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Outline

« County Geologic Atlas Mapping Program
 GRAPS program

« MGS & MDH GRAPS Pilot Projects

* Project watersheds and products

« Mapping and compilation methods for Quaternary and
Bedrock

« Compiled watershed maps and texture dot models
* Model discussion
* Questions and answers



County Geologic Atlas Mapping Program
Part A: Geology (by MGS)

— Database

— Bedrock geology

— Surficial geology

— Quaternary stratigraphy
— Sand distribution model

— Bedrock topography and Depth to
bedrock

— Supplemental data (GIS data used
in project, GIS products created

and 3D geologic surfaces)

A LEGEND

CGA_Status
MGS_County_Atlas_Status
[l Being Updated
[] NoAtlas

[J In-progress
[[] Complete, PDF and GIS data

B Complete, PDF, GIS with Sand
Model



Presenter Notes
Presentation Notes
So, why do you need a County Geologic Atlas?  
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https://www.health.state.mn.us/communities/environment/water/cwf/localimplem.html



Presenter Notes
Presentation Notes
What is GRAPS? GRAPS = stands for…..Groundwater Restoration and Protection Strategies

What is GRAPS for? It is a MDH coordinated program designed to support watershed planning efforts. It is designed to help local planning efforts prioritize groundwater quality and quantity concerns and provides strategies and actions for protection and restoration.

Who participates in the GRAPS program? Currently, 18 watersheds in Minnesota have a GRAPS report for local organizations to use for developing their watershed plans. These reports are a collection of maps and data describing the watershed conditions. Many state agencies including BWSR, MDA, MNDNR, MPCA, work together to gather data and create these reports


Cannon River Watershed (07040002)
Groundwater Restoration and Protection Strategies Report

‘. ;
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GRAPS Pilot Project

» Goals of our project:

— Provide a compilation of surface and subsurface
geologic data within selected watersheds in a

format for modelers, planers and general public mn
— 3D model of surficial, bedrock and unconsolidated |
deposits
— Establishes a physical setting at watershed GRAPS report

planning scale, both for education and outreach,
and groundwater modeling.

— Depict aquifers and confining units

— Can be viewed in a browser, does not require
GIS software



Presenter Notes
Presentation Notes
General geologic information exists in the GRAPS reports, but it does not contain the most detailed information available from the MGS.
Addresses the need for making the invisible visible

Five Watersheds to start
5 watersheds were included in this 2 year pilot project;
Missouri, St. Louis, Cannon, Redeye, Zumbro

https://www.health.state.mn.us/communities/environment/water/docs/cwf/grapscrwfinal.pdf
https://umn.maps.arcgis.com/apps/mapviewer/index.html?webmap=760194f0f1274e1c8bbeb54a29598f57

MGS Modeling Strategies

o Surficial Model

« Subsurface Quaternary Model
— Subsurface with data
— Subsurface without data (interpolated)

 Bedrock Model



Presenter Notes
Presentation Notes
Four models were created.


Cannon River
Watershed Boundary

Nine Counties within the
watershed

Goodhue

Dakota

Rice

Steele

Le Sueur

Waseca

Freeborn

Scott

Blue Earth

|~
©CO®NOORWN =



Presenter Notes
Presentation Notes
we’ve also included the northern section of the Zumbro River Watershed in portions of Waseca and Goodhue counties for groundwater modeling purposes 

Goodhue, Dakota, Rice, Steele, Scott and Blue Earth counties have been mapped as part of the CGA program, however, they have been individually published over several decades ranging from 1990 to present day and vary in GIS data availability. 


Surficial Quaternary Compilation Methods

 Goodhue, Dakota, Rice, Steele, Scott and
Blue Earth counties have been mapped as .
part of the CGA program, however, they :
have been individually published over
several decades ranging from 1990 to
present day and vary in GIS data
availability.

« 1:100,000 scale GIS files of the statewide
digital database D-1 were combined with
GIS data from more recent maps.



Presenter Notes
Presentation Notes
Edge matching is complicated.

Counties with missing data were derived from S-23


Surficial Geologic Model for the GRAPS project



Presenter Notes
Presentation Notes
- For the Quaternary, the surficial geology polygons were reclassified based on the USDA texture into four generalized textural categories (clay, mixed, sand, and bedrock) 
Here the sand is yellow, mix is pink and clay (or till) is brown. The black is bedrock.



Subsurface Geologic Model for the GRAPS project

Legend
SUBSURFACE BEDROCK GEOLOGY Prosser Formation . Oneota Dolomite, -Q u ate rna ry d epOS|tS
GLACIAL GEOLOGY Bassett Member of the Cummingsville Prairie du Chien Group . .
e Clay deposits Little Cedar Formation Formation Jordan Sandstone are dep|Cted W|th a
; and the Pinicon Ridge Decorah Shale St. Lawrence Formation .
Mixed (clay+sand) Formation, undivided ) -
®  deposits . . Platteville Formation Lone Rock Formation, teXture based pOInt
o Exndldegodis Spillville Formation and_G_Ienwood Shale, Tunnel City Group mOdel
o Unknown deposits Maquoketa Formation undivided Wonewoc Sandstone
Dubuque Formation St. Peter Sandstone Eau Claire Formation
Stewartville Formation Shakopee Formation, ;
Prairie du Chien Group NIt 'Simon Sandstone _Bed rOCk |ayerS are
depicted with unit
surfaces

Web model can be accessed here: https://arcg.is/090S1L0



Texture-based Point Model

 Three methods to define sand, mixed or clay (250mx5’
— Surficial Model

— Subsurface Model (existing CGA data)
— Interpolation Model (Tipping, 2019)

Tipping, 2019:
https://conservancy.umn.edu/handle/11299/219591


Presenter Notes
Presentation Notes
To better visualize the subsurface data, a subset of the texture-based point model was created.

