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2.0 Introduction

2.1 Project Location and Significant Features  

2.2 Purpose 
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2.3 Operative Definition of “Effects” and “Impacts” 
effects

impacts

2.4 Scope of Work 
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2.5 Groundwater and Surface Water Modeling

2.5.1 Conservative Modeling Approach 
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2.5.2 Threshold Criteria for Assessing a Potential Impact at Water Wells 
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2.5.3 Thresholds for Impacts to Water Resources 
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2.5.4 Assigning Level of Impact 
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3.0 Mine Plan and Mitigation Overview 
3.1 Mine Plan Alternatives and Phases 

3.2 Mining Methods 
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3.3 Interpretation of Mine Plan for Groundwater Modeling 
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Table 1            Grouped Mine Plan Alternatives and Phases for Modeling 

Note: the elevations above represent simulated elevations that in practice would only need to be achieved for 
a portion of each mining phase due to the variation in elevation of the top of sandstone across a phase. 

* Average baseline head across non-mitigation dewatering area. 

**Areas use property descriptions: MS = Malkerson Sales, BRP = Bryan Rock Products 

3.4 Preliminary Evaluation of Impact based on Water Balance 
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Table 2 Growing Season Dewatering Steady State Water Balance (Qin-Qout=0) 

0 26%

29 NA 0 49 38 40 0 0 63% 

 

3.4.1 Water Balance for Louisville Swamp 
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3.4.2 Water Balance for Gifford Lake 

3.4.3 Water Balance for Wetland B4 (Floodplain Wetland) 
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3.4.4 Water Balance Estimate for Seepage Wetland

3.5 Isolated Wetlands Adjacent to Project 

  Each of these mining projects is located in an hydrologic
 setting within the Minnesota River valley that is similar to the proposed project. 
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4.0 Groundwater Simulation Methods 

4.1 Base Model 
Groundwater Assessment Report

Groundwater Assessment 
Report Groundwater Assessment Report

4.2 Mine Phase Sequencing 

4.3 Dewatering
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4.4 Backfill 

4.5 Open Water and End-Use Lakes 
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4.6 Mitigation

4.7 Private and Municipal Well Capture Evaluation 
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4.8 Louisville Landfill Capture Evaluation 
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5.0 Model Results and Discussion 

5.1.1 Observed Effects of Dewatering Scenarios 
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5.1.1.1 Effects at Louisville Swamp: Level 0 Impact 

5.1.1.2 Effects at Gifford Lake: Level 0 Impact 

5.1.1.3 Effects at B4 Wetland: Level 1 or 0 Impact  
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5.1.1.4 Potential Effects at the Seepage Wetland: Level 2 Impact 
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5.2 Effects on Private Water Wells

5.2.1 Effects on Wells outside the 5-Foot Drawdown Contours: Level 0 Impact 

5.2.2 Effects on Water Wells within Limits of the 5-Foot Drawdown Contour within 
the Tunnel City-Wonewoc: Level 1 Impact 
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5.2.3 Effects on Water Wells within Limits of the 5-foot Drawdown: Level 1 Impact 

5.3 Effects on Municipal Supply Wells: Level 0 Impact 

5.4 Louisville Landfill Capture Results: Level 0 Impact 
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5.5 Cumulative Impacts - Level 0 
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Figure 14

AREA OF POTENTIAL WELL 
INTERFERENCE IN THE 

JORDAN AQUIFER:
ALTERNATIVE 1/2

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Quaternary
!( Jordan
!( Other or Unknown

Potential Interference Area
Mitigation
Non-Mitigation

Project Boundary

*Potential interference area for mine plan alternative 
is the combined area in which one or more mining phase
has at least five feet of drawdown from baseline conditions.

Alternative 1/2
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Figure 15

AREA OF POTENTIAL WELL 
INTERFERENCE IN THE 

TUNNEL CITY-WONEWOC AQUIFER:
ALTERNATIVE 1/2

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Tunnel City-Wonewoc
!( Other or Unknown

Potential Interference Area
Mitigation
Non-Mitigation

Project Boundary

Alternative 1/2

*Potential interference area for mine plan alternative 
is the combined area in which one or more mining phase
has at least five feet of drawdown from baseline conditions.
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Figure 16

AREA OF POTENTIAL
WELL INTERFERENCE IN THE 

JORDAN AQUIFER:
ALTERNATIVE 3

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Quaternary
!( Jordan
!( Other or Unknown

Potential Interference Area
Mitigation
Non-Mitigation

Project Boundary

Alternative 3

*Potential interference area for mine plan alternative 
is the combined area in which one or more mining phase
has at least five feet of drawdown from baseline conditions.
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Figure 17

AREA OF POTENTIAL WELL 
INTERFERENCE IN THE 

TUNNEL CITY-WONEWOC AQUIFER:
ALTERNATIVE 3

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Tunnel City-Wonewoc
!( Other or Unknown

Potential Interference Area
Mitigation
Non-Mitigation

Project Boundary

Alternative 3

*Potential interference area for mine plan alternative 
is the combined area in which one or more mining phase
has at least five feet of drawdown from baseline conditions.
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Figure 18

AREA OF POTENTIAL WELL 
INTERFERENCE IN THE 

JORDAN AQUIFER:
ALTERNATIVE 4/5/6

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Quaternary
!( Jordan
!( Other or Unknown

Potential Interference Area
Mitigation
Non-Mitigation

Project Boundary

Alternative 4/5/6

*Potential interference area for mine plan alternative 
is the combined area in which one or more mining phase
has at least five feet of drawdown from baseline conditions.
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Figure 19

AREA OF POTENTIAL WELL 
INTERFERENCE IN THE 

TUNNEL CITY-WONEWOC AQUIFER:
ALTERNATIVES 4/5/6

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Tunnel City-Wonewoc
!( Other or Unknown

Potential Interference Area
Mitigation
Non-Mitigation

Project Boundary

Alternative 4/5/6

*Potential interference area for mine plan alternative 
is the combined area in which one or more mining phase
has at least five feet of drawdown from baseline conditions.
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Figure 20

AREA OF POTENTIAL WELL 
INTERFERENCE IN THE 

JORDAN AQUIFER:
RECLAMATION

Merriam Junction Sands
Scott County, MN

! Potential Well 
Known (MWI) Wells
!( Quaternary
!( Jordan
!( Other or Unknown

Potential Interference Area
Project Boundary

Reclamation

*Potential interference area for reclamation 
is the area with at least five feet 
of drawdown from baseline conditions.
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Figure 1

