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Surficial Geology

7 Lacustrine beach deposits
Wetland sediment
Floodplain allvium
Alluvial fan sediment

0 Collurium

Fleistocene

0 Grey Cloud terrace
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Geologic Unit Hydrologic Condition

( sda Water table aquifer (unconfined)

dtv Nonaquifer unit

Confined sand aquifer

Nonaquifer unit
Confined sand aquifer
Nonaquifer unit

Quatemnary Confined sand aquifer

Deposits
Nonaguifer unit

Confined sand aquifer
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Nonaguifer unit
Confined sand aquifer

Nonaquifer unit
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Confined sand aquifer
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Correlation of Quaternary buried sand aquifers
and fill units in McLeod County.

00 00

Aquifer, primarily
porous media flow.

Low permeability
aquifer. Thin sandstone
units interbedded with
siltstone and claystone.

Aquifer, primarily
fracture flow.

Confining unit, generally
low permeability

Boundary between
different hydrostratigraphic
units

*Shown on Plate 2, Part A as PMu.

Geologic Unit Aquifer Description
Moderate intergranular
permeability due to

Ka* Ka aquifer interlayered clay and
sand. Probably low
yielding aquifer.
Relatively high

Jordan Sandstone Jordan aguifer intergranular
permeability

St.Lawrence  —mmm——— o — - - - -
Formation ~_ St Lawrence -~ | Relatively low intergranu-
— —| lar permeability with high
Lone Rock
Lone Rock (e —| permeability bedding
Formation fractures
Lone Rock Confining unit
Formaton(lower) | | _______|]
Bedding fractures
Wonewoc . Relatively high
Sandstone S AT intergranular permeability.
Eau Claire i i
Confining unit.
Formation na
. Relatively high
gﬂ;ng;rtg?:; Mt. Simon aquifer intengran_u_lar
permeability
i . 3 Relatively high
Hinckl
SandstoerTe Hinckley aquifer intergranular
permeability
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Sequence of bedrock geologic units and aquifers in MeLeod County.



Winnipeg Winnipeg Winnipeg
Riding Mountain Provenance Riding Mountain Riding Mountain Provenance
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Potentiometric Surface of _ _

. . Elevation of top of aquifers

McLeod County sb Buried Sand Aquifer (feet above mean sea level)
and > 1,050 to 1,100

Carver County sx Buried Sand Aquifer

=950 to 1,000
=900 to 950
> 850 to 900
> 800 to 850
=750 to 800
=700 to 750
=700

R. 30 W. R. 28 W. A. 28 W. R. 27 W.
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Elevation of the upper surface - e,
of the Prairie du Chien Group R.20W. |
or the upper surface of the - ;I TL
Jordan Sandstone where the =E1
Prairie du Chien Group has LY e
been eroded. A )
(feet above mean sea level) .:%i;;ﬁ
High: 833

I Prairie du Chien and Jordan aquifers
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Elevation of upper surface of

the Lone Rock Formation.
(feet above mean sea level)

High: 833

Lowr: 403
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IBLEY o0 W, R.26 W
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114 M
[
Elevation of the upper surface
of the Mt. Simon aquifer.
(feet above mean sea level)
High: 654

- {lca\':—‘: . .
I Low: 140 ~" Mt. Simon aquifer
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Tritium age

Darker color in small vertical rectangle (well screen symbol)

mdicates tritium age of water sampled in well. Lighter color

mdicates interpreted age of water i aquifer.

* Recent—Water entered the ground since about 1953
(8 or more tritium umts [TUT).

* Mixed—Water is a nuxture of recent and vintage
waters (greater than 1 TU to less than 8 TU).

* Vintage—Water entered the ground before 1953 (less
than or equal to 1 TU).

‘Well not sampled for tritrum.

14.0

13

4000

If shown, arsenic concentra-
tion equals or exceeds 5 parts
per billion.

If shown, chloride concen-

tration equals or exceeds 5
parts per million.

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

Darker color in small vertical rectangle (well screen symbol)
mdicates trittum age of water sampled in well. Lighter color
indicates interpreted age of water in aquifer.

* Recent—Water entered the ground since about 1953
(8 or more tritium units [TUT).

Mixed—Water 1s a muxfure of recent and vintage
waters (greater than 1 TU to less than 8 TU).

* Vintage—Water entered the ground before 1953 (less
than or equal to 1 TU).

Well not sampled for tritium.

14.0

4000

If shown, chloride concen-
tration equals or exceeds 5
parts per million.

If shown, groundwater b

residence time in years,

estimated by carbon-14 (“C)
E

1sotope analysis.
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Tritium age

Darker color in small vertical rectangle (well screen symbol)
mdicates tritium age of water sampled in well. Lighter color
mdicates interpreted age of water in aquifer.

* Recent—Water entered the ground since about 1953
(8 or more tritinm units [TUT).

Mixed—Water 1s a muxfure of recent and vintage
waters (greater than 1 TU to less than 8 TU).

* Vintage—Water entered the ground before 1953 (less
than or equal to 1 TU).

Well not sampled for tritium.

14.0

4000

T. 117 N

If shown, arsenic concentra-

tion equals or exceeds 5 parts
per billion.

If shown, chloride concen-
tration equals or exceeds 5
parts per million.

If shown, groundwater
residence time in years,
estimated by carbon-14 (4C)
1sotope analysis.
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Tritium age

Darker color in small vertical rectangle (well screen symbol)
mdicates tritium age of water sampled in well. Lighter color
mdicates interpreted age of water in aquifer.

* Recent—Water entered the ground since about 1953
(8 or more tritinm units [TUT).

