, U

.S. Fish and W
ildlife Service

U
.S. D

epartm
ent of Interior, U

.S. G
eological S

urvey
U

.S. E
nvironm

ental P
rotection A

gency, E
nvironm

ental R
esearch

L
aboratory-D

uluth 
U

niversity of M
innesota 

U
niversity of M

innesota-D
uluth 

U
niversity of W

isconsin-M
adison

B
lue E

arth C
ounty Soil and W

ater C
onservation D

istrict 
B

row
n C

ounty Soil and W
ater C

onservation D
istrict 

C
hippew

a C
ounty Soil and W

ater C
onservation D

istrict 
C

ottonw
ood C

ounty Soil and W
ater C

onservation D
istrict 

F
aribault C

ounty Soil and W
ater C

onservation D
istrict 

K
andiyohi C

ounty Soil and W
ater C

onservation D
istrict 

L
incoln C

ounty Soil and W
ater C

onservation D
istrict 

L
yon C

ounty Soil and W
ater C

onservation D
istrict 

M
artin C

ounty Soil and W
ater C

onservation D
istrict 

M
urray C

ounty Soil and W
ater C

onservation D
istrict 

N
icollet C

ounty Soil and W
ater C

onservation D
istrict 

R
edw

ood C
ounty Soil and W

ater C
onservation D

istrict 
R

enville C
ounty Soil and W

ater C
onservation D

istrict 
Sibley C

ounty Soil and W
ater C

onservation D
istrict 

Sw
ift C

ounty Soil and W
ater C

onservation D
istrict 

W
atonw

an C
ounty Soil and W

ater C
onservation D

istrict 
Y

ellow
 M

edicine C
ounty Soil and W

ater C
onservation D
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A
 classification of non-point source pollution potential w

as developed by the M
PC

A
. 

T
he classification includes seven characteristics of an area, w

hich are: 
forest cover, 

percent of an area in cultivation, silt-soil 
type, sand-soil type, stream

 orientation, 
percent of an area having 3-6 percent slope, and percent or an area having greater 
than 

6 
percent slope. 

A
n 

index 
value 

for each 
subbasin in 

an 
ecoregion 

w
as 

calculated, and suboasins w
ere grouped into categories, each representing 10 percent 

of the subbasins in an ecoregion. 
T

he index values are relative rankings w
ithin each 

ecoregion and m
ay not represent the sam

e non-point source pollution potential in 
other ecoregions (Fandrei and others, 1983). 

N
on-point source pollution potential 

classes for the M
innesota R

iver B
asin are available from

 a G
IS data base from

 the 
U

SG
S.
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point source pollution 
potential classification 

in the M
innesota R

iver B
asin.
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STREAM DISCHARGE, IN CUBIC FEET PER SECOND
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MONTHLY SUSPENDED-SEDIMENT LOAD, IN TONS
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Table 1 .-S
tream

 data-collection sites for the M
innesota R

iver A
ssessm

ent P
roject

Table 2.--S
prings sam

pled for the M
innesota R

iver A
ssessm

ent P
roject

Site 
identification 

num
ber

1234567891011121314151617181920212223242526272829

U
SG

S 
identification 

num
ber

05301000
05305400
05311000
05313510
05314550
05314560
05314740
05316470
05316490
05316500
05316541
05316580
05316685
05316760
05317000
05317250
05317500
05318135
05318140
05318141
05318290
05319500
05320500
05322000
05325000
05325200
05326400
05326450
05327000

Stream
 Site

M
innesota R

iver near Lac qui Parle, M
inn.

C
hippew

a R
iver at M

ontevideo, M
inn.

M
innesota R

iver at M
ontevideo, M

inn.
Y

ellow
 M

edicine R
iver on H

ighw
ay 67 near G

ranite Falls, M
inn.

H
aw

k C
reek at M

outh near Sacred H
eart, M

inn.
M

innesota R
iver near Sacred H

eart, M
inn.