FLOW IN THE JORDAN
BASELINE RECHARGE 

CONDITION
Shakopee Well Analysis
Merriam Junction Sand

Scott County, MN1,000 0 1,000
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!> Simulated Jordan Water Supply Well

!. Simulated Tunnel City Water Supply Well

Reclamation Pit Lakes (Nov 13, 2013 version)

Local Model Extent

Project Property

Louisville Landfill

Simulated Groundwater Elevation, No Project (ft MSL)

Groundwater Flow Velocity, No Project

Approximate Capture Zone
Baseline Condition, No Project

Baseline Condition, Project Reclamation

Imagery: FSA 2010
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Figure

FLOW IN THE JORDAN
DROUGHT CONDITION
Shakopee Well Analysis
Merriam Junction Sand

Scott County, MN1,000 0 1,000
Meters

!> Simulated Jordan Water Supply Well

!. Simulated Tunnel City Water Supply Well
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Local Model Extent
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Louisville Landfill

Simulated Groundwater Elevation, No Project (ft MSL)

Groundwater Flow Velocity, No Project

Approximate Capture Zone
Drought Condition, No Project

Drought Condition, Project Reclamation

Imagery: FSA 2010
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Table 1  Growing season water balances for Louisville Swamp, Gifford Lake, and Central Wetland 

Complex 

Water Volume (acre-feet) 
Inputs Outputs 

Average 
Change in 
Storage 

Feature 
Name 

Direct 
Precipitation 

Sand 
Creek 
Inflow 

Direct 
Watershed 

Runoff 
Evapo-

transpiration Outflows 

 



 
 
To: Ellen Considine 
From: Greg Fransen 
Subject: Merriam Junction surface water balance analysis 
Date: February 16, 2014 
Page: 9 
Project: 23/70-1032.00 
c:  
 
 
References 

Flood Insurance Study, Scott County, Minnesota and 

Incorporated Areas.

USGS Hydrologic Investigations, Atlas HA-526

Sand Creek Fluvial Geomorphology Report.

Handbook 

of Hydrology.

Evaporation From Lakes and Reservoirs.

Transactions of the ASAE, 

41



Minn
es

ot
a Riv

er

Sa
nd

Cr
ee

k Unnamed to Sand Creek

Geis Lake
Outlet

Carver Creek

Pu
bl

ic
 D

itc
h

Chaska Creek

Sa
nd

Cr
ee

k

Unnamed to Sand Creek

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User CommunityBa

rr 
Fo

ot
er

: A
rc

G
IS

 1
0.

1,
 2

01
4-

01
-0

7 
14

:2
1 

Fi
le

: I
:\P

ro
je

ct
s\

23
\7

0\
10

32
\M

ap
s\

R
ep

or
ts

\W
or

k_
O

rd
er

_2
\S

ur
fa

ce
_W

at
er

\S
ur

fa
ce

W
at

er
Fe

at
ur

es
.m

xd
 U

se
r: 

gd
f

Figure 1

SURFACE WATER FEATURES
Surface Water Evaluation
Merriam Junction Sands

Scott County, MN

1 inch = 4,000 feet

0 4,000 8,0002,000
Feet

ILegend
Property Boundary

Surface Water Features

Direct Watersheds

Public Waters 
Inventory Watercourses

Gifford Lake

Central Wetland
Complex

Louisville Swamp



^

!.

Sand
Creek

Rave
n

Cr
ee

k

Minnesota R ive

r
Porter Creek

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Ba
rr 

Fo
ot

er
: A

rc
G

IS
 1

0.
1,

 2
01

4-
01

-0
7 

13
:3

7 
Fi

le
: I

:\P
ro

je
ct

s\
23

\7
0\

10
32

\M
ap

s\
R

ep
or

ts
\W

or
k_

O
rd

er
_2

\S
ur

fa
ce

_W
at

er
\S

an
dC

re
ek

W
at

er
sh

ed
.m

xd
 U

se
r: 

gd
f

Figure 2

SAND CREEK SUBWATERSHEDS
Surface Water Evaluation
Merriam Junction Sands

Scott County, MN

1 inch = 4 miles

0 4 82
Miles

I

Le Sueur County
Rice County

Scott County

Legend
!. Metropolitan Council Stream Gage

^ Proposed Project Location

Sand Creek Subwatersheds

County Boundary

Public Waters 
Inventory (PWI)
Public Waters 
Inventory Watercourses



Figure 3.    Peak Stage Probability Curve for the Minnesota River near the Louisville Swamp Outlet
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Bill Bryan, Matt Bryan, Bruce Malkerson; Merriam Junction Sands, LLC 

 James S. Aiken, P.G.; Senior Hydrogeologist for Barr Engineering Company 

Municipal Well Landfill Capture Evaluation

 Updated January 23, 2017 

 Merriam Junction Sands 

 

The Scott County Environmental Health Department and their consultant completed a review of the draft 

Scoping EAW for the proposed Merriam Junction Sands, LLC (MJS; Project) proposed facility.  One of 

Scott County’s comments pertained to a theorized threat to water quality that might be posed by the 

Project.  The concern was in regard to the Project’s reclamation condition, which includes end use lakes.  

These lakes are similar to many natural lakes in Minnesota in that they would be primarily fed by 

groundwater.  The concern was that the presumed contamination at the Louisville Landfill might travel 

preferentially through the lakes to reach hypothetical future municipal wells.  Specifically, Scott County 

expressed concern that the reclamation condition may limit future potential municipal well locations. The 

County’s comments also requested information regarding how drought conditions may exacerbate the 

potential impact, if any.  Scott County’s consultant determined that additional predictive simulations 

using the groundwater model for the Project would be an appropriate tool for evaluating the potential 

impact. 

The purpose of this document is to evaluate the potential impact of the Project on future municipal supply 

wells and whether the reclamation condition may serve as a preferential contaminant pathway. 

The scope of work completed as part of this evaluation included the following: 

• Predictive simulations were described including underlying assumptions and input parameters 
used to produce model output.
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• Input information was defined for the mine plan and the nature of contaminants at Louisville 
Landfill, a presumed source of groundwater contamination.

• The conditions of future municipal well development was documented including location and 
demand utilizing available public information.

• The simulations considered municipal supply wells in both the Jordan and underlying Tunnel 
City Group aquifers.

• Simulations were conducted under “normal” and “drought” conditions to evaluate possible lower 
groundwater levels that might cause enhanced migration of contaminants

• This memorandum was prepared to describe the findings of the evaluation.
• This memorandum was updated based on recent water quality data from Louisville Landfill.

