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D UMore Mining Area (UMA)

D UMore Park Boundary

Source: MnDOT, MN DNR, Dakota County, Barr, SEH, HKGi.
USGS topographic map background downloaded from the U.S.
Department of Agriculture, Natural Resources Conservation Service.
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D UMore Mining Area (UMA)

Economic Gravel Deposit Below the
Water Table (Approximate)

- Gravel Deposit Areas (ProSource, 2008)

Source: ProSource, MnDOT, Dakota County, USGS, Barr, SEH.
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Ground Surface Contour

— 1 Depressional Ground Surface Contour

Source: Metropolitan Council, MNDOT, MN DNR, Dakota County, USGS, Barr, SEH.
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Source: MnDOT, MN DNR, Dakota County, Barr, SEH.
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Formation Name and Graphic

Unconsolidated
Glacial
Deposits

St. Peter

Shakopee
and
Oneota

Jordan

St. Lawrence

Description
Unconsolidated sand and gravel

containing fine grained diamicton

and lacustrine deposits.

Fine to medium grained sandstone

Thin to medium-bedded crystalline
dolomite

Fine to coarse sandstone

Dolomitic shale and siltstone

Site Nomenclature

Outwash (sand & gravel deposit)
Diamiciton or Till

Lacustrine - Lake bed silts & clays

St. Peter Formation Sandstone

Prairie Du Chien Group

Jordan Formation Sandstone

St. Lawrence Formation

Hydrogeologic Role

Surficial Aquifer
Leaky Confining Unit

Leaky Confining Unit

Aquifer (where saturated)

Aquifer

Aquifer

Regional Confining Unit

Figure 5

GENERALIZED STRATIGRAPHIC COLUMN
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QO Pilot Boring Location
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: - Site Location Grid
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Existing Well
Monitoring Well Location
Pilot Boring Location

Dakota Co. Wells (from Dak. Co.
WR Dept. 10/23/08)

Boring Locations (from ProSource)
®  Phase |, Auger
©  Phase Il, Auger
O Phase ll, Coring
= Cross Section
:I UMore Mining Area (UMA)
D UMore Park Boundary
Site Location Grid

Source: MnDOT, ProSource, Dakota County, Barr, SEH, HKGi.
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e
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Approximate Horizontal Scale in Feet
20X Vertical Exaggeration
Predominant USCS
Legend Common Name Generalized Field Descriptions Descriptions Cross Section Location Map Notes
o Approximate Water Table Elevation I:l Topsoil/Loess Surface Deposit - Organic Topsoil OL, ML 1. Contacts are based on interpolation between borings
(Dashed where inferred) At Depth - Silt shown on this figure and other borings in the vicinity of the
. . cross section line.
-~ Approximate Groundwater Elevation I:l Outwash Poorly Graded Sand with Gravel SP, SW, GP 2. The contact between the St. Peter Sandstone Formation
(04-03-09) (content ranging from 0 to 30%) and the Prairie du Chein Formation is based on the few
borings that penetrate both units and should be considered
:] Diamicton Lean Clay Matrix with Sand and Gravel CL, sC generalized.
Soil Boring (content ranging from 10% to 40%)
[ ]  Fuvialgow energyy Sandy Silt, Silt or Interbedded Clays ML, SM, SMICL
Lacustrine Figure 8
Well Screen
l:l St. Peter Sandstone Fine Grained Sandstone (Bedrock) NA CROSS SECTION A-A'
UMore Mining Area Groundwater Assessment
Open Hole Interval [ ] Prairie du Chien Dolomite (Bedrock) NA Dakota County, Minnnesota
(for pre-existing wells)
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(Dashed where inferred)
Approximate Groundwater Elevation
(04-03-09)

Soil Boring

Well Screen

Open Hole Interval
(for pre-existing wells)

INIRiR Wi

Common Name

Topsoil/Loess
Outwash
Diamicton

Fluvial(low energy)/
Lacustrine

St. Peter Sandstone

Prairie du Chien

OUTWASH

FLUVIAL/
LACUSTRINE

DIAMICTON

FLUVIAL/LACUSTRINE~

OUTWASH

0

1000

Approximate Horizontal Scale in Feet
20X Vertical Exaggeration

Generalized Field Descriptions

Surface Deposit - Organic Topsoil
At Depth - Silt

Poorly Graded Sand with Gravel
(content ranging from 0 to 30%)

Lean Clay Matrix with Sand and Gravel
(content ranging from 10% to 40%)

Sandy Silt, Silt or Interbedded Clays

Fine Grained Sandstone (Bedrock)

Dolomite (Bedrock)

Predominant USCS

Descriptions

OL, ML

SP, SW, GP
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ML, SM, SM/CL
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Cross Section Location Map Notes

1. Contacts are based on interpolation between borings
shown on this figure and other borings in the vicinity of the
cross section line.

