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1.0 INTRODUCTION 

This report presents the results of the Phase II, Part Ill Site investigation completed in October and 
November 2004 at the Superior Water Light & Power (SWL&P) Former Manufactured Gas Plant 
(MGP), located at the intersection of Winter Street and East 1st Street in Superior, Wisconsin (Site). 
The Site location is shown in Figure 1-1. 

The Phase II, Part Ill investigation followed the scope of work outlined in the November 21, 2003 
Recommendations for Further Investigation letter and the methodologies outlined in the Phase II 
Investigation, Part II Work Plan. The fieldwork for this investigation was completed on October 12 
through October 15, 2004 and November 16 and 17, 2004. 

1.1 Purpose of Investigation 

ENSR conducted a Phase I environmental assessment at the Site for SWL&P in September/October 
of 2001. The Phase I report indicated that gas was manufactured at the Site for fifteen years, ending in 
1904. Areas of the Site that had the potential to contain MGP-related chemicals and/or byproducts 
were identified as part of the Phase I assessment. ENSR performed a Phase II Site investigation from 
November 2001 through February 2002. Results of the Phase II indicated areas of the Site contained 
volatile organic compounds and polyaromatic hydrocarbons (PAH) compounds in the soil above 
Wisconsin Department of Natural Resources (WDNR) Residual Contaminant Levels (RCL). 
Groundwater samples contained benzene, toluene, ethylbenzene, and xylene (BTEX) and PAH 
compounds above the WDNR groundwater enforConcrete standards. South of the Site building, an 
area contained exclusively volatile organic compounds of unknown origin. Other Site areas contained 
both PAH and BTEX. The former gas holder tank bases were investigated with a backhoe. MGP 
wastes were not found in association with the tank bases, but tarry materials were that contained PAH 
were found in the soil north and west of the former Site building. 

A Phase II, Part II Investigation was completed in September 2002 to further delineate the PAH and 
BTEX in the soil and groundwater. Fingerprinting analytical results indicated the volatile organic 
compounds found south of the Site building appeared to be a blended solvent or degreaser consisting 
of primarily benzene and toluene with lesser amounts of ethylbenzene and xylene. In addition, a test 
trench excavation north of the Site building encountered a clay tile pipe oriented toward the former 
Superior Bay shoreline that contained tarry material. The tarry material was analyzed using 
"fingerprinting" techniques and appeared to be carbureted water gas coal tar. The results of the Phase 
II, Part II investigation indicated additional BTEX and PAH impacts downgradient of the Site. 

A sediment investigation was completed in the Superior Bay boat slip and nearby storm sewers in 
March and April 2003. The sediment results indicated concentrations of PAH similar to typical urban 
run-off in the storm sewer and boat slip. Thus, the investigation shifted back to soil and groundwater in 
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upland areas of the Site. The purpose of this Phase II, Part Ill investigation was to further delineate the 
off-Site soil and groundwater impacts. 

1.2 Scope of Work 

The scope of work for this Phase II Part Ill investigation was outlined in the November 21, 2003 
Recommendation for Further Investigation letter, which served as the work plan for this investigation. 
The Phase II Part Ill scope of work is summarized below. 

The scope consisted of first creating a project health and safely plan and clearing underground utilities 
at the Site. The field work consisted of installing eight soil borings using a Geoprobe® hydraulically 
powered percussion drilling method, installing five monitoring wells, and sampling the wells. One soil 
sample was collected from each soil boring for laboratory analysis. Groundwater samples were 
collected from temporary wells in the Geoprobe soil borings. After the new monitoring wells were 
developed, groundwater samples were collected from the five new monitoring wells and from three 
existing wells. Slug tests were performed on the five new monitoring wells to determine ·hydraulic 
conductivity of the formation. Figure 1-2 presents the locations of soil borings and monitoring wells 
completed for this investigation. 

1.3 Site Location and Ownership 

The former MGP Site is located northeast of the intersection of Winter Street and East 1st Street in 
Superior, Wisconsin. The Site occupies a portion of the northwest quarter of Section 13, Township 49 
North and Range 14 West (NW% of Sec. 13, T49N, R14W). 

Portions of the former MGP property are now owned by SWL&P, the City of Superior, the U.S. 
Department of Transportation, and CLM, Inc .. 

The SWL&P owner contact is: 

Bill Bombich 
Superior Water Light & Power Company 
2915 Hill Avenue 
Superior, Wisconsin 54880 
(715) 395-6288 

1.4 Consultant and Contractor Identification 

The Site investigation activities were conducted by ENSR Corporation. The contact for this 
investigation is: 
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William M. Gregg 
ENSR International 
4500 Park Glen Road, Suite 210 
St. Louis Park, MN 55416 
(952) 924-0117 - phone 
(952) 924-0317- fax 

Subcontractors that provided services for this investigation are identified below. 

Laboratory Analytical Services 

En Chern, Inc. 
Attn: Laurie Woelfel 
1795 Industrial Drive 

Green Bay, Wl54302 
(800) 736-2436- phone 
( 414) 469-8827 - fax 

(WDNR Certification 405132750) 

Drilling Services 

Matrix Environmental, LLC 
Attn: Jim Dzuby 

8631 Jefferson Hwy 
Osseo, MN 55369 
(763) 424-4803- phone 

(763) 424-9452 - fax 

Surveying 

Salo Engineering 
Attn: Dale Berntsen 
15 East First Street 
Duluth, MN 55802 

(218) 727-8796- phone 
(218) 727-0216- fax 

J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Phase II Part Ill Documents\Phase II Part Ill Report.doc 

1-3 

March 2005 



2.0 SITE BACKGROUND 

2.1 Site Description 

A 3,000-square foot brick building, that was an original MGP building reconstructed in 1929, is located 
on the northeast side of Water Street and East 1st Street, between Water Street and the railroad tracks 
that roughly parallel the shoreline of Superior Bay. Gravel parking areas surround the building. Several 
parcels of land adjacent to the building were part of the former MGP property including a vacant grass
covered field to the west of the building where two gas holders were once located. Another larger gas 
holder was located on the now-vacant property south of the building, immediately south of U.S. 
Highway 53. A city street and vacant, grass-covered lots are now located where the larger gas holder 

was situated. 

The Site is irregularly shaped consisting of approximately five acres, and is situated approximately two 
miles from downtown ·Superior. The area surrounding the Site consists of industrial land along the 
Superior Bay shoreline and commercial/residential properties further inland. The property east of the 
Site is a fenced parcel used by Lakehead Concrete Company for storage and a ready mix plant. East 
of the Site is the City of Superior wastewater treatment plant. North of the Site is a former coal dock 
that is now owned and operated by CLM, Inc. for the production of lime. Adjacent to the CLM, Inc. dock 
are two large aboveground storage tanks that formerly contained fuel oil. Commercial and residential 
properties are located along Winter Street and other city streets south of the Site. 

2.2 Site History 

The gas plant was built in 1888 and began operations on November 1, 1889. The gas produced was a 
water gas made by the improved "Springer" process. Two gas holders were initially constructed on the 
Site: one single lift of 35,000 cubic feet capacity, built in October 1889, and one double lift holder of 
250,000 cubic feet capacity, dimensions of 92 ft x 21 ft x 21 ft, completed in October 1891. In 1924, a 
third gas holder was constructed at the subject property. This 750,000-cubic foot gas holder was 
located southwest of the former MGP building. A spherical gas holder called the "Horton Sphere" was 
constructed in 1950. 

Gas was produced at the Superior MGP from November 1889 to August 1904. After August 1904, all 
gas sold by SWL&P was purchased from the Zenith Furnace Company (later known as Interlake, 
Corporation). The gas purchased from Zenith/Interlake was purified in West Duluth before it was piped 
to SWL&P's plant in Superior. Therefore, no purifier wastes were generated at the Site after August 
1904. The MGP at the Site produced a total of approximately 262,000 MCF (million cubic feet) of gas 
during its 15-year production history. 

In 1929, the gas plant building was rebuilt to its present configuration. Gas purchased from 
Zenith/Interlake was stored in the gas holders, and pumped and metered from the reconstructed 
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building. Storage and metering of manufactured gas purchased from Zenith/Interlake continued until 
natural gas supplies became available in 1959. The 35,000-cubic foot gas holder was removed prior to 
1938. The 250,000-cubic foot gas holder was removed between 1940 and 1961. The 750,000-cubic 

foot gas holder was removed between 1962 and 1966, and the Horton Sphere was removed in 1985. 

In 1978, SWL&P sold the former gas plant building and portions of the property to CLM, Inc. The 
building was gutted, concrete floors were poured over the existing sand floors, and the building has 

been used for storage since that time. 

2.3 Source Areas 

The previous investigations identified areas that had elevated levels of PAH and BTEX compounds. 
The results of the Phase II and Phase II Part II sampling indicated there are three general areas where 
RCLs/enforConcrete standards are exceeded, as illustrated on Figure 2-1. These areas have been 
generally defined based on the soil type, the types of compounds detected, and their concentrations. 
Below is a summary of the three areas: 

• Area 1: Area 1 is located in a grassy field south of the Site building and south of East 1st 
Street. The soil encountered in Area 1 consisted- of reddish-brown high plasticity clay. 
Analytical results indicate concentrations of benzene and toluene above the enforConcrete 
standards in the groundwater and benzene, ethylbenzene, and xylene above RCLs in the soil. 
Fingerprinting analysis indicated the chemicals were a blended solvent or degreaser consisting 

primarily of benzene and toluene. 

• Area 2: Area 2 is located north and east of the Site building in the gravel parking lot. The soil 
encountered in Area 2 consisted of fill composed of lime-like material, cinders, bricks, and slag 
which contained groundwater at approximately five to nine feet below ground surface. Beneath 
the fill was reddish-brown high plasticity clay. The clay elevation sloped down towards the 
northeast. Analytical results indicated concentrations of BTEX and PAH in the soil and water 
above cleanup criteria. Fingerprinting results of tarry material in a clay pipe indicated the 
material is most likely carbureted water gas coal tar, with an unresolved petroleum constituent 
similar to #5 or #6 fuel oil. BTEX concentrations in Area 2, particularly in the vicinity of MW-7, 

indicate the custom solvent may also be present in Area 2. 