Barr Engineering conducted predictive simulations using the groundwater flow model developed for the 

Project (described in Barr, 2012), with the addition of hypothetical potential future municipal wells.  

Simulations were conducted for both the baseline recharge scenario (with no project development) and 

also for the implemented project (i.e. Reclamation) scenario.  The Reclamation scenario included two 

lakes that would be created by the Project: one lake on the Malkerson Sales property and one lake on the 

Bryan Rock Products property. The simulations for the Reclamation scenario were run for both typical 

recharge conditions and a drought condition.   

The capture radius for the simulated wells were about 1,000 feet for municipal supply wells within the 

Jordan Sandstone and about 2,000 feet for the Tunnel City Group. Under drought conditions, the capture 

radius increased about 500 feet.. The maximum extent of these capture zones was greater than 1 mile 

from the Louisville Landfill and/or the end use lakes. Therefore, based on the model simulations, the 

presence of the end use lakes  next to the Louisville Landfill would not affect future water quality 

produced by future municipal supply wells.   

The Project will not require any additional restrictions on the location of the future municipal wells.  

However, the location of future municipal water supply wells will be subject to state rules regarding 

isolation distances from known, existing sources of contamination such as Louisville Landfill.   
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The following sections provide background information about the proposed mine, Louisville Landfill, and 

potential future municipal wells which was used to construct the predictive simulations.  

The Louisville Landfill is a closed, unlined sanitary landfill with known impacts to groundwater quality 

in the Jordan aquifer and spatially limited impacts to groundwater quality in the Tunnel City Group 

aquifer. It is located to the east and north of the proposed mining areas.  Under baseline conditions, 

contamination from the landfill is expected to flow westward, toward the Minnesota River.  

According to the 2005 Annual Report (MPCA, 2005), the Louisville Landfill has a monitoring well 

network consisting of 15 wells, 14 of which are actively sampled three times a year. Groundwater flows 

toward the west-southwest.  Monitoring data were updated by Barr (2016) to evaluate current water 

quality conditions based on samples from the landfill monitoring wells.  

Decreasing trends of volatile organic compounds (VOCs) have been detected in the groundwater beneath 

the landfill. Historically, tetrachloroethene, cis-1, 2-dichloroethene, and vinyl chloride have had repeated 

exceedances of the Health Risk Limits (HRL).  However, recent monitoring results indicate that of these 

VOCs, only vinyl chloride has exhibited concentrations that are above the HRL.   

Construction of an enhanced cover system over the landfill was completed in 2003 and appears to have 

been effective in reducing concentrations in the groundwater over time.  The simulation results were 

evaluated using the conservative assumption that impacts from the landfill extend under the entire 

footprint of the landfill in both the Jordan and Tunnel City Group aquifers with no biochemical 

degradation or attenuation. 

The mining activities proposed by MJS would consist of partial removal of the Jordan Sandstone at the 

Project Site.  Some of the mined areas are anticipated to be backfilled as mining progresses and as part of 

Site reclamation, and other mined areas will be left as created end use lakes.  The created end use lakes 
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will be hydraulically connected to the Jordan Sandstone (i.e., Jordan aquifer); therefore, the potential 

exists for contamination that reaches the created end use lakes to be transmitted into the Jordan aquifer.  

Because the exact extent of backfill in the mined areas has not been determined, the predictive 

simulations were conducted with the assumption that the entire mined area would be left as a created 

groundwater lake.  This assumption is conservative with respect to migration of landfill contaminants, 

because a lake has much higher transmissivity than backfill.  

The Shakopee Public Utilities Commission (SPUC) was consulted regarding potential future water supply 

well locations and pumping capacities to serve western Shakopee and Jackson Township.  SPUC has not 

formally sited future wells in that area, and demand for water is not anticipated for approximately 20 

years, depending on the rate of population growth and development in Shakopee.  However, SPUC had 

commissioned groundwater modeling from Short Elliott Hendrickson, Inc. (SEH) in 2005, which 

included simulation of potential future municipal wells.  The locations and source aquifers for those wells 

are described in the Aquifer Sustainability Study (SEH, 2005).  SPUC recommended that Well Nos. 23, 

26, and 27 from the SEH report would be likely candidates for potential future municipal wells.  Further, 

SPUC recommended that Well Nos. 23 and 26 would be screened in the Jordan aquifer and that Well No. 

27 would be screened in the Tunnel City Group aquifer.  

Louisville Township does not currently have plans to install a municipal well; therefore, the simulated 

well location was chosen based on input from SPUC and Scott County, with the goals of situating the 

well east of the bluff and near the center of the Township, screening the well in the Jordan aquifer, and 

avoiding the area immediately upgradient of the Louisville Landfill.    

Steady-state pumping rates for the future Shakopee / Jackson Township and Louisville Township service 

areas were based on anticipated pumping rates identified in the 2005 Aquifer Sustainability Study and 

indicated by SPUC.  Specifically, wells in the Jordan aquifer were set to pump at an average rate of 600 

gpm, and the well in the Tunnel City Group aquifer was set to pump at an average rate of 200 gpm.  
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Because the potential future municipal wells are not anticipated to be installed for approximately 20 

years, the Project Reclamation scenario, rather than the Project mining scenario, is most likely to occur 

concurrently with pumping of the municipal wells of interest to this Study.   

Four predictive simulations of steady-state pumping were conducted, as listed below: 

1. The first simulation consisted of the four future municipal wells pumping under baseline recharge 
conditions and assumed No Project (i.e. no created end use lakes). 

2. The second simulation consisted of the four future municipal wells pumping under baseline 
recharge conditions and assumed Reclamation (i.e. with the created end use lakes). 

3. The third simulation consisted of the four future municipal wells pumping under drought recharge 
conditions and assumed No Project (i.e. no created end use lakes). 

4. The fourth simulation consisted of the four future municipal wells pumping under drought 
recharge conditions and assumed Reclamation (i.e. with the created end use lakes). 

Because the goal of the predictive simulations was to evaluate the effect of the Project, not the effect of 

the future municipal wells or the effect of drought, simulation 1 was compared to simulation 2, and 

simulation 3 was compared to simulation 4.  The details of each simulation variation are described below. 

The predictive simulations were developed by adding four municipal wells, as described above, to the 

calibrated groundwater flow model.  The simulated wells were pumped at average rates of 600 gpm for 

the Jordan wells and 200 gpm for the Tunnel City Group well.  This simulation, at typical recharge rates 

(i.e., the recharge rates determined during model calibration), is considered the “baseline recharge – No 

Project” scenario.  