The contact between the St. Peter Sandstone Formation
and the Prairie du Chein Formation is based on the few
borings that penetrate both units and should be considered
generalized.
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CROSS SECTION B-B'

UMore Mining Area Groundwater Assessment
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Soil Boring

Well Screen
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20X Vertical Exaggeration

Predominant USCS

Generalized Field Descriptions Descriptions
Surface Deposit - Organic Topsoil OL, ML

At Depth - Silt

Poorly Graded Sand with Gravel SP, SW, GP
(content ranging from 0 to 30%)

Lean Clay Matrix with Sand and Gravel CL, SC
(content ranging from 10% to 40%)

Sandy Silt, Silt or Interbedded Clays ML, SM, SM/CL
Fine Grained Sandstone (Bedrock) NA

Dolomite (Bedrock) NA

Cross Section Location Map

Notes

1. Contacts are based on interpolation between borings
shown on this figure and other borings in the vicinity of the
cross section line.

The contact between the St. Peter Sandstone Formation
and the Prairie du Chein Formation is based on the few
borings that penetrate both units and should be considered
generalized.
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UMore Mining Area Groundwater Assessment
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UMPO005111



ross Section c-c'.CDR RLG 05-04-09

igur

Invest WO#2 and

P:\Mpls\23 MN\19!

JJ-1650
KK-1400

NORTH
E-E', F-F' Cross G-G' Cross
Point Point
el
S S TOPSOIL/LOE =
N & o o S OPSOIL/LOESS 5
950 — ? N S S N 3 S
s s 3 Ny 3 Q o R
s NS > s S S
s S 8 o
(=}
%\/ — | — g0
\/ >
900 —
OUTWASH 1 -
FLUVIAL/ILACUSTRINE
- A 2l
FLUVIAL/ T
LACUSTRINE
I 850 —
1%} ST. PETER
= SANDSTONE L
3 DIAMICTON
w
c
S
g
© 800 —
w
ST. PETER
SANDSTONE OUTWASH
PRAIRIE DU CHIEN LIMESTONE
750 —
0 1000
|

Legend

---—— Approximate Water Table Elevation
(Dashed where inferred)

-~ Approximate Groundwater Elevation
(04-03-09)

Soil Boring

Well Screen

INIRiR Wi

Open Hole Interval
(for pre-existing wells)

— M= —

Common Name

Topsoil/Loess

Outwash

Diamicton

Fluvial(low energy)/
Lacustrine

St. Peter Sandstone

Prairie du Chien

Approximate Horizontal Scale in Feet
20X Vertical Exaggeration
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Generalized Field Descriptions

Surface Deposit - Organic Topsoil
At Depth - Silt

Poorly Graded Sand with Gravel
(content ranging from 0 to 30%)

Lean Clay Matrix with Sand and Gravel
(content ranging from 10% to 40%)

Sandy Silt, Silt or Interbedded Clays

Fine Grained Sandstone (Bedrock)

Dolomite (Bedrock)

Descriptions

oL, ML

SP, SW, GP

CL, sC

ML, SM, SM/CL

NA
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DIAMICTON

LL-1250
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Cross Section Location Map
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Notes

1. Contacts are based on interpolation between borings
shown on this figure and other borings in the vicinity of the
cross section line.

The contact between the St. Peter Sandstone Formation
and the Prairie du Chein Formation is based on the few
borings that penetrate both units and should be considered
generalized.
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CROSS SECTION C-C'

UMore Mining Area Groundwater Assessment
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I

1. Contacts are based on interpolation between borings

shown on this figure and other borings in the vicinity of the
cross section line.