• Area 3: Area 3 is located west of the Site building in a grassy field. The soil encountered in 
Area 3 consisted of reddish-brown high plasticity clay. Analytical results indicated 
concentrations of BTEX and PAH in the soil above cleanup criteria. Two former gas holders 
were located in Area 3, with PAH and BTEX impacts present only surrounding the eastern gas 
holder. Samples downgradient of Area 3, between Area 3 and Area 2, did not contain BTEX or 

PAH above cleanup criteria. Thus, the majority of impacts in Area 3 have been delineated. 
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The purpose of this Phase II Part Ill investigation was to further investigate the downgradient and cross 

gradient extent of Areas 1 and 2. 

2.4 Geologic and Hydrogeologic Setting 

The MGP Site is located at an elevation between 610 and 615 feet above mean sea level. The 

topography of the former MGP is relatively flat with little or no slope. To the northeast of the former 

MGP, the topography slopes down towards the railroad tracks. The land surface to the North of the 

railroad tracks is relatively flat with most elevations between 605 and 607 feet above mean sea level. 

The water elevation in Superior Bay is approximately 601 feet above mean sea level. 

Aerial photographs and historic maps of the City of Superior, obtained during the Phase I, indicate the 

former Lake Superior shoreline was originally located approximately 50 to 75 feet northeast of the 

MGP building. Water was present between the former shoreline and the railroad track embankment in 

Superior Bay. By 1905 the area between the former shoreline and the railroad tracks had been filled, 

and no water was present. Various shoreline development and filling activities continued between 1905 

and 1978. The 1978 aerial photo depicts the area north of the railroad tracks in it's current 

configuration. 

The results of the subsurface investigations indicate that there are several soil types encountered in 

the area: 

• Reddish-brown high-plasticity clay; 

• Sand and silty sand; 

• Fill material consisting primarily of light gray to dark gray lime-like material; and 

• Miscellaneous fill, such as bricks, wood, slag, and cinders. 

Sandstone bedrock (Keweenawan Formation) may be found beneath the unconsolidated soils. Depth 

to bedrock is estimated to be from 1 00 to 200 feet below the ground surface. 

Groundwater was encountered in the lime-like material, miscellaneous fill, and sand, above the clay 

unit, 3 to 1 0-feet below the ground surface. 
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3.0 OVERVIEW OF PHASE II INVESTIGATION 

3.1 Soil Borings Methodology 

On October 12 through 15, 2004 eight Geoprobe borings, B-24 through B-31, and five monitoring well 
borings, MW-8 through MW-12, were advanced at the Site with a Geoprobe rig by ENSR's 
subcontractor Matrix Environmental. Borings were completed to a depth ranging from 15 to 20 feet 
below the ground surface. Soil samples were collected continuously using a 5-foot long, 2-inch 
diameter sampling spoon with new disposable plastic liners. The soil samples were field screened 

with a photo-ionization detector (PI D), calibrated with 100 parts per million isobutylene, using a 
headspace screening technique. One soil sample from each boring was submitted to EnChem for 
BTEX and PAH analysis. The depth of the sample submitted for analysis was selected based on field 
observations (visible staining) and/or PID field screening results. Soil samples were immediately 
transferred from the sample sleeve to laboratory supplied containers and placed in an ice-filled cooler. 
Samples were shipped on ice, under chain-of-custody, to EnChem. Soil borings B-24 through B-31 
were abandoned with granular bentonite. Soil boring logs and borehole abandonment forms are 
included in Appendix A. 

3.2 Monitoring Well Construction 

Soil borings for MW-8 through MW-12 were completed using the Geoprobe direct push methods 
outlined in Section 3.1. On October 13 through 15, 2004, after soil borings were complete, 8-inch 
outside diameter hollow-stem augers were used to over-drill the boring location and install monitoring 
wells. Monitoring wells were constructed with two-inch diameter 1 0-foot schedule 40 PVC 0.01 0" slot 
screen and solid PVC riser. Wells MW-8, MW-9, and MW-11 were completed above grade with locking 
steel pro-tops and bumper posts. Wells MW-10 and MW-12 were completed below grade with 12-inch 
diameter flush-mount steel manhole covers. Well construction details are illustrated on the soil boring 
logs in Appendix A. 

3.3 Monitoring Well Development 

On October 15, 2004, monitoring wells MW-8 through MW-12 were developed to ensure the proper 
hydraulic connectivity with the aquifer. Matrix Environmental staff used a bailer to surge and purge the 
wells, removing approximately ten well volumes from each well or until the water was clear. Water 
appeared clear in wells MW-10 through MW-12. Water from wells MW-8 and MW-9 contained silt and 
became clearer with development, however, the water continued to contain sediment after 1 0-well 
volumes were removed. 
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3.4 Water Level Gauging and Free Product Check 

Groundwater level measurements were collected from monitoring wells MW-1 through MW-12 on 
November 16, 2004 and from temporary wells in borings B-24 through B-31 on October 13 and 14, 
2004 with an interface probe. The depth to water was recorded and the wells were checked for light 
and dense non-aqueous phase liquids (free product). The measurements were made from a surveyed 
measuring point established on the top of the monitoring well PVC well casing. Groundwater elevations 
in the temporary wells were measured as depth below the surveyed ground surface. 

3.5 Groundwater Sampling 

Groundwater samples were collected from borings B-24 through B-31 on October 12 and 14, 2004 and 
from monitoring wells MW-5 through MW-12 on November 16 and 17, 2004. 

3.5.1 Soil Boring Groundwater Sampling 

Temporary one-inch PVC wells, with a ten-foot screen, were placed in the soil borings B-24 through B-
31. After water levels had stabilized, groundwater samples were collected from the temporary wells 
using clean disposable tubing with a check valve at the bottom. Groundwater was removed from the 
temporary wells until it appeared clear. Groundwater was transferred directly into laboratory supplied 
containers and was placed in an ice-filled cooler. Samples were delivered to En Chern laboratory for 
BTEX and PAH analysis. 

3.5.2 Monitoring Well Sample Collection and Handling 

Groundwater samples were collected from wells MW-5 through MW-12. Monitoring wells were 

purged and sampled in general accordance with the WDNR "Groundwater Sampling Field 

Manual," September 1996. Purging was conducted using a peristaltic pump and dedicated 

polyethylene tubing utilizing a low-flow purging technique. Groundwater quality measurements 

were recorded during purging using a Quanta Hydrolab with a flow-through cell. Groundwater 

quality parameters included dissolved oxygen, specific conductivity, pH, temperature, and 

oxidation-reduction potential. Groundwater purging continued until water quality readings had 

stabilized. 

Samples were collected directly from the tubing and placed into laboratory supplied containers. 

The samples were stored on ice in a cooler delivered under chain-of custody to En Chern. 

Groundwater samples were analyzed for PAH and BTEX. The groundwater collection logs are 

included as Appendix B. 
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3.6 Decontamination Procedures 

Drilling and sampling equipment was decontaminated before and between sampling events to prevent 
potential cross contamination between soil boring locations, soil sampling intervals, and monitoring 
wells. Sampling equipment, including Geoprobe sampling spoons and interface probe, were 
decontaminated prior to each use with a detergent wash followed by a potable water rinse. Drilling 
equipment, such as hollow stem augers, were decontaminated with a steam cleaner and power 
washer. 

3.7 Slug Test Methodology 

On November 17, 2004, rising head slug tests were completed on wells MW-8 through MW-12. The 
slug test consisted of dropping a solid PVC cylinder (slug) beneath the water table and allowing the 
water levels to return to their pre-test level. The slug was then removed from the well and the changes 
in water levels were recorded using the MiniTroll transducer and In-situ data logging software. The test 
was allowed to run until the water levels had again returned to their static level. Water levels returned 
to static levels about five minutes or less. Data collected from the test was stored on a lap top 
computer. 

Slug test data was analyzed using Aqtesolv 3.5 software and the Bouwer-Rice solution for unconfined 
aquifers. Slug test results are included as Appendix C. Variable input parameters into Aqtesolv 
included the saturated thickness of the aquifer, which was assumed to be the saturated fill layer, the 
total depth of well penetration and test well measurements. Fixed input parameters included casing 
radius, wellbore radius and screen length. 

3.8 Elevation Survey 

Upon completion of the field investigation, the elevation and location of soil borings and monitoring 
wells were surveyed by ENSR's subcontractor Salo Engineering. A copy of the survey is available 
upon request. 
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4.0 INVESTIGATION RESULTS 

4.1 Results of Geologic/Hydrogeologic Site Investigation 

Results Site investigations indicate there are three predominant soil types encountered in the Site 
vicinity: a red high-plasticity clay, silty sand and sand, and a fill material consisting primarily of white to 
dark gray lime-like material. There were also small amounts of miscellaneous fill, such as bricks, wood 
and slag, encountered in several locations. 

During the Phase II Part Ill investigation, lime-like fill material was encountered in the majority of the 
borings as the uppermost soil type. The thickness of the lime-like material ranged from approximately 
five-feet thick south of the railroad tracks to one-foot thick or less north of the rail road tracks. 
Underlying the lime-like material was silty sand along with miscellaneous fill (slag, wood, brick, etc.) in 
some borings. Underlying the sand unit was reddish-brown high plasticity clay. The clay unit appears 
to slope northeast and east-northeasterly, towards Superior Bay. Figure 4-1 illustrates surface 
elevation contours of the clay unit. A detailed description of the soil is included on the boring logs in 
Appendix A. 

Groundwater was encountered in the borings in the sand, silty sand, or fill material above the red clay. 
Groundwater was encountered approximately three to five-feet below the ground surface in the borings 
north of the railroad tracks and approximately eight to 11-feet below ground surface in the borings 
south of the railroad tracks. Depth to groundwater was gauged prior to collecting groundwater samples 
from the monitoring wells. The gauging data results are summarized in Table 4-1. Groundwater 
elevation contours are illustrated on Figure 4-2. The apparent groundwater flow direction at the Site 
appears to be northeast towards Lake Superior. 

