- - A P h —

taid M

W SNN SEN NEN AN A

,,,,,,,,

Prepared by:

NATURAL RESOQURCES
ENGINEERING COMPANY
69 North 28" Street Suite 27
Superior, Wisconsin 54880

South Cass Lake
Pumping Station
Remedial Investigation Report

(MPCA Spili # 54827)

CASS LAKE, MINNESOTA

ENBRIDGE"
enbridge Energy

Company

October 2003




. [ . - -
. r ‘— - - ‘- - .

‘T -

- C- i-- ‘-

/

V.

Vi

Table of Contents
INTRODUCTION ...t 1
A PUMPOSSICONMENL ... 2
PHYSICAL SETTING ..o 3
A YOOy et —— 3
B. HYATOGEOI00Y ..ot 3
C. Groundwater RECEptOr SUIVeY...........oooovecoeee 4
SITE INVESTIGATION ... 5
A INVeSligation PrOCeAUres............ovvvr oo 5
B Groundwater QUEIY oo 7
AQUAGE CHArBCIENZRHON ... 9
A Aguifer Characterization Procedures...............ooovvoooovoer 9
B Aquifer CRAraCerStics .........cowivmoe 10

CONCLUSIONS AND RECOMMENDATIONS

.................................................. 11
A, CONCIBIONS..... ottt 11
B. RECOMMENGENONS ..ot 12
REFERENCES oo 13



Table of Contents (cont.)

 TABLES

1 GROUNDWATER SAMPLING RESULTS
2 GROUNDWATER ELEVATIONS

3 HYDRAULIC CONDUCTIVITY VALUES

FIGURES

Tt

SITE LOCATION MAP

SITE LAYOUT MAP

WELL LOCATION MAP

LATERAL EXTENT OF IMPACTED GROUNDWATER
INFERRED EXTENT OF SMEAR ZONE
PROPOSED WELL LOCATIONS

[~

o . - .
. "‘-v e - - ‘- - - -

S AW

APPENDICES

‘.

RESIDENTIAL WELL LOGS

~ BORING LOGS o
MONITORING WELL CONSTRUCTION LOGS
LABORATORY ANALYTICAL REPORTS
AQUIFER CHARACTERIZATION

-
oo 0w s

'- ‘-



_ al ¥ - B r ] k- - - -
t- '- !

o - -

H i ; ‘- -
‘N . :

I. INTRODUCTION

On behalf of Enbridge Energy,

Limited Partnership (Enbridge), Natural Resources

Engineering Company performed an investigation of shallow groundwater quality at

Enbridge’s South Cass Lake, Minnesota pumping station (from hereon referred to as the

“Site™).

Initial work was performed as part of Enbridge’s voluntary Detection Monitoring

Program. The location of the Site is shown on Figure 1. The objectives of the Detection
Monitoring Program were as follows:

Characterize the near surface geology and aquifer properties of the Site;

Determine whether soil or groundwater contamination was present on the Site;

Establish sampling frequenc

y protocol based upon site specific fate and
transport characteristics; and

Provide an early warning system for a possible relcase.

The following is a chronology of events relative to this project:

Shallow groundwater quality was first assessed via four monitoring wells
(MW-1, -2, -3 and - ) which were installed in May 2001 and subsequently
sampled in Junc 2001. Well locations are shown on Figure 2;

Impacted soil and groundwater were discovered during the installation of
MW-3 on May 23, 2001, and the Minnesota State Duty Officer was notified.
The MPCA assigned Spill Number 54827 to the incident;

Based upon the data gathered from monitoring wells MW-1 through MW-4, a
network of push-probe borings (GP-1 to -16) were advanced across the Site in
September 2001. The objectives of the push-probes were to define the
magnitude and extent of impacted soil and groundwater. Findings from this

phase of the investigation indicated that offisite monitoring wells would be
required;

In February 2002, a leaking flange was discovered approximately 75-feet

upgradient of MW-3 (refer to Figure 2). The MPCA assigned Spill Number
56253 to this incident. This Spill Number was later (August 2003) retracted
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because the weeping flange was found to be the source of oil for the initial
incident (Spill Number 54827). Approximately 304 cubic yards of crude oil
impacted soil were removed from the Site in association with the repair of the
weeping flange. The excavation progressed laterally to clean soil on the
sidewalls but due fo concerns regarding pipeline integrity, impacted soil was
still present in the base of the excavation at approximately 12 feet below
ground surface. For details on the excavation and cleanup of Spill 56253,
refer to the report titled “Remedial Action Report: February 13, 2002 Release
South Cass Lake Station” submitted to the MPCA in June 2002.

® Upon gaining landowner permission to set permanent wells, four push-probe
borings (GP-17, -18, -19 and -20) were advanced on August 13 and 14, 2002
to define off-site groundwater impacts, and as a pre-cursor for monitoring well
installation. Four permanent monitoring wells (MW-6, -7, -8 and -9) were
subsequently installed on November 19 and 20, 2002. :

Monitoring well and push-probe boring locations associated with the Site are illustrated
on Figure 2.

A.  Purpose/Content

This report serves to detail investigation and monitoring activities conducted at the Site,

- document existing conditions, and set forth recommendations for future activities.

Including this section, this report is divided into seven parts: Section II summarizes the
local topography, near surface geology, and hydraulic setting; Section IIT details the
subsurface investigation; Section IV details the aquifer characterization results; Section

V gives conclusions and recommendations for future activities at the Site; and references
are given in Section VI,
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I. PHYSICAL SETTING

A.  Hydrology

The area sutround}ng the Site is characterized by rolling hills and heavy forestation. The
topography is also pilled with many small, closed basins containing lakes or wetlands.
Average annual precipitation is on the order of 24 inches per year, with approximately 15

inches per year runoff, and the remainder lost to evapotranspiration or seepage into the
ground (Gerbert, 1987).

B. Hydrogeology

Regionally, the Cass Lake area is located in an outwash plain that is pitted and dissected
by gravel-filled channels that are now partially occupied by kettle lakes. This
unconsolidated glacial drift is horizontally and vertically extensive, with the saturated

portion serving as the water supply for nearby municipalities and private wells (Oakes
and Bidwell, 1968).

Local geology consists of Wisconsin-aged unconsolidated glacial deposits approximately
350 feet thick and underlain by Precambrian intrusive rocks. The glacial deposits neé.r
the surface are primarily composed of well-sorted fine sands (SW) and silts (ML). Near-
surface geology at the Site consists of an unconsolidated, brown, medium-grained,
moderately sorted sand and silt to 2 depth of greater than 40 fect,

The piezometric gradient in the near-surface aquifer is 0.1% to the southeast toward Fox
Creek (part of the Pike Bay drainage). Flow in the aquifer occurs under unconfined
conditions. Depth to groundwater varies in response to topographic and piezometric
relief, but is on the order of 25-feet in the vicinity of the Site. The nearest surface water

body is Spike Lake, located approximately %-mile to the southwest of the Site.
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C. Groundwater Recep&mﬂSunweyf

Sixteen residential wells were identified within a l-mjlé radius of the Site. Of these

wells, none were potentially downgradient and located within %%-mile of the Site. The

wells range in depth from 42 to 218 feet below ground surface. Well logs were obtained

from the Minnesota Geologicai Survey’s County Well Index and are included as
Appendix A. The residential well locations are shown on Figure 3.
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probes were advanced untii the extent of impacted groundwater

II. SITE INVESTIGATION

To assess shallow groundwater quality, a network of four monitoring wells was initially

installed in May 2001 as part of the Detection Monit

oring Program. Wells were placed as
follows: '

One well placed hydraulically upgradient as a background well (MW -1);

‘e Three wells down

‘ gradient of the main portion of the pumping station (MW-2,
MW-3; MW-4).

~ Based upon the findings at MW-3, plans for an expanded investigation were laid. In

general, these plans called for determining the extent and magnitude of crude oi] Impacts

in the near surface aquifer via advancement of push-probes followed by placement of

monitoring wells at select locations. To the degree feasible, these goals were achieved.
However, the complexity of buried infrastructure and station construction activities
prevented the installation of additiona] monitoring wells in the source area (the weeping
flange). The following provides specifics of the investigation.

A. Investigation Procedures

- Push-Probe Groundwater Sampling:

Based on the analytical resulis of groundwater samples collected from the on-
monitoring wells, a network of sixteen push

site
~probe borings was advanced across the Site.

Using the presence of oil-stained soil as an indicator, boring locations ‘were selected to
define the extent and magnitude of impacted soil and assess shallow groundwater quality.
This phase of the investigation indicated impacted groundwater migrated off-site to the
southeast, and access from the adjacent landowner would be required to ¢

investigation. In August 2002, landowner access was secured, and additional push-

was defined.

Information from these push-probes was also used as an aid for placement of the four off-

site monitoring wells in November 2002. Push-probe boring logs are

included in
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Appendix B,

Water samples collected during the investigation were analyzed for concentrations of
BTEX and ERDRO. Trip; temperature and field blanks were also submitted with the
samples for analysis by EnChem, Inc. in Green Bay, W1.

- Monitoring Well Installation: ‘

Monitoring wells were constructed in accordance with Minnesota Well Code and Chapter
4725, Wells we;"é designed to have the screened interval bisect the water table.

Boreholes for the monitoring wells were advanced with a nominal 4 Y%-inch inner
diameter hollow stem auger. One deep boring (adjacent to MW-1) was completed to a-
depth of approiimately 46 feet and sampled continuously using two-foot split-spoons to

characterize the near-surface geology at the Site. In the remainder of the monitoring weH

boreholes, split-spoon samples were collected on five-foot intervals. Boring logs with

headspace screening results are included as Appendix B.

Wells were completed with 2-inch diameter, flush-threaded schedule 40 PVC risers and
ten-foot, 0.01-inch slot screens. Risers extend 1o a height of approximately two feet
above grade. The filter pack was completed to a depth of two feet above the top of the
screen using Red Flint Sand # 30)J followed by bentonite chips and neat cement grout
acting as the sealing material and surface seal, respectively. Lastly, protective tops were
placed over the wells jocked with padlocks. Bumper posts were also placed in a

triangular configuration around wells located in high-traffic areas, Well construction
detail is shown on forms in Appendix C.

- Monitoring Well Development and Groundwater Sampling:
Wells were developed using a vigorous pump and surge technique. The process was

Tepeated until water bailed from the well was relatively clear of sediment and stable with
respect to pH, specific conductivity and temperature.
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Groundwater samples were collected following weil development and stabilization,
Samples were analyzed for benzene, toluene, ethylbenzene, xylenes (BTEX), and

extended range DRO (ERDRO). Trip, temperature, and field blanks were also' submitted
with the samples for analysis by EnChem, Inc. in Green Bay, WI.

- Surveying: ‘
Horizontal and vertica] well locations were surveyed by LW Survey of Duluth,

Minnesota. Horizontal locations are based on the NAD83 Minnesota North State Plane
coordinate system and elevations are referenced to the NAVD 88 datum.

B. Gmumdwater Quality

- Dissolved Phase:

Analytical results from the water samples are summarized on Tabje 1, and complete
analytical reports are included in Appendix D, In general, water samples were not
collected at locations where there was evidence of free o] Or 2 smear zone. These
locations were: GP-1; GP-2; GP-7; GP-9; GP-12; GP-13; GP-14; and MW-3,

at the Site (refer to Table 1).  Concentrations of benzene above the Minnesota
Department of Health’s Heajth Risk Limits (HRLs) were present in three borings (GP-3,
GP-4, and GP-16), and ranged from below detectable concentrations around the
periphery of the Site, 1o a maximum of 1,300 ug/l at GP-4 along the axis of the plume

approximately 180-feet downgradient from MW-3. The lateral extent of the impacted
groundwater plume is depicted on Fi gure 4. '

- Non-Aqueous Liguid Phase;

Excluding a petroleum sheen in MW-3, the initial monitoring event did not reveél_ a

presence of free-oil in any of the monitoring wells. During the July 2003 event however,
oil was present in MW-3 at a thickness of approximately 8-inches,
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~ measurements at MW-3.

In an effort to determine product recovery rate in monitoring well MW-3, product
" thickness measurements were collected on six occasions. The
these results,

following table summarizes

Crude Oil Thickness

Date Time (inches) -
July 21, 2003 2:30 PM , 8.4
Tuly 22, 2003 9:45 AM ’ 2.5
July 29, 2003 12:45 PM J 5.0
July 31, 2003 1:30 PM ’ 4.0
August 21, 2003 | 7:30 AM [ 8.4
G

During each Site visit, product thickness was determined using an oil/water interface
probe. Product present in the wel] was, and is contin

uing to be manmually removed and
-placed ina 55

~gallon drum on-site located adjacent to monitoring well MW-3. Figure 5
indicates the approximate lateral extent of residual product at the Site, and is based on the
presence of a smear zone across the water table as observed in the -push probes and ojl

This footprint does not necessarily represent the extent of
recoverable oil, but rather the area where the potential for recoverable oil exists.
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IV. AQUIFER CHARACTERIZATION

A.  Agquifer Characterization Procedures

- Groundwater Levels:

Water levels in the monitoring wells were measured electronically using a Solonist M-
Scope resolved to 0.01 foot. Water level measurements in the monitering wells were
referenced to a mark on the top of the inner well casing.'.

- Hydraulic Conductivity:

The slug used was constructed of 1-inch diameter PVC pipe, filled with sand, and sealed
with silicone and PVC caps. The total length of the slug was 3.7 feet, which displaced
appfoximately 0.2 cubic feet of ﬁater (or .resulted In a change in head of approximately
0.9 feet). The time required for the well to dissipate the water and approach the initia]
static level was measured with a 20 psi In-Sity pressure transducer and recorded with a
Hermit 3000 data logger at a very high frequency. Measurements were taken at l-secdnd
intervals initially and 10-second intervals as the water leve] in the well approached steady
state. Refer to Appendix C for wel] dimensions and construction specifics, and Appendix
E for a discussion of the slug test analysis and for figures which graphically show the
dissipatfon or recbvery of the water displaced during the shug tests.
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- Organic Carbon Content: _

A s0il sample of the aquifer matrix was collected at the upgradient location (MW-1), and
analyzed for Total Organic Carbon (TOC) content. The TOC sample was analyzed by En
Chem, Inc. in Green Bay, Wisconsin. This aquifer characteristic is one of the key

parameters for firture fate and transport analysis of crude oil compounds dissolved in the
shallow aquifer.

B.  Aquifer Characteristics
- Groundwater Levyels:

Groundwater elevations in the monitoring wells are summarized in Table 2. Depth to
groundwater across the Site varies from approximately 26 to nearly 28 feet below ground
surface. Regionally, the groundwater flow gradient is expected to be to the southeast
toward Fox Creek (part of the Pike Bay drainage) with a slope of approximately 0.1%.
Locally, the distribution of compounds dissolved in the groundwater is consistent with

the regional flow regime. However, survey elevations of the off-site wells should be
checked prior to further analysis of the local flow regime.

- Hydraulic Conductivity and Mean Groundwater Velocity: .

Hydraulic conductivity and groundwater velocity calculations are detailed in Appendix E,
Table 3 summarizes the hydraulic conductivity testing tesults.  The hydraulic
conductivity appears to be normally distributed about an arithmetic mean of 20 feet/day.
This is in general agreement with reference valués published for a fine to medium grained
clean sand (Strack, 1989). Using the hydraulic gradient and assuming an effective

porosity typical of a clean sand (0.25), the mean groundwater flow velocity was
calculated at approximately 30 feet per year.

- Organic Carbon Content:

The soil sample forlTOC analysis was collected from the aquifer matrix at the upgradient
well location (MW-1). The TOC concentration registered at 920 mg/kg (0.09%),

10
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V. CONCLUSIONS AND REC@MWNDATE@N S

The following conclusions and recommendations have been drawn based on the findings
of the investigation and monitoring activities at the Site.

A.  CONCLUSIONS

® The near-surface geology at the Site is an unconsolidated, brown, medium-grained

SW sand to a depth of greater ﬂlan 40 feet below ground surface;

° Regionally, the groundwater flow regime appears to be to the south
gradient of 0.1% toward Cass Lake. Locally,

cast with a flow

the distribution of crude ol related
compounds in the groundwater js consistent with regional flow;

Hydraulic conductivities across the Site appear to be normally distributed about an
arithmetic mean of 20 f/day;

Mean groundwater velocity across the Site is approximately 30 feet/year;

Sixteen residential wells were identified within 1
located within %-mile downgradient of the Site;

-mile of the Site, with but none were

Benzene concentrations dissolved in the groundwater ranged from below detection
limit around the periphéry of the Site, to a maximum of 1,300 ug/l at GP-4 along the
axis of the plume downgradient of the source area (the weeping flange); and

Crude oil was first observed in MW-3 during the Jul

y 2003 monitoring event at a
thickness of 8.4 inches, '

11



- groundwater monitoring will continue at monitoring wells MW-1, -2, -4,

B. Recommendations

To adequately determine the lateral extent of crude oil on.the watertable at the Site, two
to four additional monitoring wells should be installed: The exact number of wells needed

will be based on field observations during drilling activities. The proposed well locations
are shown on Figure 6,

In addition to defining the magnitude of cruyde oil on the watertable, quarterly

-6, -7, -8 and -9
natural attenuation
The survey coordinates of these wells will also be checked in Fall 2003.

in order to evaluate BTEX and ERDRO trends and to document the
process.

Following completion_ of the additional well installation and one round of sampling, a

letter update will be submitted to the MPCA detailing the findings and recommendations
for future activities.

12
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- Table I: Groundwater Sampling Results

Enbridge Energy Company - South Cass Lake Station

: Benzene Ethylbenzene Xytenes, -m, -p ERDRO
Location Date {ug/l) fug/) Toluene (ug/l) {ugiL) Xylenes, -o (ugfL) (ugiL)
MW-1 6-Jun-01 <10 <10 <1.0 <20 <10 <100
MW-1 16-Jul-03 <10 <10 <1.0 <20 <1.0 <100
MW-2  6Jun01 <19 <1.0 <1.0 <2.0- <10 <100
MW-2 16-Jul-03 <10 <1.0 <1.0 <20 <1.0 <100
MW 6uun01 <10 <10 <10 <2.0 <10 <100
MW-4 16-Jul-03 <1.0 <1.0 <10 <20 <.1.0 <100
MW-6 16-Jul-03 <10 <1.0 <1.0 <20 <1.0 <100
MW-7  16Juk03 <10 <10 <10 <20 <1.0 <100
Mw-8 16-Jul-03 <10 <1.0 <1.0 <20 <1.0 <100
MWo 16-Jul-03  0.51 <1.0 <1.0 <20 <1.0 <100
GP~3 25-Sep- 340 <1.0 <10 <20 <1.0 < 160
GP-4 25-Sep-01 1300 230 <10 <20 <10 830
GP-5 25-Sep-01 <10 <1.0 <1.0 <2.0 <1.0 <180
GP-6 25-8ep-01 <10 <10 <10 <20 <10 <160
GP-10 26-Sep-01 <1.0 <1.0 <1.0 < 2.6 <1.0 <160
GP-15  26-Sep-01 <10 <1.0 <10 <20 <1.0 < 160
GP-16  26-Sep-01 19 <1.0 <1.0 <20 <10 < 160
GP-17 14-Aug-02 <230
GP-18  14-Aug-02 <10 <1.0 <1.0 <2.0 <1.0 <250
- GP-19 14-Aug-02 <220
GP-20 13-Aug-02 <230
Trip Blank  16-Jul-03 <1.0 <10 <1.0 <20 <1.0



Table 2: Groundwater Elevations
Enbridge Energy Company - South Cass Lake Station

Top of

Casing Depth to Groundwater

Elevation  Groundwater Elevation (feet
Location Date (feet MSL) (feet MSL) MSL)
MW-1 06-Jun-01  1339.94 26.29 1313.65
MW-1  10-May-02 | 27.57 1312.37
- MW-1 14-May-02 27.60 1312.34
MW-1  21-Jul-03 2807 1311.87
MW-2 06-Tun-01  1339.59 25.87 1313.72
MWw-2 10-May-02 - None Recorded
MW-2  14-May-02 2725 131234
MW-2 21-Jul-03 27.71 1311.88
MW-3  06-Jun-01 133963 2502 1313.71
MW-3  10-May-02 27.19 1312.44
MW-3  14-May-02 , 27.22 1312.41
MW-3  21.Jul-03 28.30 1315.62
MW-4  06-Jun-01 1340.39 26.68 1313.71
MW-4  10-May-02 27.92 1312.47
MW-4  14-May-02 2796 1312.43
MW-4 21-Jul-03 2835 1312.04
MW-6  21-Jul-03 133867 28.75 1309.92
MW-7  21-Jul:03  1340.29 28.09 -1312.20
MW-8 _ 21-Jul-03 1338.97 2937 - 1309.60
MW-9 21-Jul-03 133838 2641 1311.97



Table 3: Hydraulic Conductivity Valunes
Enbridge Energy Company - South Cass Lake Station

Hydraulic
Conductivity )
Well ' (feet/day) Comments
MW-1 4.0 Dissipation
MW-1 13.2 Recovery
MW-2 19.8 Dissipation
MW-2 276 Recovery
MW-3 9.7 Dissipation
MW-3 276 Recovery
Mw-4 174 Dissipation
MW-4 245  Recovery
MW - 336 Recovery
MwW-7 e 15.7 Dissipation
MW-7 15.4 Recovery
MW-8 274 V Dissipation
MW-8 16.8 Recovery
Arithmetic Mean 19.4° feet/day
Geometric Mean 17.3 feet/day
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~

I Unigue No. 643007 MINNESOTA DEPARTMENT OF HEALTH Update Date  2000/06/06
e ' | WELL AND BORING RECORD
County Name Cass Minnesota Statutes Chapter 1031 Entry Date 2000/06/01
I Township Name Township Range Dir Section Subsection Weli Dapth - Depth Completed Date Well Completed
! 145 31 w 18 DBB 218 f. 218 f. 2000/01/10
I Well Name  BURNETT, RANDELL | Drilling Method  Non-specified Rotary
' ' Drilling Fluid Well Hydrofractured? | ] ves (I No
l Bentonite Fro ft. to ft.
. ' Use Domestic
Casing Drive Shoe? [ Yes [ | N | Hole Diameter
" in.t 218 g
' | GEOLOGICAL MATERIAL  COLOR HARDNESS FROM T0 Casing Diameter Weight(lbs/ft)
I ABOVE GRADE p . 4 int 214 &
.7 | sanD BROW SOFT 2 W
l CLAY AND SAND GRAY SOFT 40 126
W [ sanD GRAY  SOFT 126 127
. CLAY AND SAND GRAY HARD 127 215 Screen Y l Open Hole From ft. to ft.
?l SAND GRAY SOFT 215 218 Make JOHNSON Type O
o Dlameter Slot Length Set Fitting
:I 4 74 214 fto 218
o Static Water Level 21 f. from Land surface Date 2000/G1/10
: I PUMPING LEVEL (below land surface)
E ft. after . hrs. pumping 100 g.p.m.
)
Weil Head Completion
I Pitless adapter mf MAASS Mode! JC
n Casing Protection 12 in. above grade
o (] At-grade(Environmental Wells and Borings ONLY)
S'I Grouting Information Well grouted? [] Yes [ No
;8 Material From To (ft.) Amount{yds/bags)
10 160 16 s
Nearest Known Source of Contamnination
70 t, direction g type spF
Well disitfected upon completion? Yes [ No
Pump W] Not Instailed Date Installed N
Mfr nam '
Mode HP ' Volts
. Drop Pipe Length ft. Capacity. g.p.m
: Type
Any not in use and not sealed well(s) on property? [ | Yeg No
Was a variance granted from the MDH for this Well? ) Yes No
v QUSGS Quad Elevation
L License Business Name  Freeman Well Co.
. Report Copy Name of Driller FREEMAN. 4.