The contact between the St. Peter Sandstone Formation
and the Prairie du Chein Formation is based on the few
borings that penetrate both units and should be considered
generalized.
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Notes

1. Contacts are based on interpolation between borings
shown on this figure and other borings in the vicinity of the
cross section line.

The contact between the St. Peter Sandstone Formation
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borings that penetrate both units and should be considered
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Figure 18

Groundwater Elevation Hydrographs
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Figure 23
Groundwater Model Cross Section
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Observed vs Computed Hydraulic Head Values
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Observed vs. Computed Hydraulic Head Values

Figure 25
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Figure 33
Daily Mean Stream Discharge
Vermillion River near Empire, MN
USGS Station 05345000
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Figure 35
Parameter Sensitivities

Composite Sensitivity

3.5

N
wn

N

=
wn

=

o
&

Key
rch_fact = Recharge multiplication factor
. kx___ = Horizontal hydraulic conductivity of zone #____
kz____ = Vertical hydraulic conductivity of zone#____
rv___ = Riverbed conductance of river reach# _____

Refer to text for details on zone numbers and river reaches

H O oo NN o N O MO WOWLNILWL MOV NON O WL S WIS N
G O 0 S & S 0N N N O N W WwSTONdO0 0N MmO N mm <
G N X N n N N M X n NI OO X n oA on AN AN ;nmwm X NN N N

] X X X X X X X X X X X X X X o X X X X X X X X X x X X N X
c X Y ¥ X 4 Y ¥ X X 4 S X XX ¥ ¥ M MY X 4 Y

S
bt
Parameters

UMPO005139



Final May2009\Figure36 GWAS Flow Paths.mxd User._egc

7l
R o
e o

| Groundwater flow

| to the northeast

S_Support\Maps\Reports\GWAS Rej

t\UofM_UmorePark\Work O

3 City of Rosemount wells
| completed in Jordan Sandstone |~

5/2009 2:25:10 PM_Fil

Barr Footer: Date:

Wells
@ Flint Hills Resources
@ Uof M (CJDN-CSTL)
© City of Rosemount (CJDN)
*  Additional Supply Wells In Model

Flow Lines

Groundwater Contours (ft)
[ uMore Mining Area (UMA)

D UMore Park Boundary
Source: MnDOT, Barr, Dakota County, SEH, HKGi.
USGS ic map from the U.S.
of Agri Natural Cot ion Service.
Feet
3,000 0 3,000 6,000
Figure 36

MODEL-DERIVED
FLOW PATHS FROM
UMA BOUNDARY

Groundwater Assessment Report

UMore Mining Area
Dakota County, MN

UMPO005140



E
g
g
g
el
=
oF
cl
&
N
L‘CI.
EE
3l
o
gl
5
[
§
E
E
E
k2
w

[
ol
3
[e]
b=
3
E
X
3
g
ol
8
gl
=]
g
2
|
3

Wells of interest by aquifer unit
@® Quaternary
@ OPDC-CJDN
@® CJDN
@® CJDN-CSTL
@ CFRN-CMTS
@® CMTS
e Additional Supply Wells In Model
Wells of Interest by Aquifer Unit
e Quaternary - OSTP
e OPDC
s CJDN
e CSTL
e CFRN
e CIGL
[ uMore Mining Area (UMA)

D UMore Park Boundary

Source: MnDOT, Barr, Dakota County, SEH, HKGi.
UsGs ic map from the U.S.
D of Agri Natural C ion Service.

O

Feet
4,000 0 4,000

Figure 37

SELECTED FLOW PATHS
BY LAYER

Groundwater Assessment Report

UMore Mining Area
Dakota County, MN

UMP005141



Figure 38

Groundwater Flow Vectors
Groundwater Assessment Report
UMore Mining Area
Dakota County, MN

Model Layer 4

Model Layer 3

- Groundwater flow around till to northwest and southeast. - Groundwater flow in north-central part of site is under till within - Active groundwater flow though outwash filled bedrock valley.

- Groundwater flow towards till flows under till through lower lower outwash unit. - Vectors within the St. Peter Sandstone are too small to be visible
outwash and bedrock. at this scale.

- Vectors within the till are too small to be visible at this scale.

Recharge is allowed to shed off till
A surface. Allows for model to account
for semi-perched conditions
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