To evaluate the effect of the Project’s created end use lakes on flow to the municipal wells, the created 

end use lakes were added to the calibrated groundwater flow model.  These created end use lakes 

effectively replace portions of the Jordan aquifer with high-conductivity zones which approximate the 
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effect of a groundwater lake.  Simulation of the municipal wells and the created end use lakes is 

considered the “baseline recharge – Reclamation” scenario. 

The drought of 1988-1989 was chosen as a representative event for the purpose of simulating drought 

conditions.  Annual precipitation in 1988 was 18.9 inches at Chaska, MN (Minnesota Climatology 

Working Group, 2013), which is almost 40 percent lower than the 1971-2000 average of 30.4 inches 

(NOAA, 2013).  The amount of recharge simulated in the model was determined from results of the Soil 

Water Balance (SWB) recharge estimation model (Westenbroek et al., 2010) that was used to calculate 

initial recharge values for the groundwater model.  Average calculated recharge for the summer months of 

1988 (June, July and August) from SWB was used.  Very little recharge occurred during this time.  In the 

local model domain, drought recharge values are lower than baseline recharge values across 95 percent of 

the domain and reduced to zero across 72 percent of the domain.  On average, non-zero recharge for 

drought conditions is 40 percent lower than average recharge.  This reduction in recharge resulted in a 

lowering of simulated water levels by as much as 12 feet in the southeastern part of the Project area and a 

flattening of the hydraulic gradient between the potential future municipal wells and the Project area.   

Comparison of measured water level declines during drought conditions to the model results indicates that 

the simulated drought effects far exceed observed drought response and are therefore conservative for the 

purpose of assessing municipal well capture during drought conditions. Water level data from 1987-1993 

for eleven Louisville Landfill monitoring wells (Barr, 1993) show a decline from average conditions of 

between 1.0 and 3.0 feet, with an average decline of 1.8 feet. The simulated water level decline for the 

wells exceeds the measured decline by between 1.7 and 7.6 feet, with an average of 3.6 feet. Water level 

data for monitoring well W113 show a decline of 1.2 feet from average conditions (716 ft MSL) to 

drought conditions (714.82 ft MSL in November 1988). The simulated water level decline at W113 

between baseline and drought conditions was 5.2 feet. 

In addition to the reduced rates of recharge, rates of municipal water use are higher during times of 

drought.  To account for this in the simulations, the rate of Shakopee’s municipal water use reported in 

MDNR’s State Water Use Data System (SWUDS) from the severe drought year 1988 (894 million 

gallons) was compared to the non-drought year 1990 (718 million gallons). Annual water use during 1989 
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was similar in volume to that for 1988.  Annual water use was approximately 25 percent higher during the 

drought period.  Therefore, for the purpose of the predictive simulations, all wells in the groundwater 

flow model (including the four potential future municipal wells) were assigned pumping rates 25 percent 

higher than those used in the calibrated groundwater flow model.  

The drought conditions were simulated at steady-state, meaning that the groundwater model simulated the 

effect of the 1988-1989 drought as if it had continued indefinitely. This is an exceptionally conservative 

approach; as shown by comparison to the water levels at W113 the simulated drawdown of the water 

table and the resulting flattening of the hydraulic gradient is greater than what would actually be expected 

to occur during a drought. 

The approach selected to evaluate the model results was “gradient reversal”, i.e., the extent of the area 

initially downgradient of the wells over which groundwater flows back to the wells when pumping.  This 

approach was chosen over particle tracking methods (e.g., MODPATH) due to its straightforward 

interpretation and the complications of simulating particle traces with the coupled model structure.  As 

shown on Figures 1 through 4, the area of gradient reversal is relatively small, it extends outward from the 

wells about one-fifth to one-quarter of the distance between the wells and the Louisville Landfill. The 

figures depict the model results and show the capture zones for the wells, which include both the area of 

gradient reversal (downgradient of the wells) and the upgradient capture zone.  

Simulation results are depicted on Figure 1 through Figure 4, as listed below: 

Figure 1:  Shows the capture zones for the three wells in the Jordan aquifer, under baseline recharge 

conditions, for both No Project and Reclamation scenarios.  

Figure 2:  Shows the capture zone for the well in the Tunnel City Group aquifer, under baseline 

recharge conditions, for both No Project and Reclamation scenarios.  

Figure 3:  Shows the capture zones for the three wells in the Jordan aquifer, under drought recharge 

conditions, for both No Project and Reclamation scenarios.  
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Figure 4:  Shows the capture zone for the well in the Tunnel City Group aquifer, under drought 

recharge conditions, for both No Project and Reclamation scenarios.  

As shown on Figures 1 and 2, the introduction of created end use lakes under the baseline recharge 

condition causes the capture zones in both the Jordan and Tunnel City to deflect slightly to the southwest 

under the Reclamation scenario compared to the No Project baseline scenario. Under drought conditions, 

shown on Figures 3 and 4, the areal extent of the capture zones is wider and extends slightly farther 

downgradient, which is consistent with the simulated reduction in recharge. In all cases, capture zones 

affect an area up to about 1,500 feet downgradient of the Jordan wells and up to about 2,000 feet 

downgradient of well Shakopee #27 placed in the Tunnel City Group.  There is no apparent effect on 

simulated flow conditions near the Project area or Louisville Landfill.  

The created end use lakes in the drought scenarios do cause the capture zones to deflect slightly to the 

southeast.  It is important to note that where the change between scenarios is slight, it may not be 

significant relative to the overall model uncertainty.  However, the model results show unequivocally that 

the municipal wells are not expected to capture water from the vicinity of the Louisville Landfill in either 

the Jordan or Tunnel City Group aquifers under the Reclamation scenario or drought conditions.  

However, these results should not be used to locate future municipal pumping wells without future 

consultation of state requirements for isolation distances from all sources of contamination when the wells 

are planned for installation. 

Barr, 1993. Louisville Landfill, SW-32, Annual Report 1992. Prepared for Louisville Landfill, Inc. by 

Barr Engineering Company. February 1993. 

Barr, 2012. Groundwater Assessment Report. Resource Document for Environmental Impact Statement 

and Groundwater Appropriations Permit Application. Merriam Junction Sands. Scott County, 

Minnesota. Prepared for Hunt Global Resources, Inc. by Barr Engineering Company. March 2012.  