HE-01205-06 {Rev. 9/ 26)



Unique No. 00553311

County Name Cass’

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD .

Minnesota Statutes Chapter 1031

( Update Date  1994/11/03

Entry Date 1994/11/03

Township Name Township Range Dir
145 31 w

Section Subsection
16 chB

Well Depth
55 ft.

Depth Completed
85 ft.

Date Well Completed
1994/08/30

Well Name JONES, RUSSELL

Drilling Method

Contact's Name
BOX 156

CASS LAKE MN 56633

JONES, RUSSELL

-

PR R
1

Drilling Fluid Well Hydrofractured? [JYes []No
Fro ft. to ft.
Use Domestic
Casing Drive Shoe? [ ]Yes [ ] N | Hole Diameter
Screen Open Hole From ft. to ft.
Make Type
Static Water Level 28 ft. from Land surface Date 1994/08/30

PUMPING LEVEL {below land surface)

ft. after hrs. pumping g.p.m.
Well Head Completion
Pitless adapter mf Madel

Casing Protection [ 121in. above grade

[ At-grade(Environmental Wells and Borings ONLY)

USGS Quad

Aquifer: Alt Id:

Elevation

Grouting information Well grouted? Yes ] No
Nearest Known Source of Contamination
89 ft. direction gw type  spE
Well disinfected upon completion? [ Yes [ Ne
Pump [ Not Installed Date Installed
Mfr nam
Mode HP Voits
Drop Pipe Length ft. Capacity g.p.m
Type
Any not in use and not sealed well{s) on property? [] Yes I No

Was a varlance granted from the MDH for this Well? (] Yes [ No

J Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 11064

:

License Business Name
Name of Driller

Freeman Well Co.

'r Report Copy

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



. |
: Unique No. 00497051 MINNESOTA DEPARTMENT OF HEALTH ( Update Date 1991/12/20
: WELL AND BORING RECORD
County Name Cass Minnesota Statutes Chapter 1031 , Entry Date 1991712720
-
I Township Name Township Range Dir  Section Subsection Well Depth Depth Completed  Date Well Completed
: 145 31 w 16 113 ft. 113 ot 1991/09/11
. Well Name  US FORESTRY SERVICES Drilling Method
l Contact's Name US FORESTRY SERVICES Drilfing Fluid Well Hydrofractured? [ ] Yes (] No
1 200 ASH Av . Fro fi. to ft.
MN
I Use Domestic
Casing Drive Shoe? [ ]Yes [ ] N | Hole Diameter

. Screen Open Hole From ft. to ft.
I Make Type
I Static Water Level 32 #t. from Land surface Date 1991/08/11
e PUMPING LEVEL (below land surface)
l ft. after . hrs. purnping g.p.m,
” Well Head Completion
Pitiess adapter mf Modal
I Casing Protection . [ 12 in. above grade
’ (L] At-grade(Environmental Wells and Borings ONLY)
l Grouting Information Well grouted? ' Yes ] No
. I Nearest Known Scurce of Contamination
. 20 fi direction g type 0
' Well disinfected upon completion? [JYes [ No
; Pump [J Not Installed Date Installed

Mfr nam

Mode HP Volts

Drop Pipe Length ft. Capacity g-p.m

Type '

Any not in use and not sealed well{s) on property? [Jves [INo
Was a variance granted from the MDH for this Weli? [ ] Yes (] No
USGS Quad Elevation
Aquifer: _ AR Id: ( Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 29383
' License Business Name Nevis & Elsner Well
Report Copy I Name of Driliar

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




. l Unigue No. 00560998 N!INNESOTA DEPARTMENT OF HEALTH r Update Date  1996/02/09
: . WELL AND BORING RECORD :
County Name Cass Minnesota Statutes Chapter 1031 Entry Date 1996/02/09
I Township Name Township Range Dir Section Subsection Well Dapth Depth Completed Date Well Completed
145 H w g CDD 51 ft. 51 ft, 1995/06/07
| Well Name GEHRKE, DAVID Drilling Method Mud Rotary
- Contact's Name GEHRKE, DAVID Drilling Fluid Well Hydrofractured? [] Yes [] No
| RT 3 BOX 620 Bentonite Fro ft. to ft.
l CASS LAKE MN 56633
Use Domestic
Casing Drive Shoe? []Yes [ ] N | Hole Diameter
I in. t 30 #
a GEOLOGICAL MATERIAL  COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft) __int 51 g
I SAND - YELLO sOFT p 12 4 int 47 f
.- CLAY YELLD SOFT 12 30
; CLAY BLUE SOFT 3 45
I SAND BLUE HARD 45 51
Screen Y Open Hole From ft. to ft.
I Make  JOHNSON : Type L
o Diameter Slot Length Set Fitting
l 2 10 4 47 ftto 51
' Static Water Level 24 ft. from Land surface Date 1995/06/07
' PUMPING LEVEL (below land surface)
ft. after hrs. pumping g.p.m,
Well Head Complstion
-'l Pitless adapter mf SNAPPY Model BPLA1U
Casing Protection [J 121in. above grade
] At-grade{Environmental Wells and Borings ONLY)
I Grouting Information Well grouted? Yes ] No
E Material From To (ft) Amount(yds/bags)
B 0 30 3 8
) l Nearest Known Source of Contamination
o 70 fi. direction N type  SDF
. I Well disinfected upon completion? [1Yes [] No
. 8 Pump [T Not Instailed Date [nstalled
Mfrnam MYERS
f I Mode HP 0.5 Volts 220
e Drop Pipe Length 40 ft. Capacity 12 g.p.m
. Type s
I Any not in use and not sealed weli(s) on property? [J Yes []No
Was a variance granted from the MDH for this Well? [] Yes [ ] No
USGS Quad Eievation o
! Aquifer: Alt ld: Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 04121
License Business Name Nelson Well Drilling
Report Copy Name of Driller REED, G

HE-01205-06 {Rev. 9/96)
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Unique No.

County Name

00478284

Cass

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031

I Update Date 1992/05/03

Entry Date

1982/03/24

Township Name Township Range Dir

145

31 w

8

Section Subsection

DAG

Well Depth
55 ft.

Depth Completed
55 ft.

Date Well Completed
1991/110/11

Well Name

JOHNSTON, PAULINE

Drilling Method

RT3, BOX 100

Contact's Name

CASS LAKE MN 56633

JOHNSTON, PAULINE

Drilling Fluid '| well Hydrofractured? [Jves [INo
Fro fl. to ft.
Use Domestic
Casing Drive Shoe? [ ]Yes [ ] N | Hole Diameter
Screen Open Hole From ft. to ft.
Make Type
Static Water Level 35 f. from lLand surface Date 1991/10/11

PUMPING LEVEL (below land surface)

fi. after firs. pumping g.p.m,

Well Head Compleation
Pitless adapter mf Model

Casing Protection (7 12 in. above grade
L] At-grade(Environmentai Wells and Borings ONLY)

'USGS Quad

Grouting Information Well grouted? Yes [7 No
Nearest Known Source of Contamination

100 ft. direction type  spF

Well disinfected upon completion? [J Yes [ No
Pump [ ] Notlinstalled Date Installed

Mfr nam

Mode HP Volts

Drop Pipe Length ft. ‘ Capacity g.p.m
Type

Any not in use and not sealed weli(s) on property? [JYes [JNo

Was a variance granted from the MDH for this Well? L] Yes [INo
Elevation -
Aquifer: AltId: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 49588
Licerise Business Name North Star Drilling
Report Copy 1 Name of Driller

HE-01205-06 (Rev. 9/96)
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Unigue No. 00160276 MINNESOTA DEPARTMENT OF HEALTH [ Update Date 1991/08/14
_ WELL AND BORING RECORD
County Name Cass Minnesota Statutes Chapter 1031 Entry Date 198%/03/02
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
145 31 W 8 ACA 83 ft. 83 fl. 1979/07/06
Well Name  LEECH LAKE WELL Drilli'ng Method
Drilling Fluid Well Hydrofractured? ] Yes [] No
Fro ft. to ft.
. Use  Municipal
Casing Drive Shoe? [ ]|Yes [ | N | Hole Diameter
Screen Open Hole From ft. to ft.
Make Type
Static Water Level 26 ft. from Land surface Date 1979/07/06
PUMPING LEVEL (below land surface)
ft. after hrs. pumping g.p.m.
Well Head Completion
Pitless adapter mf Model
Casing Protection [ ] 12in. above grade
[ At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes (] No
Nearest Known Source of Contamination
75 ft. direction type
Well disinfected upon completion? [} Yes [ No
Pump 1 Not Installed Date installed
Mfr nam
Mode HP Volts
Drop Pipe Length ft. Capacity g.p.m
Type ’
Any not in use and not sealed well(s) on property? [ ] Yes [ INe
Was a variance granted from the MDH for this Well? (] Yes [ ] No
USGS Quad Elevation
Aquifer: Alt id: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No.
License Business Name o
Report Copy Name of Driller

HE-01205-06 (

Rev. 9/96)



Unique Np. 00195009

County Name Cass’

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

’ Update Date  1991/08/14

Entry Date 1988/03/02

Township Name Township Range Dir
145 3 w

8

BCC

Section Subsection

Well Depth
57 ft.

Depth Completed
57 ft.

Date Well Completed
1982/09/16

Well Name  ALBIN CARLSON

Drilling Method

‘IR TR .

e

Drilling Fluid Well Hydrofractured? ] Yes [ ] No
Fro ft. to - ft.

Use Demestic

Casing Drive Shoe? []Yes [ | N | Hole Diameter

Screen

Open Hole From ft. to fi.
Make Type
Static Water Level 23 ft, from Land surface Date 1982/09/16

PUMPING LEVEL {below land surface)

ft. after hrs. pumping g.p.m.

Weli Head Completion
Pitless adapter mf Model

Casing Pratection [J 12 in. above grade
] At-grade(Environmental Wells and Borings ONLY)

USGS Quad

|

Grouting Information Well grouted? [ Yes ] No
Nearest Known Source of Contamination
200 ft. direction type
Well disinfected upan completion? [ ] Yes [J No
Pump [ ] NotInstalled Date Installed
Mfr nam
Mode HP Volts
Drop Pipe Length fi. Capacity g.p.m
Type '
Any not in use and not sealed well(s) on property? [ | Yeag [INe

Was a variance granted from the MDH for this Well? [ ] Yes [ No

Elevation
Aquifer: Alt 1d: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No.
License Business Name ’
Report Copy Name of Driller

HE-01205-06 (Rev. 6/96)



Unique No. 00415148 MINNESOTA DEPARTMENT OF HEALTH Update Date  1991/08/14
WELL AND BORING RECORD
County Name Cass Minnesota Statutes Chapter 1031 Entry Date 1983/04/07
Township Name Township Range Dir  Section Subsection Well Depth Depth Compieted Date Well Completed
145 31 w 8 74 fi. 72 ft. 19B6/06M17
Well Name  TONCE, DELCIE

. e etm

. - - k - =i'-
P - i

4{ Drilling Method
Dritling Fluid Well Hydrofractured? [ ves (1 No
Fro- ft. to ft.

Use Domestic

Casing

|

Drive Shoe? []Yes [ ] N | Hole Diameter

Screen Open Hole From ft. to ft.
Make Type
Static Water Level 20 ft. from Land surface Date 1986/07/08

PUMPING LEVEL (below land surface)

ft. after hrs. pumping g.p.m.

Well Head Compietion
Pitless adapter mf Model

Casing Protection UJ 12in. above grade
(i At-grade(Environmental Wells and Borings ONLY)

. ¢ REMARKS, ELEVATION, SQURCE OF DATA, etc.

LEECH LAKE INDIAN RES.

g

. Elevation
Alt Id: ' Well CONTRACTOR CERTIFICATION Lic. Or Reg. Ne.
W ) License Business Name

Report Copy j Name of Driller

Grouting Information Well grouted? Yes [J No
Nearest Known Source of Contamination
- 100 ft. direction type

Well disinfected upon completion? [] Yes [] No
Pumnp (] Not Installed Date Installed

Mfr nam

Mode HP Voits

Drop Pipe Length it. Capacity g.p.m
Type '

Any not in use and not sealed well(s) on property? (] Yes [ No

Was a variance granted from the MDH for this Weli? []Yes [JNo

HE-01205-06 (Rev. 9/96)
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Unique No. 657409 MINNESOTA DEPARTMENT OF HEALTH ( Update Date  2001/06/05
. : WELL AND BORING RECORD

County Name Cass Minnesota Statutes Chapter 1031 Entry Date 2001/01/10

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

145 A W 8 DCB 88 fi. 88 ft. 2000/11/01

Well Name HOWARD, SHERYL Drilling Method  Non-specified Rotary

Drilling Fluid Well Hydrofractured? [] Yes [ No
L Bentonite Fro ft. to ft.
Use  Domestic
Casing Drive Shoe? []Yes [ ] N | Hole Diameter
in. t 88 #
GEOLOGICAL MATERIAL  COLOR HARDNESS FROM TO Casing Diameter Weight(lhs/ff) '
ABOVE GRADE 0 2 4 Int 84
SANDY LOAM BROW soOFT 2 7
SAND BROW SOFT 7 51 .
CLAY GRAY HARD 51 83
SAND BROW HARD 83 88 Screen Y Open Hole From ft. to ft.
Make JOHNSON Type O
Diameter Slot |ength Set Fitting
4 7 4 84 fi.to 88 ft
Static Water Level 25 . from Land surface Date

PUMPING LEVEL (below land surface)
ft. after hrs. pumping 50 g.p.m.

Well Head Completion

Pitless adapter mf MAASS Model JC

Casing Protection [J 12in. above grade

] At-grade(Environmental Wells and Borings ONLY)

Grouting Information Well grouted? (] Yes ] No
Material From To {ft.) Amount{yds/bags)
B 10 60 ] S

Nearest Known Source of Contamination
80 ft. direction g type  gpF

Well disinfected upon completion? Yes [] No

Pump Not Installed Date Instalied N
Mfr nam
Mode HP Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity g.p.m
TYPE: TELESCOPE Type

USGS Quad

Elevation
- B Aquifer: _ Al It ( Well CONTRACTOR CERTIFICATION  Lic., Or Reg. No. 11064
; ‘ License Business Name Freeman Well Co.
Report Copy _I Name of Driller FREEMAN, J

Any not in use and not sealed well(s) on property? [ ves No

Was a variance granted from the MDH for this Well? (] Yes No

HE-(1205-06 {Rev. 9/96)



Unique No. 604794 * MINNESOTA DEPARTMENT OF HEALTH ‘ Updato Date  1999/12/17
WELL AND BORING RECORD
County Name Cass ' Minnesota Statutes Chapter 1031 Entry Date 1999/05/10
' Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
145 31 W 8 42 ft. 42 ft. 1898/04/08
Well Name  TRINITY LUTHERAN CHURCH Drilling Method Non-specified Rotary
. Contact's Name TRINITY LUTHERAN CHURCH Drilling Fluid Well Hydrofractured? [:] Yes [ ] No
3RD & CENTRAL Bentonite Fro ft. to ft.
CASS LAKE MN 58633-
U Domesti
I Well Owner's Name  TRINITY LUTHERAN CHURCH 50 Zomeste
i HwY 2 w Casing Drive Shoe? []Yes [ ] N | Hole Diameter
l int 30
. GEOLOGICAL MATERIAL  COLOR HARDNESS FROM To | Casing Diameter Weight(lbs/ft) in.t 42
SAND BROW MEDIUM 0 36 - 4 in.t 38 f
l SAND BROW HARD 36 42
l Screen v Open Hole From ft. fo ft.
: Make  JOHNSON Type B
_l Diameter Slot Length Set Fitting
‘ 2 10 4 3B ftto 42 g
l Static Water Level g ft. from Date 1998/09/04
. PUMPING LEVEL (below land surface)
I 14 ft. after 2 hrs. pumping 30 g.p.m.
e Well Head Completion
. Pitless adapter mf SNAPPY Model 8PL41U
l Casing Protection (] 12in. above grade
e ) At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes [J No
I Material From To(ft) Amount{yds/bags)
L B 7 30 3 )
Nearest Known Source of Contamination
110 t. direction NE type  spF
Well disinfected upon completion? [} Yes [] No
Pump ] Not instalted Date Instailed
Mifrnam MEYERS
Mode 2N52-12 HP 0.5 Volts 220
Drop Pipe Length 30 ft. Capacity 12 g.p.m
Type S
Any not in use and not sealed well(s) on property? ] Yes No
Was a variance granted from the MDH for this Well? [ ] Yes No
, USGS Quad Elevation .
. W Aquifer: Altid: Well CONTRACTOR CERTIFICATION  Lic. Or Reg No. 04121
i License Business Name Nelson Well Drillin

| Report Copy | NameofDriter REED, G,

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



Unique No. 00437450

County Name Cass

MINNESOTA DEPARTMENT OF REALTH

WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

' Update Date 1991/08/14

Entry Date  1591/03/30

Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Wel! Completed
145 31 w 7 58 ft. 58 ft. 1987/10/31
Well Name  JOHNSON, KEN ' Drilling Method
Contact's Name JOHNSON, KEN Drilling Fluid Well Hydrofractured? D Yes | No
RR 3 BOX 637 X Fro f to £
CASS LAKE MN 56633
Use Domestic
Casing Drive Shoe? [ JYes [ | N | Hole Diameter
Screen Open Hole From it to ft.
Make Type
Static Water Level 26 ft. from Land surface Date 1887/10/31
PUMPING LEVEL (below land surface)
ft. after hrs. pumping g.p.m.
Well Head Completion
Pitless adapter mf Model
Casing Protection ] 12in. above grade
il At-grade(Environmental Wells and Borings ONLY)}
Grouting Information . Well grouted? K] Yes ] No
Nearest Known Source of Contamination
100 ft. direction type
Well disinfacted upon completion? (] Yes [ No
Pump [] Not Installed Date Installed
Mfr nam .
Mode HP Volts
Drop Pipe Length ft. Capacity g.p.m
Type
Any not in use and not sealed well(s) on property? - [ | Yes I No
Was a variance granted from the MDH for this Well? [] Yes [ ] No
USGES Quad Elevation
Aquifer: Alt 1d: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 48038
License Business Name North Star Drilting
Re port Copy Name of Driller

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




Unigque No. 00555769

County Name Cass

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031

Update Date  1995/04/13

Entry Date 1995/04/13

Township Name Township Range Dir Section Subsection
145 3 w 17

Well Depth Depth Completed Date Well Completed
60 it 59 ft. 1994/02/20

Drilling Method

CASS LAKE MN 56833

Drilling Fluid Well Hydrofractured? ] Yes [ | No
Fro ft. to ft.

!

Well Name * TREICHEL, WALTER
Contact's Name TREICHEL, WALTER
RR 2 BOX 407

Use Domestic

Casing Drive Shoe? [ JYes [] N | Hole Diameter
Screen Open Hole  From ft. to ft.

Make - Type
Static Water Level 15 ft. from Land surface Date 1995/G2/20
PUMPING LEVEL {beiow land surface)

ft. after hrs. pumping g.p-m.

Well Head Completion

Pitless adapter mf ‘ Model

Casing Protection [} 12 in. above grade

] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes [ No

Nearest Known Source of Contamination
50 ft. direction type  SDF

Well disinfected upon completion? [ ] Yes [] No

Pump ] Not installed Date Instalted
Mfr nam ‘
Mode HP Volts
Drop Pipe Length ft. Capacity g.p.m
Type

Any not.in use and not sealed well(s) on property? [ Yes ] No

Was a variance granted from the MDH for this Well? [[] Yes [INo

USGS Quad Elevation -
Aquifer: Alt id: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 49588
License Business Name North Star Drilling
Report Copy Name of Drlller

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




Unique No. 00566263

County Name Cass

MINNESOTA DEPARTMENT OF HEALTH
- WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

Update Date  1995/12/30

Entry Date  1985/12/30

Township Name Township Range Dir Section Subsection Well Depth Depth Completed . Date Well Compléted
145 Y| W 17 AAB 111 . 111 f. 1995/08/21
Well Name * KINGDOM HALL ASSOC. Driiling Method  Mud Rotary
Contact's Name KINGDOM HALL ASSOC. Drilling Fluid Well Hydrofractured? [] Yes [ | No
RT 3 BOX 597 Bentonite Fro ft. to ft.