Results of the slug tests on the new monitoring wells indicate hydraulic conductivity of the aquifer 
ranged from 1.17 x 1 o-2 centimeters per second (cm/s) in MW-9 to 8.48 x 1 o-3 cm/s in MW-11. 
Hydraulic conductivity values are summarized on Table 4-1. This range of hydraulic conductivity values 
is consistent with values for sand and silty sand soil, which are the soil types identified in the wells 
screened interval.1 The slug test data for wells MW-5 through MW-7, obtained during the November 
2001 Phase II Investigation, were inputted into the updated Aqtesolve software. The hydraulic 
conductivities obtained by the updated software were slightly different than the values presented in the 
Phase II report due because of updated data matching capabilities. For example, the hydraulic 
conductivity of MW-5 changed from 9.9 x 1 o-5 em/sec to 7.63 x 1 o-5 em/sec. The updated hydraulic 
conductivities for wells MW- 5 through MW-7 are included on Table 4-1. 

1 Groundwater, R. A. Freeze and J. A. Cherry, 1979. Table 2.2, Range of Values of Hydraulic Conductivity and 
Permeability, lists clean sand as 5 x 104 to 1 cm/s and silty sand as 1 o-5 to 1 o-1 cm/s 
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Wells MW-1 through MW-7 are completed in clay or lime-like material and have lower hydraulic 

conductivities. As illustrated in Figure 4-2, the groundwater hydraulic gradient is steeper in the between 

these wells. Wells MW-8 through MW-12 are completed in sand or silty sand and have higher 

hydraulic conductivity and have a flatter hydraulic gradient. For example, south of the former shoreline 
the hydraulic gradient is approximately 0.04 feet per feet and north of the former shoreline the 

hydraulic gradient ranges from approximately 0.001 to 0.006 feet per feet. 

4.2 Results of Soil Analyses 

Laboratory results for BTEX and PAH analyses for soil are summarized in Tables 4-2. The complete 

En Chern soil analytical report is included as Appendix D. Figure 4-3 provides a summary of the soil 

analytical results on a Site map. 

4.2.1 BTEX Soil Analytical Results 

BTEX soil analytical results were compared to the WDNR residual contaminant levels (RCL) based on 
the protection of groundwater (NR 720, Table 1). These RCLs are based on generic site conditions 
and were used as a basic soil screening level. The majority of the soil samples were collected between 
five and eight-feet below the ground surface. Soil samples for analysis were selected based on visual 

impacts, high PID readings, or just above the inferred groundwater table if there were no indications of 
impacts. As shown Table 4-2, the chemical that exceeded the RCL most frequently was benzene, with 
an RCL of 0.0055 milligrams per kilogram (mg/kg). All of the soil samples analyzed as part of this 

investigation contained concentrations of benzene above the RCL. The concentrations of benzene 
ranged from 0.044 mg/kg in MW-11 at a depth of 6 to 7 feet to 13,000 mg/kg in B-31 at a depth of 14 to 

15 feet. The soil benzene concentrations and the sum of BTEX concentrations are illustrated on Figure 
4-3. Figure 4-4 illustrates isoconcentration contours for benzene in soil. 

Samples from several borings also exceeded the RCL for ethyl benzene, toluene, and/or xylenes, with 
the highest concentrations found in boring B-31 on the Lakehead Concrete property and MW-9, which 

is downgradient of B-31. 

4.2.2 PAH Soil Analytical Results 

PAH soil analytical results were compared to the WDNR RCL based on the protection of groundwater 
and the WDNR RCL for the protection of human health from direct contact for industrial sites. The 

RCLs for PAH compounds are published in the Soil Cleanup Levels for PAHs Interim Guidance, Table 
1. RCLs are based on generic site conditions and are considered cleanup guidance. The majority of 

the soil samples were collected between five and eight feet below the ground surface. As shown in the 

summary tables, nine of the twelve borings had PAH compounds that exceeded one or more RCL. The 
PAHs that most commonly exceeded the RCLs were benzo(a)pyrene, acenaphthylene, naphthalene, 

and phenanthrene. The sum of the PAH concentrations ranged from 0.76 mg/kg in MW-11 at a depth 

of 6 to 7 feet to 2,565 mg/kg in MW-1 0 at a depth of 5 to 6 feet. The benzo(a)pyrene, naphthalene, and 
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total PAH concentrations are illustrated on Figure 4-3. Figure 4-5 illustrates isoconcentration contours 
for total PAH in soil. 

4.3 Results of Groundwater Investigation 

Groundwater samples were collected from monitoring wells MW-5 through MW-12 and from borings B-
24 through B-31. Groundwater samples were analyzed for PAH and BTEX. Monitoring well and 
Geoprobe boring groundwater analytical results are summarized in Table 4-3 and Table 4-4, 
respectively. The complete groundwater analytical report is included in Appendix D. 

4.3.1 BTEX Groundwater Analytical Results 

The groundwater results were compared to the WDNR groundwater enforConcrete standards (ES), 
which are based on the protection of public health for drinking water (NR 140, Table 1). The analytical 
results indicate the most common compound detected above the ES was benzene, with an ES of 5 
micrograms per liter (ug/L). The benzene concentration was above the ES in all the groundwater 
samples except MW-5 and MW-11. The highest concentrations of benzene were detected east to 
southeast of the Site in B-31 (250,000 ug/L), MW-8 (74,000 ug/L), and MW-9 (54,000 ug/L). Benzene 
concentration and the sum of BTEX concentrations are illustrated on Figure 4-6. Benzene 
isoconcentration contours in groundwater are illustrated on Figure 4-7. 

Ethylbenzene, toluene and/or xylene concentrations exceeded the ES in four of the eight monitoring 
wells and four of the eight Geoprobe boring groundwater samples. The samples with the greatest 
concentrations of BTEX are located east or southeast of the Site and include B-31, MW-8, and MW-9. 

4.3.2 PAH Groundwater Analytical Results 

PAH groundwater results were compared to the WDNR groundwater ES. The analytical results 
indicate the most common compounds detected above the ES were benzo(a)pyrene, chrysene, and 
naphthalene. Several other PAH also exceeded the ES in B-25, B-27, and MW-8. The highest total 
PAH concentrations occur northeast and east of the Site. The results for well MW-8 indicated 
concentrations of nine PAH chemicals up to over 300 times higher than their respective solubility limits. 
This indicates that tarry material was most likely present in the sample. Figure 4-6 illustrates the 
benzo(a) pyrene, naphthalene, and total PAH concentrations on a Site plan. Figure 4-8 illustrates total 
PAH isoconcentration contours in groundwater. 

4.4 Quality Assurance and Quality Control Samples 

Quality assurance and quality control (QA/QC) samples were collected to ensure that accurate and 
reliable data was obtained for this investigation. The laboratory conducted standard QA\QC 
procedures. Duplicates and trip blanks were collected and analyzed as discussed in the following 
sections. 
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4.4.1 Duplicates 

One soil and one groundwater duplicate sample were collected for this investigation. The sample IDs 

followed by the suffix "dup" represent duplicate samples. The duplicate data was checked to assure 
that the relative percent difference (RPD) was within an acceptable range. The RPD was calculated 

using the following equation: 

Where D1 = First Sample Result 
D2 = Second Sample Result (Duplicate) 

Soil sample MW-11 6-7 feet was duplicated. The MW-11 RPD for naphthalene is 98°/o. The RPD for a 
BTEX compound was not calculated because the concentrations were below detection limits in one or 

both samples. Soil RPD can be highly variable for PAH chemicals at MGP sites. 

Groundwater sample MW-8 was duplicated. The MW-8 RPD for naphthalene was 108% and the RPD 
for benzene was 2. 7o/o. The high RPD is most-likely due to the fact that tarry material was present in 
well MW-8. 

4.4.2 Trip blanks 

A trip blank sample accompanied the water samples collected for this investigation. Two trip blanks 
was analyzed for BTEX as part of this investigation. No BTEX was detected in the trip blank samples. 

4.5 Discussion of Results 

Solvent Impacts 

Previous investigations have found high concentrations of a solvent material consisting primarily of 
benzene and toluene in Area 1, southwest of the Site building. The source or origin of the solvent is 
unknown. The results of this investigation revealed high concentrations of benzene and toluene in soil 

and groundwater on Lakehead Concrete property in boring B-31, which may be related to the solvent 
identified in previous investigations. The solvent is commingled with PAH compounds on the Lakehead 

Concrete property. Soil and groundwater concentrations of BTEX and PAH extend downgradient 

towards the City of Superior waste water treatment plant. Data collected from Site investigations to 
date do not define the downgradient and cross-gradient (northeast and southeast) extent of solvent 

impacts. 
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Coal Tar Impacts 

Previous fingerprinting analysis have found the PAH chemicals detected in Area 2 are most-likely 
carbureted water gas coal tar constituents. The purpose of this Phase II Part Ill investigation was to 
delineate the downgradient extent of PAH impacts. The investigation results indicate there is tarry 
material present in the vicinity monitoring well MW-8. Figure 4-9 shows the estimated extent of tarry 
materials. The figure illustrates that the majority of tarry material identified to date is present at the 
terminus of the clay pipe and to the southeast of the pipe towards well MW-8. Well MW-8 appears to 
be located near the historic Superior Bay shoreline. Thus, wastewater discharged from the clay pipe 
may have resulted in tarry materials accumulating in the area located between the former shoreline 
and the railroad track embankment. The railroad embankment appears to have acted as a barrier, 
because tar material was not found on the north side of the railroad tracks. 

The extent of the tarry materials has not been fully delineated. There are data gaps northeast of the 
clay pipe terminus, and south of MW-8 and MW-9. Data collected during the Site investigations to date 
have not fully delineated the downgradient extent of PAH in the soil and groundwater in the vicinity of 
the waste water treatment plant. 
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5.0 SUMMARY 

This report presents the results of the Phase II Part Ill subsurface investigation performed at the Site in 
October and November 2004. Eight soil borings, B-24 through B-31, and five monitoring wells, MW-8 
through MW-12, were advanced at the Site with a Geoprobe rig. Soil samples were collected from the 
soil borings and monitoring well borings for BTEX and PAH laboratory analysis. Groundwater samples 
were collected from temporary wells installed in the soil borings and from monitoring wells MW-5 

through MW-12. Slug tests were performed on wells MW-8 through MW-12. 