Barr, 2016.  Louisville Landfill Capture Evaluation Memorandum.  Prepared as resource document for 

Environmental Impact Statement, submitted to Scott County July 2016. 
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Minnesota Climatology Working Group website, accessed November 2013, 

http://climate.umn.edu/hidenannual/HIDENannual.asp.  

MPCA, 2005. Closed Landfill Program Annual Report 2005 Louisville Sanitary Landfill SW-032. 

Minnesota Pollution Control Agency. May 31, 2006.  

NOAA website, accessed November 2013, 

http://hurricane.ncdc.noaa.gov/climatenormals/clim20/mn/211465.pdf.  

SEH, 2005. Aquifer Sustainability Study. Prairie du Chien – Jordan Aquifer. Shakopee, Minnesota. SEH 

No. A-SHPUC0501.00. Prepared for the Shakopee Public Utilities Commission by Short Elliott 

Hendrickson, Inc. (SEH). July 2005 

Westenbroek, S.M., Kelson, V.A., Dripps, W.R., Hunt, R.J., and Bradbury,K.R., 2010, SWB—A 
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Figure 5

WATER SUPPLY WELLS IN AREA
OF MINE DEWATERING EFFECTS
Louisville Landfill Capture Analysis

Merriam Junction Sands
Scott County, MN

! Potential Private Well 
!( Well In/Above Jordan Aquifer
!( Well Below Jordan Aquifer

Shakopee Wellhead Protection Area
Extent of Dewatering Effects
Louisville Landfill
Project Boundary





Table 1
Metals and VOC Evaluation Summary Table

Louisville Landfill Capture Analysis
Merriam Junction Sands

DC-117 DC-118 DC-119 MW-9 MW-111 MW-113 MW-114 MW-1153 MW-116 MW-122 MW-211 MW-213
1,1,1-Trichloroethane ND 329 9000 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5
1,1-Dichloroethane ND -- -- 1.7 <0.5 <0.5 4.1 <0.5 0.64 11 <1 4.5 <0.5 3.1 <0.5
1,1-Dichloroethene ND -- 200 (HRL) <1 <1 <1 <1 <1 <1 <1 <1 3.4 <1 0.18 <1

1,2,3-Trichloropropane ND -- 0.003 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 <1 <0.5 <4 <0.5 <0.5
1,2,4-Trimethylbenzene ND -- -- <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5

1,2-Dichlorobenzene ND -- 600 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5
1,2-Dichloroethane ND 190 1 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5

1,2-Dichloroethene, cis (DCE) ND -- 50 (HRL) 3.3 <0.5 <0.5 10 <0.5 0.76 <0.5 <1 0.34 <1 2.4 <0.5
1,2-Dichloroethene, trans ND -- 40 (HRL) <0.95 <0.5 <0.5 0.56 <0.5 <0.5 1.6 <1 <0.5 <1 <0.5 <0.5

1,2-Dichloropropane ND -- 5 (HRL) 0.76 <0.5 <0.5 0.41 <0.5 <0.5 7.9 <1 <0.5 <4 <0.5 <0.5
1,3-Dichloropropene, cis ND -- 2 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <4 <0.5 <0.5

1,4-Dichlorobenzene ND -- 10 (HRL) 1.2 <0.5 <0.5 1.3 <0.5 <0.5 0.81 <1 <0.5 <1 0.93 <0.5
2-Chlorotoluene ND -- -- <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5

4-Bromofluorobenzene ND -- -- 9.9 10 10 9.9 10 -- 10 -- 9.6 -- 9.9 --
Arsenic ND 53 10 (MCL) 2.44 <1 <1 <1 <1 -- <1 -- <1 <0.5 <1 --
Barium 250 -- 2000 (HRL) -- -- -- -- -- -- -- -- -- 201 -- --
Benzene ND 98 2 (HRL) <1 <0.5 <0.5 0.24 <0.5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5
Boron 320 -- -- 1080 170 38.9 261 46 -- 145 -- 187 <150 169 --

Cadmium 0.2 equation 0.5 (HRL) <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 -- <0.1 <0.08 <0.1 --
Chlorobenzene ND 20 100 (HRL) <1 <1 <1 0.29 <1 <1 <1 <1 <1 <1 0.24 <1
Chloroethane ND -- -- <1 <0.5 <0.5 0.4 <0.5 <0.5 <0.5 <1 1.5 <0.5 <0.5 <0.5
Chloroform ND 155 30 (HRL) <1 <1 <1 <1 <1 <1 1.2 <1 <1 <1 <1 <1

Chloromethane (methyl chloride) ND -- -- <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <4 <0.5 <0.5
Chromium4 31 11 100 (HRL)4 0.93 0.99 0.99 6.14 <0.5 -- <0.5 -- 1.06 <0.01 0.53 --

Copper 20 equation -- <10 <10 <10 <10 <10 -- <10 -- <10 <10 <10 --
Dichlorodifluoromethane ND -- 700 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 10 <1 0.68 <1 1.5 <0.5
Dichlorofluoromethane ND -- -- 3.7 0.33 <0.5 1.6 <0.5 0.24 <0.5 <1 5.4 <1 3.1 <0.5

Ethyl ether ND -- -- 8.7 0.53 <0.5 15 <0.5 <0.5 9.5 <1 6.6 <4 3.4 <0.5
Lead ND equation -- <1 <1 <1 <1 <1 -- <1 -- <1 <10 <1 --

Manganese 2200 -- 100 (HRL) 1330 14 <20 50 15 <20 240 -- 18 9.5 <20 <20
Mercury ND 0.0069 2 (MCL) <0.01 <0.01 <0.01 <0.01 <0.01 -- <0.01 -- 0.012 <0.2 <0.1 --

Methyl tertiary butyl ether ND -- -- <2 <0.5 <0.5 0.48 <0.5 <0.5 <0.5 <2 <0.5 <1 <0.5 <0.5
Methylene chloride ND -- 5 (HRL) <2 <1 <1 <1 <1 <1 0.19 <2 0.27 <4 <1 <1

Nickel 310 equation 100 (HRL) 12.2 2.88 3.21 9.67 4.13 -- 6.22 -- 15.7 -- 15.2 --
Tetrachloroethene (PCE) ND 8.9 5 (HRL) <1 <1 <1 <1 <1 <1 0.4 <1 <1 <1 0.39 <1