CASS LAKE MN 56633

Use  Public Supply/non-comm.-transient

Casing Drive Shoe? [ ]Yes [ ] N | Hole Diameter
in. t 70 ft
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(lbs/ft)
SAND BROW SOFT 0 44 4 int 66 ft -
CLAY/ROCK GRAY MEDIUM 44 a8
SAND GRAY SOFT 98 111
Screen Y Open Hole From ft. to ft.
Make JOHNSON Type L
Diameter Slot Length Set Fitting
2 12 4 . BB ft.tto 70 ft
Static Water Level 15 ft. from Land SUrfaC_e Date 1955/08/21
PUMPING LEVEL {below land surface)
ft. after hrs. pumping g.p.m.
Well Head Completion
Pitless adapter mf MONITOR Model SNAPPY
Casing Protection D 12 in. above grade
[] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes [ No
‘ Material From To({ft.} Amount{yds/bags)
B 8 30 2 S
l Nearest Known Source of Contamination
100 ft. direction ywy type  SDF
| Well disinfected upon compietion? [ Yes [ No
' Pump (] Notinstailed Date Installed
’ Mfr nam GUNFOS
l Mode HP 0.5 Volts 230
Drop Pipe Length. 70 ft. Capacity 10 Q.p.m
Type 5 .
I Any not in use and not sealed wefl(s) on property? [ ] Yes [ |No
Was a variance granted from the MDH for this Well? []Yes [ JNo
GS Quad Elevation -
uifer: ‘ Alt Id: 5111088501 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 04463
License Business Name American Water Co.
Report Copy Name of Drilier CESOLINI. C.

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




Unique No. 619870

County Name Cass

MINNESOTA DEPARTMENT OF HEALTH
- WELL AND BORING RECORD

Minnesofa Statutes Chapter 1031

Update Date  1999/12/17

Entry Date 1999/05/10

ITownship Name Township Range Dir Section Subsection Well Depth Depth Completed Date Weilt Completed
145 31 w 17 60 ft. 60 ft. 1998/08/21
lWell Name - HOUGH, JOE Drilling Method Non-specified Rotary
M Weli Owners Name  HOUGH, JOE Drilling Fluld Well Hydrofractured? ] Yes [] No
Bentonite Fre fi. to ft.
] CASS LAKE MN 56633-
§ Use Domestic
]
Casing Drive Shoe? [ | Yes [ ] N | Hole Diameter
' in.t 60 ft
| GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(lbs/ft}
ABOVE GRADE 0 2 4 int ft
SAND BRN  SOFT 2 5
SANDY LOAM BRN SOFT 5 8
SAND BRN  SOFT 8 18
CLAY GRY  SOFT 18 21 Screen Y Open Hole From ft. to ft.
CLAY, SAND GRY  SOFT 21 23 Make JOHNSON Type L
SAND GRY SOFT 73 47 Diameter Slot Length Set Fitting
CLAY' SAND GRY SOFT 47 54 3 4 . 56 fi.to 60 ft
SAND GRY  SOFT 54 60 Static Water Level ft. from Date
PUMPING LEVEL {below land surface)
9 ft. after 1 hrs. pumping 16 g.p.m.
Well Head Completion
Pitless adapter mf Model
Casing Protection "] 12 in. above grade
[ At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes [] No.
Material From To (it} Amount{yds/bags)
B 10 50
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [] Yes [] No
Pump Not Installed Date \nstalled N
‘I Mir nam
. Mode HP Volts
1 Drop Pipe Length ft Capacity g.p.m
Type .
Any not in use and not sealed well(s) on property? | Yes No
T Was a variance granted from the MDH for this well? (] Yes No
) SGS Quad Elevation - N
quifer. Alt Id: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 11064
License Business Name Ereeman Weil Co.

Name of Driller FREEMAN, J,

h Report Copy

HE-01205-06 (Rev. 9/98}




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

Unique No. 652161 MINNESOTA DEPARTMENT OF HEALTH Update Date  2001/08/08
o - WELL AND BORING RECORD
County Name Cass Minnesota Statutes Chapter 1031 Entry Date 2001/07/20
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
145 31 W i7 ABB 58 ft. 58 ft. 2001/03M12
‘g Well Name  LEECH LAKE HOUSING AUTHO Drilling Method Non-specified Rolary
‘ Well Owner's Name  LEECH LAKE HOUSING AUTHORITY Prilling Fluid Well Hydrofractured? [ ] Yes [ | No
. 8677 160TH ST Bentonite Fro ft. to ft.
: CASS LAKE MN 56633~
]} Use Domestic
Casing . Drive Shoe? [ ]Yes [ ] N | Hole Diameter
? int 58 ft
" | cGEOLOGICAL MATERIAL  COLOR HARDNESS FROM TO Casing Dlameter Weight(lbs/ft)
l ABOVE GRADE 0 2 4 int 58 *#
E SAND BROW SOFT 2 48
CLAY GRAY HARD 48 48
SAND - GRAY SOFT 48 58
Screen Y Open Hole From ft. to ft.
Make JOHNSON Type L
- Diameter Slot Length Set Fitting
I 2 10 4 53 fi.to 58 ft
: Static Water Level 26 ft. from Land surface Date 2001/03/12
PUMPING LEVEL (below land surface)
26 fi. after 2 hrs. pumping 25 g.p.m,
Woll Head Completion '
I Pitless adapter mf Model
1 Casing Protection [J 12in. above grade
[] At-grade(Environmental Wells and Borings ONLY)
) Grouting Information wWell grouted? Yes [} Neo
5 Material From To (ft.) Amount{yds/bags)
. B 0 - 40
' Nearest Known Source of Contamination
| 80 ft. direction § type  SDF
. I Well disinfected upon completion? Yes [ ] No
3 Pump [} Not!nstalied Date Instalied
Mfr nam STA-RITE
l Mode . HP 05  Voits 230
! Drop Pipe Length ft. Capacity g.p-m
Type 5
: Any not in use and not sealed well(s) on property? I:] Yes No
' Was a variance granted from the MDH for this Well? [] Yes No
¢ IUSGS Quad Elevation e 0 N 1064
W acuier Alt Id: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 1
- License Business Name Ereeman Weli Co.
: h Report Copy Name of Driller FREENMAN, J.




MINNESOTA DEPARTMENT OF HEALTH
- WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

Unigue No. 00519525

County Name Cass

Update Date  1993/03/15

1893/0315

Entry Date

Section Subsection
BBB

Township Name Township Range Dir
145 31 w 20

Well Depth
135 it

Depth Completed
135 ft.

Date Weli Completed
19582/10/08

Well Name ~ HANSON, DIANNE

Driliing Method

- m  am B

‘I .ull B

Drilling Fluid Well Hydrofractured? [ Yes [ ] No
Fro ft. to ft.
Use Domestic
Casing Drive Shoe? [ Yes [ ] N | Hole Diameter
Screen Open Hole From 1o ft.
Make Type
Static Water Level 40 ft. from Land surface Date 1992/10/08

PUMPING LEVEL (below tand surface)

ft, after hrs. pumping g.p.m.
Weil Head Completion
Pitless adapter mf Model

Casing Protection [ 12in. above grade
[] At-grade(Environmental Wells and Borings ONLY)

EMARKS, ELEVATION, SOURCE OF DATA, etc.

. CASS LAKE
SGS Quad Elevation
quifer, Alt 1d:

Grouting Information Well grouted? Yes [C] No
Nearest Known Source of Contamination
ft. direction type

Well disinfected upon completion? ] Yes [] No
Pump ] NotInstalled Date Installed

Mfr nam

Mode HP Volts

Drop Pipe Length ft. Capacity g.p.m

Type
Any not in use and not sealed well(s) on propetty? [ ] Yes [ | No
Was a variance granted from the MDH for this Well? [ Yes [[INo

Report Copy

Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 49588
license Business Name North Star Drilling

Name of Driller

HE-01205-06 (Rev. 9/96)
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NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
, ) PROBE LOG NO: GP-1
PROJECT NAME: EEC Detection Monitoring PROJ. NOQ.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval
{feet) (USCS Description Depih (Ft.) | OVM (ppm) |Analytical Sample Analysis | Blows/g"
1{0 to4 SP  |Brown, medium grained, well-sorted, moist 3 N
SP  {sPsand . <5
SP R ‘
Sp - Co <5 |None . None
4t08 SP S Collected Recorded
SP  [Same SP sand as above. Slightly coarser <5
SP |78 fest
SP . <5
8to 12 SpP Same SP sand as above.
SP <5
SP
5P <5 .
12to 16 SpP Same SP sand as above.
spP 205
SP .
SP 25.7
1610 20 SP  }Same SP sand as above.
Sk 26.3
SP
SP 28.2
20 to 24 sSP Same SP sand as above.
: SP  |Faint petro odor. Wet at 24 feet 424
| o
SP
24 to 28 SW  |Coarsens to a SW sand at 25 feat 242
l : SW  |Oil saturated from 24 to 26 feet
sSw
SwW 497
l TOTAL DEPTH; 28 feet DRILUING METHOD:  Push-Probe
DRILLING DATE; 912512001
l INSPECTOR: DJH - ‘ WATER LEVEL OBSERVATION. 24 feet
kONTRACTOR: Thein Well Company .




NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, RN 55802 _
PROBE LOG NO: GP-2
PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH |
SUBSURFACE PROFILE ; SOIL SAMPLE DATA -
Interval .
{feet) |USCS Description Depth (Fr) | OVM (ppm} {Analytical Sample Analysis | Blows/s"
10 to4 SP Brown, medium grained, well-sorted, moist -
SP_ |sPsand <5
5P
spP <5 None None
4 to 8 SP Collected _ Recorded
5P |Same SP sand as above. <H
SP  lLighter calor at 6 feet . '
SP <5
8to 12 SP Same SP sand as above, '
' sP : <5
SP
SP <5
12t0 16 SP  |Same SP sand as above. _
. 8P <5
5P -
SP <5
1610 20 SP Same SP sand as above.
Sp <5
SP
SP 11.5
20to 24 SP Same SP sand as ahove.
SP 7.6
SP
SP : 15.4
24 to 28 SP Same SP as above, but slightly coarser,
SP  |wetat 25 feetl, : 1082
SP Ofl saturated from 24-26 feet
SP 1093
OTAL DEPTH: 28 feet ] DRILLING METHOD:  Push-Probe -
‘ {DRILLING DATE: 9/25/2001 .
l HINSPECTOR: DJH WATER LEVEL QOBSERVATION: 25 feet
['CONTRACTOR: Thein Well Company




13 W. Superior St. Duluth, KN 55802

NATURAL RESOURCES ENGINEERING COMPANY

s e e |

PROBE LOG NO: GP-3

PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
tnterval
{feet) |USCS Description Depth (Ft.) || OVM (ppm) |Analytical Sample Analysis | Blows/g"
0to4 SP ' Brown, medium grained, well-sorted, moist g I
. 8P SP sand <5
SP
SP <5 None
4to8 sP Water: Recorded
spP Same SP sand as above. <5 BTEX, DRO collected
SP Light brown color at 6 feet from water table
SP <5
8to 12 5P Same SP sand as above.
8P  |Coarser grained at 10.5 feet <5
SP
SP <5
12tc 16 5P Same SP sand as above.
SP Finer grained at 13 feet <5
. 5P
SP <5
16 to 20 &P Same SP sand as above.
SP <5
SP
‘ 5P <5
20 to 24 SP  |Same SP sand as abowe.
sp ' <5
SP :
SP  |wetat 24 feet <5
24 10 28 sP Grades to a coarse grained, poorly-
SP  |sorted, SW sand at 26 feet 20.2
SP
SP - 15.7
ITOTAL DEPTH: 28 foet ' DRILLING METHOD: ~ Push-Probe
DRILLING DATE: 9/26/2001 ) : » .
INSPECTdR: DJH WATER LEVEL OBSERVATION: 24 feet

{CONTRACTOR: Thein Well Gompany

22 72 feet foliuwin_g_deveiopment
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NATURAL RESOURCES ENGINEERING COMPANY
: 13 W. Superior St. Duluth, MN 55802
: PROBE LOG NO: GP-4
IPROJECT NAME:  EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJi
SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval
(feet)y 1USCS Description Depth (Ft) § OVM (ppm) |Analytical Sample Analysis  |Blows/"
Oto4 SP Brown, medium grained, well-sorted, moist ‘ ‘
SP SP sand <5 -
SP
SP <5 Nong
4i0 8 SP - Water: Recorded
SP  |Same SP sand as above, <5 BTEX, DRO collected
sp Light brown color at 7 feat from water table
SpP <5 -
810 12 SP Same SP sand as above.
: SP Coarser grained at 10.5 feet <5
SP
Ssp <5
1210 16 SP Same SP sand as above.
SP <5
SP
SP . <5
16 tc 20 SP Same SP sand as above.
_SP <5
SP
SP <5
2010 24 SP Same SP sand as above,
SP Becomes more fine grained at 22 feet. <5
SP
. SP . 8.2
24 t0 28 SP Same SP as above to 25 feet, then grades
SP to a SW sand, 8.3
SP  |wetat 25 feet
SP 7.2
TOTAL DEPTH: 28 feet DRILLING METHOD: Push-Probe
HDRILLING DATE: 9/25/2001
INSPECTOR: D.JH WATER LEVEL OBSERVATION: 25 feet
HCONTRACTOR: Thein Well Company 22 55 feet following development
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NATURAL RESQURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
. PROBE LOG NO: GP-5
PROJECT NAME:  EEC Detection Monitoring : PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN - CHECKED BY: DJH
SUBSURFACE PROFILE } SOIL SAMPLE DATA
Inferval
(feet) |USCS Description Depih (Ft.) § OVM (ppm) | Analytical Sample Analysis  |Blows/s"
Oto 4 TPSL  |Biack, erganic-ich topsoii to 1 foot.
SP  [Brown, medium grained, well-sorted, moist <5
SP SP sand
sp <5 None
4 to 8 - §P Water; Recorded
sSP Same SP sand as above. <5 8TEX, DRO collected
sp Light brown color at 7 feet _ lfrom water table
: . SP <5
8to12 SP Same SP sand as above.
sp ' <5
spP
Sp <5
121016 SP  |same SP sand as ahove,
SP <5
sp
SP <5
1610 20 SP Same SP sand as above,
SP 1-inch thick silt layer at 20 feet, <5
sSp
§P <5
20to 24 SP Same 5P sand as above. ]
SP Becomes more fine grained at 22 feet. <5
‘SP .
. SP  |wet at 24 feet <5
24 to 28 SP Same SP sand as above.
Sp <5
SP
SP <5
TOTAL DEPTH: 28 fegt DRILLING METHOD:  Push-Proba
DRILLING DATE: 8/25/2001 ‘
INSPECTOR: DJH WATER LEVEL OBSERVATION: 24 feet
Thein Well Company

CONTRACTOR;

23.40 feet following development
I

-~
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NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802

i

‘ PROBE LOG NO: GP-6
PROJECT NAME: EEC Detection Monitoring PROJ. NO,
{PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval
{fest)  JUSCS Description Depth (Ft.) § OVM (ppm) |Anaiytical Sample Analysis  |Blows/e"
0 to 4 SP  |Black, organic-rich topsoil to 1 foot. ol :
sSp Brown, medium grained, well-sorted, moist <5
SP  |sPsand o .
. SP <5 None
4108 SP Water: ‘ Recorded
SP  |same SP sand as above, <5 BTEX, DRO colfected
SP - lLight brown color at 5.5 feat " |from water table
SP <5
Bto 12 . SP Same SP sand as ahove,
sSpP <5
SP
SP <5
12t016 SP Same SP sand as above.
SP <5 .
SP N
: SP <5
161020 SP {Same SP sand as above,
SP [1-inch thick silt layer at 20 feat, <5
SP
sSP <5
20 to 24 Sp Same SP sand as above,
SP Becomes more fine grained at 22 feet. <5
sp ’ '
SP  [wet at 24 feet <5
24 to 28 Sp Same SP sand as above. ‘ :
SP <5
SP
sSP <5
TOTAL DEPTH: 28 feet DRILLING METHOD: Push-Probe
DRILLING DATE: 9/25/2001 '
INSPECTOR: DJH WATER LEVEL OBSERVATION: 24 fest
HCONTRACTOR:

Thein Well Company

22.32 feet fo!lowinggevélopment
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NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802

B

PROBE LOG NO: GP-7
PROJECT NAME: EEC Detection Monitoring L PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOI. SAMPLE DATA
Interval
(feet) |USCS . |Description Depth (Ft) § OVM (ppm) |Anaiytical Sample Analysis  |Blows/s®
Oto4 SP  {Brown, medium grained, well-sorted, moist g _
SP  |sPsand <5
SP
SP 7.1 None None
4t08 SP Collected Recorded
SP Same SP sand as above, 12.3
SP
SP 21.7
3to 12 SP Same SP sand as above.
SP 6.3
SP Light brown to gray colar at 9 feet.
SP  IFaint petroleum odor. 79
12t0 16 SP  Isame SP sand as above.
SP. <5
SP
SP <5
16 to 20 SP Same SP sand as ahove,
SP 28.3
SP
SP 326
20 to 24 sSP Same SP sand as above.
: SP . 107
SP  |Oil saturated from 23-24 feet ‘
SP  |wet at 24 fest ; 337
'TOTAL DEPTH: 24 feet DRILLING METHOD:  Push-Probe
DRILLING DATE: 92512001
INSPECTOR: DJH WATER LEVEL OBSERVATION: 24 fect
CONTRACTOR: Thein Weil Company




NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
PROBE LOG NO: GP-8
PROJECT NAME: EEC Detection Monitoring PRO.. NO.
"BPROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
_ SUBSURFACE PROFILE -S0OIL SAMPLE DATA -
Interval :
(feet) |USCS Description Depth (Ft) § OVM (ppm) | Anaiytical Sample Anglysis |Blows/e"
Oto 4 SP e
SP  Brown, medium grained, well-soried, moist <5
SP SP sand
SP <5 None
4108 SP : Recorded
SP Sarne SP sand as above. <5
SP Light brown color at 7.5 feet .
SP <5
8to 12 SP  (same SP sand as above,
SP <5
SP
SP <5
12to 16 SP  [same SP sand as above.
SP <5
SP
SP <5
16 to 20 SP Same SP sand as above,
SP . <5
SP
SP <4
20 to 24 - SP  |Same SP sand as above 1o 22 feet
SP  |Then becomes coarser grained, poarly- <5
SW  |sorted 5w
SW : <5
24 to 28 SpP Same SP sand as above.
SP  [wet at 26 feet <5
sp
SP <5
TOTAL DEPTH:; 28 feet DRILLING METHOD:  Push-Probe
DRILLING DATE: 9/25/2001 )
INSPECTOR: DJH WATER LEVEL OBSERVATION: 26 feet
CONTRACTOR: Thein Well Company
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NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
PROBE LOG NO: GP-9
PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFIL_E SOIL SAMPLE DATA
interval (feet)|USCS Description Depth (Ft.) § OVM (ppm) | Analytical Sample Analysis | Blows/s®
‘B0 to 4 SP. - {Brown, mediym grained, well-sorted, mpist S .
SP SP sand : <5
SP
SP <5 None None
4 fo 8 SP Collected Recorded
SP Same SP sand as ahove. <5
SP Lighter color at 6 feet,
SP <h
810 12 SP  [Same SP sand as above,
SP Gray calor at 11 feet, <5
SP o
SP 7.3
1210 16 SP Same SP sand as above.
SP 146
sP
‘Sp - 17.9
16 to 20 SP  |Same SP sand as above,
SP. 28.4
SP
SP 29.0
20 to 24 SP Same SP sand as above. '
Sp 47.6
SP
SP 86.3
24 to 28 SP Same SP as above to 26 feet, then coarsens
SP to a SW sand. ' 787
SP Oil saturated from 24-26 foet
SP Wet at 25 feet 802
TOTAL DEPTH: 28 feet DRILLING METHOD:  Push-Probe
HDRILLING DATE: 9/25/2001 ' ‘
INSPECTOR: DJH WATER LEVEL OBSERVATION; 25 feet
CONTRACTOR: Thein Well Company




NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
: ___PROBE LOG NO: GP-10
PROJECT NAME:  EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval
i ffeel) |USCS Description Depth (Ft.) § OVM (ppm) | Analytical Sample Analysis [ Blows/g"
Dto 4 : |
Not Sampled .
- Analytical Samples: _
None
4to8 Not Sampled |Water:- Recorded
BTEX, DRO collected
from water table
8to 12 Net Sampled
12016 Not Sampled
161020 [ Not Sampled
200 24 Not Sampled
24 to 26 SpP Brown, medium grained, well-sorted, mojst
Sp SP sand <5
TOTAL DEPTH: 26 feet DRILLING METHOD: Push-Probe
DRILLING DATE: 9/25/2001
{INSPECTOR: DJH WATER LEVEL OBSERVATION: 25 feet
CONTRACTOR: Thein Well Company




I NATURAL RESQURCES ENGINEERING COMPANY
) 13 W. Superior St. Duluth, MIN 55802
l . PROBE L.OG NO: GP-11
‘ PROJECT NAME: EEC Detection Monitoring _ PROJ: NO.
PROJECT LOCATION: South Cass Lake Station, MN i : CHECKED BY: DJH
l SUBSURFACE PROFILE SOIL SAMPLE DATA
i interval
L (feet JUSCS  |Description Depth (Ft) 1 OVM (Ppm) | Analytical Sampe Analysis Blows/6"
:I Not Sampled
' : None
I “f4to8 Not Sampled Recorded
Ll 8to 12 Not Sampled
o 12t0 16 |Not Sampiea
61020 | Ineisamics

{
.
p I 20to 24 Not Sampled
1
fI 24 to 26 SP Brown, medium grained, weil-sorted, moist
i SP SP sand ) 12.8

TOTAL DEPTH: 26 feet DRILLING METHOD: Push-Probe

DRILLING DATE: 912512001

INSPECTOR: DJH

WATER LEVEL OBSERVATION: 25 feet )

CONTRACTOR: Thein Well Company
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NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, RN 55802
PROBE LOG NO: GP-12
PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: puH
_ SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval :
{feet)  1USCS Description LDepth (Ft) § OVM (ppm) | Anaiytica) Sample Analysis | Biows/g"
Oto4 SP  |Brown, medium grained, well-sored, mojst R
sSP SP sand <5
Sp :
' Sk <5 None Nane
4108 SP ' Collected Recorded
SP Same SP sand as above, 10.6
SP
SP 13.2
8lo 12 SP Same SP sand as above to 9 feet, then
SW  |[coarsenstoa Sw. 14.1
Sw ‘
SW 14.6
12to0 16 SP Grades back to & SP sand at 12 feet.
SP 14.8
se
. - SP 16.2
16 to 20 SP  |same SPsand as above,
SP : 20.3
- 8P
SP ) 295
201024 SP Same SF sand as above,
SP 32.3
SP '
SP 341
24 10 28 SP Same SP sand as above, :
SP ‘ 107
SP  Istained 1/2-inch thick at 27 feet,
SP Wel at 27 feet 538
TOTAL DEPTH: 28 feet DRILLING METHOD:  Push-Probe
[RILUNG DATE: 9252001
INSPECTOR: DJH " WATER LEVEL OBSERVATION: 27 feet .
CONTRACTOR: Thein Well Company '




' - B PR . - . ;

h- hl- i.-

‘R EE .