Groundwater and the clay soil both slope towards the northeast I east northeasterly. The plume of 
dissolved BTEX and PAH in the groundwater follow the groundwater flow direction and are found 
northeast and east of the Site. The dissolved plume appears to be heading towards the City of 
Superior waste water treatment plant. Data obtained from this Phase II Part Ill investigation have not 
delineated the extent of soil and groundwater impacts to the southeast and east of the Site. Additional 
wells and borings would be needed to determine the extent of impacts. 

Tarry materials were observed during the drilling of well MW-8. Chemical concentrations of individual 
PAH compounds, relative to their solubility limits in water, suggest that tarry materials are present in 
the vicinity of MW-8. No floating or sinking non-aqueous phase liquids were detected during the 
gauging event in any of the monitoring wells. The extent of tarry materials appears to be from the 
terminus of the clay pipe to the southeast towards MW-8, in the area between the former shoreline and 
the railroad embankment. However, the extent of tarry material is not fully delineated. Additional 
borings between the railroad tracks and the clay pipe, and on the Lakehead Concrete property, would 
be needed to determine the extent of tarry material. 

In summary, the new data collected for this investigation provide a better description of the site 
hydrogeology and subsurface concentrations of BTEX and PAH. However, additional soil and 
groundwater sampling and analysis are needed to delineate the extent of tarry materials and dissolved 
chemical concentrations. ENSR is preparing a Work Plan for Phase II, Part IV, for submittal under 
separate cover, to provide the additional data. 
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TABLES 
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Table 4-1 
Groundwater Elevation Data and Hydraulic Conductivity 

Superior MGP Phase II Part Ill 
Superior Wisconsin 

WeiiiD 
Ground Measuring Point Depth to Groundwater Hydraulic 

Elevation a Elevation b Water c Elevationb Conductivity d 

MW-1 616.2 619.11 6.48 612.63 Clal 

MW-2 614.2 617.15 4.69 612.46 Clay 

MW-3 613.9 617.07 5.67 611.40 Clay 

MW-4 614.0 617.11 5.98 611.13 Clay 

MW-5 610.1 612.40 7.06 605.34 7.63 X 10-5 

MW-6 611.4 613.74 9.67 604.07 3.07 X 10-3 

MW-7 612.3 614.91 11.16 603.75 7.79 x 1 o-3 

MW-8 612 615.17 11.73 603.44 3.26 X 10-3 

MW-9 608.7 611.38 8.39 602.99 1.17 x 1 o-2 

MW-10 606.5 606.08 3.19 602.89 7.46 X 10-3 

MW-11 607.0 609.89 7.43 602.46 8.48 x 1 o-3 

MW-12 607.9 607.64 5.18 602.46 3.28 X 10-3 

Groundwater elevations were measured on 11/16/04 with an interface probe. 

a. The ground surface and top of casings elevations were surveyed by Salo Engineering 
in November 2004. Elevation is given in feet above mean sea level. 

b. Elevation is given in feet above mean sea level. 

c. Depth to water in feet as measured below top of casing. 
d. Hydraulic conductivity (em/sec) was determined in November 2001 and November 2004 

by conducting slug tests. 

e. Wells screened in high plasticity clay. Estimated hydraulic conductivity is 

less than 1 o-6 em/sec. 

J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Tables\Phase II Part 111\List of Wells.xls Page 1 of 1 



Analyte 
B-24 B-25 B- 21 

5-6 Ft 7-8Ft 6-7 f; 

PAH 
1-Methylnaphthalene 0.44 72 0.19 
2-Methylnaphthalene 0.59 99 0.11 
Acenaphthene 0.071 94 0.23 
Acenaphthylene 0.019 5.2 <0.001 

Anthracene 0.096 40 0.02( 
Benzo( a)anthracene 0.084 20 0.02: 
Benzo( a)pyrene 0.058 15 0.02' 
Benzo(b )fl uoranthene 0.048 6.5 <0.01 
Benzo(ghi)pe~lene 0.025 7.5 0.01: 
Benzo(k)fl uoranthene 0.044 8.9 <0.01 
Ch~sene 0.096 19 0.02· 
Dibenz( a, h)anthracene <0.0084 1.7 <0.001 
Fluoranthene 0.015 46 0.43 
Fluorene 0.056 33 0.051 
lndeno(1 ,2,3-cd)pyrene 0.019 5.2 0.01: 
Naphthalene 0.50 200 0.431 
Phenanthrene 0.52 130 0.1Q 
Pyrene 0.19 63 0.05: 

Sum of PAH 2.9 866 1.7 

voc 
Benzene 0.130 2.2 3.3 
Ethyl benzene 0.048 42 <0.02 
Toluene 0.27 1.3 <0.02 

Xylene, -o 0.11 16 <0.02 

Xylenes, -m, -p 0.19 29 <0.08 

Results are reported in parts per million, or milligrams per kil 
Bold indicates results above WDNR soil cleanup standards, 

a. Residual Contaminant Level for PAH compounds in soil Ground~ 

b. NE means RCL is not established. 

c. Residual Contaminant Level for protection of groundwater, Table 

d. Protection of Human Health from Direct Contact with Contamina~ 
e. The RCL for xylene is 4,100 ug/kg for the sum of all xylenes. 
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MW-12 WDNR Soil Cleanup Standards 
4-5 Ft 

RCL 
RCL Direct Contacta 

Groundwatera 
0.036 23 70,000 
0.055 20 40,000 
0.013 38 60,000 
0.028 0.7 360 
0.047 3,000 30,000 
0.11 17 3.9 
0.12 48 0.39 
0.088 360 3.9 
0.069 6,800 39 
0.094 870 39 
0.120 37 390 
0.015 38 0.39 
0.210 500 40,000 
0.012 100 40,000 
0.059 680 3.9 
0.056 0.4 110 
0.160 1.8 390 
0.170 8,700 30,000 

1.46 NE NEb 

RCL 

Groundwaterc Direct Contactd 
1.2 0.0055 1.1 

<0.028 2.9 NE 
0.42 1.5 NE 

0.038 4.1 e NE 

0.07 4.1 e NE 
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Table 4-3 
Summary of Monitoring Well Groundwater Analytical Results 

Phase II, Part Ill 
Superior MGP 

Superior, Wisconsin 

Analyte MW-5 MW-5 MW-5 MW-5 
Enforcement 

Standard a 

Sampling Date 11/20/2001 2/11/2002 9/18/2002 11/17/2004 
PAH 

1-Methylnaphthalene 0.058 <0.027 0.19 0.15 NAb 
2-Methylnaphthalene <0.028 <0.028 0.15 0.068 NA 
Acenaphthene 3.8 0.11 0.43 0.44 NA 
Acenaphthylene 0.16 <0.023 <0.023 <0.039 NA 
Anthracene 0.22 <0.020 0.059 0.046 3,000 
Benzo( a )anthracene 0.053 <0.019 <0.019 <0.039 NA 
Benzo( a )pyrene 0.023 <0.012 <0.012 <0.036 0.2 
Benzo(b )fluoranthene 0.022 <0.014 <0.014 <0.036 0.2 
Benzo(g,h,i)perylene 0.017 <0.015 <0.015 <0.041 NA 
Benzo(k)fluoranthene 0.014 <0.013 <0.013 <0.039 NA 
Chrysene 0.037 <0.018 <0.018 <0.033 0.2 
Dibenzo(a,h)anthracene <0.017 <0.017 <0.017 <0.044 NA 
Fluoranthene 1.3 0.030 0.051 0.035 400 
Fluorene 1.2 0.035 0.24 0.24 400 
lndeno(1 ,2,3-cd)pyrene <0.014 <0.014 <0.014 <0.034 NA 
Naphthalene 0.2 0.092 1.3 0.72 40 
Phenanthrene 0.42 <0.19 0.22 0.16 NA 
Pyrene 1.4 0.039 0.039 <0.033 250 
Sum PAH 8.924 0.306 2.679 1.859 NA 

voc 
1 ,2,4-Trimethylbenzene ---c --- <0.69 480d ---

1 ,3,5-Trimethylbenzene --- --- <0.64 --- 480d 
Benzene 6.2 <0.45 0.99 1.2 5 
Ethyl benzene <0.82 <0.82 <0.53 <0.4 700 
Toluene 2.1 <0.68 <0.84 1.4 1,000 

Xylene, -o 3.0 <1.7 <0.73 <0.36 10,000e 

Xylenes, -m, -p 6.1 <0.77 <1.1 <0.74 10,000e 
Sum BTEX 17.4 --- 0.99 2.6 NA 
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Table 4-3 
Summary of Monitoring Well Groundwater A~alytical Results 