Mixed—Water 1s a muxfure of recent and vintage
waters (greater than 1 TU to less than 8 TU).

* Vintage—Water entered the ground before 1953 (less
than or equal to 1 TU).

Well not sampled for tritium.

14.0

4000

T. 117 N

If shown, arsenic concentra-

tion equals or exceeds 5 parts

per billion.

If shown, chloride concen-
tration equals or exceeds 5
parts per million.

If shown, groundwater
residence time in years,
estimated by carbon-14 (4C)
1sotope analysis.
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Elevation
(feet above sea lavel)

Tritium age

Darker color in small vertical rectangle (well screen symbol)

mdicates trittum age of water sampled in well. Lighter color

mdicates mterpreted age of water in aquifer.

* Recent—Water entered the ground since about 1953
(8 or more tritinm units [TUT]).

* Mixed—Water 1s a muxfure of recent and vintage
waters (greater than 1 TU to less than 8 TU).

* Vintage—Water entered the ground before 1953 (less
than or equal to 1 TU).

Well not sampled for tritium.

14.0

1.3

4000

If shown, arsenic concentra-
tion equals or exceeds 5 parts
per billion.

If shown, chloride concen-
tration equals or exceeds 5
parts per million.

If shown, groundwater
residence time in years,
estimated by carbon-14 (MC)
1sotope analysis.

TNTN

s

T.118M. @
n

E
T.15N.

(feet above sea level)




1050 F’
1000 — 1000
950 St - 950
IMRET. 8 == 20w | I PR
- . |||||\||IP'"-IIIII|||||!llm (i =
£ a0 e = AL Al - 800
§§ 750 - o i ] N\ h"'“l”“{!l,,,.-ll' II."!EIE\ = E
700 . - i 3 [ 7o0 % 3
EE ROESCRRRRKNRGHX 32355
50 S D I =0

R AL
'ti.t‘i.*b

XXRX S PSS T P N

KX
Q&‘“Lﬁ.ﬁ.&;ﬁ. 3l 450
L 400
350

350 - — o TR A
'ﬁ&&ﬁ%ﬁ

250

Tritium age

Darker color in small vertical rectangle (well screen symbol) ) )
indicates trittum age of water sampled in well. Lighter color /4.0 If shown, arsenic concentration equals or

mdicates interpreted age of water in aquifer. exceeds 5 parts per billion. S B 23w
* Recent—Water entered the ground since about 1953 113 Ifshown, chloride concentration equals or
(8 or more tritium units [TUT). exceeds 5 parts per million.
— Mixed—Water is a mixture of recent and vintage 152 If shown, nifrate-nitrogen concentration
waters (greater than 1 TU to less than 8 TU). equals or exceeds 5 parts per million.
* Vintage—Water entered the ground before 1953 (less 4000  If shown, grmmdwater residence time in years,
than or equal to 1 TU). estimated by carbon-14 (C) isotope analysis.
l Well not sampled for trittum.
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Pollution Sensitivity of the Near-Surface Materials

M High (Less than 1 week)

Moderate (Between 1 and 3 weeks)
0 Low (Between 3 weeks and 2 maonths)
W Very Low (More than 2 months)



Pollution Sensitivity of
McLeod County sb Buried Sand Aquifer
and
Carver County sx Buried Sand Aquifer

A. 28 W, A.28W. R.27W.

B R. 24 W. R. 23 W.
— cr
|
D r
Cr 141
ik
C: o g
I | = 28 ‘
| x : L A
. ) A ed
| ' V' -
D : Glencoe Plato ! p- E i 5 ‘ 7
F & e = -
T115N. | o | L. £3 = T Ef
| ‘I ! »~
! Brownton | ’
P HE’ —
£ - B | Fr
F — —d ! F — F’
i 212 | \
[ I [ s
| | G YRS
I #
T 414N ! | e q V4
| | Hour Day WeekMonih Year Decade Century ' o~
| | i e R
car n-
| i Time range for tritium studies studies [—
o L3
| i 2 A
_____________________ - =
é Thickness of protective layer between the aquifer
E m and the nearest overlying recharge surface (in feet)
E Greater
% 010 10 101020 20t0 30 3010 40 than 40
’ m- - § ‘ ! ‘ :
S B S S

GROUNDWATER TRAVEL TIME, IN LOG,; HOURS



TH7TN

T 16 N

D
T 15N

" by

T. 114 N.

R. 30 W.

Pollution Sensitivity of the Top of the Bedrock Service

R. 23 W,

A.

28 W.
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SENSITIVITY RATING

R. 26 W. R.25W.

Day WeekMonth  Year Decade Century

Time range for |
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Time range for tritium studies studies.
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Conclusions

The aquifer system in McLeod and Carver counties is a
complicated sequence of Quaternary sand aquifers overlying a
thick sequence of faulted sedimentary bedrock aquifers.

Des Moines lobe till forms the uppermost surficial geology
unit over most of both counties. Its low permeability limits
infiltration into the deeper Quaternary and bedrock aquifers.

Most groundwater in McLeod and Carver counties has a long
residence time greater than 50 years and most aquifers have a
low sensitivity to pollution. Deep Quaternary and bedrock
aquifers have groundwater residence times up to 30,000 years.

In southeastern Carver County near the Minnesota River, the
Des Moines lobe till was eroded by the Glacial River Warren.
Alluvial and terrace sands, which form the surficial sediments,
allow rapid infiltration from the surface. This area has a high
sensitivity to pollution and the groundwater has elevated levels
of chloride, nitrate, and tritium.