M
innesota R

iver near D
elhi, M

inn.
R

edw
ood R

iver at C
ounty R

oad 30 near Seaforth, M
inn.

Judicial D
itch 5 at C

ounty R
oad 30 near R

edw
ood Falls, M

inn.
R

edw
ood R

iver near R
edw

ood Falls, M
inn.

R
edw

ood R
iver below

 R
am

sey C
reek at R

edw
ood Falls, M

inn.
M

innesota R
iver at M

orton, M
inn.

M
innesota R

iver near Fairfax, M
inn.

M
innesota R

iver near N
ew

 U
lm

, M
inn.

C
ottonw

ood R
iver near N

ew
 U

lm
, M

inn.
M

innesota R
iver at C

ourtland, M
inn.

M
innesota R

iver at Judson, M
inn.

B
lue Earth R

iver above South C
reek near W

innebago, M
inn.

South C
reek near W

innebago, M
inn.

B
lue Earth R

iver at C
ounty R

oad 5 near W
innebago, M

inn.
B

lue Earth R
iver near G

ood Thunder, M
inn.

W
atonw

an R
iver near G

arden C
ity, M

inn.
Le Sueur R

iver near R
apidan, M

inn.
B

lue Earth R
iver at M

outh at M
ankato, M

inn.
M

innesota R
iver at M

ankato, M
inn.

M
innesota R

iver at St. Peter, M
inn.

R
ush R

iver near H
enderson, M

inn.
M

innesota R
iver at H

enderson, M
inn.

H
igh Island C

reek near H
enderson, M

inn.

D
istance 

upstream
 

from
 m

outh, 
in m

iles
288

271

238
219

203
176
151

134
120

107
9167

Site ID
DPCGFAURKLNHQTJBE1S0M

U
SG

S 
identification 

num
ber

444750095332001
441827093573301
445425095402301
443631095094801
443921095203301
450026095514001
444132093383201
442204093532301
441636094272701
441531094203001
440230094101001
443317095073401
442006093545601
443418093552201
442859094490301
445630095462101
444413095251701
443110094530001
443129093530501
440558094072301
441206094115101

Spring
B

aker Spring near G
ranite Falls

Seepage at Face Spring at St. Peter, M
inn.

Seepage Face W
ehrspann Spring, M

inn.
Seepage C

edar R
ock Spring near D

elhi, M
inn.

B
oiling Spring near B

elview
, M

inn.
Seepage at B

aldw
in Farm

 near Lac qui Parle, M
inn.

Seepage Face near Jordan, M
inn.

R
ogers C

reek Spring near St. Peter, M
inn.

Flandrau Spring at N
ew

 U
lm

, M
inn.

C
ourtland B

ridge Spring near C
ourtland, M

inn.
B

irr Spring near G
arden C

ity, M
inn.

R
edw

ood Spring near R
edw

ood Falls, M
inn.

Paulson Spring near St Peter, M
inn.

Seepage Face on H
igh Island C

reek Spring, M
inn.

Peterson Spring near Fairfax, M
inn.

Seepage at Envoldsen Farm
 near M

ontevideo, M
inn.

Seepage Face at H
aw

k C
reek Spring, M

inn.
Seepage at Franklin Spring near Franklin, M

inn.
Spring near H

enderson Station, M
inn.

D
avis H

ole Spring near R
apidan, M

inn.
Seepage Face at Spring near Judson, M

inn.
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Table 5.--Land use in the 12 basins of the M
innesota R

iver B
asin

[Land use from
 the M

LM
IS

100 data set. Table show
s num

ber of 100 m
eter by

100 m
eter cells in each land use category]