Phase II, Part Ill 
Superior MGP 

Superior, Wisconsin 

Analyte MW-6 MW-6 MW-6 MW-6-dup MW-6 

Sampling Date 11/20/2001 2/11/2002 9/18/2002 9/18/2002 11/17/2004 
PAH 

1-Methylnaphthalene 3.0 5.0 2.5 2.1 11.0 
2-Methylnaphthalene 2.3 3.7 1.6 1.3 8.0 
Acenaphthene 4.8 5.0 4.5 3.9 13.0 
Acenaphthylene 0.26 0.22 <0.92 <0.92 0.49 
Anthracene 0.96 <0.80 <0.8 <0.8 0.69 
Benzo(a)anthracene 0.12 0.083 <0.76 <0.76 <0.39 
Benzo(a)pyrene 0.026 <0.012 <0.48 <0.48 <0.36 
Benzo(b )fluoranthene 0.022 <0.014 <0.56 <0.56 <0.36 
Benzo(g,h,i)perylene 0.016 <0.015 <0.6 <0.6 <0.41 
Benzo(k)fluoranthene 0.018 <0.013 <0.52 <0.52 <0.39 
Chrysene 0.095 0.081 <0.72 <0.72 <0.33 
Dibenzo(a,h)anthracene <0.017 <0.017 <0.68 <0.68 <0.44 
Fluoranthene 1.1 <1.1 <1.1 <1.1 1.6 
Fluorene 0.76 <0.84 <0.84 <0.84 1.6 
lndeno(1 ,2,3-cd)pyrene <0.014 <0.014 <0.56 <0.56 <0.34 
Naphthalene 9.8 34 12.0 10.0 91.0 
Phenanthrene 3.1 2.1 3.4 3.8 3.8 
Pyrene 1.2 0.88 1.1 1.2 0.8 
Sum PAH 27.577 51.1 25.1 22.3 131.9 

voc 
1 ,2,4-Trimethylbenzene --- --- 0.8 0.81 ---
1 ,3,5-Trimethylbenzene --- --- <0.64 <0.64 ---
Benzene 5.0 10 3.1 3.1 17 
Ethyl benzene 1.5 5.8 1.1 1.2 21 
Toluene 1.6 2.0 0.84 0.85 2.6 
Xylene, -o 1.4 2.3 <0.73 <0.73 7.6 
Xylenes, -m, -p 2.2 2.6 <1.1 <1.1 4 
Sum BTEX 11.7 22.7 5.04 5.15 52.2 
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Enforcement 
Standard 

NA 
NA 
NA 
NA 

3,000 
NA 
0.2 
0.2 
NA 
NA 
0.2 
NA 
400 
400 
NA 
40 
NA 
250 
NA 

480 
480 

5 
700 

1,000 
10,000 
10,000 

NA 
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Table 4-3 
Summary of Monitoring Well Groundwater Analytical Results 

Phase II, Part Ill 
Superior MGP 

Superior, Wisconsin 

Analyte MW-7 MW-7 
MW-7-

MW-7 MW-7 
dup 

Sampling Date 11/20/2001 2/11/2002 2/11/2002 9/18/2002 11/17/2004 
PAH 

1-Methylnaphthalene 4.7 4.1 3.8 10 <8.1 
2-Methylnaphthalene 6.3 5.6 5.2 13 <9.1 
Acenaphthene 1.9 2.4 2.0 5.4 <7.8 
Acenaphthylene 3.4 2.8 2.5 <4.6 <7.8 
Anthracene 0.75 <0.40 <0.40 <4 <7.1 
Benzo(a)anthracene <0.38 <0.38 <0.38 <3.8 <7.9 
Benzo(a)pyrene <0.24 <0.24 <0.24 <2.4 <7.3 
Benzo(b )fluoranthene <0.28 <0.28 <0.28 <2.8 <7.2 
Benzo(g,h,i)perylene <0.30 <0.30 <0.30 <3 <8.3 
Benzo(k)fluoranthene <0.26 <0.26 <0.26 <2.6 <7.8 
Chrysene <0.36 <0.36 <0.36 <3.6 <6.6 
Dibenzo(a,h)anthracene <0.34 <0.34 <0.34 <3.4 <8.9 
Fluoranthene <0.56 <0.56 <0.56 <5.6 <6.7 
Fluorene 2.2 1.7 1.7 <4.2 <8.8 
lndeno(1 ,2,3-cd)pyrene <0.28 <0.28 <0.28 <2.8 <6.9 
Naphthalene 350 430 290 490 180 
Phenanthrene 1.4 1.2 1.3 6.7 <8.2 
Pyrene 0.62 0.72 0.74 <4 <6.6 
Sum PAH 371.27 448.52 307.24 525.1 180 

voc 
1 ,2,4-Trimethylbenzene --- --- --- 770 ---
1 ,3,5-Trimethylbenzene --- --- --- <640 ---
Benzene 230,000 190,000 200,000 110,000 46,000 
Ethyl benzene 1,900 3,600 3,700 6,100 2,100 
Toluene 130,000 120,000 120,000 64,000 15,000 
Xylene, -o 11,000 17,000 17,000 4,800 1,600 
Xylenes, -m, -p 14,000 9,500 10,000 18,000 5,400 
Sum BTEX 386,900 340,100 350,700 202,900 70,100 

Results are reported in micrograms per liter or parts per billion. 
Bold results indicate concentrations greater than the enforcement standards. 
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Enforcement 
Standard 

NE 
NE 
NE 
NE 

3,000 
NE 
0.2 
0.2 
NE 
NE 
0.2 
NE 
400 
400 
NE 
40 
NE 
250 
NA 

480 
480 

5 
700 

1,000 
10,000 
10,000 

NA 
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Table 4-3 
Summary of Monitoring Well Groundwater Analytical Results 

Phase II, Part Ill 
Superior MGP 

Superior, Wisconsin 

Analyte MW-8 MW-8 DUP MW-9 MW-10 MW-11 MW-12 

Sampling Date 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 
PAH 

1-Methylnaphthalene 690 3,300 100 84 10 53 
2-Methylnaphthalene 830 3,900 110 5 1.3 12 
Acenaphthene 1,000 5,200 100 75 8.4 51 
Acenaphthylene 130 <770 <19 <1.9 <0.39 <3.1 
Anthracene 520 2,800 <18 4.1 <0.35 3.9 
Benzo( a )anthracene 300 1,600 <20 <2.0 <0.39 <3.1 
Benzo( a )pyrene 230 1,200 <18 <1.8 <0.36 <2.9 
Benzo(b )fl uoranthene <110 <720 <18 <1.8 <0.36 <2.9 
Benzo(g, h, i )perylene <130 <830 <21 <2.1 <0.41 <3.3 
Benzo(k)fluoranthene 140 <770 <19 <1.9 <0.39 <3.1 
Chrysene 290 1,600 <16 <1.6 <0.33 <2.6 
Dibenzo(a,h)anthracene <140 <880 <22 <2.2 <0.44 <3.5 
Fluoranthene 790 4,400 <16 5.3 <0.33 3 
Fluorene 410 2,100 31 18 1.2 11 
lndeno(1 ,2,3-cd)pyrene <110 <680 <17 <1.7 <0.34 <2.7 
Naphthalene 1,400 4,700 310 36 19 13 
Phenanthrene 1,900 10,000 78 31 1 18 
Pyrene 1,000 5,300 <16 6.1 <0.33 3.5 
Sum PAH 9,630 46,100 729 264.5 40.9 168.4 

voc 
Benzene 74,000 72,000 54,000 9,900 0.95 4,000 
Ethyl benzene 980 880 870 340 0.56 <10 
Toluene 51,000 48,000 13,000 34 <3.6 <8.9 
Xylene, -o 6,500 5,600 780 100 3.90 <9 
Xylenes, -m, -p 14,000 12,000 2,700 <37 1.70 <19 
Sum BTEX 146,480 138,480 71,350 10,374 7 4,000 

Results are reported in micrograms per liter or parts per billion. 
Bold results indicate concentrations greater than the enforcement standards. 

a. The Wisconsin Department of Natural Resources Groundwater Enforcement Standards 

for the protection of public health (NR 140, Table 1 ). 

b. No enforcement standard exists for this compound. 

c. --- = Sample was not analyzed for this parameter. 

Enforcement 
Standard 

NE 
NE 
NE 
NE 

3,000 
NE 
0.2 
0.2 
NE 
NE 
0.2 
NE 
400 
400 
NE 
40 
NE 
250 
NA 

5 
700 

1,000 
10,000 
10,000 

NA 

d. The enforcement standard is 480 ug/L for the sum of 1 ,2,4-Trimethylbenzene and 1 ,3,5-Trimethylbenzene concentrations. 

e. The enforcement standard is 10,000 ug/L for the sum of all xylene concentrations. 
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Solubility 
Limits 

NA 
25,400 
7,400 

NA 
73 
14 
3.8 
NA 
NA 
NA 
22 
NA 
275 

1,980 
NA 

3,170 
1,290 
135 
NA 

1,780,000 
150,000 
500,000 
170,000 
156,000 
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Table 4-4 
Summary of Geoprobe Groundwater Analytical Results 

Superior MGP Phase II, Part Ill 
Superior, Wisconsin 

Analyte B-24 B-25 B-26 B-27 B-28 

Sampling Date 10/12/2004 10/12/2004 10/12/2004 10/12/2004 10/12/2004 

PAH 

1-Methylnaphthalene 9 380 5.1 340 55 
2-Methylnaphthalene 4.1 510 1.1 170 23 
Acenaphthene 6.8 590 3.6 540 59 
Acenaphthylene <0.44 <88 <0.41 88 3.5 
Anthracene <0.40 200 0.71 300 6.2 
Benzo(a)anthracene <0.45 130 0.49 210 <3.2 
Benzo(a}pyrene <0.41 96 <0.39 160 <3.0 
Benzo(b )fluoranthene <0.41 51 <0.38 74 <3.0 
Benzo(g, h, i )perylene <0.47 <94 <0.44 83 <3.4 
Benzo(k)fluoranthene <0.44 <88 <0.41 94 <3.2 
Chrysene <0.37 140 0.56 210 2.8 
Dibenzo(a,h )anthracene <0.50 16 <0.47 23 <3.6 
Fluoranthene <0.38 320 1.5 460 6.7 
Fluorene 1.5 200 0.8 220 17 
lndeno(1 ,2,3-cd)pyrene <0.39 44 <0.37 64 <2.8 
Naphthalene 16 1,200 1.9 340 96 
Phenanthrene 1.7 900 3.4 970 40 
Pyrene <0.37 420 1.8 600 8 

Sum of PAH 39 5,197 21 4,946 317 
BTEX 
Benzene 7.8 11,000 6,100 27,000 1,300 
Ethyl benzene 2.2 280 <20 410 100 
Toluene 0.83 <18 <18 3,500 340 

Xylene, -o 5.5 88 <18 370 90 

Xylenes, -m, -p 3.1 130 <37 480 220 
Sum of BTEX 19 11,498 6,100 31,760 2,050 

Results are reported in micrograms per liter or parts per billion. 
Bold results indicate concentrations greater than the enforcement standards. 

a. The Wisconsin Department of Natural Resources Groundwater Enforcement Standards 

for the protection of public health (NR 140, Table 1 ). 