‘S .

. . 1

g ' NATURAL RESOURCES EMNGINEERING COMPANY
' 13 W. Superior St. Duluth, MIN 55802 - '
: PROBE LOG NO: GP-13
PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
interval
(fest) [LJSCS Description Depth (Ft) § OVM (ppm) Analytical Sample Analysis | Biows/g"
0to 4 SP  |Brown, medium grained, well-sorted, moist R - :
: SP SP sand <5
SP
SP <5 None None
4108 Sp Collected Recorded
. 8P |same SP sand as above, <5
sp ‘
Sp <5
8 to 12 SP Same 5P sand as ahove,
SP Lighter brown colgr., <5
sSp |
Sp 57
12t0 16 SP Same SP sand as abova.
SP 11.8
sp
Sp 7.3
16 to 20 SP Same SP sand as above. ;
spP - 19.3
. 8P
SP , 20.7
20 to 24 SP Same SP sand as above,
sp 1630
SP Oil stained 23-24 faet
SP  |wetat 24 fect 1198
TOTAL DEPTH; 24 fest DRILLING METHOD: Push-Probe
DRILLING DATE: 8/25/2001
gTSPECTOR: DJH WATER LEVEL OBSERVATION: 24 feet .
ICONTRACTOR: Thein Well Company




NATURAL RESQURCES ENGINEERING COMPANY
' 13 W. Superior St. Duluth, #iN 55802 :

PROBE L.OG NO: GP-14
EROJECT NAME:  EEC Defection Monitoring . PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
g . SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval .
E (feet)  [{JSCS Description Depth (Fi) §f OVM (ppm) Anaytical Sample Anafysis | Biows/g"
ﬁO to 4 SP  |8Brown, medium grained, well-sorted, most o -
_ SP [P sand <5
' SP .
SP <5 None None
4108 SP ' Coliscted ‘ Recorded
SP Same SP sand as above, <5
SP - ' :
SP <5
8to 12 SW  |Gradestoa coarse grained, poorly-sorted,
SW  Imoist, sw sang. <5
sSw
SwW <5
12t0 16 SP Grades back to a SP sand af 12 feet.
SP ‘ <5
SP
SP ‘ <5
16 t0 20 SP Same SP sand as above. T ‘
SP ’ <5
SP
'SP <5
2010 24 SP Same SP sand as above,
SP ‘ <5
"SP :
| SP ' <5
24 {0 28 SP Same 5P sand as above to 27 feet, then .
SP grades to a SW sand, 252
SP  [oil stained from 26.27 5 '
SP _ |wet at 27.5 feet 954
TOTAL DEPTH: 28 feet DRILLING METHOD: Push-Probe
DRILLING DATE: 9/25/2001 ' ‘
INSPECTOR: DJH WATER LEVEL OBSERVATION: 27.5 fept ]
CONTRACTOR: ‘Thein Well Company
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NATURAL RESOURCES ENGINEERING COMPANT N
13 W. Superior St. Bututh, MN 55802
PROBE LOG NO: GP-15
PROJECT NAME: EEC Detection Monitoring PROJ. NO.
IPROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJyH
SUBSURFACE PROFILE i SOIL SAMPLE DATA
Interval (féet) Uscs Description iDepth (Ft.) E OVM (ppm) | Anaiytical Sample Analysis | Bigws/g®
Cto4 i
* |Not Sampied
: : None
4108 Not Sampied Woater: Recorded
. : BTEX, DRO collected
from water table
8to12 Nat Sampied
12t0 16 Not Sampled
16020 Not Sampled
20 to 24 Not Sampled
24 to 26 SP Brown, medium grained, well-sorted, moist
Sp SP sand
TOTAL DEPTH:- 26 feet DRILLING METHOD: Push-Probe
:DR!LLING DATE: 9/25/2001
. iINSPECTOR: DJH WATER LEVEL OBSERVATION: 25 feet
CONTRACTOR: Thein Well Company
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NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
- PROBE LOG NC: GP-i6
PROJECT NAME:  EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval (et} | USCS Deécription’ Depth (Ft.) #f OVM (ppm) jAnalytical Sample Analysis | Biows/6"
0 to 4 L -
Not Sampled
J None
4 to 8 Not Sampled Water; Recorded
BTEX, DRO collected
from water table
8to 12 Not Sampled
12i0 16 Not Sampled
16 {0 20 Not Sampled
20 to 24 Not Sampled
24 to 26 SP  [Brown, medium grained, wel-sorted, moist |
SP 5P sand <5
TOTAL DEPTH: 26 feat DRILLING METHOD:  Push-Probe
DRILLING DATE: 9/25/2001
INSPECTOR: DJH WATER LEVEL OBSERVATION: 25 fest ]
CONTRACTOR: - Thein Well Company '
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NATURAL RESQURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MK 55802

: PROBE LOG NO: GP17
PROJECT NAME- - EEC Datection Monitoring PROJ. NO.
PROJECT LOCATION: Sauth Cass Lak _n_‘ e _

‘ PROFILE SOIL SAMPLE DATA
Interval ffeet] [1USCS |Description {Depth (Ft) || OV {ppm) [analytica) Sample Analysis Blows/g"
0 to 4 - Topsof, with organic material o 6", then
SpP fine-grained, well sorted dry sand.
SP
5P Water: None
4108 5P Same SP sand as above to &' Then a 4" thick FERES BTEX and ERDRO Recorded
SpP silt iayer. Then SP again to the end of the R at watertabie,
sp interval, S :
sp
8to 12 §P Same SP sand as above,
sp
sp
SP
12t0 16 8P Same SP sand as above.
Sp
SP
SP
16 to 20 sp Same SP sand as above,
SpP
Sp
SP .
2010 24 SpP Same SP sand as above,
SP :
sp
SP
24 to 28 Sp Same SP sand as above,
‘ 8P
Sp Fine-grained SP at 20",
Sp Wet at 26 feet
{TOTAL DEPTH: 28 feet DRILLING METHOD: Push-Probe
DRILLING DATE: 81472002 ’ )
INSPECTOR: DJH ) . WATER LEVEL OBSERVATION: 26 feet
HICONTRACTOR: MESA
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NATURAL RESOURCES ENGINEERING COMPANY -

13 W. Superior St. Duluth, MN 55802

PROBE LOG NO: GP-18
{‘ PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN CHECKED BY: BDH
SUBSURFACE PROFI_E SOIL SAMPLE DATA
Interval (feet) USC S Description Depth (Ft) || OVM (ppm) | Analyticat Sample Analysis |Blows/g"
0 to 4 Sp Organic rich topsofl with roots 1 6”. Then S '
. SP brown, fine-grained, well-sorted, dry SP sand. <5.0
SP - -
‘ SP <5.0 |Water: . None
4108 SP Same SP sand as above. : BTEX and ERDRO Recorded
Sp Slightly coarse grained sand. <5.0 |at watertable.
SP g '
SP <5.0
8to 12 SP Same SP sand as above.
SP  |Alternates between fine and medium grained. <5.0
SP . ’
SpP <5.0
12t0 16 SP Same SP sand as above. :
SP <5.0
Sp
SP <5.0
1610 20 Sp Same SP sand as above, . .
Sp <5.0
SP B
SP - <50
20 to 24 sp Same 8P sand as above to 22', then
SP becomes a medium grained SW. <5.0
SwW
Sw <5.0
24 to 27 Sw Same SW as above. .
Sw <5.0 -
sSw Fine-grained SP at 28'.
SW Wet at 25 feet
i
TOTAL DEPTH: 27 feet DRILLING METHOD: Push-Probe
DRILLING DATE: 8/14/2002
{INSPECTOR: DJH WATER LEVEL OBSERVATION: 25 feet
HCONTRACTOR: MESA




r ' NATURAL RESOQURCES ENGINEERING CORil =IA’%ﬁsi‘\“l"e" ' [
) 13 W. Superior St Duluth, MM 55802

PROBE Li2G NO: GP-19 ;
PROJECT NAME: EEC Detaction Monitoring PROJ. NO.
IPROJECT LOCATION: South Cass Lake Station, MN ~ e e HECKED BY:  BDH .
SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval (feet)| USCS Description ’Depth (Ft) || OVM (ppm) éngzltg iBlowsfe" |
Dto4 SP Organic rich topsoil with roots ta 6", Then : e
8P lbrown, fine-grained, well-sorted, dry SP sang, P <50
SP ' C . - ‘
: . 8P . ol <50 lwater None
4t08 SP Same SP sand as above o 5 e BTEX and ERDRO Recorded |
Sw Then medium grained and poorly to moderately |- R <50 |3t watertable.
sSw sorted SW sand. S
SW : <5.0
81012 Sw Same SW as above to 9'. Than back to . : :
sp well-sorted, fine-grained SP sand. e o <50
SP o
‘ SP ] s <5.0
: ' 12t0 16 SP Same SP sand as above, - Fo
H SP Medium grained from 12-14', then fine grained <5.0
8P  Ispsand '
¢ ‘ SP . <5.0
: l 16 to 20 Sp Same SP sand as abave,
: sp <5.0
‘ sp :
‘ I sP <5.0
; 20 to 24 - SP Grades to a fine graineg grave! or coarse’ _
' 8P " lsandat2a. <5.0
i GP
l GP <5.0
“ 24 to 26 GP ' |sameGPas above.
, GP <5.0
: ‘ GP  IFine-grained 5P at 280
3 GP Wet at 95 5 feat
1
i
TOTAL DEPTH- 26 feet DRILLING METHOD:  Pus h-Probe
DRILLING DATE: 81412002 ’
ETSPECTOR: DJH WATER LEVEL OBSERVATION: 25.5 feet
HCONTRACTOR: MESA -




NATURAL RESOURCES ENGINEERING CORN PANY
13 W. Superior St. Duluth, MN 55802 L
PROBE I JG NC: GP-20
1,PROJECT NAME: EEC Detection Monitoring PROJ. NO. ,
‘_ Shaske Station, MM CHECKED BY: BDH
T SUBSUREASE PROFILE SOIL SAMPLE DATA
Interval (feet) USCS Description Depth (F) | OVM (ppm) Analytical Sample Analysis |Blows/s"
Dto4 SP Light brown, fine grained, well sorted, U
SP dry 5P sand. <50
sP
SP | . <80 Water: None
4to8 sP Same SP sand as above {moist), BTEX and ERDRO Recorded
SP <5.0 |at watertable, )
sSP -
i Sp <50
8 to 12 SP Same SP as above.
‘ SP Slightly coarser grained Sp sand. <5.0
SP )
SP <50
12t0 16 SP Same SP sand as above.
SP <5.0
SP
Sp <5.0
161020 SP Same SP sand as above,
SpP <5.0
SP
SP <50
20 to 26 Sw Grades up to a coarser SW sang,
Sw <5.0
SW
SW Same SW as above. .<5.0
26 to 30 Sw Same SW as above to 28" then becomes
Sw a silty sand. <50
SM Wet at 26'.. :
SM
[TOTAL DEPTH: 30 feet DRILLING METHOD: Pu::h-Probe
DRILLING DATE: 8/13/2002 :
INSPECTOR: . DJH WATER LEVEL OBSERVATION: 26 feet
" HCONTRACTOR: MESA '
%




NATURAL RESOURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
BORING LOG NO- -1
PROJECT NAME: EEC Detection Monitoring PROJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN +HECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
Intervar
{feet) Uscs Description OVM {ppm) | Analyticat € emple Analysis | Blows/g"
1 TPSL/SP [Biack, organic topsat to 1y
2 SP  [Then brown, medium-grained, weil-sorted, <5 None
3. Sk dry sand. SP B
4 Sp <5 Nene Col ected Recorded
4] Sw
[ SW Tarown, medium grained . welkgraded, ﬁ] 1 T <5
7 © SW 5w eand ‘
8 Sw <5
9 Sw :
10 SW <5
11 Sw
12 SW  ISameS5w s above. Grades to SP at 11 foet <H
13 SP
14 SP
15 SP
16 SW  (Grades back 1o SW from 15-16 feet '
17 &8P Then same SP as ghove
18 sp
18 Sp Wet at 24.5 feat
20 SP
21 SP-
22 SP Then same SP as above
23 SP
24 SP Wet at 24,5 feet
25 SP
26 SP Same SP as above
27 SP
28 " 8P
29 3P
30 SP .
3 SP Same SP as above
32 sp :
33 SW  [Grades batk 1o 5w at 32 fest
34 Sw
35 Sw
36 SW  ISame SWas above
37 Sw ’
38 Sw
39 Sw
40 Sw
41 SW  [Sameswas above
42 sw
43 Sw
44 Sw
45 SwW
45 Sw
TOTAL DEPTH: 46 teat DRILEING METHOD: Hollow Stem Aq ger
DRILLING DATE: 512112001 :
LTPECTOR: DJH WATER LEVEL OBSERVATION: 24, ; feat
CONTRACTOR: Thein Well Company
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NATURAL RESQURCES ENGINEERING COMPANY
13 W. Superior St. Duluth, MN 55802
L BORING LOG NO: MW.2 .
PROJECT NAME: EEC Detection Monitoring PROJ. NO. .
Cass Lake Station, MN CHECKEDBY:  pyH
. ' SUBSURFACE PROFILE SOIL SAMPLE DATA
Interval - :
ffeet) | ysScs Description Depth (Ft) §f OVM (ppm) | Anay ical Sample Analysis  |Blows/g
TPSL/SP [Black, organic topsoil tg 172-foot. : <5 '
Tto 5 Sp Then brown, medium-grained, well-sortag
SP paorly-graded, SP sang. Dry. <5 None
SP Non 2 Collected Recorded
SP
8to 10 sp Same SP as above
SP <5
13t0 15 SP  [same SPas above
SP <5
1810 20 8P’ IsameSP as above
SP <5
24 SP Same SP as above <5
25 SP_ wet at 24 feet.
26 SP
27 5P <5
28 SP Same wet SP as above
29 Sp : <5
30 SpP
OTAL DEPTH: 30 feet DRILLING METHOD: Hollow Siem Auger
DRILLING DATE: 5/22/2001 .
INSPECTOR: DJH WATER LEVEL OBSERVATION: 24 feet
CONTRACTOR: Thein Wel Company
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NATURAL RESQURCES ENGINEERING COM PANY
13 W. Superior St Duluth, MN 55802
BORING LOGNO:  mw-3
{PROJECT NAME: EEC Detection Monitoring PRGJ. NO.
PROJECT LOCATION: South Cass Lake Station, MN - CHECKED BY: DJH
SUBSURFACE PROFILE SOIL SAMPLE DATA
interval .
(feet) USCS |[Description - . Depth (Ft.) i OVM (ppm) | A iticai Sample Analysis | Rlows/g"
TPSL/SP IBiack, organic topsoil to 1/2-foot R il <5
1 .Sp Then brown, medium-grained, well-sorteq
to SP poorly-graded, SP sand. Dry. <5 : " None
5 SP No e Collected Recorded
SP
8fo10 SP Same SP as above
SP 11.1
13t015] SP ™ [Samesr as above )
SP <5
181020 sp Same SP as above
SP Faint petroteumn odor <5
24 Sw Grades to SW. VWet at 24 feet. 416
25 SwW Petro saturated 23.5 to 24 feet
26 Sw
27 SwW
28 SW  |Same wet SW as above
29 Sw
30 SW  |stifr, moist siit 29-30 feet
TOTAL DEFTH: 30 feat DRILLING METHOD:  Holiow Stem Auger
DRILLING DATE: 52212001 ' .
INSPECTOR: DJH WATER LEVEL OBSERVATIOM: 25 feet
HCONTRACTOR: Thein Well Company B
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NATURAL RESOURCES ENGINEERING COMPANY

13 W. Superior St Duluth, M

N 55802

BORING LOG NO:  Wiw-4

PROJECT NAME: EEC Detection Monitoring

PROJ. NO.
PROJECT LOCATION: South Cass |_ake Station, MN CHECKED BY: DJM
. SUBSURFACE PROFILE SCIL SAMPLE DATA
Interval
_(lest) | uscs Description Depth (Ft.) § OVM (ppm) |Ane iytical Sample Analysis | Blows/g"
TPSL/SP |Black, arganic topsoll to 1/2-foot, el <5
Qtos SP  |Then brown, medium-grained, well-sorted ) :
" SP lpoorly-graded, sp sand. Dry. <5 None
SP ‘ : None Collected Recorded
SP
810.10 SW' [Light brown, medium 10 coarse grained, _
SW poorly-sorted, moist sand. <5
13to 15 SP Grades back to a SP sand
SP <5
181020 SP Same SP as above
sSp <5
24 SP Same SP as above
25 SP Wet at 25 feet,
26 SP
27 SP
28 SP Same wet SP as above
29 sp
30 Sp
TOTAL DEPTH: 30 feet DRILLING METHOD: Hollow 3tem Auger
DRILLING DATE: 512112001 .
INSPECTOR: DJiH WATER LEVEL OBSERVATION: 25 feet
CONTRACTOR: Thein Wal! Company ’
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- Drilling Fluid: Necne

Depth to Botiom

Monitoring Well Construction Information

WELL DESIGNATION MwW-1 PROJECT EEC - South Cass Lake
DRILLER Thein Well Company COMPLETION DATE 512212001
Elev.{+ 0.01") . ‘ : CONCRETE SURFACE SEAL:
(Grade Elevation) I ’ YN . Y
Elev.(+ 0.01") - 1337.88 _ OUTER CASING: ,
(Top of Inner Casing w/o Cover) /’ Type Carbon Steel
: Diameter 4 inches

State Plane N 8652316.8187 Total Length S feet
Coord.: E 2243439933 P Lock Yes

" Method of Advance:

INNER CASING:

Hellow Stem Auger Type PVC

Diameter 2-inch
Borehole Diameter: 8 inches Total Length 18 feet
: Sections Used 2
Joints 1

GROUT ABOVE SEAL:

Depth to Bottom Neat Cement Grout

of Grout : 16.5 feet

SEALING MATERIAL:

Depth to Bottom Bentonite Chips

of Seal : ] 18.5 feet

FILTER MATERIAL:
Depth to top of # 30 Red Flint- Sand

Screen : 20.5 feet

SCREEN: ‘
Type ' PVC
Length 10 feet

of Boring : ’ 30.5 feet Diameter 2-inch
Slot Size .0.01-inch

Depth to First |

Water Encountered ' PUMP:
- during Drilling : 24.5feet  **Note: All depths are.from  Type o N/A

Ground Level Length N/A

Depth to Water Level 4 Diameter N/A

before Installation : 24.5 feet

METHOD OF DEVELOPMENT: Surge with weighted bailer and dewater with Brainard-Kilman Pump

CONSTRUCTION NOTES:




Monitoring Well Construction lnformaﬁon

WELE DESIGNATION Mw.-2 _ PROJECT EEC - South Cass Lake
PRILLER  Thein Well Company | COMPLETION DATE - 5/22/2001
Elev.{(+ 0.01") _ CONCRETE SURFACE SEAL:
(Grade Elevation) ' YIN Y
Eiev.(+ 0.01' 133729 ' | OUTER CASING:
(Top of Inner Casing w/o Cover) Type Carbon Steel
, Diameter 4 inches
State Plane N 652039.7540 Total Length 5 feet
Coord.; E 2243005.527 | Lock - . Yes
Method of Advance: INNER CASING:
Hollow Stem Auger Type PV(C
Diameter 2-inch
Borehole Diameter: 8 inches Tota! Length 20 feet
) Sections Used 2
Drilling Fluid: None Joints ’ 1
- GROUT ABOVE SEAL:
Depth to Bottom - Neat Cement Grout
of Grout : 16 feet ’