Tetrahydrofuran ND -- -- 33 <5 <5 10 <5 <5 3 <10 <5 <10 3.2 <5
Trichloroethene (TCE) ND -- 0.4 (HRL) <0.81 <1 <1 <1 <1 <1 <1 <1 <1 <0.4 0.51 <1
Trichlorofluoromethane ND -- 2000 (HRL) <1 <0.5 <0.5 <0.5 <0.5 <0.5 0.49 <1 0.68 <1 <0.5 <0.5

Vinyl chloride ND 9.2 0.2 (HRL) 0.42 <0.5 <0.5 2.3 <0.5 <0.5 <0.5 <1 0.28 <0.4 <0.5 <0.5
Zinc 990 equation 2000 (HRL) <10 <10 <10 <10 <10 -- <10 -- <10 128 <10 --

Notes:
<1.2 non-detect (most recent value)
1.2 unverified, most recent detection
1.2 verified, most recent detection not exceeding background
1.2 verified, most recent detection exceeding background
1.2 verified, most recent detection exceeding background and criteria
-- no data in record
ND non-detect
1 only VOCs with at least one detection in the available data set included in the parameter list
2 non-detect for VOCs; maximum upgradient concentration for metals
3 Data collected at MW-115 only on March 27, 2007
4 criteria set for chromium VI

equation criteria based on hardness

Parameter1

Representative
Background

Concentration2,
μg/L

Downgradient Wells

most recent recorded concentration (μg/L; 2010-2015)Class 2B (μg/L) HRL/MCL (μg/L)

Regulatory Criteria 
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SIMULATED CAPTURE OF
LANDFILL-IMPACTED GROUNDWATER:
ALTERNATIVE 3, PHASE 2 MITIGATION

Louisville Landfill Capture Analysis
Merriam Junction Sands

Scott County, MN

Vinyl chloride Source Area
Louisville Landfill
Simulated Dewatering Area
Simulated Backfill Extent
Simulated Pit Lake
Simulated Cutoff Wall
Simulated Mitigation Cell (at 716 feet MSL)

Impacted Groundwater Capture Rate, gpm
8.7281 - 21.5188
4.3139 - 8.7280
1.2634 - 4.3138
0.3599 - 1.2633
0.05 - 0.3598

* Dewatering elevation provided by Sunde Engineering.

Alternative 3
Phase 2 with Mitigation

at 716 ft MSL

695 Dewatering Elevation (feet MSL*)

Total capture = 116 gpm

Cells with capture rates
below 0.05 gpm not shown.
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MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section   Subsection Well Depth                   Depth Completed       Date Well Completed

Unique No.

115 23 21 CCDADC

00248000

1977/06/09200

27259

Update Date 2006/01/20

Entry Date 1989/02/23

200ft. ft.

MN RENAISSANCE FESTIVALWell Name

Scott

W    

Name of DrillerLic. Or  Reg. No.

Jordan EasUSGS Quad 775Elevation

GEOLOGICAL MATERIAL                                 COLOR             HARDNESS      FROM  TO         STRAT         LITH PRIM      LITH SEC   LITH MINOR

CSTLAquifer Alternative Id

0 2DIRT OVERBURDEN                   BLACK           RUUK SOIL ORGD

RUUK = Recent Deposit SOIL = Soil ORGD = Organic Deposits

HARD           2 50ROCK SHAKOPEE                     OPDC DLMT

OPDC = Prairie Du Chien Group DLMT = Dolomite

50 155SANDSTONE & BROKEN ROCK           CJDN SNDS

CJDN = Jordan SNDS = Sandstone

HARD           155 200ROCK                              PNK/GRN       CSTL DLMT SHLE

CSTL = St.Lawrence DLMT = Dolomite SHLE = Shale



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section  Subsection

Well Head Completion

Grouting Information

Well Depth                   Depth Completed       Date Well Completed

Unique No.

Nearest Known Source of Contamination

Not Installed

hrs.  pumping

Static Water Level

ft. after

From

Casing

Pump

Well CONTRACTOR CERTIFICATION

PUMPING LEVEL (below land surface)

Drilling Method

Well Hydrofractured?

Screen 

Use  

Open Hole

Make

Any not in use and not sealed well(s) on property?

Type 

115 23 21 CCDADC

00248000

1977/06/09200

No

ft. to

161 ft. to 200

60

g.p.m.

Casing Protection

Mfr nam

Was a variance granted from the MDH for this Well?

License Business Name 

At-grade(Environmental Wells and Borings ONLY)

Pitless adapter mfr

Yes

No

27259

1977/06/09

ft.

Yes

NYes

ft. from Date

12 in. above grade

Model

Well grouted? 

Well disinfected upon completion? Yes No

ft. direction type

Date Installed

Volts0HPModel

Drop Pipe Length g.p.m

Yes

Type

No

Update Date 2006/01/20

Entry Date 1989/02/23

200ft. ft.

Drilling Fluid

Capacity

Drive Shoe?

MN RENAISSANCE FESTIVALWell Name

ft.

Scott

W    

Commercial

HE-01205-06 (Rev. 9/96)

Name of Driller

From ft.

Report Copy

Lic. Or  Reg. No.

N

Land surface

Hole Diameter

NoYes

Aquifer: CSTL Alt Id:

USGS Quad Jordan East Elevation 775

0 160in. t ft

MN RENIASSENCE FESTIVAL

3630 145TH W ST

SHAKOPEE  MN  55379

Contact's Name

GEOLOGICAL MATERIAL      COLOR  HARDNESS     FROM   TO

0 2DIRT OVERBURDEN             BLACK

HARD            2 50ROCK SHAKOPEE                

50 155SANDSTONE & BROKEN R

HARD            155 200ROCK                              PNK/G

Casing Diameter                   Weight(lbs/ft)

4 161in. t ft



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section   Subsection Well Depth                   Depth Completed       Date Well Completed

Unique No.

115 23 28 BBAA

00404657

1983/10/14455

40174 JAECKELS, R. 

Update Date 2009/11/06

Entry Date 1990/06/15

455ft. ft.

RENAISSANCE FESTIVALWell Name

Scott

W    

Name of DrillerLic. Or  Reg. No.

