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Part B)
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Minnesota’s Central Sand Region

County Geologic Atlases, Hubbard Co. Example

CENTRAL SANDS REGION

* Headwaters of the Mississippi
River

* Many lakes, some very deep

* Abundant sand at surface and

shallow depths

Sand & Gravel .
B Clay-rich  Groundwater connection to

lakes and streams




County Geologic Atlas (CGA)

* Geology (Part A) * Groundwater (Part B)
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Road Maps

Hubbard County, MN
' T
Road Map shows:

* Roads
* Lakes and Rivers
* Cities

e Parks




Geologic Maps (CGA Part A)

Hubbard County Surficial Geology

(sediment immediately below topsoil)

__Surficial Geologic Map Basic Surficial Materials

o Aakk -0

* Geologic Maps Show:
* Roads
e Lakes and Rivers

* Rocks or
Sediments




Geologic Resources

Geology is the “container”
It holds all our natural resources including: minerals, aggregate, and water
Maps show the distribution of rocks, sediment, and resources.

This distribution allows us to predict where to find, plan how to use, and protect
groundwater and surface water.




Geologic Atlas Part A Progress

* 52 counties have complete Part A
e o (maroon)

e 27 counties in progress (gold)

orman

e 8 counties have not started (white)

Cﬁ..if,ralsa"ds e 23 counties supported all or in part

by Clean Water Funds (shown with
white labels)

status

B conplete

_ underway

" not started

Status as of 5/17/24
Minnesota counties are labeled
Tribal government boundaries (blue outlines)

Dodge QOimsted  WWinona

Faribault = Freebom



Central Sands Surficial Geology (Shallow

Sediment)

gion
TR

- r“"_\.'f'...

Upper Mississippi/Central Sands Re

‘Sand and Gravel
l:l Sand & Gravel
[ |clay-rich

. - Clayrichtill
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Part A geologic mapping also extends to depths of hundreds of feet
E Sand & Gravel: high permeability; potential aquifers

d F’B Cross section: profile of Hubbard County geology at depth
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Groundwater Atlas of Hubbard County

(Part B): DNR

Grounduter Al o ~ .. - 7 7 Report
A — it Hydrogeology and Groundwater Flow
Water Chemistry
Groundwater Pollution Sensitivity
Groundwater Use

3 Plates
 Water Chemistry
e Hydrogeologic Cross Sections

Electronic Files
* Report and Plates
e @IS files

10




roundwater Flow - Water Table Eleva

wWater-table elevation (feet)
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Water Chemistry

* General Chemistry:

* Introduced by humans (e.g. Chloride
and Nitrate)

* Naturally-sourced (e.g. Arsenic and
Manganese)

e Surface Water Connections

e ST
-~

* Time since the water was atthe = =~
surface (residence time)




Near-surface pollution sensitivity

(Upper 10 feet of subsurface)

Estimated vertical travel time through
near-surface materials

[ High: hours to a week
|:| Moderate: a week to weeks
l:l Low: weeks to months
- very low: months to a year

Texture
Outwash and fluvial sediment

] T

- Glacial and modern
lake sediment

Symbols and labels
Guthrie i A—A' Line of cross section (Part B)

symbals and labels
A—a'  Line of cross section (Part B)
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Buried sand aquifer pollution sensitivity

(10 figures)

Pollution sensitivity rating
Estimated vertical travel time.

i
1k

Very high: hours to months

High: weeks to years

Moderate: years to decades

=
|
1
|

Low: decades to a century

.

Very low: a century or more

LT N ls Tritium age

e B symbaol color indicates tritium
- ::@.., o a zge of water sample.
. e

o

H LAKE BARD (

¢- Maodern
' + Mixed

<>— Mot sampled for tritium

]

0¥ Symbols and labels

e}
3 5,69 chloride: if shown, concentration
is z5 ppm. [ *naturally elevated,
*source unknown; italicized labels
indicate source was adjusted)
164  Nitrate: if shown, concentration

is =1 ppm.

E  Groundwater sample with
evaporative signature
Groundwater flow direction
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Figure 21. Pollution sensitivity of the hsi2 aguifer and groundwater flow directions

Pollution sensitivity rating
Estimatad vertical travel time.

wery high: hours to months
High: weeks to years
Moderate: years to decades
Low: decades to a century

Wery low: a century or maore

Tritium age
g Symbal color indicates tritium
age of water sample.

<= Modern

- Mixed

==  Mostly premodern

=D symbols and labels

11.4 Chloride: if shown, concentration
is 25 ppm. [ *naturally elevated,
‘source unknown; italicized labels
indicate source was adjusted)
3000 carbon-14 () estimated
groundwater residence time

in years

E cGroundwater sample with
evaporative signature

=— Groundwater flow direction

A—4a" Lineof cross section [Part B)

Body of water

Groundwater conditions

Lateral flow

®  Pumping
Unknown
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More deeply buried

Figure 27, Pollution sensitivity of the mls aguifer and groundwater flow directions



750

ZT peoy Ajuno)

9 AmH 31825
Aoy yo A

e Suip MoI) Yuag

¥EAMH 3115

Z peoy Aune)
2427 15pids

] sapids

98 peoy Auno)
0 peoy Auno)

05 peoy Auno)

13ny pueg

e pues 3
£ peoy Aunoy

e pues Sig

 peoy Auno)

e ojejod

TLAMH SN
7€ peoy Ayunod

(Vg
C
RS,
o
O
Q
otk
(Vg
(Vg
O
el
@
O
o]0)
©
O
Q
o]0
O
Ll
=
S
L

aye] ueo|s

(393y) uonens|3
18 %8 8 8 B B E 8 8 & 8 3 3
Loy 1 1 | 1 | 1 I I I 1
Janly saqofuiys

...u_.v_
. E| E
w [T T T T T T 1

{1924) uogenay

15



(Vg
C
RS,
o
O
Q
otk
(Vg
(Vg
O
el
@
O
o]0)
©
O
Q
o]0
O
Ll
=
S
L

— 1550
— 1500

Jany aaqoBulys

7T peoy Auno)

9 Ay 31815
Aa|ay Jo Aud

e BUIp, Mo Y3l

e AMH 21815 =

Z peoy Auno)
e Jepids

e sapids

ag peod Aunon

16

(19} uorenay3
2 8 B B § B 3 8 8 &8 2 8 8 8 ®
- - = = = < == == = = ;™ m =
| N I N I e ) I I |
g
2

ups




County Geologic Atlas (CGA) Part B Status

Roseau
Lake
of the
Woods
Koochiching
Red Lake Beltrami
o
2 Lake
2 ltasca St. Louis
o

‘ Otter Tail
& -
Big Stevens
Stone

Lac
qui Chippewa
Parle

Status
not yet started

in progress

Swift
complete

work begins summer 2024

QML

Yellow Medicine

Murray 0% NCS e'b&
Q-\Q L Q\O‘\ Q\’a
HM Jackson Martin

Faribault | Freeborn
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Thank You!

Questions?

https://cse.umn.edu/mgs/county-geologic-atlas

mndnr.gov/groundwatermapping
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