‘ SEALING MATERIAL:
Depth to Bottom Bentonite Chips

of Seal : _ 18 feet

FILTER MATERIAL:

Depth to top of # 30 Red Flint Sand

Screen : 20 feet .
- SCREEN: .
Type PVC
Depth to Bottom _ Length 10 feet
of Boring : 30 fest Diameter 2-inch
‘ Slot Skze 0.01-inch
Depth to First
Water Encountered PUMP: ‘
during Drilling : 24 feet **Note: All depths are from  Type N/A
ey
Ground Level . Length N/A
Depth to Water Level . Diameder N/A
‘before Instatiation : 24 feet
METHOD OF DEVELOPMENT: Surge with weighted bailer and dewater with Brainard-Kilman Pump
CONSTRUCTION NOTES:




A

e eem PN N g - SRR

‘.- I"- - -

‘-

RMonitoring Well Construction Information

WELL DESIGMATION MW-3 PROJECT EEC - South Cass Lake
DRILLER Thein Well Company : COMPLETION DATE 5/22/2001
Elov.(+ 0.01) . . , ' CONCRETE SURFACE SEAL:
{Grade Elevation) Y/N Y
Elev.(+ 0.01') 1337.27 QUTER CASING:
(Top of Inner Casing w/o Cover) Type ~ Carbon Steel
Diameter 4 inches
State Plane N 651936.1793 Total Length . 5Sfeet
Coord.: E 2243713.883 | | Lock Yes
Method of Advance: INNER CASING:
Hollow Stem Auger Type PVC
Diameter 2-inch
Borehole Diameter: 8 inches Total Length 19 feet
' Sections Used 2
Drilling Fluid; None Joints 1
GROUT ABOVE SEAL:

Depth to Bottom

. Neat Cement Grout
of Grout : 15 feet

l

| SEALING MATERIAL:

Depth to Bottom . Bentonite Chips
of Seal : 17 feet
FILTER MATERIAL:
Depth to top of # 30 Red Flint Sand
Screen : 19 feet S
SCREEN: ‘
. Type PVC
. Depth to Botton Length 10 feet
of Boring : 29 feet Diameter 2-inch
X - Slot Size 0.01-inch
Depth to First :
Water Encountered "~ PUMP:
during Drilling : 24 feat **Note: All depths are from  Type N/A
' Ground Level Length N/A
Depth to Water Leve! _ : Diameter N/A
before Installation : 24 feet ' |
METHOD OF DEVELOPMENT: Surge with weighted bailer and dewater with Brainard-Kiiman Pump
CONSTRUCTION NOTES:
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-Monitoring Well Construction Information

WELL DESIGNATION

before installation : 24.5 feet
METHOD OF DEVELOPRENT:

CONSTRUCTION NOTES:

MW-4 PROJECT EEC - South Cass Lake
DRILLER Thein Well Company COMPLETION DATE 5/21/2001
Elev.(+ 0.01') - CONCRETE SURFACE SEAL:
(Grade Elevation) - Y/N Y
Elev.(+ 0.01") 1338.50 OUTER CASING:
(Top of Inner Casing wlo_ﬁover) Type Carbon Steel
Diameter 4 inches
State Plane N 651941.0708 Total Length 5 feet
Coord.: E 2243552854 | Lock Yes
Aethod of Advance: INNER CASING:
Hollow Stem Auger Type PVC
Diameter 2-inch
Borehole Diameter: 8 inches Total Length 1B feet
Sections Used 2
Drilling Fluid: None Joints 1
GROUT ABOVE SEAL:
Depth to Bottom Neat Cement Grout
of Grout : 16 feet
SEALING MATERIAL:
Depth to Bottom Bentonite Chips
of Seal : 18 feet '
FILTER MATERIAL.:
Depth to top of # 30 Red Flint Sand
Screen : 20 feet
SCREEN:
Type PVC
Depth to Bottom Length 10 feet
of Boring : 30 feet Diameter 2-inch
, Slat Size 0.01-inch
Depth to First .
Water Encountered : PURMP:
during Drilling : 24.5 feet “*Note: All depths are from Type N/A
: ' Ground Level Length NIA.
Depth to Water Level Diameter N/A

Surge with weighted bailer and dewater with Brainard-Kitman Pump
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Momfmrﬁn Well Construction Information

WELL DESIGNATION MW-6

DRILLER Thein Well Company

Elev.(x 0.01%) 1321.60

(Grade Elevation)

Elev.(+ 0.017 132355
(Top of Inner Casing w/o Cover)

State Plane N 651624 |
Coord.: E 455.590

Method of Advance:
Hollow Stem Auger

Borehole Diameter: 8 inches

Drilling Fluid: None
Depth to Bottom -

of Grout : 20 feet
Depth to Bottom

of Seal : 22 feet
Depth to top of

Screen : ‘ 24 feet

PROJECT EEC- South Cass Lake

COMPLETION DATE 11/19/2002
CONCRETE SURFACE SEAL:
Y/N _ Y
CUTER CASIN(;:
Type .Carbon Steel
Diameter 4 inches
Total Length 5 feet
Lock Yes
INNER CASING:
Type PVC
Diameter 2-inch
Total Length 24 feet
Sections Used - 3
Joints 2
GROUT ABOVE SEAL:

Neat Cement Grout

SEALING MATERIAL:
~ Bentonite Chips

FILTER MATERIAL:
# 30 Red Flint Sand

{ SCREEN:

| Type PVC
Depth to Bottom Length 10 feet
of Boring : - 36 feet Diameter 2-inch
Slet Size 0.01-inch

Depth to First
Water Encountered PUMP:
during Drilling : **Note: All depths are from  Type N/A

Ground Level Length N/A-
Depth to Water L_evel Diameter N/A

before Installation :
mm

METHOD OF DEVELOPMENT:

Surge with weighted bailer and dewater with Brainard-Kilman Pump

CONSTRUCTION NOTES:
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Monitoring Well Construction Information

WELL DESIGNATION MwW-7 ~ PROJECT EEC- South Cass Lake
- DRILLER Thein Well Company - COMPLETION DATE 11/19/2002
‘Elev.(+ 0.01") 1322.70 - . CONCRETE SURFACE SEAL:
(Grade Elevation) ‘ YN Y
Elev.(+ 0.01 il 1320.78 OUTER CASING:
(Top of Inner Casing wio Cover) Type Carbon Steel
Diameter _ ) 4 inches
State Plane N 6516.268 Tatal Length 5 feet
Coord.: E 2238_67 " Lock Yes
' Method of Advance: INNER .CASING:
Hollow Stem Auger Type : PVC
Diameter 2-inch
Borehole Diameter: - 8inches Totat Length 24 feet
_ Sections Used 3
Drilling Fluid: None Joints -2
GROUT ABOVE SEAL:
Depth to Bottom Neat Cement Grout
of Grout : , 19 feet

SEALING MATERIAL :

Depth to Bottom Bentonite Chips

of Seal : 21 feet

I

FILTER MATERIAL:

Depth to top of # 30 Red Flint Sand

Screen : 24 feet
- SCREEN:
Type PVC
Depth to Bottom Length 10 feet
of Boring: - 34 feet Diameter 2-inch
| : Siot Size 0.01-inch

Depth to First
Water Encountered PUMP:
during Drilling : **Note: All depths are from Type N/A

' . Ground Level ' Length. N/A-
Depth to Water Level Diameter - N/A
before instaliation : ' ’
METHOD OF DEVELOPMENT: Surge with weighted bailer and dewater with Brainard-Kilman Pump

CONSTRUCTION NOTES:
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Monitoring Well Construction Enformétion

PROJECT

WELL DESIGNATION MW-8

DRILLER  Thein Well Company -

Eiev.(+ 0.01')

1321.80 -
(Grade Elevation)
Elev.(* 0.01Y) 1323.85

(Top of Inner Casing w/o Cover)

State Plane N 651721.0749
Coord.: E 2244083.1014
Method of Advance:
Hollow Stem Auger
Borehole Diameter: 8 inches
Drilling Fluid: None
- __I

Depth to Bottom

of Grout : i 19 feat

Depth to Bottom

of Seal : 21 feet

Depth to top of

Screen : 24 feet
_“

Depth to Bottom

EEC - South Cass Lake

COMPLETION DATE 11/20/2002
CONCRETE SURFACE SEAL:
Y/N Y
OUTER CASING:
Type Carbon Sieel
Diameter 4 inches
Total Length 5 feet
Lock Yes
INNER CASING:
Type PVC
Diameter - 2-inch
Total Length 24 feet
Sections Used 3
Joints - 2
GROUT ABOVE SEAL:

' Neat Cement Grout

SEALING MATERIAL:
Bentonite Chips

FILTER MATERIAL:
# 30 Red Fiint Sand

of Boring : 34 feet
Depth to First

Water Encountered

during Drilling :

Depth to Water Level
before Instaliation :

METHOD OF DEVELOPMENT:

CONSTRUCTION NOTES:

**Note: All debths are from
Ground Level

TN ey Tty

SCREEN:

Type g PVC
Length 10 feet
Diameter 2-inch
Slot Size 0.01-inch
PUMP: )

Type N/A
Length , . N/A
Diameter N/A

surge with weighted bailer and dewater with Brainard-Kilman Pump
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Monitoring Well Construction Information

CONSTRUCTION NOTES:

WELL DESIGNATION MW-9 PROJECT EEC - South Cass Lake
DRILLER Thein Well Company COMPLETION DATE 11/19/2002
Elev.(+ 0.01') 1319.03 CONCRETE SURFACE SEAL:
(Grade Elevation) ' : l YN Y
Elev.(+ 0.01") 1321.10 OUTER CASING:
{Top of Inner Casing w/o Cover) : , _ Type Carbon Steel
‘ Diameter 4 inches
State Plane N B651788.2945 Totai Length 5 feet
Coord.: E HHHHHRREHR Lock Yes
-Method of Advance; INMER CASING: ,
Hollow Stem Auger Type PVC
, ] | Diameter 2-inch
Borehole Diameter: 8 inches Totat Length 22 feet
Sections Used 3
Drilling Fluid; None Joints 2
i GROUT ABOVE SEAL:
Depth to Bottom Neat Cement Grout
of Grout : 17 feet
: SEALING MATERIAL:
Depth to Bottom Bentonite Chips
of Seal : 19 feet
FILTER MATERIAL:
Depth to top of # 30 Red Flint Sand
Screen : 22 feet
SCREEN:
Type PVC
Depth to Bottom : Length 10 feet
of Boring : 32 feet Diameter - 2-inch
' Slot Size 0.01-inch
Depth to First
Water Encountered ‘ PURMP: ]
‘during Drilling : **Note: All depths are from  Type N/A
Ground Level Length N/A.
Depth to Water Level ) Diameer N/A
before installation :
METHOD OF DEVELOPRMENT: Surge with weighted bailer and dewater with Brainard-Kilman Pump
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APPENDIX D - LABORATORY ANALYTICAL REPORTS
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Corporate Office & Laboratory '

1241 Bellevue Street, Suite B, Green Bay, Wl 54302
920-469-2436, 800-7-ENCHEM, Fax: 920-469-8827

www.enchem.com

Client: NREC

Anaiytical Report Number: é36821

" Project Name : SOUTH CASS LAKE

Project Number:

Collection

Lab Sample

Number ~  Field ID I_Vlatrix Date

- 836821001 MW-1 WATER 07/16/03
B36821-002 MW-2 WATER 07/16/03
836821-003 Mw-4 WATER 07/16/03
B36821-004 MW-6 WATER 07/16/03
836821-005 MW7 WATER 07/16/03
836821-006 MW-8 WATER 07/16/03
836821007 Mw.-9 WATER 07/16/03
836821008 TRIP BLANK WATER 07/16/03

I certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and:

Laboratory Standard Operatin
report is authorized by Laboratory management, as is v

g Procedure, Exceptions,

erified by

if any, are discussed in the accompanying sample comments, Release of this final
the following signature, Reported results shail not be reproduced, except

in full, without the written approval of the lab. The sample results relate only to the analytes of interest
fested, : ‘
Approval Signature - ate :

D



1241 Bellevue Street .

- Green Bay, WI 54302
iE=n Chem Inc. 920-469-2436
S 800-7-ENGHEM
Fax: 920-465-8827
Analytical Report Number: 836821 )
Client : NREC Matrix Type : WATER
Project Name : SOUTH CASS LAKE Collection Date : 07/16/03
Project Number : Report Date : OB/US/03
. FieldID : MW-1 - Lab Sample Number ; 836821-001
DRO Extended Range C10-C40 Prep Date: 07/22/03
Analysis Prep Method  Analysis
Analyte Result EQL Dilution Units Code Date Method
DRO Ext. Range C10 - C40 < 100 100 1 ugl - 07/31/03  WIMODDRO W! MOD DRO
- BTEX Prep Date: 07/23/03.
) ] Analysis Prep Method Analysis
Analyte Result . EQL Dilution Units Code Date _ Method
Benzene < 10 1.0 1 ugh 07/23/03  SW846 5030B SW845 MB0218
. Ethylbenzene < 1.0 1.0 1 ugl 07/23/03  SWB46 50308 -SWB846 MB021B
Toluene < 10 1.0 1 ug/l 07/23/03 _ SWB46 50308 SWB46 MB021B
Xylene, o < 1.0 1.0 1 ugfl 07/23/03  SWa46 5030B. SWB8456 M8021B
Xylenes, m +p <, 20 2.0 1 ugfl 07/23/03  SWWB46 5030B SW546 MB021B
a,a.a-Trifluorctoluene 107 — 1 %Recov 07/23/03  8WB46 5030B SwWB46 MB021B
BTEX BLANK Prep Date: 07/23/03
Analysis Prep Method  Analysis
Analyte Result EQL Dilution Units Code Date Method
BTEX Blank ID 1275-32 1



En Chem inc.

1241 Bellevue Street
Green Bay, WI 54302
920-465-2436 ’
800-7-ENCHEM

Fax: 920-469-8827

Client: NREC

Project Number :

Field ID : MW.2

Analytical Report Number: 836321

Project Name : SOUTH CASS LAKE

Matrix Type : WATER
Collection Date : 07/16/03
Report Date : 08/05/03

Lab Sample Number : 836821-002

DRO Extended Range C10-C40

Prep Date: 07/22/03
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i - Analysis  Prep Method  Analysis
Analyte Result EQL - Dilution Units Code Date Method
DRO Ext. Range C10 - C40 < 100 100 1 ug/L 07/31/03  WIMODDROC Wl MOD DRO
BTEX Prep Date: 07/23/03
Analysis  Prep Method Analysis
Anaiyte Result EQL Dilution Unlts Code Bate Method
Benzene < 1.0 1.0 1 ug/l 07/23/03  SWB46 50308 SWa4g M80218
Ethylbenzene < 10 1.0 1 ugh 07/23/03  SWB46 50308 SWa46 M80218
Toluene < 1.0 1.0 1 ugh! 07/23/03  SW845 50308 SwWa4g M8021B .
Xylene, o < 1.0 1.0 1 " ugll . 07/23/03  SWBA4B 50308 SWB46 MBn21B
Xylenes, m +p < 2.0 2.0 1 ugf 07/23/03  SW846 50308 5Wa46 MB021B
a,a,a-Trifluorotolusne 107 —_ 1 %Recoy - 07/23/03  SW848 50308 SWB46 MBD218
BTEX BLANK - Prep Date: 07/23/03
Analysis  Prep Method  Analysis’
Analyte Result EQL Dilution Units Code Date Method
BTEX Blank iD 1275-32 1



En Chem Inc.

1241 Bellevue Street
Green Bay, Wi 54302
920-469-2436
800-7-ENCHEM

Fax: 820-468-8827

Analytical Report Number: 836821

Client : NREC Matrix Type : WATER
Project Name : SOUTH CASS LAKE . CollectlanﬂDate : 07/16/03
Project Number : Report Date : 08/06/03
FieldiD : MW-4 Lab Sample Number : 838821-003
* DRO Extended Range C10-C40 - Prep Date: 07/22/03
- . ‘Anaiysls Prep Method Analysis
Analyte Result EQL Dilution Units Code Date - Method -
DRO Ext. Range C10 - C40 < 100 100 T ug/L ' 07/31/03  WIMGD DRO W MOD DRO
‘BTEX Prep Date: 07/23/03 )
Analysis Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method .
Benzene - < 1.0 1.0 1 ugh 07/23/03  SWB46 50308 SWB846 MB021B
Ethylbenzane < 1.0 1.0 1 ug/l 07/23/03 ~ SW846 50308 SWa8456 MBO21B
Toluene < {0 1.0 1 ug/’ 07/23/03  SWB846 50308 SWB846 MB021B
Xylene, o < 1.0 1.0 -1 ug/| Q7/23/03  SWB846 5030B SWB45 M80215
Xylenes, m+p < 20 2.0 1 ught 07/23/03  SWB46 5030B SW846 MB021B
a,s,a-Triffuorotoluene 108 — 1 %Recov 07/23/03  SW846 5030B SWB46 MB021B
BTEX BLARK -- Prep Date: 07/23/03
Analysis Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method
BTEX Blank ID 1275-32 1

1

.
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1241 Bellevue Street

Green Bay, Wi 54302
En Chem inc. 920-469-2436
B00-7-ENCHEM
Fax: 820-469-8827
Anaiytical Report Number: 836821
Client : NREC - Matrix Type : WATER
Project Name : SOUTH CASS LAKE Collection Date : 07/15/03
Project Numboar : Report Date : 08/05/03
Field ID : MW-6 Lab Sample Number : B35821-004
DRO Extended Range C10-C40 Prep Date: 07/22/03
Analysis  Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method
DRO Ext. Range C10 - C40 < 100 100 1 ug/L 07/31/03 WIMODDRO WI MOD DRO
BTEX Prep Date: (7/23/03
Analysis  Prep Method Anzalysis
Analyte Result EQL Dilution Units Code Date ' Method
Benzene < 1.0 1.0 1 ug/l 07/23/03  SWB46 5030B SWB46 MB021B
Ethylbenzene < 1.0 1.0 1 ughl 07/23/03  5WB46 5030B SWS846 MB021B
Toluene < 1.0 1.0 1 ugft . 07/23/03  5WB46 50308 SWB46 MB021B
Xylene, o < 10 1.0 1 ug/l 07/23/03  SWB846 50308 SW845 M3021B
Xylenes, m+ p < 20 2.0 k| ug/ 07/23/03  SWB46 5030B SwW846 MB021B
a,a a-Trifluorotoluene a9 — 1 %Recov 07/23/03 SWB846 5030B SW845 Ma021B
BTEX BLANK Prep Date: 07/23/03
Analysis Prep Method  Analysis
Anaiyte Result EQL Dilution Units Code Date Method
BTEX Biank ID 1275-33 1




En Chem Inc.

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436
800-7-ENCHEM

Fax: 920-465-8827

Analytical Report Number: 836821

Client : NREC Matrix Type : WATER
Project Name : SOUTH CASS LAKE Collection Date : 07/16/03
. Project Number ; Report Date : 08/06/03
Field ID : MW-7 Lab Sample Number : 836821-005
DRO Extended Range C10-C40 Prep Date: 07/22/03
' . Analysis  Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method
DRO Ext. Range C10 - C40 < 100 100 1 ug/L 07/3103  WIMODDRO Wi MOD DRO
BTEX ) Prep Date: 07/23/03
Analysis  Prep Method Analysis
Analyte Resuit EQL Dilution Units Code Date Method
Benzene < 1.0 1.0 1 ug/! 07/23/03  SWB46 50308 SWa46 M8021B
Ethylbenzene < 1.0 1.0 1 ug/l 07/23/03 SWB46 50308 SWa4g M8021B
Tolugne < 1.0 1.0 1 T ughi 07/23/03  SW846 50308 SWe46 Ms0218
Xylene, o < 10 1.0 1 ug/! 07/23/03  SWB46 50308 SWa46 Ma021B
Xylenes, m + p < 20 2.0 1 ught 07/23/03  SWB46 5030B SWB46 MB021B
a,a,a-Trifluorotoluene 98 —_ 1 %Recov 07/23/03  5W846 50308 SwWa46 Ms0218
BTEX BLANK Prep Date: 07/23/03
Analysis  Prep Method Analysis
Anaiyte Result EQL Dilution Units Code Date - Method
1275-33 1

BTEX Blank ID
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En Chem Inc.

1241 Bellevue Street
Green Bay, W 54302
920-489-2436
800-7-ENCHEM

Fax: 920-459.8827

Analytical Report Number: 836821

Client : NREC Matrix Type : WATER
l Project Name : SOUTH CASS LAKE Collection Date : 07/16/03
Project Number ; ' Report Date : 08/06/03 .
Field ID - Lab Sampie Number : 836821-006
DRO Extended Range C10-C40 . Prep Date: 07/22/03
: ‘ Analysis  Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method
DRO Ext. Range C10 - G40 < 100 100 1 ugfl 07/31/03  WIMODDRO Wi MOD DRO
BTEX Prep Date: 07/23/03 ]
Analysis  Prep Method Analysis

Analyte Resuit EQL Dilution  Units Code Date Method
Benzene < 10 1.0 1 ugh 07/23/03  SW846 50308 SWa46 MB0218
Ethylbenzene < 1.0 1.0 1 - ugh 07/23/03 = SW846 50308 SW846 MBO21B
Toluene < 1.0 1.0 1 ugh 07/23/03  SwWB46 50308 SwWa46 Ma021B
Xylene, o < 10 1.0 1 ugf 07/23/03  SWB46 50308 SWa46 M8021B
Xylenes, m + p < 20 20 1 ug/! 07/23/03  SWis46 SOSQB SWB46 MB021B
a,a,a-Trifluorotoluene 99 —_ 1 " %Recov 07/23/03  SWB846 50308 SWa48 M8n21B
BTEX BLANK Prep Date: 07/23/03

] . Analysis  Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method
BTEX Blank ID 1275-33 1



En Chem Inc.