Jordan EasUSGS Quad 777Elevation

GEOLOGICAL MATERIAL                                 COLOR             HARDNESS      FROM  TO         STRAT         LITH PRIM      LITH SEC   LITH MINOR

CFIEAquifer 5700362Alternative Id

HARD           0 80SHAKOPEE LIMESTONE                BROWN         OPDC DLMT

OPDC = Prairie Du Chien Group DLMT = Dolomite

SOFT           80 189JORDAN SANDROCK                   WHITE           CJDN SNDS

CJDN = Jordan SNDS = Sandstone

HARD           189 236ST. LAWRENCE SHALE                GREEN          CSTL DLMT SLSN

CSTL = St.Lawrence DLMT = Dolomite SLSN = Siltstone

HARD           236 371FRANCONIA SHALE                   GREEN          CFRN SNDS SHLE DLMT

CFRN = Franconia SNDS = Sandstone SHLE = Shale DLMT = Dolomite

MEDIUM       371 450GALESVILLE SANDROCK               WHITE           CIGL SNDS

CIGL = Ironton-Galesville SNDS = Sandstone

HARD           450 455EAU CLAIRE SHALE                  GREEN          CECR SHLE SNDS

CECR = Eau Claire SHLE = Shale SNDS = Sandstone



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section  Subsection

Well Head Completion

Grouting Information

Well Depth                   Depth Completed       Date Well Completed

Unique No.

Nearest Known Source of Contamination

Not Installed

hrs.  pumping

Static Water Level

ft. after

From

Casing

Pump

PUMPING LEVEL (below land surface)

Drilling Method

Well Hydrofractured?

Screen 

Use  

Open Hole

Make

Any not in use and not sealed well(s) on property?

Type 

115 23 28 BBAA

00404657

1983/10/14455

No

ft. to

256 ft. to 455

61

110 1 100 g.p.m.

Casing Protection

Mfr nam

Was a variance granted from the MDH for this Well?

At-grade(Environmental Wells and Borings ONLY)

Pitless adapter mfr

Yes

No

1983/11/10

ft.

Yes

NYes

ft. from Date

12 in. above grade

Model

Well grouted? 

Well disinfected upon completion? Yes No

600 ft. direction type

Date Installed

Volts

PIONEER               

20P - 300      HPModel

Drop Pipe Length

220

g.p.m161

Yes

Type

No

Update Date 2009/11/06

Entry Date 1990/06/15

455ft. ft.

Drilling Fluid

Capacity 250

Drive Shoe?

RENAISSANCE FESTIVALWell Name

ft.

Scott

W    

Non-specified Rotary

Public Supply/non-comm.-transient

S

From ft.

N 

N

Land surface

Hole Diameter

NoYes

256in. t ft

445in. t ft

RENAISSANCE FESTIVAL

3525 145TH W ST

SHAKOPEE  MN  55379

Contact's Name

GEOLOGICAL MATERIAL      COLOR  HARDNESS     FROM   TO

HARD            0 80SHAKOPEE LIMESTONE      BROW

SOFT            80 189JORDAN SANDROCK           WHITE

HARD            189 236ST. LAWRENCE SHALE        GREE

HARD            236 371FRANCONIA SHALE             GREE

MEDIUM       371 450GALESVILLE SANDROCK    WHITE

HARD            450 455EAU CLAIRE SHALE             GREE

REMARKS, ELEVATION, SOURCE OF DATA, etc.

*1 - BIG WELL.                                                                  

*2 - SMALL WELL.                                                                

600 WELL                                                                        

BAKERY HILL WELL                                                                

BIG WELL                                                                        

TOTAL PLATE COUNT  TNTC  8-25-77                                                

Casing Diameter                   Weight(lbs/ft)

8 256in. t ft 28.55

Material                From  To (ft.)    Amount(yds/bags)
2 256G 6.5 Y



Well CONTRACTOR CERTIFICATION

License Business Name 

40174

JAECKELS, R. 

HE-01205-06 (Rev. 9/96)

Name of DrillerReport Copy

Lic. Or  Reg. No.Aquifer: CFIE Alt Id: 5700362

USGS Quad Jordan East Elevation 777



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section   Subsection Well Depth                   Depth Completed       Date Well Completed

Unique No.

115 23 28 CAAAAC

00513892

1992/11/12320

27276

Update Date 2009/06/08

Entry Date 1993/06/09

320ft. ft.

MID-AMERICA FESTIVALSWell Name

Scott

W    

Name of DrillerLic. Or  Reg. No.

Jordan EasUSGS Quad 755Elevation

GEOLOGICAL MATERIAL                                 COLOR             HARDNESS      FROM  TO         STRAT         LITH PRIM      LITH SEC   LITH MINOR

CSLFAquifer Alternative Id

SOFT           0 1TOPSOIL                           BLACK           RUUK SOIL ORGD

RUUK = Recent Deposit SOIL = Soil ORGD = Organic Deposits

MEDIUM       1 3CLAY                              BROWN         QCUB CLAY

QCUB = Clay CLAY = Clay

HARD           3 27SHAKOPEE ROCK                     ORN/BRN       OPDC DLMT

OPDC = Prairie Du Chien Group DLMT = Dolomite

SOFT           27 130JORDAN ROCK                       WHITE           CJDN SNDS

CJDN = Jordan SNDS = Sandstone

SOFT           130 140SHALE                             BLUE              CJDN SHLE

CJDN = Jordan SHLE = Shale

HARD           140 181ST LAWRENCE                       PNK/BLU        CSTL DLMT SLSN

CSTL = St.Lawrence DLMT = Dolomite SLSN = Siltstone

HARD           181 202FRANCONIA                         BLU/GRN       CSTL DLMT SLSN

CSTL = St.Lawrence DLMT = Dolomite SLSN = Siltstone

HARD           202 320FRANCONIA                         BLU/GRN       CFRN SNDS SLSN

CFRN = Franconia SNDS = Sandstone SLSN = Siltstone



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section  Subsection

Well Head Completion

Grouting Information

Well Depth                   Depth Completed       Date Well Completed

Unique No.

Nearest Known Source of Contamination

Not Installed

hrs.  pumping

Static Water Level

ft. after

From

Casing

Pump

Well CONTRACTOR CERTIFICATION

PUMPING LEVEL (below land surface)

Drilling Method

Well Hydrofractured?

Screen 

Use  

Open Hole

Make

Any not in use and not sealed well(s) on property?

Type 

Bentonite

115 23 28 CAAAAC

00513892

1992/11/12320

No

ft. to

201 ft. to 320

35 50 g.p.m.

Casing Protection

Mfr nam

Was a variance granted from the MDH for this Well?

License Business Name 

At-grade(Environmental Wells and Borings ONLY)

Pitless adapter mfr

Yes

No

27276

ft.

Yes

NYes

ft. from Date

12 in. above grade

Model

Well grouted? 

