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Aquifer mapping innovations

Bedrock hydrostratigraphic
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Buried sand and gravel mapping
iInformation and data requirements

Information: Surficial geologic map
(Geologic Atlas of Pope County, Part A, 2003)




Information: Stratigraphy and depositional history

{Geologic Alas of Pope County, Part B, 2006)

2e. Sand deposition (OT aquifer) on the Otter Tail River  2£ Till deposition—Lower Goose River group.
group.



Data: Located and interpreted well logs in a database
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| Unique_no | Elev_top | Lith_prim | Lith_sec| Color |Thickness Aquifer
00132623 1451 | SAND BROWN 38
00132623 1413 | CLAY GRAY 20
00132623 1393 | SAND GRAY 20
00132623 1373 | CLAY SAND BROWN 57
| 00132623 1316 | SAND GRAY 43 | A4 .
| | | e ¢ /A
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Data: Scientific test boring
(Unpublished DNR data, 1999) |
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Data: Rotosonic core

(Regional Hydrogeologic Assessment
Southwestern Minnesota, Part A, 1995)

SWRA-3 (SE1/4SE1/4 sec. 8, T. 107 N., R. 46 W., Pipestone County)
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Data: Rotosonic core

(Regional Hydrogeologic Assessment
Southwestern Minnesota, Part A, 1995)

SWRA-2 (NE/4NW1/4 sec. 23, T. 106 N., R. 41 W., Murray County)
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Depositional Models
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Depositional Model:
Parallel/sub-parallel
to ice margin Approximate =]

sand plain extent

(Regional Hydrogeologic Assessment,
Otter Tail Area, Parts A and B,
1999 and 2002)

Sand plains and receding ice margins



Depositional Models

Tunnel Valleys



Depositional Superior Lobe Ice Margins |
(From nson and Mooers,1998
Model: s
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Depositional Model: Tunnel valley

(Buried glacial outwash aquifers,
Medina township, unpublished DNR report, 2002)
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Buried aquifers on the Otter Tail River group
Fargo-Moorhead and Traverse-Grant Regions
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Understanding aquifer distributions in 2D




Beginning to see connections in 3D




Beginning to map in 3D




Points from cross sections with X,Y, and Z coordinates




All mapped buried aquifers — contoured thickness




Limitations — Quaternary lithology,
stratigraphy, and history

Many of the drillers logs do not have good
color differentiation

Well log locations need to be verified

Too few rotosonic holes compared to the size
of the atlas series project areas

Subtle differences in till texture and composition
makes differentiation difficult and sometimes
subjective



Doearah Plateau Area

" H-M Int

=Z__Cannen River

Elpvation
ifaet above sea level)

Elevaticn
(fapt above s level)

Tritium Age—ritiun age not shaown for till or bedrock contining units.
[Tneelered means msaturated. Vertieal rectangle indicates
will sereen or open hele

Recent—Water enfered the ground sinee 1933 {10 or more Iritium wnmits).

{08 to leas than 10 tratiom undrs).

WVitilage  Waler entered he pround beture 1933 (less tan 0.8 triliung unils)

— Mized—Water iz a mixmure of recent and vintage waters

| Well nosl sampled lor rilinm.

Aquiler Characieristics of Lithologie Unils
Muderate (o gl condnedivity wnder slidlow and deegy comdibions.
Sand and gravel deposits Jordan Sandstone (Cjdn)

3L Peter Sandstome (Ostp)

Shakopee Formation (Opsh)

Mt Simen Sandstone ¢ Cmts)

Maderate to high condpefivity ander shaflow condifions, Low corductivity or confining
(Oneata Dolowmite and St Leawrencs Foimanon) under degp conditions. Crosshatol parern
indicates fractured. karst, or both conditions indicating enfanced hyvdranlic condmetivity
s - - 1 r - £ . A ” . = 3 K
\\\\I Gralena Group (Qgal) )(j—_-j Franconia Farmation {Girm}
w Oneata Delomite (Opod)
m St. Lawrence IFarmation (Csth

Ironton-Galesville Sandstone (Gigl)

Rau Claire Formation [Cecr)




Zumbrota —Goodhue Area
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— Recent—Water entered the gronund since 1953 (10 or more tritium units).

Mixed—Water 15 a nuxturc of reeent and vintage waters
(0.8 to less than 10 tritium units).

— Vinlage—Waler entered the ground belore 1953 (less than 0.8 tritium units).

& Well not sampled for tritinm.




Groundwater Recently mapped areas (MGS and/or DNR),
Provinggs . projects planned or in-progress, and status
[ 11 Metro . of map products

o

- 2 South-Central
- 3 Southeastern
:] 4 Central
- 5 Western
- 6 Amrowhead

Status

Completed surficial and
buried sand/gravel maps

L) Completed surficial and/or

buried sand/gravel maps with
subsurface DEM files

Planned or in-progress
surficial and buried sand/gravel
maps with subsurface DEM files

Planned or in-progress

surficial and buried sand/gravel
maps, revised bedrock
hydrostratigraphy and
subsurface DEM files

E Completed or partly completed
with revised bedrock

hydrostratigraphy

JB 11/2/06