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436
800-7-ENCHEM

Fax: 920-469-8827

Analytical Report Number: 836821

Client: NREC
Project Name : SOUTH CASS LAKE
Project Number : .
Field ID : MW-9

Matrix Type : WATER
Collection Date : 07/16/03
Report Date : 08/06/03

Lab Sample Number : 836821-007

DRO Extended Range C10-C40

Prep Date: 07/22/03

Analysis  Prep Method Analysis |
Analyte Result EQL Dilution Units Code Date Method -
DRO Ext. Range C10 - C40 < 100 100 1 ug/L 07/31/03  WIMODDRO WIMOD DRO
BTEX Prep Date: 07/23/03
. Analysis Prep Method Analysis
Analyte Result EQL Dilution Units Code Date Method
Benzene 0.51 4 1.0 1 ugfl 07/23/03  SWB46 5030B SwWa46 MB021B
Ethylbenzene < 10 1.0 1 ug/l 07/23/03  SWB46 5030B SWB46 MB0Z18
Toluene < 1.0 1.0 1 ug/l G7/23/03  SVVB46 5030B SWa46 MB021B
Xylene, o < 1.0 1.0 1 ug# 07/23/03  SWB46 50308 SWB846 MB021B
Xylenes, m+p < 2.0 20 1 ug/ 07/23/63  SWB46 5030B SWB46 MB021B
a,a,a-Trifluorotoluene g8 e 1 %Recov T07/23/03 SWB846 5030B  SW846 MB021B
BTEX BLANK Prep Date: 07/23/03
Analysis Prep Method Analysis
Analyte Result EQL Dilution Units Code Date " Method
$275-33 1

BTEX Blank D



1241 Bellevue Street
) Gresn Bay, WI 54302
En Chem Inc. : : 920-469-2436
800-7-ENCHEM
. Fax: 920-468-8827

. Ve -

Analytical Report Number: 826821

I Client : NREC ‘ © Matrix Type : WATER
- Project Name : SOUTH CASS LAKE ' ) Collection Date : 07/16/03
} Project Number : ' : Report Date : 08/06/03
! . Field ID : TRIP BLANK - Lab Sample Number : §36821-008
: ,
B BTEX | Prep Date: 07/23/03
I . . ‘ " Analysis  Prep Method  Analysis
Analyte Result EQL Ditution Units Code Date . Method
; Benzene ' < 10 1.0 1~ ugh 07/23/03  SWB46 5030B SWB46 MB021E
. l Ethylbenzene < 1.0 1.0 1 ug/! 07/23/03  SWB46 5030B SWB846 MB021E
) Toluene < 10 1.0 1 ugh 07/23/03  SWB46 50308 SWe46 Ma021B
J Xyiene, o < 10 1.0 1 ug/l 07/23/03  SW846 5030B SW846 MB021B
' Xylenes, m + p < 20 2.0 1 ug/ 07/23103  SWB45 50308  SWBA46 MS021R
a,a,2-Trifluorotaluene , . o8 - 1 %Recov 07/23/03  SWB46 50308 SW848 M802 1B
: BTEX BLANK k Prep Date: 07/23/03
l . " Analysis  Prep Method Analysis
’ Analyte Result EQL. Dilution  Units Code Date Method
BTEX Blank ID 1275-33 1

s



Qualifier Codes

Flag Applies To Explanation

A

P TV ZT F X R &« « I m T

R X 5 < c o

A

AhoWwoN

Inorganic

Inorganic

Organic

All
All

Inarganic

Organic

Inorganic

Orgénic
All
Inorganic
Organic

Inorganic

' Organic

All
Al
Organic
Al

Crganic

All
Al
Alt
All
All
All
All
Inorganic
Inorganic
Inorganic

Inorganic
Inorganic
Incrganic

Inorganic

Analyte is detected in the method blank. Method blank criteria is evaluated to the laboratory method detection limit. Additionally,
method blank acceptance may be based on project specific criteria or determined fram analyte concentrations in the sample and
are evaluated on a sample by sample basis. .

The analyte has been detected betwaen the method detection limit and the reporting limit.

Analyte'is présent in the method blank. Method blank criteria Is evaluated to the laboratory method detection fimit. Additfonally,
method blank acceptance may be based on project specific criteria or determined from analyte concentrations in the sample and
are evaluated on a sample by sample basis.

.

Elevated detection limit.
Analyte value from diluted analysis or surrogate result not applicabie due to sample dilution.

Estimated concentration due to matrix interferences. During the metals analysis using the inductively coupled plasma (ICP), the
serial dilution failed to meet the established control limits of 0-10% and the sample concentration is greater than 50 times the IDL

{100 times the IDL for analysis done on the ICP-MS). The result was flagged with the E qualifier to indicate that a physical
interference was observed. :

Analyte concentration exceeds calibration range.

Dueto ‘potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 Method 6010}, this analyte
has been confirmed by and reported from an alternate method., '

Surrogate results outside control criteria.

Preservation, extraction or analysis performed past hold-i.ng time.

The analyte has been detected between the method detection limit and the reporting limit.

Concentration detected is greater than the method detection limit but less than the reporting limit.

Sample received unpreserved. Sample was either preserved at the ti-me of recsipt or at the time of sample preparation.
Deiection limit may be elevated due to the presence of an unrequested analyte.

Elevated detection limit due to low sample volume.

Spiked sample recovery not within control limits,

The relative percent difference between the two columné for detected concentrations was greater than 40%.

The analyte has been detected between the limit of detaction (LOD; and fimit of quantitation (LOQ). The results are qualified due
to the uncertainty of analyte concentrations within this range. ‘ .

The relative percent difference between quantitation and confirmation columns exceeds internal quality control criteria. Because
the result is unconfirmed, it has been reported as a non-detect with an elevated detection limit :

The analyte was not detected at or above the repoiﬁng_!irnit.

Sample received with headspace.

A second aliguot of sample was analyzed from a container with headspace.

See Sample Narrative.

Laboratory Control Spike recovery not within control limits.

Precision not within control limits. ‘

The analyte was not detected at or above the reporting limit.

Dissolved anatyte or filtered analyte greater than total analyte; analyses passed_QC based on precision criteria.
Dissolved analyte or fittered analyte greater than total analyte; analyses failed QC based on precision criterta.
BOD result is estimated due to the BOD biank exceading the allowable oxygen depletion. -

BOD duplicate precision not within control limits, Due to the 48 hour holding time for this test, it is not practical to reanaiyze\ and
try to correct the deficiency.

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour hoiding time for this tést. it is not practical to
reanalyze and try to correct the deficiency.

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this test, it is not practical to
reanalyze and try to comect the deficiency.

BOD result Is estimated due to complete oxygen depletion. Due to the 48 hour holding time for this test, it is not practical to
reanalyze and try to comect the deficiency.
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En Chem Inc.

Analysis Summa.ry by Laboratory

1241 Bellevue Steet
" Green Bay, W1 54302

' 1080 Kennedy Avenue

Kimberly, WI 54138

S = Subcontracted Analysis

@ M O om oW om o w
5 2 B S P L8
SESREERE
2 & 06 b b 5 &
Test Group Name SR EB8LE SR ISl
BTEX G G GGG G G ¢
- BTEX BLANK G GG GGG g g
DRO Extended Range C10-C40 G GG GG g g
Minnesota Certification
G = En Chermn Green Bay 055-999-334
K= En Chem Kimberly 055-999-107
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FORM 1

VOLATILE ORGANICS ANAIYSIS DATA SHERET

Lab Name: ENCHEM INC. - GREEN BAY
Lab Code: ENCHEMGB Case No.:
Matrix: (soil/water) WATER

Sample wt/vol: (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column: DB-624 ID: 0.32 (mm)

Soil Extract Volume: {ul)

Contract:

SAS No.:

CLIENT SAMPLE NO.

BLKZ 1083-71

SDG No.: GRO2-082102
Lab Sample ID: BLKZ 1083-7]
Lab File ID:  002F0101

Date Received:

Date Analyzed: 08/21/02

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)
' CONCENTRATION UNITS:

" CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4------- Methyl tert-butyl ether 0.7700|U
71-43-2--————~ Benzene 0.3300|u
108-88-3-------- Toluene 0.7300|U
100-41-4------~ Ethylbenzene 0.7200fU
108-38-3------—- m/p-Xylene 1.500(U
85-47-6-- e o-Xylene 0.7400(0
108-67-8-=~--— -~ 1,3,5—Trimethylb€mzene 0.7200|U
95-63-F~-~-mmu 1,2,4-Trimethylbenzene 0.7100|U
91-20-3----u- Naphthalene 0.6900 U
———————————————— Total Xylenes 2.200)U0

FORM I voa
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, FORM 1 \ CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

BLKC 1275-33
Lab Name: ENCHEM INC. - GREEN BAY Contract:

Lab Code: ENCHEMGB  Case No.: SAS No.: SDG No.: GRO1-~072303

Matrix: (soil/water) WATER Lab Sample ID: BLKC 1275-33

Sample wt/vol: (g/mL) ML . lab File ID:  002F0101

Level: (10W/med) LOW : Date Received:

% Moisture: not dec. Date Analyzed: 07/23/03

GC Column: DB-624  ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: {ul) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/I: or ug/Kg) UG/L 0
1634-04-4--—-~-- Methyl tert-butyl ether 1.00]U
71-43-2-cn_ Benzene 1.00]0
108-88-3~-auu - Toluene 1.00{U0
100-41-4~ e Ethylbenzene 1.00(U
108-38-3-~u-—- --m/p-Xylene 2.00{U
95476~ o-Xylene : 1.00|U
108-67-8-~-cns 1,3,5—Trimethy1benzene 1.00(U0
95-63-6~———-—--- 1,2,4-Trimethylbenzene 1.00|U
891-20-3--~ue_ Naphthalene 1.00(U0
———————————————— Total Xylenes 3.00]0

FORM I vOA



| FORM 3 .
WATER VOLATILE BLANK SPIKE RECOVERY

Lab Name: ENCHEM INC. - GREEN BAY  Contract:
Lab Code: ENCHEMGB  Case No.: SAS No.:

Matrix Spike - Sanmple No.: BLKC 1275-33

(3

SDG No, : GRO1-07230Z

e SPIKE. BLANK BS BS QcC.
P ADDED CONCENTRATION{ CONCENTRATION % LIMITS
COMPOUND : (ug/L) - (ug/L) - {ug/L} REC #{ REC.
Methyl tert-butyl ether 20.00 0.00 19.83 9% |80-120
Benzene 20.00 0.00 15.68 98 (80-120
T Toluene 20.00 0.00 19.21 96 |80-120
ez, Ethylbenzene 20.00 0.00 18.48 92 180-120
. m/p-Xylene 40.00 0.00 36.52 91 {80-120
L o-~-Xylene 20.00 0.00 18.51 92 [B0-120
1,3,5-Trimethylbenzene 20.00 0.00 17.89 - 8% |80-120
,% 1,2,4-Trimethylbenzene 20.00 0.00 17.48 87 |(80-120
;i ’ Naphthalene 20.00 0.00 16.99 85 [80-120
' Total Xylenes 60.00 0.00 55.03 92 |[80-120

..W.‘
SPIKE BSD BSD

ADDED | CONCENTRATION % % QC LIMITS

COMPOUND {ug/L) (ug/L) 'REC #| RPD #; RPD REC.

& Methyl tert butyl ether 20.00 20.14 101 2 20 |80-120
Iy Benzene _ 20.00 15.07 95 3 20 }80-120
) Toluene 20.00 18.65 93 3 20 }80-120
o , Ethylbenzene 20.00 17.92 20 3 20 [B80-120
L m/p-Xylene _ 40.00 35.43 88 3 20 |80-120
(. o-Xylene 20.00 18.07 90 2 20 {80-120
1,3,5- Trlmethylbenzene 20.00 17.39 - 87 3 20 |80-120
1,2,4-Trimethylbenzene 20.00 17.20 86 2 20 [80-120
Naphthalene 20.00 17.81 89 5 20 |80-120

Total Xylenes 60.00 53.50 89 3 20 |80-120

) L

.E“

3y 3

B

{

4. Column to-be uged-to-flag-reeovery—and-—RPR-vatues—withanmrasterisk —

* Values outside of QC limits

L RPD: 0 out of 10 outside limits
Spike Recovery: 0 out of 20 ocutside limits

= COMMENTS :

L FORM III VOA
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Batch No, 83 6(?:1\ :
Project Name or ID_S ¢ JTh Coss Lo lég._ No. of Coolers: /

En Chem, ﬂnc.r Cooler Re_peﬁpt Log

Temps: 3 0°C

]

S. /.

A. Receipt Phase: Date cooler was opened:____/ [ l/ gh o By )'{G'ﬂ
1: Were samples received on ice? (MUSEDE <8 C )uu.ovevoeoeevereeeeeseeseee oo sereeees e seree ED NO?
2. Was there 2 TEMPEratUre BIANK?...........meecurerersonssssesssosrsssssnrsssssmsssssmmsssermessssessseseens 8 NO
3 Were custody seals present and intact? (Record on CCC) ............................................ YES - @ .
4: Are COC documents present?......... eeeeet e emeeeeeteseeeereresees oo eesee s e st et @ NO?
5: Does this Praject require quick turn arountd analysis?...............oeeeeeereseeeeseereesseesmserne YES @
6: Is there any sub-WarkZ.....c.oeeeveeeereanne. S emeneeaentessnesanaraseeres e seres e arssnrre et enraneats YES @
7: Are there any short hold time t@sts?.......o.evceveemvcerisii i S, NO
B: Are any samples nearing expiration of hold-time? (Within 2 days)...........c.cocveeennirensnn TES NO Contacted by\Who
9: Do any samples need to be Filtered or Preserved in the 1ab7............ooooeooooeoe oo YES! @ Contacted bnyho -
B. Check-In Phase: Date samples were checked-lﬁf 7 7/ 3*3-! 0% By: 1’ i
' 1: Were all sample containers listed on the COC received and intact?................{fE®  NO?  NA .
2. Sign the COC as received by En Chem. Completed@ NC
3 DO SaMPle [bElS MBEH the COCT ..oovoveesesecsoess s e os e &3 e
4. Completed pH check on preserved samples.. . 4 ...YES NO @ .
(This staternent does not apply to water: VOC O&G TOC DRO Total Rec Phenohcs) - -
5: Do samples have correct chemical preservation?...........c.ccveovinnerceieneenrisisnssesennens. YES NO? @
(This statement does not apply o water: VOC, O&G, TOC, DRO, Total Rec. Phenolics)
6: Are dissolved parameters fisld filtered?..........ecove..... [TORI 4 =1 NG? )
7. Are sample volumes adequate for tests requested? @ NO?
8: Are VOC SaMPles 5@ Of DUDBIES >BMM .c.veverves s GBS NO? NA
9: Enter samples into Jogbook. Completed@ NO
10: Place laboratory sample number on all containers and COC. Completed.........coeenne. @ NC
11: Complete Laboratory Tracking Sheet (LTS). Completed...............‘........;...................YES NO @
12: Start NONCOMfOMEANCE FOMM. ....ccvueesesesirresescrs et eessessessonsmrnneseseesesssessrenen YES  NO. )
13: lﬁitiate Subcontracting procedure. Completed J SR, = NO @
14: Check Eaboratnry sample number on aII contamers and COC. Uﬂ" @ ~_No _;_ NA
Short Hold-time tests:
48 Hours or less 7 days : Footnotes
Coliform (6 hrs} Flashpoint 1 Notify proper lab group
Hexavalent Chromium (24 Hrs) TSS ) . immediately. )
BOD Total Solids 2 Complete nenconformance memao.
Nitrite or Nitrate TDS .
Low Level Mercury Sulfide o
Orthio Phasphorus Free Liquids )
Turbidity Tol
Surfactants : -Agquecus Extractable Organics- ALL
Sulfite “Unpreserved VOC's
En Core Preservation Ash
Color

Rev. 4/11/03, Attachment to 1-REGC-5.

Subject to QA Audit, - Reviewed by/date 45 ?[/95/03

p:/everyone/forms/sampleraceiving/crl.doc
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' | En Chem, Inc. Cooler Receipt Log
Batch No. 82\1/ 70 é ‘ . .
F’foject Name dr 1D A/ K 15 ’ No. of Coolers; / Temps: /" s/

A. Receipt Phase: Date cooler was opened: g/ '?-«0 “z= By: d fz-

1: Were samples recé'rved on ice? (Mustbe <6 C et s e

2. Was there a Temperature BlanKP.. e,
3: Were custody seals present and intact? (Record on COC)..uuucervereeeeeee e,
: Are COC dosuments preseni?; ...................................................................................
: Doss this Project require quick turn around ANAIYSIET...ooeeirecceceeeee et

R

Contacted by/wWho M

7
9: Do any samples nead to be Filtered or Preserved inthe 13h 2., Contacted byM/ho

= 1 L2 . SO

2: Sign the COC as received by En Chem. Caompleted.....................
3: Do sample labels match the COG? .....vveeommmrrreesrrosssoooosooooooooo

4: Check sample pH of preserved samples. (Not VOCs) Comnpletad

[o2] 3]

: Do samples have correct chemical presenvation.........cccosii e NA
: Are dissolved parameters field THErEAT. ..oe et @
[ 7. Are sample volumes adequate for tasts requested? ..........
‘B: Are VOC samples fr_ee of bubbles >Bmm T ab bt ban gE bbb en s eea b ees pe et e nmes s NA

9: Enter samples into loghook. Completed..........oercrrec e

10: Place laboratory sample number on all containers and COC, Completed.................
11: Complete Laboratory Tracking Sheet (LTS). Completed........................

12: Start Nonconformance form. s s esenses see s e Y E S NO

- .

13! Initiate Subcontracting procedure. Campleted. ....oooiuriii e s YES -NO

l 14: Check laboratory sample number on all containers and COC, : ..YES NO
""" Short Hold-time tests: :
\ : =,
A 48 Hours or less - L;::%@ Footnotes
: Coliform (6 hrs) point 1 Notify proper lab group
e Hexavalant Chromium (24 Hrs) TSS Immediately.
BOD Total Solids < Complete nonconformance memo.
Nitrite or Nitrate TDS
Low Level Mercury Sulfide
Orthio Phosphorus Free Liquids
Turbidity Total Volatile Solids
Surfactants Agusous Extractable Organics- ALL
Suffite Unpreserved VOG's
En Core Preservation ' Ash
Colar

Rev. 9/5/2001, Attachment to 1-REC-5.
Subject to QA Audit. Reviewed by/date { éﬁ/z ?/p 7~

p:leveryonelfnrmslsamp!ereceivinglcri.doc
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En Chem Inc.

1241 Bellevue Sraet
Green Bay, WI 54302
520-469-2436
800-7-ENCHEM

Fax: 920-469-8327

Project Name :

SOUTH CASS LAKE -

- Analytical Report -

Project Number : Client: NRE
" FieldID: GP-18 Report Date : 8/29/02
Lab Sample Number : 824906-002 Collection Date : 8/14/02
MDH LAB ID : 055-999-334 Matrix Type : WATER
Organic Results
BTEX - WATER Prep Method: SW846 5030B i’rep Date: 8/721/02 Analyst: PMS
Analysis Analysis
Analyte Result EQL Units Code Date . Method
a,a,a- 1 rifluorotoluene 101 — %Recov 8/21/02 WI MOD GRO
Benzene < 1.0 10 ugh 821102 WI MOD GRO
Ethylbenzene < 10 1.0 ug/l B/21/02 Wi MOD GRO
Toluens < 1.0 1.0 ug/l 8/21/02 WI MOD GRO
Xylenes, -m, -p < 2.0 20 ugfl 8/21/02 Wi MOD GRO
Xylene, -0 < 10 1.0 ught 821/02 WI MOD GRO
Organic Results
BTEX BLANK Prep Method: Prep Date: 8/21/02  Analyst:
Analysis Analysis
Analyte Result EQL Units Code Date Method
BTEX - Blank 1083-71
Organic Results

DIESEL RANGE ORGANICS - WATER

Prep Method: WI MOD DRO

Analysis

Prep Date:  8/20/02  Analyst: KEG

Analysis

Analyte Result EQL Units Code Date Method
DIESEL RANGE ORGANICS < 250 250 ug/l. B/23/02 Wi MOD DRO
Blank spike g1.0 — © Yrecov 8r23/02 W1 MOD DRO
Blank spike duplicate 8s8.0 - % recov 8/23/02 Wi MOD DRO
Bilank < 200 B/23/02 Wi MOD DRO

200 ugfl.