Well disinfected upon completion? Yes No

60

Y

ft. direction type

Date Installed

Volts

GOULDS                

0.75S75M         HPModel

Drop Pipe Length

230

g.p.m70

Yes

Type

No

Update Date 2009/06/08

Entry Date 1993/06/09

320ft. ft.

Drilling Fluid

Capacity 15

Drive Shoe?

MID-AMERICA FESTIVALSWell Name

ft.

Scott

W    

Non-specified Rotary

Public Supply/non-community

HE-01205-06 (Rev. 9/96)

Name of Driller

S

From ft.

Report Copy

Lic. Or  Reg. No.

SDFN 

N

Hole Diameter

NoYes

Aquifer: CSLF Alt Id:

USGS Quad Jordan East Elevation 755

0 201in. t ft

0 320in. t ft

MID-AMERICA FESTIVALS

3325 145TH W ST

MN

Contact's Name

GEOLOGICAL MATERIAL      COLOR  HARDNESS     FROM   TO

SOFT            0 1TOPSOIL                           BLACK

MEDIUM       1 3CLAY                              BROW

HARD            3 27SHAKOPEE ROCK                ORN/B

SOFT            27 130JORDAN ROCK                     WHITE

SOFT            130 140SHALE                             BLUE  

HARD            140 181ST LAWRENCE                     PNK/B

HARD            181 202FRANCONIA                         BLU/G

HARD            202 320FRANCONIA                         BLU/G

REMARKS, ELEVATION, SOURCE OF DATA, etc.

GAMMA LOGGED 11-13-92                                                           

Casing Diameter                   Weight(lbs/ft)

4 201in. t ft

Material                From  To (ft.)    Amount(yds/bags)
0 201G 64 S



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section   Subsection Well Depth                   Depth Completed       Date Well Completed

Unique No.

115 23 21 CAADDA

00540281

1994/04/22400

70350 MILLER, M.   

Update Date 2006/02/16

Entry Date 1994/10/06

400ft. ft.

BRYAN ROCK PRODUCTSWell Name

Scott

W    

Name of DrillerLic. Or  Reg. No.

ShakopeeUSGS Quad 800Elevation

GEOLOGICAL MATERIAL                                 COLOR             HARDNESS      FROM  TO         STRAT         LITH PRIM      LITH SEC   LITH MINOR

MTPLAquifer Alternative Id

HARD           0 21GRAVEL                            BROWN         QGUB GRVL

QGUB = Gravel (+larger) GRVL = Gravel

HARD           21 65LIMESTONE                         RED               OPDC DLMT

OPDC = Prairie Du Chien Group DLMT = Dolomite

HARD           65 90LIMESTONE                         RED               CJDN SNDS

CJDN = Jordan SNDS = Sandstone

SOFT           90 180SANDSTONE                         BROWN         CJDN SNDS

CJDN = Jordan SNDS = Sandstone

MEDIUM       180 187SANDSTONE                         GREEN          CJDN SNDS

CJDN = Jordan SNDS = Sandstone

MEDIUM       187 248SANDSTONE                         GREEN          CSTL SLSN DLMT SHLE

CSTL = St.Lawrence SLSN = Siltstone DLMT = Dolomite SHLE = Shale

MEDIUM       248 362SANDSTONE                         GREEN          CFRN SNDS SHLE DLMT

CFRN = Franconia SNDS = Sandstone SHLE = Shale DLMT = Dolomite

MEDIUM       362 400SANDSTONE                         GREEN          CIGL SNDS

CIGL = Ironton-Galesville SNDS = Sandstone



MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031County Name

Township Name   Township   Range  Dir       Section  Subsection

Well Head Completion

Grouting Information

Well Depth                   Depth Completed       Date Well Completed

Unique No.

Nearest Known Source of Contamination

Not Installed

hrs.  pumping

Static Water Level

ft. after

From

Casing

Pump

Well CONTRACTOR CERTIFICATION

PUMPING LEVEL (below land surface)

Drilling Method

Well Hydrofractured?

Screen 

Use

Open Hole

Make

Any not in use and not sealed well(s) on property?

Type 

Bentonite

115 23 21 CAADDA

00540281

1994/04/22400

No

ft. to

190 ft. to 400

40

40

WHITEWATER  

0 g.p.m.

Casing Protection

Mfr nam

Was a variance granted from the MDH for this Well?

License Business Name 

At-grade(Environmental Wells and Borings ONLY)

Pitless adapter mfr

Yes

No

70350

MILLER, M.   

1994/04/22

ft.

Yes

NYes

ft. from Date

12 in. above grade
Model

Well grouted? 

Well disinfected upon completion? Yes No
300

Y

ft. direction type

Date Installed

Volts
AERMOTOR              

152366139020   HPModel

Drop Pipe Length

440

g.p.m147

Yes

Type

No

Update Date 2006/02/16

Entry Date 1994/10/06

400ft. ft.

Drilling Fluid

Capacity 300

Drive Shoe?

BRYAN ROCK PRODUCTSWell Name

ft.

Scott

W    

Non-specified Rotary

Industrial

HE-01205-06 (Rev. 9/96)

Name of Driller

S

From ft.

Report Copy

Lic. Or  Reg. No.

LDFN

N

Land surface

Hole Diameter

NoYes

Aquifer: MTPL Alt Id:
USGS Quad Shakopee Elevation 800

0 21in. t ft

0 190in. t ft

0 400in. t ft

BRYAN ROCK PRODUCTS
13580 JOHNSON MEMORIAL  DR
SHAKOPEE  MN

Contact's Name

GEOLOGICAL MATERIAL      COLOR  HARDNESS     FROM   TO

HARD            0 21GRAVEL                            BROW

HARD            21 65LIMESTONE                         RED    

HARD            65 90LIMESTONE                         RED    

SOFT            90 180SANDSTONE                         BROW

MEDIUM       180 187SANDSTONE                         GREE

MEDIUM       187 248SANDSTONE                         GREE

MEDIUM       248 362SANDSTONE                         GREE

MEDIUM       362 400SANDSTONE                         GREE

REMARKS, ELEVATION, SOURCE OF DATA, etc.

GAMMA LOGGED 3-30-1994.                                                         

Casing Diameter                   Weight(lbs/ft)
12 21in. t ft

8 190in. t ft

Material                From  To (ft.)    Amount(yds/bags)
8 190 0







• 
• 
• 

• 
• 

• 













JSA
Text Box
Note that the following 446 pages have been placed at the end of the document as courtesy to those who do not wish to print out the water quality data from Appendix C.
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