b. No enforcement standard exists for this compound. 

c. The enforcement standard is 10,000 ug/L for the sum of all xylene concentrations. 
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Notes: 
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Source: 
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ENSR field observations. 
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Data (Oct 2004) 

MW-·7 Monitoring Well Location (Nov 2001) 

Notes: 

Soil analytical results reported in ug/kg (parts per billion) 
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B(a)P = benzo(a)pyrene 
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Bold result indicates the compound exceeds the 
corresponding residual contaminant level. 
Soil samples were collected in October 2004. 
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APPENDIX A 

Boring Logs and Borehole Abandonment Forms 

Superior Water Light and Power MGP 
Phase II, Part Ill 

Superior, Wisconsin 
March 2005 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment [;21 

Waste Management 0 
Other 0 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number 

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 
Guy 1-'aquette, IV!atnx t:nwonmental, LLG 1U/1L/U4 

WI Unique Well No. DNR WeiiiD No. Common Well Name Final Static Water Level 
602.72 

Local Grid Orgin 0 (estimated) 0 or Boring Location [;21 

State Plane 

Lat 

Long 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Boring Number B-24 

Surface Elevation 
606.52 

Local Grid Location 
NO 
so ' 

rilling Method 
Geoprobe 1 racK 
Rig 

hole Diameter 

EO 
wo 

County Douglas County Code Civil Town/City/or Village Superior 

~ 't Q) 
Q) 

-~ c: .... Soil! Rock Description ::s .s a:! Q) .i:' 0 v:i u 

~ 
:.. u :E :.. .e 't:l ·;:; 

lt: ;S cj Q, 
Q, ·s ·.;:: 0 Q 

Q, v:i ~ ~ e .!a 
~ 0 

0 Q) :.. 0 0 C' N Cl 
i$ A ;::) ~ ~ ~ u ~ ~ s:: ~ ~ 

Black slag-like material with fmes, 
loose, cmmbly, dry, no odor. 

2 

3.3 
3 

4 

3 inch layer wood chips and slag, black, 
wet, petroleum-like odor. 

6 
Fine sand with fines, well sorted, brown, 

7 wet, petroleum odor. 
2.1 

9 

10 SP 

11 

12 

5.0 

13 

14 

15 
END OF BORING-15 FEET 

16 
Note- Hole collapsed at 10ft 

17 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

Signature Firm ENSR Corporation 
4500 Park Glen Rd Ste 21 o St. Louis Park, MN 55416 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



;state of Wisconsin 
Department of Natural Resources 
poBox 7921, Madison WI 53707-7921 

Well/ Drill hole I Borehole Abandonment 
Form 3300-005 (R 1 0/03) Page 1 of 2 

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wts. Stats., and ch. NR 141, Wts. Adm. Code. In accordance 
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result In a forfeiture of between $10-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 

0 Drinking Water D Watershed/Wastewater D Waste Management D Other: 

Feet 

· D Monitoring Well 

OwaterWell 

~orehole I Drillhole 
If a Well Construction Report Is available, 
please attach. 

--------------------

IP Code 

Pump and piping removed? DYes D No 

Liner(s) removed? 0 Yes D No /A 

Screen removed? ~s D No D N/A 

Casing left in place? DYes .E9.No D N/A 

Was casing cut off below surface? 0 Yes D No&A 

~onstruction Type: Did sealing material rise to surface? ~s D No D N/A 

, D Drilled . 0 Driven (Sandp~lnt8)) I D Dug Did material settle after 24 hours? 0 Yes~ 0 N/A 

~ .. ~" ... er (specify): ___JQ~=-:.,c..LN'4!....!Jt ~1.!:.3.--+---=~~..LL------- If yes, was hole retopped? DYes D No 0 N/A 
~· If bentonite chips were used, were they 0 
~ormation Type: hydrated with water from a known safe source? DYes No /A 

~ · R~uired Method of Placing S~g Material 
~Unconsolidated Formation 0 Bedrock U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

total Well Depth From Groundsurface (ft.) D Screened & Poured D Other (Explain): :.·· · 5 ., (Bentonite Chips) ·---------------

-+----~-:-~,.....:::::._~-:----------+::--:---=--1-::---:::--:----------; Sealing Materials 
Uower Drillhole Diameter (in.) asing Dep~ft.) 0 Neat Cement Grout D Clay-Sand Slurry (11 lb./gal. wt.) 

0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry" " 

D D 
r;::::A {'If\-: D Concrete D Bentonite Chips 

Yes No~ Was well annular space grouted? 
For Monitoring Wells and Monitoring Well Boreholes Only: 

:------:---:-:---:-:--:-:-:-:-::--------,=:---::-:-""7':':-:---;:;--:~----------1 D Bentonite Chips 0 Bentonite - Cement Grout 

nular Bentonite D Bentonite· Sand Slurry 

~--------------------------------~----~----~-----------r---------

~· Comm~nts 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment !;l 

Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Local Grid Orgin 0 (estimated) 0 or Boring Location !;l 

State Plane 

Lat 

Long 

Facility ID County Douglas County Code 

.i!J = = 0 u 
i:t: 
0 

~ 

4.6 

4.4 

4.6 

"t cu 
~ 

.5 
£ g. 
cu 
~ 

2 

4 

6 

7 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

20 

21 

Soil/ Rock Description 

2 inch clay layer and 4 inch wood chip 
layer, sheen, strong odor at 8 feet. 

Same as above, with sheen. 

v:i 
cJ 
v:i 
;:i 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

:E g. 
<:':1 

""' C-' 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

Soil 

cu 
.i:; 

@ 
~ cu £ ""' ""' ~ ~ u g. ·; ~ :ai ~ 
6 
0 0 o< <:':1 

~ u :iE ~ s:: 

rilling Method 
Geoprobe Track 
Rig 

EO 

wo 

0 Q 0 
N Cl 
~ ~ 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



State of Wisconsin 
Pepartment of Natural Resources 
PO Box 7921, Madison WI 53707-7921 

Well/ Drillhole I Borehole Abandonment 
Form 3300-005 (R 10/03) Page 1 of2 

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 2951 and 299, Wts. Stats.1 and ch. NR 141 I Wts. Adm. Code. In accordance 
With chs. 281 I 2891 291-293, 295, and 2991 Wis. Stats., failure to file this form may result in a forfeiture of between $10-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 

0 Drinking Water D Watershed/Wastewater D Waste Management D Other: 

feet 

• D Monitoring Weli 

OwaterWell 

~orehole I Drillhole 
If a Well Construction Report is available, 
please attach. 

--------------------------------------------------

IP Code 

Pump and piping removed? DYes D No 

Liner(s) removed? DYes D No /A 

Screen removed? ~s D No D N/A 

Casing left in place? DYes 8No D N/A 

Was casing cut off below surface? DYes D No&A 

ponstruction Type: Did sealing material rise to surface? ~s D No D N/A 

[ 0 Drilled 0 Driven (Sandp~lntb I 0 Dug Did material settle after 24 hours? 0 Yes~ 0 N/A 

: .. ~ • ._ er (specify): _Q .... ·~.,£-lL;;..n~,..~oo~~~O:~~~-~.L&------- If yes, was hole retopped? 0 Yes D No 0 N/A 
~' If bentonite chips were used, were they D 
Formation Type: hydrated with water from a known safe source? DYes No /A 

~· 0 R~uired Method of Placing S~g Material 
~Unconsolidated Formation Bedrock U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

±1.,._·o-t-~~W~e~I~ID~e-p~t~~F-~-~-G~1-ro-u-nd~s-u-rf~a-ce-(~ft~J~~~~-----~~~----------~ Oscreened&Pou~ Oother(Ex~ain~ 
_ (Bentonite Chips) ·---------------------

+---:::-":':':":""'-:-~~..L.--::--:----------------------t::---:---=--+::--::::-:--------------1 Sealing Materials 
4ower Drillhole Diameter (in.) asing Depk-ft.) 0 Neat Cement Grout D Clay-Sand Slurry (11 lb./gal. wt.) 

D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry" " 

D D r=lt N ft D Concrete . D Bentonite Chips 
Yes No~ ljvas well annular space grouted? 

For Monitoring Wells and Monitoring Well Boreholes Only: 
.~---:----:--:--:--::---:-::------c-:-:--:---:-:-:-:---::--::-----------; D Bentonite Chips D Bentonite - Cement Grout 

nular Bentonite D Bentonite- Sand Slurry 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment [;l 

Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Local Grid Orgin 0 (estimated) 0 or Boring Location [;l 

State Plane 

Facility ID County Douglas 

-i!l "t 
Ill 

Soil/ Rock Description = ~ = 0 .s u 
:::: .; 

"' 0 <IJ s:s ~ 

2 

3 

4 Mixed Fill consisting of: 

Date Drilling Started 
10/12/04 

Lat 

Long 

County Code 

en (J 

cJ :a 
"' en ..: 
t.. 

;:i 0 

5 2 inch thick layer wet slag and wood. 
6 inch layer fine sand. 

6 6 inch layer silt. 
7 4 inch layer wood. 

2.0 6 inch sand layer, no odor, wet. 

9 

IO 

II 

I2 
3.5 

13 

I4 

15 

16 

17 
1.0 

18 

19 

20 
END OF BORING-20 FEET 

21 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

E R orporation 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Boring Number B-26 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

Ill 

·~ 
g ~ <IJ .c t.. 

t.. .:! "0 ·o 
"' ·= ~ 0 ~ 

::a1 8 8 .~ 0 
0 0 0" ..: N g :s: ..,.. 

~ p.. u ~ iS: p.. 

Signature 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

EO 

wo 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



State of Wisconsin 
Department of Natural Resources 
PO Box 7921, Madison WI 53707-7921 

Well/ Drill hole I Borehole Abandonment 
Form 3300-005 (R 1 0/03) Page 1 of 2 

~otice: Completion of this report is required by chs. 160, 281, 283, 289, 291·293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance 
with chs. 281, 289, 291-293, 295, and 299, Wis. Slats., failure to file this form may result in a forfeiture of between $10-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 

0 Drinking Water D Watershed/Wastewater D Waste Management D Other: ----------

Feet 

. 0 Monitoring Well 

: OwaterWell 

' ~orehole I Drillhole 
If a Well Construction Report is available, 
please attach. 