3

1

C

1 L3 L]
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En Chem Inc.

1241 Bellevue Street
Green Bay, Wi 54302
820-488-2436
800-7-ENCHEM

Fax: 920-469.8827

Project Name :
Project Number :
Fleld ID ;

Lab Sample Number :

MDH LAB ID :

SOUTH CASS LAKE

GP-20
824906-004
055-999-334

- Analytical Report -

Client :
Report Date :

Collection Date :

Matrix Type

NRE
8/29/02

8Ma3an2

! WATER

DIESEL. RANGE ORGANICS - WATER

Organic Results

Prep Method: WI MOD DRO Prep Date:  8/20/02 Analyst: KEG

Analysis Analysis
Analyte Result EQL Units Code Date Method
DIESEL RANGE ORGANICS < 230 230 ug/L B/23/02 W! MOD DRO
Blank spike g91.0 — Yhrecov 8/23/02 Wi MOD DRO
Blank spike duplicate 88.0 --- % recov 8/23/02 WI MOD QRO
Blank < 200 200 ug/L 8/23/02 Wi MOD DRO



FORM 3
WATER VCLATILE BLANK SPIKE RECOVERY

Lab Name: ENCHEM INC. - GREEN BAY Contract:
Lab Code: ENCHEMGB Case No.: SAS No.: SDG No.: GRO2-082102:
Matrix Spike - Sample No.: BLKZ 1083-71
SPIKE BLANK BS BS QC.
ADDED CONCENTRATION | CONCENTRATTON % LIMITS
COMPOUND (ug/L} {(ug/L) - {ug/L) REC #| REC.
Methyl tert-butyl ether 20.000 0.0000 19.418 87 |85-115
Benzene ' 20.000 0.0000 12,364 87 |85~115
Toluene 20.000 0.0000 19.741 " 99 |85-115
Ethylbenzene 20.000 0.0000 19.634 98 |85-115
m/p-Xylene 40.000 0.0000 39.491 99 |85-115
o-Xylene 20.000 0.0000 19.837 99 |85-115
1,3, 5-Trimethylbenzene 20.000 0.0000 19.364 97 185-115
1,2,4-Trimethylbenzene 20.000 0.0000 19.137 96 {85-115
Naphthalene 20.000 0.0Q00 19,441 97 |85-115
Total Xylenes 60.000 0.0000 59.329 . 99 [85-115
SPIKE BSD BSD
. ADDED CONCENTRATTON % % QC LIMITS
COMPQUND {ug/L} (ug/L) REC #| RPD #| RFD REC.
Methyl tert-butyl ethe 20.000 18.660 28 1 20 |85-115
Benzene E 20.000 15.587 28 1 20 {85-115
Toluene ' 20.000 15.815 29 0 20 |85-115
Ethylbenzene 20.000 19.766 99 1 20 [85-115
m/p-Xylene 40.000 39.737 99 0 20 [85-115
o-Xylene 20.000 19.933 100 1 20 |85-115
1,3, 5-Trimethylbenzene 20.000 19.651 98 1 20 |85-115
1,2,4-Trimethylbenzene 20.000 19.410 97 1 20 |85-115
Naphthalene 20.000 20.633 103 6 20 |85-115
Total Xylenes 60.000 59.670 99 0 20 |85-115

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD:

0 out of 10 ocukside limits

Spike Recovery: 0 out of 20 outside limits

COMMENTS :

-

FORM
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Corporate Office & Laboratory

1241 Bellevue Street

f; 525 Science Drive
Green Bay, WI 54302 EN @HEM Madison, WI 53711
920-469-2436 » Fax: 920-469-8827 : -

608-232-3300 o

- Analytical Report -

Pi‘nject Name :+ SOUTH CASS LAKE STATION

Project Number :

Client: NRE
MDH LABID : 055.999-334
Collection Collection
Sample No. Field ID Date Sample No. Field ID Date
814647-001 GP-4 9/25/01 ‘ .
814647-002 GP-3 8/25/01
B14647-003 GP-5 i 9/25/01
B14B47-004 GP-5 ‘ 9/25/01
814647-005 GP-10 9/26/01
814647-006 GP-15 8/26/01
814847-007 GP-16 9/26/01
814647008  TRIP BLANK 9/26/01
Pilease visit our Internet homepage at: www.enchem.com
Soil VOC detects are corrected for the total solids, unless otherwise noted.
| certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and

Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sa
this finat report is authorized by Labaratory manadgement, as is verified by the following signature.
reproduced, except in full, without the written approval of the lab. The sample results relate only to

mpie comments. Release of
Reported resuits shall not he

the analytes of interest
tested,

igHature

(A /|

Madison Office & Laboratory

Fax: 608-233-0502
800-7-ENCHEM . INc 888-5-ENCHEM



Batc‘h‘ No. y/ qé 61'7

En Chem, Inc. Cooler Receipt Log

LoC

Project Name or D delr?‘/;’ &5‘{ g};ﬁ S';riz/g/:/ No. of Coolers: / Temps:

A. Receipt Phase: .Date cooler v.}as opened: 9 / 9‘«? / 2f By: 2 A—Q

1. Were samples received.on ice? (MUSt e $6 C )it sssssssss o ‘Yy NO?

2. Was there a Temperature Blank?.........ccoeviernrninsnmsnienne eberesnsinatnissrsesrenersenenensesiaflone YES NO .

KK Were custody seals present and intact? (Record on COC)
4 Are COC dOCUMENtS PIESEMT........ocierimnsresrmssssmmmmssmmsesessessesss st sl
5: Does this Praject require quick turn around analysis?.......ce.
B: IS tHEre Y SUB-WOTKT... et irsteveeseenss s bt e s ahas sttt e b e
" 7: Ara there any short hold time tests?.....; ................................................. S—
8. Are any samples neari_ng expiration of hold-time? (Within 2 (2 3T I
9: Do any samples need to be Filtered or Preserved in the lab?...

9 98’0‘ By:

B. Check-m Phase: Date samples were Checked-in:

1. Were all sample containers listed on the COC raceived and intact?. [ =) cl /U?/ LY

5: Do samples have correct chemical Presenvation?... ... e
_ B Are dissolved parameters field ﬁitared?
7:* Are sample volumes adequate for tests requested? .
8: Are VOC samples free of bubbles SBIIM ...t e N

9: Enter samplEs into loghook. Completed........ T N

10: Place laboraiory sample'number an all céntainers and COGC. Completed

11: Complete Laboratary Tracking Sheet (LTS). COMPIEted.........cuurimimsiismssmsareisncns
12: Start.NONCONTGMMANGE TOITM. -..iiivrerer orerrsmnrre s rireriess s sttt

13: Initiate Subcontracting procedure, COMPIEIEG......vcurrir e issars s ensssessnsens

14: Check laboratary sample number on all containers and coc. ...

Contacted byMho__

Contacted by/Who

NA See E—Mq“(aﬂa&ﬂx_ﬂ ‘

Short Hold-time tests:

48 Hours or less 7 days Footnotes

Caliform {6 fus) Fiashpoint . 1 Notify proper ab group
Hexavalent Chromium (24 Hrs) TSS immediately.

BOD Total Solids 2 Complete noncanformance memao.
Nitrite or Mitrate ’ TDS

Low Level Mercury Sulfide _ .

Ortho Phosphorus Free Liquids

Turbidity Total Volatile Solids

Surfactants Aqueous Extractable Organics- ALL »

Sulfite . Unpraserved VOC's i
En Core Preservation - - Ash

Calor

Rev. 9/5/2001, Attachment to 1-REC-5.
Subject to QA Audit.

p:/everyone/forms/samplereceiving/arl.doc

Reviewed by/date__ £ £) fo( ; I’ gl
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En Chem Inc.

1241 Bellevue Street
Green Bay, Wi 54302
920-469-2436
800-7-ENCHEM

Fax: 920-469-8827

Profect Name :

- Analytical Report -

SOUTH CASS LAKE STATION

Project Number ; Client: NRE
FieldID: GP<4 Report Date : 10/5/2001
Lab Sample Number : 814647-001 Coilection Date : 9/25/2001
MDH LABID : 055-999-334 Matrix Type : WATER
Organic Results
BTEX - WATER Prep Method: SW846 50308 Prep Date:  10/1/2001 Analyst: PMS
: Analysis Analysis
Analyte Result EQL Units Code Date Method
a,a,a-Trifluorotoluene 96 — - %Recov 10/4/2001 MOD 80218
Benzene 1300 10 ugll 10/4/2001 MOD 8021B
Ethyibenzene 230 © 10 ug/! 10/4/2001 MOD 80218
Toluene < 10 10 ug/! 10442001 . moOD 80218
Xylenes, -m, -p < 20 20 ugA 10/4/2001 MOD 80218
Xylene, -0 < 10 10 ugh 10/4/2001 MOD 80218
Organic Results
BTEX BLANK Prep Method: Prep Date:  10/1/2001 Analyst:
) Analysis \ Analysis
Analyte Resuilt EQL Units Code Date Method
BTEX - Blank 968-69
Organic Results
DIESEL RANGE ORGANICS - WATER Prep Method: WiMOD DRO Prep Date:  9/28/1901 Analyst: DJB
. Anaiysis Analysis
Analyte Resut EQL Units Code Date Method
EXTENDED RANGE 830 160 ugh 9/28/2001 Wi MOD DRO
Biank spike ' 79 - %Recov 9/28/2001 Wi MOD DRO
Blank spike dupiicate 87 - %Recov 5/28/2001 Wi MOD DRO
Blank < 180 160 ug/! 9/28/2001 Wi MOD DRO



En Chem Inc.

1247 Belavua sreet
Green Bay, W] 54302
920-469-2436
BOD-7-ENCHEM

Fax: 920-463-8827

- Analytical Report -

Project Name : SOUTH CASS LAKE STATION

Project Number :
Field ID : GP-3
Lab Sampie Number : §14647-002
MDH LAB ID : 055-999-334

Client :
Report Date :

Collection Date :

Matrix Type :

NRE
10/5/2001

5/25/2001

WATER

Organic Results

‘BTEX - WATER Prep Method: SW846 50308 Prep Date: 10/1/2001 Analyst: PMS
. . Analysis Analysis
Analyte Result EQL Units Code Date Method
a,a,a-Trifiuorotoluene B6 - %Recov 10/212001 “MOD 8021B
' Benzene 340 1.0 ug/! 10/2/2001 MOD 80218
Ethylbenzene < 1.0 1.0 ug/l 10/2/2001 MOD 8021B
Toluene < 1.0 1.0 ug/l 10/2/2001 MOD 8021B
Xylenes, -m, -p < 2.0 20 ugfl 10/2/2001 " MOD 8021B
Xylene, -0 <10 10 ug/l 10/2/2001 MOD 80218
Organic Results
BTEX BLANK Prep Method: : Prep Date:  10/1/200F Analyst:
. . . Analysis Analysis
Analyte Resuit EQL Units Code Date Method
BTEX - Blank - 968-69

DIESEL RANGE ORGANICS - WATER

Organic Results

Prep Method: WiMOD DRC  Prep Date:

9/28/1501 Analyst: DJB

L3 Lo L L2

‘ ‘ Analysis Analysis

-Analyte Result EQL Units Code Pate Method
EXTENDED RANGE < 160 160 ug/l 9/28/2001 Wi MOD DRO
Blank spike 79 — ;‘/nRecov 9/28/2001 Wi MOD DRO
Blank spike duplicate 87 — %Recov 9/28/2001 Wi MOD DRO
160 . ugh 9/28/2001° Wi MOD DRO

Blank - < 180

_L____]

R

#

T
! R

§

-

-

o



En Chem Inc.

1241 Belevue Street
Green Bay, Wl 54302
920-469-2436
80C-7-ENCHEM

Fax: 920-459-8827

- Analytical Report -

Project Name : SOQUTH CASS LAKE STATION

Project Number : Client: NRE
Field. ID: GP-5 Report Date : 10/5/2001
Lab Sample Number : 814647-003 Collection Date : 9/26/2001
MDH LABID : 055-999-334 Matrix Type : WATER
Organic Resuits
BTEX - WATER Prep Method: ' SW846 5030B . Prep Date:  10/1/2001 Analyst: PMS
Analysis Analyéis
Analyte Result EQL Units Code Date Method
a,a,a-Trifluorotoluene 108 — %Recov 107212001 "MQD 80218
Benzene < 1.0 1.0 ug/l 10/2/2001 MOD 8021B
Ethylbenzene < 1.0 1.0 ug/l 10/2/2001 MOD 80218
Toluene < 1.0 1.0 ughl 10/212001 MOCD 80218
Xylenes, -m, -p < 20 2.0 ug/| 10/2/2001 MOD 80218
Xylene, -0 < 1.0 1.0 ug!! 10/2/2001 MOD 80218
Organic Results - '
BTEX BLANK Prep Method: Prep Date:  10/1/2001 Analyst:
‘ . Analysis Analysis
. Analyte . Resuit EQL Units Code Date MBthDd
BTEX - Blank 968-69

DIESEL RANGE ORGANICS - WATER

Organic Results

Prep Method: Wi MOD DRO Prep Date:

9/28/190! Analyst: DJB

Analysis Analysis
Analyte Result EQL Units Code Date Method
EXTENDED RANGE < 180 180 ug# 9/28/2001 Wi MOD DRO
Blank spike 79 -— %Recov 9/28/2001 Wi MOD DRO
Blank spike duplicate 87 ~  %Recov _ 9/28/2001 Wi MOD DRO
Blank < 160 160 ug/l . - *9/28/2001 Wi MOD DRO



En Chem Inc.

1247 Behevue sSreer
Green Bay, W1 54302
820-469-2436
A00-7-ENCHEM

Fax: 920-469-8827

Project Name :

- Analytical Report -

SOUTH CASS LAKE STATION

Project Number : Client : NRE
Field ID : GP-6 Report Date : 10/5/2001
Lab Sample Number : 814647-004 Collection Date : 8/25/2001
MDH LAB ID : 055-999-334 Matrix Type : WATER i
" Organic Results
BTEX - WATER Prep Method: SW846 5030B Prep Date:  10/1/2000 Analyst: PMS
. . Analysis Analysis
Analyte Result EQL Units Code Date Method
a,a,a-Trifluorotoluene 107 - %Recov 10/2/2001 MOD 80218
. Benzene < 1,0 1.0 ug/] 10/2/2001 MOD 80218
Ethylbenzene < 1.0 1.0 “ugfl 10/2/2001 MOD 80218
Toluene < 1.0 1.0 ug/l 10/2/2001 MOD 8021B
Xylenes, -m, -p <20 2.0 ug/l 10/2/2001 MOD 8021B
Xylene, -0 _ < 1.0 1.0 ugfl 10/272001 MOD 80218
Organic Results
BTEX BLANK Prep Method: Prep Date:  10/1/2001 Apalyst:
: . . Analysis Analysis
Analyte Result EQL Units Code Date Method
BTEX - Blank 968-69
Organic Results

DIESEL RANGE ORGANICS - WATER

Prep Method: Wi MOD DRO  Prep Date:

9/28/1901 Analyst: DJB

Analysis Analysis

Analyte Result EQL Units . Code Date Method
EXTENDED RANGE < 150 160 ug/i 9/28/2001 Wi MOD DRO
Blank spike 79 —_ %Recov - a/28/2001 Wi MOD DRO
Blank spike duplicate a7 — %Recov 9/28/2001 Wi MOD DRO
Blank < 180 16[; ug/l 9/28/2001 Wi MOD DRO

B e e
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En Chem Inc.

1441 Belevue sTeer
Green Bay, Wi 54302
920-469-2436
BOO-7-ENCHEM

Fax: 820-469-8827

Project Name ;

Project Number :

- Analytical Report -

SOUTH CASS LAKE STATION

Client : NRE

DIESEL RANGE ORGANICS - WATER

Prep Method: Wi MOD DRO Prep Date:

Field ID : GP-10 Report Date : 10/5/2001
Lab Sample Number : 814647-005 Collection Date : 9/26/2001
MDH LAB D : 056-999-334 Matrix Type : WATER
Organic Results
BTEX - WATER Prep Method: SWB46 5030B Prep Date:  10/1/2001 Analyst: PMS
. Analysis Analysis
Analyte Result EQL Units “‘Code Date Method
a,a,a-Trifluorotoluene 108 - %Recov 10/2/2001 MOD B0Z21B
Benzene < 1.0 1.0 ugi 10/2/2001 MOD 80218
Ethylbenzene < 10 1.0 ug/l 10/2/2001 MOD 80218
Toluene < 1.0 1.0 ugfl 10/2/2001 MOD 8021B
- Xylenes, -m, -p < 20 20 ug/l 10/2/2001 MOD 80218
Xylene, -0 < 1.0 1.0 ug/ 10/2/2001 MOD 8021B
Organic Results
BTEX BLANK Prep Method: Prep Date:  10/1/2001 Analyst:
. i Analysis Analysis
Analyte Resuft EQL Units Code Date ‘Method
BTEX - Blank 968-69 ‘
' Organic Results

9/28/1901 Analyst: DJB

o ’ Analysis Analysis

Analyte Resuit EQL Units Code Date Method
EXTENDED RANGE < 160 160 ugh! 8/28/2001 Wi MOD DRO
Blank spike 79 — %Recov 912872001 - Wi MOD DRO
Biank spike duplicate 87 —~  %Recov 92872001 Wi MOD DRO
Blank < 160 . 160 ught 9/28/2001 Wi MOD DRO



En Chem inc.

1241 Beltlevue sSiraet
Green Bay, WT 54302
920-469-2436
800-7-ENCHEM

Fax: 820-489-8827

- Analytical Report -

Project Name : SOUTH CASS LAKE STATION

" Project Number : , Client :
FieldiD: GP-15 Report Date :

Lab Sample Number: 814647-006 o Collection Date :
MDH LABID : 055-999-334 Matrix Type :

NRE
10/5/2001

9/26/2001

WATER

Organic Results

BTEX - WATER . Prep Method; SW846 50308 Prep Date:  10/1/2001 Analyst: PMS
. . Analysis Analjsis
Analyte Result EQL Units Code Date Method
a,3,a-Trifluorctoluene 108 - — %Recov 10/2/2001 MOD 80218
Benzene < 1.0 1.0 © ugh 10/2/2001 MOD 80218
Ethylbenzene < 1.0 1.0 ugfl 10/2/2001 MOD 8021B
Toluene < 1.0 1.0 ugfl 10/2/2001 MOD 8021B
Xylenes, -m, -p < 2.0 20 ug/l 10/2/2001 MOD 8021B
Xylene, -0 < 1.0 1.0 ugll 1042/2001 MOD 80218
Organic Resuits '
BTEX BLANK Prep Method: Prep Date:  10/1/2001 Analyst:
. - Analysis - Analysis
Analyte , Resuit EQL Units Code " Date Method
BTEX - Blank 968-69
Organic Results
DIESEL RANGE ORGANICS - WATER Prep Method: WiMOD DRO Prep Date:  9/28/1901 Analyst: 0JB
: . i Analysis Analysis
Analyte Result EQL Units Code Date Method -
EXTENDED RANGE - < 160 160 ’ ug/l 9/28/2001 Wi MOD DRO
Blank spike , ’ 79 — %Recov 9/28/2004 Wi MOD DRO
Blank spike duplicate 87 - " %Recov §/28/2001 Wi MOD DRO
9/2872001 Wi MOD DRO

Blank < 160 ' 160 T

I N

g g




En Chem inc.

1247 BeHavUe Sireet
Green Bay, Wi 54302
920-469-2438
8300-7-ENCHEM

Fax: 920-469-8827

Project Name :

- Analytical Report -

SOUTH CASS LAKE STATION

Project Number.: ' Client: NRE
FieldID: GP-16 Report Date : 10/5/2001
Lab Sample Number : 814647-007 Collection Date : 8/26/2001
MDH LAB ID : 055-999-334 Matrix Type : WATER
Organic Results
BTEX - WATER Prep Method: SWB846 5030B  Prep Date:  10/3/2001 Analyst:  SMT
L Analysis Analysis
Analyte Result EQL Units Code Date Method
a,a,a—Triﬂuorotolﬁene 102 — %Recov 10/3/2001 MOD 8021B
Benzene 19 1.0 ug/! 10/3/2001 MOD 80218
Ethylbenzene < 1.0 1.0 ugh 10/3/2001 MOD 80218
Toluene < 1.0 1.0 ug/[ 10/3/2001 MCD 8021B
Xylenes, -m, -p < 2.0 20 ug/! 10/3/2001 MOD 80218
Xylene, -0 < 1.0 1.0 ugfl 10/3/2001 MOD 80218
Organic Results
BTEX BLANK Prep Method: Prep Date: 10/3/2001 Analyst;
. o Analysis Analysis
Analyte Result EQL Units Code Date Method
BTEX - Blank 968-73
Organic Resuits
DIESEL RANGE CRGANICS - WATER Prep Method: Wi MOD DRO Prep Date:  9/28/1901 Analyst: DJB
. Analysis Analysis
Analyte Result EQL Units Code Date Metgod
EXTENDED RANGE < 160 160 ugfl 9/28/2001 Wi MOD DRO
Biank spike ‘ 79 — %Recov 9/28/2001 Wi MOD DRO
Blank spike duplicate 87 — %Recov © 9/28/2001 Wi MOD DRO
Biank < 160 160 ug/t 9/28/2001

Wi MOD DRO



—
1247 Helsvue STeet L—l
- Grean Bay, WI 54302 s

Eﬂ C . ' 920-469-2438 :
hem Inc | 800-7-ENCHEM M
Fax: B20-469-8827 e
el

- Analytical Report - —

Project Name : SOUTH CASS LAKE STATION ' : T

Project Number : Client : NRE i
Fieid ID : TRIP BLANK : " Report Date : 10/5/01 —

Lab Sample Number : 814647-008 ' Collection Date : 8/26/01 -

MDH LAB ID : 055-999-334 Matrix Type : WATER _
Organic Results . -

BTEX - WATER Prep Methed: SW846 50308 Prep Date:  10/1/01 Analyst: PMS i

) ' . Analysis Analysis -

Analyte - Resuit EQL Units Code Date Method

~—

a,a,a-Trifluorotoluene - 107 - %Recav 10/2/01 MOD 80218

A

Benzene 1.0 1.0 ugfl 10/2101 MOD 8021B
1.0 1.8 ug/l 10/2/01 MOD 8021B
1.0 1.0 ugfl 10/2/01 MCD 80218 '

2.0 20 ugfl . 10/2/01 MOCD 80218

A

Ethylbenzene

A

Toluene

A

Xylenes, -m, -p

A

Xylene, -0 1.0 1.0 ugh 10/2i1 MOD 80218

Organic Results

] Analysis Analysis
Analyte . Result EQL Units Code Date Method

BTEX - Blank : 5968-69

—

b

1

BTEX BLANK Prep Method: Prep Date:  10/1/01 Analyst: ’_1
. g

4

H

~
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i " 1795 Industrial Drive
/ . Green Bay, WI 54302
. ) 920-469-2436
EN CHEM 800-7-ENCHEM

INC. Fax: 920-469-8827

- et

- Analytical Report -

Project Name : SOUTH CASS LAKE STATION
Project Number : . Client: NRE

MDH LAB iD : 055-999-334

Collection ‘ Collection
Sample No. Field 1D Date . Sample No. Field ID Date
812488-001 MW-1 : 6/612001
812488-002  MW-2 6/6/2001
812488003 Mw-4 : 6/6/2001
812488-004  FIELD BLANK 6/6/2001
812488-005 TRIP BLANK . 6/6/2001

Please visit our Internet homepage at: www.enchem.com
Soil YOG detects are corrected for the total solids, unless otherwise noted.

| certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample comments. Release of

this final report is authorized by Laboratory management, as is verified by the foliowing signature. Reported results shall not be
reproduced, except in full, without the written approval of the fab. The sample results relate only to the analytes of interest

% %//J CA3/0/

Date
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EN CHEM - GREEN BAY COOLER RECEIPT LOG

Batch No. _¢P VY7 & Project Name or ID_<.9, (JU‘M& SS )44(6%7@!/ No. of Coolers;
Temps: / / / 5 S c W1 only gz : RCI

A. Receipt Phase: Date cooler was opened: é" X -d ‘ By:

1: Woere temperture blanks present? ..(record temperatures above) ...

