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Talk Outline

Physical setting — formatting data suitable for
modelers and water planners

« Components of a Part A data base plate
« examples from Washington County

What's next
« Mapping heterogeneities in bedrock and
unconsolidated deposits
 Linking Part A products to other datasets

Current Part A mapping status AR UNIVERSITY OF MINNESOTA



* Physical setting — formatting data suitable for modelers
and water planners [from USGS Circular 1186
‘Sustainability of Ground-water Resources’]

* Mapping the extent, boundaries and upper and lower
surfaces of aquifers and confining layers

« Distribution of porosity and permeability within bedrock
and unconsolidated deposits — mapping spaces within
rocks and sediment

« Aquifers
« Confining layers
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THE DATA-BASE MAP

A recond of water well comstraction
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Record of water-well construction (well driller's log)
Rotary-sonic core sample

Cutting sample

Borehole geophysical log

50il boring

Giddings probe hole

. . - MAP SYMBOLS
Field site Note: More than one
symbol can occur at

Soil auger hole : AR IR MG
- the same location

cor

Textural analysis

Passive seismic sounding

Seismic refraction sounding
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Unigque Well Number

County Washington

761628 Quad  Prescott

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING RECORD

\MJ‘NNESOTA STATUTES CHAFTER 1031

Entry Date 2008/07/11
Update Date 2014/08/18
Received Date 2008/08/26

Quad Id 102D
;ell Name AFTON ALPS I.W.

Depth Completed

\>WE|| Depth

Date Well Completed

Township Range Dir Section Subsection Field Located MGS .
27 o0 W 5 BCBCCE  Elevation 70200 ft_J 28500 ft 28500 ft 2008/08/15
Mdress AFTON ALPS / Drillhole
6600 PELLER AV S Angle
HASTINGS MN 25033 Changed | Drilling Method Non-specified Rotary
Drilling Fluid Well Hydrofractured? [ | Yes [¥] no
Other From ft. to
Use Irrigation
Casing Tvee Steel (black or lowDrive Shoe? YES|[ | NO |Hole Diameter (in.)
Diameter 16 Depth 90 220010 900
16.00 in.rom0.00 to 90.00%. 16.58 bsitt 15.00Te 2850
,Description Color | Hardness | From ‘To (ft.)
SAND/GRAVEL BROWN  |SOFT o | 75
SANDROCK GREEN |MHARD |75 |
SANDROCK GREEN [MEDIUM |78 | No Open Hole(ft,) From 90.0 to 285.0
SANDROCK GREEN |MEDIUM [230 | Siot  Length Set e
SANDROCK GRAY I[MEDIUM  |240 |




Unique Well Number |county  Washington
Quad Prescott
761 628 Quad Id 102D

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
MINNESOTA STATUTES CHAPTER 1031

Entry Date
Update Date
Received Date

2008/07/11

2014/08/18
2008/08/26

|ur m o L P m -~ : ~

LW YT

- Lo

L S S 1 IalPie e RIa Mrillar Mama

Elevation 70200 ft. Method 7.5 minute topographic  Aquifer Tunnel City-Wonewoc Depth to Bedrock 78  ft.

Field Located Minnesota Geological Survey

Program

Location Method Digitization (Screen) - Map (1:2 Unive

Input Source Minnesota Geological Survey

Uni No.Verified Information from owner Input Date 2008/07/11
Geologic Interpretation  John Mossler Agency MGS

DEPTH ELEVATION
Geological Material Color Hardness | From |To |Thick| From |To Stratigraphy
SAND/GRAVEL BROWN |SOFT 0 75 |75 702 |627 | sand +larger-brown
SANDROCK GREEN |MHARD |75 78 |3 627 |624 | Quaternary deposit
SANDROCK GREEN |MEDIUM |78 230 1152 | 624 (472 Tunnel City Group
SANDROCK GREEN MEDIUM |230 (24010 472 |46 Nonewoc Sandstone
SANDROCK GRAY MEDIUM |240 |285|45 |462 4'|?\4WDC Sandsty

Interpretation Method

Cuttings + geophysical log







Unique Well Number | County Washington MINNESOTA DEPARTMENT OF HEALTH Entry Date 2008/07/11
761 628 Quad FPrescott WELL AND BORING RECORD Update Date 2014/08/18
Quad Id 102D MINNESOTA STATUTES CHAPTER 1031 Received Date 2008/08/26
Well Name AFTONALPS [LW. ‘ Well Depth Depth Completed Date Well Completed
Trwmrmehin Danmna Mier Camtiomm Bl oe sdlow Elclad | oambaal LY Fptnd
ft 28500 ft 2008/08/15

Minnesota Geological Survey \/

University of Minnesota

2609 Territorial Road rod Non-specified Rotary

St. Paul, MN 55114

Dept. Phone: (612)626-2969 d Well Hydrofractured? [ | YEs NO

From ft. to

rive Shoe? YES |:| NO

epth 90

Hole Diameter (in.)
220010 90.0
15.0070 285.0

16.58 1bsist

761628 ;atior\
+ Steel (black or lo
NAME . AFTON ALPS LW. OTHER SERVICES: eter 16
UNIQUE NUMBER  : 761628
QUADRANGLE : PRESCOTT 102-D n0.00 to 90.00f
COUNTY : WASHINGTON
LOCATION/SUBSECTI: BCBCCB
SECTION : 2 TOWNSHIP .27 RANGE : 20
DATE . 07/24/08 MGS CUTTINGS #  : 4843
APINO.BOTTOM  : 89 KB
LOG BOTTOM 285.70 LOG MEASURED FROM: OF o
LOG TOP 12.20 DRL MEASURED FROM:: GL  : 7025
CASING DIAMETER : 10. LOGGING UNIT lot  Length Set
CASING TYPE FIELD OFFICE . O'DRISCOLL
CASING THICKNESS : 0 RECORDED BY . PETTUS
BIT SIZE : 6 BOREHOLE FLUID 0 FILE : PROCESSED
MAGNETICDECL. : O RM : 0 TYPE - 9060A
MATRIX DENSITY  : 2.71 RM TEMPERATURE  : 0 LGDATE: 07/24/08
NEUTRON MATRIX : Dolomite MATRIX DELTA T 54 LGTIME : 12:07:
THRESH: 2500