Table 6.-S
uspended 

Le
 sedim

ent loads and yields for w
ater-quality sam

pling sites in the W
atonw

an, 
Sueur, and B

lue E
arth R

iver B
asins for tw

o runoff periods

Land use 
classification

Forested

C
ultivated

W
ater

M
arsh

U
rban 

residential

Extractive

Pasture and
open

N
on/m

ix 
residential

Transportation

Land use
classification

Forested

C
ultivated

W
ater

M
arsh

U
rban 

residential

Extractive

Pasture and
open

N
on/m

ix 
residential

Transportation

U
pper 

M
innesota 
R

iver

2,453

143,996

9,354

3,260

76681

35,775

1,66764

Little
C

ottonw
ood

-M
iddle

M
innesota
Rivers

18,305

289,944

7,801

2,265

2,634

341

21,009

5,882

246

Pom
m

e de 
Terre R

iver

7,839

172,923

17,699

3,853

1,232

419

20,680

1,443

129

C
ottonw

ood
R

iver

3,645

304,476

1,884

806

80879

23,826

3,394

146

Lac qui 
Parle R

iver

1,099

170,120

811

1,024

26016

21,986

1,63650

B
lue Earth
R

iver

6,431

277,431

4,277

1,037

1,47016

17,959

3,730

111

H
aw

k
C

reek-­
Y

ellow
 

M
edicine 
R

iver

8,775

468,347

5,512

2,278

1,595

181

43,964

5,73684

W
atonw

an
R

iver

2,069

205,667

2,904

8045527

12,648

2,12420

Lac qui 
Parle R

iver

15,431

390,598

27,751

10,846

2,878

129

87,376

3,491

145

Le Sueur
River

5,816

252,542

6,238

2,973

1,21736

16,604

2,66623

R
edw

ood 
R

iver

1,320

158,976

2,102

765

791

113

16,076

2,201

195

Low
er

M
innesota
R

iver

33,463

334,230

11,291

10,097

14,517

355

51,599

13,746

1,002

Suspended-sedim
ent load, in tons

D
ate

B
lue Earth R

iver
near G

ood Thunder
W

atonw
an R

iver
near G

arden C
ity

Le Sueur River
near R

apidan
B

lue Earth R
iver at

M
ankato

Snow
m

elt-runoff period M
arch 16-A

pril9, 1991
03/16/91
03/17/91
03/18/91
03/19/91
03/20/91
03/21/91
03/22/91
03/23/91
03/24/91
03/25/91
03/26/91
03/27/91
03/28/91
03/29/91
03/30/91
03/31/91
04/01/91
04/02/91
04/03/91
04/04/91
04/05/91
04/06/91
04/07/91
04/08/91
04/09/91

Total load1
Percent2
Sedim

ent yield3

283368
146
475

2140
3290
3360
3900
4940
4830
4050
3300
2890
2500
2180
1880
1650
1380
1070
944

1020
1150
1160

_
 960

4934444.5
32.2

55561990
269
759

1040
1280
1420
1340
1160
1090
916
788
748
696
550
379
265
193
135
100

 
 
 77

1333512.0
15.7

R
ainfall-runoff period M

ay 5-13,
05/05/91
05/06/91
05/07/91
05/08/91
05/09/91
05/10/91
05/11/91
05/12/91
05/13/91

Total load1
Percent2
Sedim

ent yield3

3870
11400
10500
9020

11900
12100
10300
8000
6250

8334041.8
54.5

1960
2560
1380
817
640
536
435
346

_
_

 274

89484.5
10.5

18233789
233
529

1070
2450
3340
3290
2710
2640
2590
2560
2340
1900
1610
1270
1000
789
631
506
420
358

 
 
 IH

3268929.5
29.4

199211300
25000
19800
18600
16100
10700
7330
5380
4300

11851059.4
107.0

101
126
149
353
275

2210
6120
7850

13000
11400
10500
7600
7100
7120
7330
6910
6520
3720
2460
2050
1760
1770
1680
1620
1180

110904
10031.3

16700
31700
32400
31800
30600
22000
15900
11700
6620

199420
10056.3

1 Load contributions from
 tributaries do not equal total load at the m

outh of the B
lue Earth R

iver because of losses caused 
by deposition or gains from

 other sedim
ent sources such as bank erosion and channel scour.

2 Percent of total load at m
outh of B

lue Earth R
iver.

3 Y
ield in tons per square m

ile for runoff period.
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