2: Were custody seals present? (Also record on COC).................... ettt s ane et sa s

3. Are COC documents present?...............uueoveree.. e et e

4: Were all sample containers for tests requested on the COC received? ..........coeeunn. e,

5: Do sample [abels mateh the COCT ..o ettt eaesee s

6. Are there any short NOIHME LESISP..........cccerrewvmeurmrssssressomesessemns s QE_SD NO

7: Are sampie volumes adequate for tests requested? .,
8: Are VOC samples free of DULBIES SBMM ...vvcrvervoveevevesmsecescnnsssssoseeoss s,

9: Are disSOVed Parameters fIEld fEIRHT. ... .. werversorroserecescerseossseenoooesosooooesose

10: Check sample pH of praserved samples. {not VOCs) Completed.......
11: Are samples preserved properly‘? ’
12: Stared nénccnfomancelphgné log record if applicable. Cnmp!etad.....................7 ..... .....
13: Enter samples Into Project Loghook. Completed...................
14: F'Iace'-laboratory sample numbér on all containers  Completed

15: Check laboratory sample number on all containers and COC Completed

SR

Initals/Date

bp (-g-of

B. Log-in Phase: Date samples were Iogged—ln @[ [o { By:
1: Were samples received on ice? (MUSE BB S 4 G )...ouuveceeeecmuisueeescseessssssoeoeoeoosoeoeoe YES NO?

2: Is the COC signed as received by EN CHEM 2......voowuveoceesoroeeeesssooes oo &ZBs NoO

3: Is this Project a QUICk TUM PrOJECt..v......ocvurenererersssssessscrssssssees s eosssessessooeesseeeee YES &b

4: |s there any SUB-WOTK?.cosvrvvisscnrtnesresassssmsssss e nssenaneessassssesssssmmssssesssssssssmsesesessos e onr, YES &2

5 Are zny samples nearing expiration of hold-time? (Within 2 days)............ TP YES' @ . Qontacted
6: Initiate Subcontracting procedure, SOP 1-REC-4, if applicable. Completed.....................YES NO é
Short Hold-time tests:
_ 48 Hours or less . 7 days Footnotes
Coliform (6 hrs) . Flashpoint 1 Notify proper lab group
Hexavalent Chromium (24 Hrs) TSS ) ‘ immediately.
BOD Total Saolids 2 Complete phone log.
Nitrite TDS ‘
Ortho Phosphorus | Sulfide
Turbidity : Free Liguids
Surfactants Total Voiatile Solids
Sulfite Aqueous Extractabie Organics- ALL
En Core Preservation Unpreserved VOC's
Color Ash -
Rev. 12/15/99, Attachment to 1-REC-5. . ' *Subject to QA Audit.

| have reviewed Log-in sheets, resolved all nonconformance issues,corrected and properly documented these actions

Project Mgmt reviewed by/date_ {_A+ I 154 ( Jy
F.\SOP\FORMS\GBCRL_U4.DOC

April 24 2nnn



En Chem Inc.

I £ 5 INTUSTEl Unve
Green Bay, Wl 54302
920-469-2436
800-7-ENCHEM

Fax: 920-469-8827

Project Name :

- Anaﬂyticaﬂ Report -

SOUTH CASS LAKE STATION

DIESEL RANGE ORGANICS - WATER

Organic Results

Prep Method: WiMOD DRO Prep Date:

Project Number : Client: NRE
Field ID : MW-1 Report Date : 6/12/01
Lab Sample Number : 812488-001 Collection Date : 6/6/01
MDH LAB ID : 055-399-334 Matrix Type : WATER
Organic Results
BTEX - WATER Prep Method: SW846 5030B  Prep Date: 6/11/01 Analyst: MSB
: : ) Analysis Analysis
Analyte Result EQL Units Code Date Method
a,a,a-Trifluorctoluene 104 — %Recov 6M1/01 MOD 80218
Benzene < 1.0 1.0 ug/i 6/11/01 MOD 80218
Ethylbenzene < 1.0 1.0 ug/l 6/11/01 MOD 8021B
Toluene < 1.0 1.0 ug/l 8/11/01 MOD 80218
Xylenes, -m, -p < 20 2.0 ug/l 6/11/01 MOD 8021B
Xylene, -o < 1.0 1.0 ug/l 6/11/01 MOD 80218
Organic Resulits
BTEX BLANK Prep Method: Prep Date: 6/11/01  Analyst:
L Analysis Analysis
Analyte Result EQL Units Code Date Method
BTEX - Blank 939-19

&/3/01  Analyst: DJB

: . ‘ Analysis Analysis
Analyte Result EQL Units Code Date Method
DIESEL RANGE ORGANICS < 100 100 ugh 6/8/01 Wi MOD DRO
Blank spike 86" — %Recov 6/8/01 Wi MOD BRO
Blank s;ﬁke dupticate 88 - %Recov 6/8/01 Wi MOD DRO
Blank <50 8/8/01 - . WiMOD DRO

50 ‘ ug/l

£
9
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x
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1790 INQustat Urive
. . Green Bay, Wi 54302
§20-465-2425
En Ch@m inc. 800-7-ENCHEM
Fax: 920-489 877

] : - Analytical Report -

Project Name : SOUTH CASS LAKE STATION

Project Number : Client : NRE

Field ID: mw-2

Report Date : 6/12/01
Lab Sample Number : 812488-002 : Collection Date : 6/6/01
MDH LAB ID : 055-999-334 Matrix Type : WATER
Organic Results -
BTEX - WATER Prep Mgthod: SWa46 50308 Prep Date:  6/11/01 Analyst: MSB
7 , . Analysis Anaiysis
Analyte , Resuit EQL Units . Code Date Method
a,a,a-Trifluorotoluene 104 — %Recov 6/11/01 MOD 80218
Benzene < 1.0 " 10 ug/ 6/11/01 - MOD 80218
Ethylbenzene < 1.0 1.0 ugi 6/11/01 MOD 8021B
Toluene ) < 1.0 1.0- ug/! - 8M1/01 MCD 80218
Xylenes, -m, -p < 20 20 ugh 6/11/01 MOD 80218
Xylene, -0 < 10 1.0 ugh 61101 moD so218 _
Organic Results '
BTEX BLANK ' Prep Method: Prep Date:  6/11/01  Analyst:
' . Analysis Analysis
Analyte - Result EQL Units Code Date Method
BTEX - Blank 939-19 ’ ‘
5 - 7 Organic Resuits
DIESEL RANGE ORGANICS - WATER Prep Method: Wi MOD DRO Prep Date:  6/8/01 Analyst: DJB .
- . Analysis Anaiysis
Analyte Result EQL Units Code Date Mathod
DIESEL RANGE ORGANICS < 100 100 ugh | 6/8/01 Wi MOD DRO
Blank spike 86 - %Recov 6/8/01 Wi MOD DRO
Blank spike duplicate ‘ 88 — %Recov 6/8/01 wWiMOD DRO -
Blank < 50 T 50 ug/l ) 6/8/01 Wi MOD DRO



En Chem Inc.

1799 Ingusmal unve
Green Bay, WI 54302

920-459-2436
800-7-ENCHEM
Fax: B20-469-8827

- Analytical Report -

Project Name : SOUTH CASS LAKE STATION

Project Number :
Field ID : Mw-4
Lab Sample Number : 812488-003

MDH LAB ID : 055-999-334

Client: NRE
Report Date : 6/12/01
Collection Date : 6/6/01

Matrix Type : WATER

{

Organic Results

BTEX - WATER Prep Method: SWB846 5030B Prep Date:  6/11/01 Analyst: MSB
) i Analysis Analysis
Analyte Result EQL Units Code Date Method
a,a,a-Trifluorotoluene . 103 - %Recov 6/11/01 MOD 80218
-Benzene : < 1.0 1.0 ugfl 6/11/01 MOD 80218
Ethylbenzene - < 1.0 1.0 ug/l 61101 MOD 80218
Toluene < 1.0 1.0 ug/l : 6/11/01 _MOD 80218
Xylenes, -m, -p < 20 2.0 ugfl - 6/11/01 MOD 80218
Xylene, -o < 1.0 1.0 ug/t : 6/M1/01 MOD 8021B
Organic Results '
BTEX BLANK ‘Prep Method: PrepDate: 6/11/01  Analyst:
) . Analysis Analysis
Analyta . ' Result EQL Units Code Date Method
BTEX - Blank _ . 939-19
Organic Results

DIESEL RANGE ORGANICS - WATER

Prep Method: Wi MOD DRC Prep Date:  6/8/01 . Analyst: DJB

Analysis Analysis

Analyte Result EQL Units Code Date Method
DIESEL RANGE ORGANICS . < 100 100 ug/! 6/8/01 Wi MOD DRO
Blank spike 86 — . %Recov o elem Wi MOD DRO
Blank spike duplicate a8 — %Recov : ' €/8/01 Wi MOD DRO
Blank < 50 50 ~ ug/ 618/01 Wi MOD DRO

|

10

=

e

1

-



En Chem Inc.

1795 INQusSINal Lnive
Green Bay, W1 54302
820-469-2438
B00-7-ENCHEM

Fax: 920-469-8827

- Analytical Report -

Project Name : 'SOUTH CASS LAKE STATION
Project Number : Client: NRE
Field ID : FIELD BLANK Report Date : 6/12/01
Lab Sample Number : 812488-004 Collection Date : 6/6/01
MDHLAB ID : 055-999.334 Matrix Type : WATER
) Organic Results
BTEX - WATER Prep Method: SW846 50308 l5rep Date: 6/11/01 Analyst: MS8
. . Analysis Analysis
Analyte Result EQL Units Code Date  Method
a,3,a-Trifluorotoluene 104 —_ %Recov ) 6/11/01 MOD 80218
Benzene < 10 1.0 ugft - 6/11/01 MOD 80218
Ethylbenzene < 1.0 1.0 ug/l 6/11/01 MOD 8021B
Taluene < 1.0 1.0 ugf! 6/11/01 MOD 80218
Xylenes, -m, -p < 20 2.0 “ughl 6/11/01 - MOD 80218 -
Xylene, -0 < 1.0 1.0 : ugft 6/11/01 MOD 80218
Organic Results
BTEX BLANK Prep Method: Prep Date:  6/11/01 Analyst;
‘ . Analysis Analysis
Analyte Result EQL Units Code Date Method
BTEX - Blank 939-19



. 1448 INQusinal bnve
C h ﬂ Green Bay, Wl 54302
‘ . i 920-460-2435
En em n c - BUC-7-ENCHEM
Fax: 920-463-8827

. | - Analytical Report -

Project Name : SOUTH CASS LAKE STATION

Project Number : ‘ : Client: NRE ol
Field iD : TRIP BLANK : Report Date : 6/12/01 ]

Lab Sampie Number : 812488-005 . Collection Date : 6/6/01 -
MDHLABID : 055-599-334 . Matrix Type : WATER _J

Organic Results

BTEX - WATER _ Prep Method: SW84650308 Prep Date: 6/1101  Analyst: MSB :]
. Analysis . Analysis ‘
Analyte Result EaL Units Code Date Method “
a,3,a-Trifluorotoluene 103 — %Recov : 8/11/01 MOD 80218 ‘ ’—t
Benzene < 1.0 1.0 ug/l _ 61101  MOD 80218 =i
Ethylbenzene < 1.0 1.0 ug/l : 6/11/01 MOD 80218 ~
- {
Toiuene < 1.0 1.0 - ugll 6/11/01 MOD 80218 J ‘
Xylenes, -m, -p < 20 20 ug/ et MOD 80218 :
Xylene, -0 < 10 1.0 ug/l 6/11/01 ~ MOD B021B ]
' Organic Results -
BTEX BLANK . Prep Method: Prep Date: 61101  Analyst: ]
. Analysis Analysis w
Analyte ' Result - EQL Units Code Date Method
BTEX - Blank - 935-19 3
i
J

-

1.L

-

'
l—l



Form i
Extraction Blank

Andal by: MSB
Anal date: - 6/11/01
Blank #: 239-19
REFUKIEL

LOD Lo RESULT UNITS Q
Benzene 0.45] 1.5[ND ug/L.
Toluene 0.68] 2.27|ND ug/L
Ethylbenzene 0.82] 273IND | Jug/L
m/p-Xylene 1.70] 8.7(ND ' ug/L
o-Xylene 0.77] 2.6{ND ug/L
Methy! tert-butyl ether 0.43] 1.43{ND ug/L
a.q.a-Trifluorotoluene 103 - |%recov

B8

ND

939-19.xlt
6/13/01

Form | - Organic

Analyte present in biank, Vaiue in sample(s)
may be suspect.
Not Detected

Rev. 3
June 2000



Cl 03-C 1 01 0 00 O Lo
| ) . : . A)iqey 10 ssesias pue Bupopd [eloeds
Hmw.“; Ez.:omE_ S ¥ Ag panposy | Ui fereq A8 paysInbuyey 0] y0alqns ase QoN uo sejdweg
Em.mw._n_ «nz 7 Emmu._n_ . ‘SSUPRY ey
; ) . #
L eos %smzu 18j992 B /eiEQ e S V- Ag ﬁ_w\mmz B /e1Eq — \ wm\wm“:mauz__uz s ot
I TS AV .JN\%) :
v oM - i . . i IBIN- xe aualy
) zn a_sm mshuw: o e /ereq e S umwr Muumw .wE._.erm : :Ag uw ..Uw - >__ms_ ; 8 T
; - a0 ﬁ \ww | INE- r:_ A \\-.2)3 /ﬁ TV .\M . 5] _\.Wq lo- .8 f \\% Mw ‘{eron0) Aq spnsay ysny .__umun_wMZ >
, ] ’ ool ; . - oL : 3
J . nau._. a_muum a_nEmm =1 Lo -\ # ;- :Ag pameosa | .mpw_._m.wumo \h@m\ Mm_ \.WM‘_ W\a {ebimuoins/izraidde of 108lgns Jyy us
E : \\\. ) I
. R, - @ ﬁ 0-L-) n...(\v_ ! m»ﬁ% . \m% b«.u\“\ :Ag pausin M __mf Liedd - (1v1) peysanbey s punozewing ys
Z o oelolg Eo:o ug 81} /ey AR panjanay 18U fate(] : u
] § { 09 t055/9
.r.w\ 7. Q ,\J \mm\»\wfww...w\ \.W.T
r, ANV
A PEVE | ~k= TAN e -
mm “...\ o ] F - i BRI » | ) )
_ [ 3 x| A SN ary
] g f NEIAE A=A |
! w 7 AT X o 2 =Ly | 7o
. .\ ) T Ik =i iy, [
Y v g %w A Hwﬁ ,b\\w LmJ.LL“« N { 7 r«%\\ i
£ s VEET . fug asy-gey)
ot “ : sueswo veng /7 x| gtewd oo
O — T
FFEeL M\w ¥ oLson ey \&V. um“_n_,__nmnumu —— {ebireyaing o} 108lgng) Al [9AeT WeyOU
% [202ET9=) 304N (eBreyning oy 1o8lqnsg) (] (eae wsynu
10858 AR LTI Ia) A T AluQ synss
YE iy T A0S 7 ] N ‘Ssaippy SRM=M ﬂu.;._.m: ﬁﬂwmnﬂ@ i M_E_o aseap
TE = 7] g . suondg ebeyoey ele
Pk T ld Y7 Fap 7 .Emano )./V. xuel | Aiojemlay
= 3 Ap & \J. W. gy L 10] 8010AU} T ¥y =7 \%ﬂ fuud) Ag nmaEm
N‘%‘wimaw i l..w\m.a?)ml J.\__.: - eEg 10ejw
A5 VI IINS T Ty ey S L L [ 7 78797 dacoo NOLIYAGISTHd s M. Qq e
N T uedwog (ON/SIA) La3HT LTI b SRR (o G
=g L L L 7 L L 7 $._\ uoNN[Og 24Ryins|g WwMpoS = - . :
FOCT) Ty oL voded e HOEH=D  |ouemaige=y Bungu=3 EINISD  VOSZHD DHeE - audwey Jequiny joafa,
# Bono #'0d 1 auoydae
Loc ~ 7, Pa— & ]
7w s 3009 %ﬁ@ﬁm@@ J0 Zﬁm@ PASE =12 3
| i ) Q Q&% =7 \T;J ‘19EIU0D 1930y,
TOLO-£53-909 ;XVa LEBE-6OT-026 XVI ..* lw. \u w \4& ‘LORBA0T SO YoLRIE
£6-262-508 9572-695-026 mﬁm@n iw.
:MM%HM ..ah_.ﬁ ZOEYY LA ‘Ao wazp
/ BALZQ TG gTg @ 6 NIMG I8 anavag pZL
PR



330 SO. CLEVELAND ST,
CAMBRIDGE, MN 55008
LAB (612) 689-2175
METRO (612) 444-3270
FAX (612) 689-3660

205 WEST 2ND STREET
SUITE 105

DULUTH, MN 55802
LAB (218) 722-9884

FAX (218) 722-9964

- MINNESOTA CERTIFIED LABOHATORY
NUMBER 027-059-156

. 14-Jun-01

Natural Resources Engineering
13 W. Superior Street

Duluth, MN 55802

Report of Analysis
Chain of Custody: 32473 ID: 22696
Project Description: Cass Lake Station
" Received: 05/30/2001 1:52:04 PM by Lori A. Baillargeon
Date Required: 06/13/2001
Matrix: Soil Desc: f SB-1
’ Dato Samplec: | ‘ 05/22/2001
Analyte : Units #71660 Analyzed
Total Organic Carbon mg/Kg 920 06/11/01

Resuits reported on as received basis. TOC analysis perfarmed by an outside laboratory.

Reviewed b_y

/%/%W@/%

Anne Hoppenrath
Organic Chemist
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APPENDIX E — AQUIFIER CHARACTERIZATION
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AQUIFER CHARACTERIZATION

A.  Hydraulic Conductivity Calculation

Slug test data was analyzed using a Bouwer-Rice unconfined aquifer analysis. This
method of analysis is valid for fully or partially penehﬁting wells in unconfined aquifers.
It is a semi-empirical felaﬁonship based upon the conservation of mass. It incorporates |

empirical relationships between the welI geometry and groundwater flow using electric
analog models.

The method assumes that the aqulfer is locally homogeneous and 1sotr0plc with respect to
conductivity, the groundwater flow is laminar, and there is no resistance to flow in the
‘vertical direction. It also assumes that the change in head due to the slug is much less

than the saturated thickness of the aquer Hydraulic conductivity is calculated with the
use of equation. (1)

2. R,
K= *——In(-2 1
) ®

- Where: K = mean hydraulic conductivity (I/t)

: re = radius of casing (1)
rw = radius of screened section plus gravel pack (1)
Y, = static head (1)
Y: = heat at time t (1)
R, = effective distance over which Y is dissipated (1)
L = length of screened section (1)

The term 1/t*In(Y,/Yy) in equation (1) is the slope of a line regressed on the 'straight
portlon of the data as plotted on semi- loganthxmc paper These plots can be found
following the text in this appendix,



From the data for recovery and dissipation, both a geometric mean and an arithmetic

mean were. calculated These values were 20.0 ft/day and 17.2 ft/day, respectively.
_ Table 4 is a summary of calculated hydraulic conductivities from the slug test data.
Distribution plots for both hydrauhc conducuvxty values and their natural logarithms are
included in this appendix. These plots show that a normal distribution of hydraulic
conductivity values is appropriate for the Site. Thus, a normal distribution for hydraulic

conductivity values with a mean hydraulic conductmty of 20.0 ft/day will be used for
any calculatlons and further references.

B.  Groundwater Velocity Calculations

For the purpose of this report, the x direction or axjs will be aligned with the direction of

groundwater flow and mean groundwater velocity can be expressed as:

x - T (2)

]

Where: mean hydrauhc conductivity ﬁ-om slug test data (I/t)

K

Vx = mean groundwater flow velocity in the x direction (1/1)
D effective porosity (dlmensmnless)

db/dx = hydrauhc gradient or i (dimensionless)

_ Usmg a typical value of 0.30 for the effective porosity of clean sand, the hydraulic
gradlent of 0.03% from the Site, and a hydraulic conductivity of 20.0 fi/day from the slug

test data; the mean groundwater velocity calculated for the Site is approximately 0,02
feet/day or 7 feet/year.
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