SWL

REMARKS

S

Open Hole(ft.) From 80.0 to 285.0

Type










-

Quaternary Database Record

Relateld: 00Q0033H459  Unigue No:

Location

County: Town: Range:

= ~n

J 'L"l.u':qhin_rrrnn

33459

Section: Subsection:

- ri

Entry Date: 12/07/2012 Updated: 01/10:2013

Depth

Drlled/Observed: Completed:

Date Sampled:

I . I
i Li F. L Ll

Statigraphy Data

Relate ID:  00Q0033455
Name | Field/Drller Description From | Ta Color Stratigraphy | Deposit Type | Lith Pnmary | Lith Secondary| Lith Minor Paleo M | Moisture Munsell
[ Loess, silt loam, very dry 0 225 Loess Silt Loam DRY 10YR 5/6
Loess, loam 225 275 Loess Loam 10YR 56
o 114)
Add Record | | Copy Record | | Delete Record | | Cancel

I L . Cmow . T

Last Strat:

First Bedrock:
Last Bedrock:
Aquifer:

Cuttings
Core

BH Geophysics

Geochem
\niater Chemistry

Pallen

T e
T | wiater Level Measurements |
T | Remarks |
T | Alternate |dentifiers |
v | Textures |
Age Date
Faleo Mag Delete | | Close |







-
-

Quaternary Database Record

Relateld: 00Q0033038  Unique No: 33038  Entry Date: 101772012 Updated: 117012012

Location Depth
County: Town: Range: Section: Subsection: Drilled/Observed: Completed: Date Sampled:

Washington v| 23 27 DDDDAD 305 059/06/2000 | -

Statigraphy Data

Relate ID:  D0Q0033038

Mame | Field/Driller Description From |To Color Stratigraphy | Deposit Type | Lith Primary | Lith Secondary| Lith Minor Paleo M | Moisture Munszell
FILL: SILTY SAND, F-M, TRACE OF GRAVEL, TRACEO 0 4 DK. BRM Sand Silt MOIST
LEAN CLAY, RATHER SOFT, (GLACIOFLUVILM) 4 B BROWN Clay MOIST
POORLY GRADED SAND WITH SILT, F-M, LOOSE, (GL & 12 BROWN Sand Silt MOIST
SILTY SAND, F-M, TRACE OF GRAVEL, MED DENSE, ( 12 17 BROWN Sand Silt MOIST
POORLY GRADED SAND, F-M, TRACE OF GRAVEL, LO 17 30,5 BROWN Sand Gravel MOIST

Fl T 3
Add Record | | Copy Record | | Delete Recard | | Cancel

First Bedrock: Remarks

Last Bedrock: Alternate |dentifizrs

Aquifer:
. Textures

Cuttings Geochem Age Date

Core \Water Chemistry Paleo Mag Delete | |

BH Geophysics Pallen







HVSR Station Deployment at
Fort Ridgely State Park,
~ Nicollet County, Minnesota
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Era

System-Series

Lithostratigraphic
unit

Group,
Formation,
Member

May

Hydrostratigraphic
properties

ithology

Composite natural gamma log

Increasing count
—_—

0 100
API-G units

| Thickness (in feet)

PALEOZOIC

Lower Ordovician

Shakopee
Formation

Hass

Oneota
Dolomite

Prairie du Chien Group

City

Hager

<oon
Valley

Opo

Upper Cambrian

Jordan
Sandstone

St. Lawrence
Formation

Mazomanie
Formation

Lone Rock
Formation

Tunnel City Group

Wonewoc
Sandstone

€w

90-120

50-80

85-100

3545

160-180




Elevation of the top of the
Jordan Sandstone in fest

Less than 550

fayata’

G01-650
651-700
701-730
T31-800
a01-8a0
B51-500
201830

251-1,000

1,001-1,050

Thickness of Praire du Chien
Group rocks in feet

300
230
200
130
100
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MAP SYMBOLS

Record of water-well construction (well driller's log)

Rotary-sonic core sample
Cutting sample

Borehole geophysical log
Soil boring

Giddings probe hole

Field site Note: More than one
symbol can occur at

Soil auger hole
= the same location

Textural analysis
Passive seismic sounding

Seismic refraction sounding

,—J" Bedrock outcrop
— —

o

MAP SYMBOLS













e/
Yoyt ~7 bl
































































Prairie du Chien group well 139135 - chloride centrations over time
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Conclusions

* Physical setting — getting data in a format suitable
for modelers and water planners
 Total cost of an atlas part A is ~ $400,000 with
funding provided by:
» The Environmental and 4&{‘
Natural Resources Trust Fund, ENVIRONMENT

AND NATURAL RESOURCES

TRUST FUND

* The Clean Water Land
and Legacy Amendment

« County contribution is the in-kind cost
of well locating

M UNIVERSITY OF MINNESOTA
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