IP Code 

Pump and piping removed? DYes D No 

Liner(s) removed? DYes D No /A 

Screen removed? ~s D No D N/A 

Casing left in place? DYes .E9-No D N/A 

Was casing cut off below surface? DYes D No&A 

Construction Type: Did sealing material rise to surface? ~s D No D N/A 

,.··. 0 Drilled 0 Driven (Sandpflntb I 0 Dug Did material settle after 24 hours? 0 Yes~ 0 N/A 

~ .. '~u. er(specify): __,..;Qa...·~,c...Ji-iY"l~~~~--4-D:--=~~...LL.------ lfyes,washoleretopped? DYes DNo DNtA 
~· If bentonite chips were used, were they D D 
formation Type: hydrated with water from a known safe source? Yes No /A 

~ R~uired Method of Placing S~g Material 
~Unconsolidated Formation 0 Bedrock U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

±t-ot-a~IW~ei~ID~e-p-th~F-~-m-G~~-u-nd~s-u-rt~ac_e_(~ft~.)~~~~-~~~--~ Oscreened&Poured ~Other(Ex~a~): 
, , (Bentonite Chips) ·---------

+---~~~llto..o1!~~--:------+::---:---::-*.-:-::-:----.....;..,--t Sealing Materials 
D Neat Cement Grout D Clay-Sand Slurry (11 lb./gal. wt.) 

D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry" " 

D Concrete D Bentonite Chips 

For Monitoring Wells and Monitoring Well Boreholes Only: 
Was well .annular space grouted? 

·t-----:-~-:--:-:--::-=-----r.::--::-:--:-::-:-:--~-::--------t D Bentonite Chips D Bentonite- Cement Grout 

nular Bentonite D Bentonite- Sand Slurry 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment fil 
Waste Management 0 
Other 0 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Local Grid Orgin 0 (estimated) 0 or Boring Location fil 
State Plane 

Date Drilling Started 
10/12/04 

Lat 

Long 

Facility ID County Douglas County Code 

Sample 

~S' -i!l :t!:;;- = < e: = 0 
..c:: :'11 u 
bl) ~ ~ = (J 0 <ll <ll 

= ...:I~ 

3.2 

2.8 

2.9 

0.0 

~ 
<ll ... 
.s 
; 
Q. 
<ll 
~ 

3 

4 

5 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

Soil/ Rock Description 

Same as above, but wet with wood, 
sheen and odor. 

Smne as above, but sheen and strong 
odor. 

lZi 
u 
lZi 
;:::) 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

(J 

:a 
Q.. e 

C,!) 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

Soil es 

<ll 

-~ 
~ ~ <ll ·€ "" ~ "" ~ "t:: Q.. ·= :;::: 

d) 8 e ·c; ~ 0' 
:s: 0 ..,... 

~ p::; ~ u ~ 

1161 

rifling Method 
Geoprobe Track 
Rig 

EO 

wo 

0 ~ 0 
M 0 
~ ex:: 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



State of Wisconsin 
Department of Natural Resources 
poBox 7921, Madison WI 53707-7921 

Well/ Drill hole I Borehole Abandonment 
Form 3300-005 (R 10/03) Page 1 of 2 

~otice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance 
~ith chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result In a forfeiture of between $10-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable Information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See Instructions on reverse for more information. 

Route to: 

P Drinking Water D Watershed/Wastewater 0 Waste Management D Other:----------

~eet 

• 0 Monitoring Well 

OwaterWell 

~orehole I Drillhole 

~onstruction Type: 

If a Well Construction Report is available, 
please attach. 

! 0 Drilled . 0 Driven (Sandp~lniQ ~(]Dug 
er(spec1fy): Q~,~~ 

IP Code 

Pump and piping removed? 0 Yes 0 No 

Liner(s) removed? DYes 0 No /A 

Screen removed? ~s D No D N/A 

Casing left in place? DYes 8Na D N/A 

Was casing cut off below surface? 

Did sealing material rise to surface? 

Did material settle after 24 hours? 

If yes, was hole retopped? 

DYes DNa~ 
~s _Q~o0NtA 
0Yes~0NtA 
DYes 0No DNtA 

If bentonite chips were used, were they 
Formation Type: hydrated with water from a known safe source? DYes DNo /A 

~ R~uired Method of Placing S~g Material 
}A\ Unconsolidated Formation . 0 Bedrock U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

~to_t_~_W_e_I-ID_e_p-th~Fr_o_m_G_r_o_u_nd_s_u_rf_ac_e_(_ft_.)~---~-~~--~ Dscmened&Poured Dother(Ex~~n):~--~-----
. , (Bentonite Chips) 

+------':::::::!:=::..-------+-::---::-+.----:-:--:-------tSealing Materials 
4ower Drillhole Diameter (in.) 0 Neat Cement Grout D Clay-Sand Slurry (11 lb./gal. wt.) 

D Bentonite-Sand Slurry " '' 0 Sand-Cement (Concrete) Grout 

0 concrete 0 Bentonite Chips Was well annular space grouted? DYes DNo 

-: 

For Monitoring Wells and Monitoring Well Boreholes Only: 
·1-------------.,----:--~~-::---:-:--------1 D Bentonite Chips D Bentonite- Cement Grout 

nular Bentonite D Bentonite- Sand Slurry 

~. Comrn~nts 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment [;l 

Facility/Project Name SWL&P Phase II Part Ill 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Local Grid Orgin 0 (estimated) 0 or Boring Location [;l 

State Plane 

Facility ID County Douglas 

:l ~ 
<II 

Soil/ Rock Description = ~ 
l::l ..s 0 u 

;S 
~ Q. 

~ <II 
Cl 

2 

4 

6 

7 
2.0 

9 

10 

II 

12 
4.0 

13 

14 

15 

16 

17 
4.8 

18 

19 

20 

21 

Waste Management 0 

Other 0 

Lat 

Long 

County Code 

v:i (.J 

:= cJ Q. 

v:i ~ 
I.. 

;:i 0 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

R orporatton 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Boring Number 8-28 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

<II 

·~ 
Cl <II 

~ I.. 

~ 
I.. 

.~ Q. 't:l 
Q 

=a1 s ·:; ·~ 0 

Cl 0 
0 0 c< ~ M Cl ($ s:: u ~ ;.:s s: ~ l:z::( 

15.6 

Signature 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

EO 

wo 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



State of Wisconsin 
bepartment of Natural Resources 
PO Box 7921, Madison WI 53707-7921 

Well/ Drill hole I Borehole Abandonment 
Form 3300-005 (R 1 0/03) Page 1 of 2 

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance 
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result in a forfeiture of between $10-25,000, or imprisonment for up to one 
;year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See Instructions on reverse for more information. 

~oute to: 

0 Drinking Water D Watershed/Wastewater D Waste Management D Other:----------

Feet 

D Monitoring Well 

OwaterWell 

~orehole I Drillhole 

Construction Type: 

If a Well Construction Report is available, 
please attach. 

IP Code 

Pump and piping removed? DYes D No 

Liner(s) removed? DYes D No /A 

Screen removed? 

Casing left in place? 

Was casing cut off below surface? 

~s DNoDN/A 

DYes 81No D N/A 

DYes 0No&A 

, D Drilled . 0 Drlven (San~~int~~ D Dug 

;: .. ~ ... er (specify): _,LC)~,LJjX-l~~t ~~~---lD~~==-~..LL.------- If yes, was hole retopped? 
~~ ~ If bentonite chips were used, were they 

Did sealing material rise to surface? 

Did material settle after 24 hours? 

~s 0No0N/A 

0Yes~DN/A 
DYes DNo DN/A 

DYes 0No /A formation Type: hydrated with water from a known safe source? 

~ R~uired Method of Placing S~g Material 
~Unconsolidated Formation 0 Bedrock U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

~to-t-ai_W_e_U_D_e_p_th_F_r-om~G-~-u-n~d-su-rf~a-ce~(ft~.)~~~~~~~~~~~ Osc~ened&Pou~d Oother(Ex~ain): ____ ~--~-
:.. , ..,'""- t (Bentonite Chips) 
-+------k.......::V"':::::.__-:------+::---:---=--+:-::::-:------tSealing Materials 
Uower Drillhole Diameter (in.) D Neat Cement Grout 

D Sand-Cement (Concrete) Grout 

D concrete D Bentonite Chips Vyas well annular space grouted? Dves 0No 

D Clay-Sand Slurry (11 lb./gal. wt.) 

D Bentonite-Sand Slurry 11 11 

For Monitoring Wells and Monitoring Well Boreholes Only: 
!-------:---:'------c:---:-:-:~:-:--:----:;:--~-----; D Bentonite Chips D Bentonite - Cement Grout 

nular Bentonite D Bentonite- Sand Slurry 

.·.·:.-. 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment I;J 

Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number 

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 
Guy Paquette, Matrix Environmental, LLC 10/12/04 

Local Grid Orgin 0 (estimated) 0 or Boring Location I;J Lat 

State Plane Long 

Facility 10 County Douglas County Code 

~ "t 
~ 

Soil/ Rock Description = ""' = 0 .s eli u u cJ :.d .;: 
~ 

Q.. 
Q.. eli Oil 0 ~ .... 

ZiS ~ ;:;:i " 

2 

3 

4 

3.9 

11 

12 
3.2 

13 

14 

15 

16 

17 
4.5 

18 
Same as above, but with brick pieces. 

19 

21 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

E R orporat1on 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

Soil 

~ 

.e; 
"' ~ 

~ ~ .... £ 
~ 

.... .e "0 u Q.. 0 Cs 
=a1 s .~ ·s ·..: s rJ 0 

0 0 ,g' M 0 
~ ~ u ~ ...:l ~ ~ ~ 

Signature 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

EO 

wo 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



State of Wisconsin 
Department of Natural Resources 
PO Box 7921, Madison WI 53707-7921 

Well/ Drillhole I Borehole Abandonment 
Form 3300-005 (R 10/03) Page 1 of 2 

:Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance 
With chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result in a forfeiture of between $10-25,000, or Imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable Information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more Information. 