Interpolated model – using ESRI ArcPro ordinary kriging estimation and predictions standard error methods on existing well data. Based off of OFR21-02, Pilot Multi-county Modeling Synthesis For Bonanza Valley Groundwater Management Area.






—

Texture-based Point Mdel

Sand deposits

Mixed (clay+sand) depeosits

Clay deposits



Presenter Notes
Presentation Notes
250m point grid was to dense for visualization.  
Steele County was the only county that had existing data which included 27 subsurface unit rasters

Because points in Steele County were the only data in the Cannon River Watershed based on more detailed subsurface CGA mapping, a finer subset spacing was used in this area (1000 x 1000 meters [3281 x 3281 feet] and 20 feet [6.1 meters] in the vertical). Elsewhere, the subset was spaced at 1250 x 1250 meters [4101 x 4101 feet] and 40 feet [12.2 meters] in the vertical. 

Note the areas where there are no dots. The lack of data and the areas close to bedrock produces this result.


Bedrock Topography and Geology

« Bedrock topography (elevation of the bedrock
surface) and unit surfaces are created from
contours from geologic data in GIS using the Topo

-3

to Raster tool. :;;1/5
+ Existing 25-to-50-foot contours were edited to p

match along county boundaries. ,

« Unit surfaces are calculated by adding or ¥ : e |
subtracting their estimated thicknesses.

Waseca  damdmon  isteele & Dodge | putevise Fomatonand Gemmodshaemavied | WINONA

» For units with thickness variations, isopachs are )\
created and used to derive surfaces. ——

 New mapping was needed in parts of Wabasha,
Goodhue and Rice Counties to more accurately
depict the geologic structure in the faulted area.


Presenter Notes
Presentation Notes
Existing 25’  contour data was edge matched along county lines.  Updates were focused along faulted areas within Wabasha, Goodhue and Rice Counties.  

18 bedrock units depicted.


¥ Cannon River Watershed 3D Geological Model
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Layer List

_ Cannon River Watershed Boundary

1<

Geographic References

P BASEMAPS

~ Depth To Bedrock (50-f. intervals)
P SURFICIAL GLACIAL GEOLOGY

— SUBSURFACE GLACIAL

¥~ GEOLOGY

v BEDROCK GEQLOGY

Legend

n County Boundaries

D GRAPs Cannon Watershed Boundary
— Faults

- Bassett Member of the Little Cedar Formation and the
Pinicon Ridge Formation, undivided

Spillville Formation
Maquoketa Formation
Dubugque Formation
Stewartville Formation
Prosser Formation
- Cummingsville Formation

- Decorah Shale

Platteville Formation and Glenwood Shale, undivided

Bedrock rasters can be viewed in 2D or 3D

Shakopee Formation, Prairie du Chien Group
I oneota Dolomite, Prairie du Chien Group

in a GIS environment or through our online

[ st Lawrence Formation

3D browser. .
https://arcqg.is/090S1L0

[ Mt Simon Sandstone



Presenter Notes
Presentation Notes
18 bedrock geologic units that can be turned on and off, zoomed to or flip around.

https://arcg.is/09OS1L0

Cannon River Watershed 3D Model

(»]

https://arcg.is/090S1L0 MGS Twitter Cannon 3D



Presenter Notes
Presentation Notes
Wow! Look at this! I hope it works!

https://twitter.com/mn_geo_survey/status/1591157533158567936?s=20
https://arcg.is/09OS1L0




Minnesota Geological Survey links

MGS GRAPS Projects
(https://cse.umn.edu/mgs/news/new
-3d-geologic-models-published-
graps-pilot-project)

3D Geology for Watershed Planning
(https://mngs-

umn.opendata.arcgis.com/apps/25e
6260fe5744de3a49cd4f615730dc6)

Compilation Geologic Model for
Cannon River Watershed: A Pilot
Project
(https://hdl.handle.net/11299/23104
0)



Presenter Notes
Presentation Notes
Future projects, if approved by the MDH, will be the Cedar, Mississippi_Sartel, and Sauk.

https://cse.umn.edu/mgs/news/new-3d-geologic-models-published-graps-pilot-project
https://mngs-umn.opendata.arcgis.com/
https://hdl.handle.net/11299/231040
https://umn.maps.arcgis.com/apps/mapviewer/index.html?webmap=760194f0f1274e1c8bbeb54a29598f57

Thank You

Jacqueline Hamilton
Minnesota Geological Survey
stub0035@umn.edu
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