Route to: 

0 Drinking Water D Watershed/Wastewater D Waste Management D Other: 

Feet 

D Monitoring Well 

OwaterWell 

~orehole I Drillhole 

Construction Type: 

If a Well Construction Report is available, 
please attach. 

'.· D Drilled , D Driven (Sandp~lnl8) ~ I D Dug 

~er (specify): ___;Q~~..~~.~~, ...... ~.!:..lo-....J_~~::..:-:.::::.....~...&--------
Formation Type: 

!:li(unconsolidated Formation 

~otal Well Depth From Groundsurface (ft.) 
r') .#""\I 

0Bedrock 

--------------------

IP Code 

Pump and piping removed? DYes D No 

Liner(s) removed? DYes D No /A 

Screen removed? 

Casing left in place? 

Was casing cut off below surface? 

Did sealing material rise to surface? 

Did material settle after 24 hours? 

If yes, was hole retopped? 
If bentonite chips were used, were they 
hydrated with water from a known safe source? 

~s 0No0N/A 

DYes E9-No 0NJA 

DYes DNo&A 

~s 0No0N/A 

0Yes~0NJA 
DYes 0No0N/A 

DYes 0No /A 

R~uired Method of Placing S~g Material 
U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

0 Screened & Poured 0 Other (Explain): 
(Bentonite Chips) ·-------------

-+------------.J~~====-----------+~-:---=-+---:-::-:------1 Sealing Materials 
Liower Drillhole Diameter (in.) 0 Neat Cement Grout D Clay-Sand Slurry (11 lb./gal. wt.) 

D Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry" " 

D Concrete D Bentonite Chips 
~as well annular space grouted? DYes 0No 

For Monitoring Wells and Monitoring Well Boreholes Only: 
i-------------------,....--~~:"':"'"":'---::-:--::--------; D Bentonite Chips D Bentonite - Cement Grout 

nular Bentonite D Bentonite· Sand Slurry 

~. Comm~mts •'.'.··. 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment !;l 

Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Local Grid Orgin 0 (estimated) 0 or Boring Location !;l 

State Plane 

Lat 

Long 

Facility ID County Douglas County Code 

Sariip 

~= .1!1 :t:!:;;' = 
~~ 

;::! 
0 

tin~ u 
= .... ~ 
Q) Q) 0 

...:I~ i5S 

2.5 

4.1 

5.0 

5.0 

ti 
Q) 

"" ..s 
;'3 
e-
Cl 

2 

4 

6 

7 

9 

10 

11 

12 

13 

15 

21 

Soil/ Rock Description 

2 inch wood chip and slag layer, wet, 
dark gray, sheen and odor. 

~ 
u 
~ 
;:i 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

.... :a c. 
"' ""' c.!) 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Boring Number 8-30 

Local Grid Location 
NO 

so 

rilling Method 
Geoprobe Track 
Rig 

EO 

wo 
Civil Town/City/or Village Superior 

Q) ... 
'til 

8 f!j Q) t> 
""' ""' .e ~ 

·o 
~ c. 

~ 0 Q 
=ai 8 El .~ 0 

0 0 .S' "' N Cl 
i$: Po. u ~ ...:l s:; Po. ~ 

171 

Signature R orporat1on 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



~tate of Wisconsin 
;Department of Natural Resources 
PO Box 7921, Madison WI 53707-7921 

Well/ Drillhole I Borehole Abandonment 
Form 3300-005 (R 10/03) Page 1 of 2 

~otice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. in accordance 
With chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result In a forfeiture of between $10-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable Information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See Instructions on reverse for more Information. 

Route to: 

P Drinking Water D Watershed/Wastewater D Waste Management D Other:----------

~. Generat~~nformation .. ' ..... . .· .~.:.. . .. 

Feet 

IP Code 

Pump and piping removed? DYes D No 

~ D Monitoring Well 

• OwaterWell 

Uner(s) removed? DYes D No /A 

Screen removed? ~s D No D N/A 

: ~orehole I Dlillhole 
If a Well Construction Report is available, 
please attach. 

Casing left in place? DYes .E9-No D N/A 

Construction Type: 
Was casing cut off below surface? DYes D No&A 

Did sealing material lise to surface? 

, D Drilled , 0 Driven (Sandp~int)8) I D Dug Did matelial settle after 24 hours? 

~s _Q~o0NtA 
D Yes(JLJ"N'o 0 N/A 

DYes DNoDN/A l ... an. er (specify): _,~_Q~.,t...J~It...l...~t ~looo.!:3~_........._:~::-~..J...L------- If yes, was hole retopped? 
~· If bentonite chips were used, were they D 
Formation Type: hydrated with water from a known safe source? DYes No /A 

Nv( ~uired Method of Placing S~g Material 
~ Uncons~lidated Formation 0 Bedrock U conductor Pipe-Gravity ~onductor Pipe-Pumped 

±t~ot-a~IW~e~1~1 D~e-p~th-F=r-o-m~G~r-ou_n_d~s-urf7a_c_e~(ft~J~~~~~~~~~~~ ~Screened&Pou~d Dother(Explain): 
• 1 (Bentonite Chips) ·---------

+---'"""':'""'-~a...::::....__~-----+~'"""':'""'-:::--+.---:-::-:------tSealing Materials 
Uower Drillhole Diameter (in.) 0 Neat Cement Grout 0 Clay-Sand Slurry (11 lb./gal. wt.) 

0 Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry" " 

D Concrete 0 Bentonite Chips Was well annular space grouted? DYes 0No 
For Monitoring Wells and Monitoring Well Boreholes Only: 

----:----:-~--:-:----o=----7"'"':"-:-:--:-:----::--:::--------1 0 Bentonite Chips D Bentonite - Cement Grout 

nular Bentonite D Bentonite- Sand Slurry 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment lil 
Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number 

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 
Guy Paquette, Matrix Environmental, LLC 10/14/04 

Local Grid Orgin 0 (estimated) 0 or Boring Location lil Lat 

State Plane Long 

Facility ID County Douglas County Code 

.j!l 't 
Ill 

Soil/ Rock Description = .... = .s 0 v5 u u 0 :a 
t ~ Q. 

v5 0':1 0 <II "' i$ A ;::i 0 

2 

4 

5 

6 

7 Same as above, but with red-brown 
4.7 gravely clay layer, 4 inches thick, 

moist, no odor. 

9 

10 

11 

12 
3.8 

13 

14 

15 

16 

17 
4.7 

18 

19 

20 
END OF BORING-20 FEET 

21 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Local Grid Location 
NO EO 

so wo 
Civil Town/City/or Village Superior 

Ill 

·~ 

~ 
~ Ill p 

"' "' .; 't:l ·o Q. 25 ~ s ·= ~ 0 

s ~ 0 
0 0 0" M Cl :s: ~ u ~ J s:: ~ ~ 

109 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



~tate of Wisconsin 
Department of Natural Resources 
poBox 7921, Madison WI 53707-7921 
i 

Well/ Drill hole I Borehole Abandonment 
Fonn 3300..005 (R 10/03) Page 1 of 2 

~otlcei Completion of this report is required by chs. 160, 281, 283, 289, 291~293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance 
~ith chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result in a forfeiture of between $10~25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable Information on this form is not intended to be used for any. other purpose. Return 
form to the appropriate DNR office and bureau. See Instructions on reverse for more Information. 

~uteto: 

!--J Drinking Water emediatlon/Redevelopment D Other: ----------

feet 

. D Monitoring Well· 

: ~WaterWell 
: ~orehole I Drillhole 

If a Well Construction Report is available, 
please attach. 

IP Code 

Pump and piping removed? DYes D No 

Liner(s) removed? 0 Yes 0 No /A 

Screen removed? ~s D No D N/A 

Casing left in place? 0 Yes .E9-No D N/A 

Was casing cut off below surface? 0 Yes D No~A 
Construction Type: Did sealing material rise to surface? ~s D No D N/A 

' D Drilled . 0 Driven (Sandp~ntb I 0 Dug Did material settle after 24 hours? 0 Yes~ 0 NIA 

.• ,·~, .. er (specify): ---'C)~::_,t.-"-t-n..!......!.f..~.o~~ ..... D:__::~::;!-~u...._------ if yes, was hole retopped? 0 Yes 0 No 0 N/A 
~~ '-GL If bentonite chips were used, were they 0 
~ormation Type: hydrated with water from a known safe source? 0 Yes No /A 

~ R~uired Method of Placing S~g Material 
~Unconsolidated Formation 0 Bedrock U Conductor Pipe-Gravity ~onductor Pipe-Pumped 

~--~-a-IW~~-ID_e_p_t_h_F_ro_m~G-~-u-n-ds_u_rt_a_w_@-.)~~-~~-~~-~~ ~Scre~~&Poored Do~er~x~~~:~~~~-~~~-
/ (Bentonite Chips) 

+---~---P-:L..::::._ ______ ~~--=--+~::-:------1 Sealing Materials 
Uower Drillhole Diameter (in.) 0 Neat Cement Grout 0 Clay-Sand Slurry (11 lb./gal. wt.) 

~--~~~~-~~--~-~-~~~----~-! ~Sand-Cement(Concre~)Gro~ Osen~~~-SandS~rry"" 
0 concrete 0 Bentonite Chips DYes 0No 

For Monitoring Wells and Monitoring Well Boreholes Only: 
~-------~~~-~~~~~~~~~---~~Ben~~~c~~ ~Ben~~~-Ceme~Gro~ 

8. Comm~ts 
.,, 

•• ,'.t.• 

nular Bentonite D Bentonite - Sand Slurry 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment GJ 
Waste Management 0 

Other 0 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number MW-8 

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 
Guy Paquette, Matrix Environmental, LLC 10/14/04 

Local Grid Orgin 0 (estimated) 0 or Boring Location bl Lat 

State Plane 

Facility 10 

.:J 
= = 0 
u 
~ 
0 

~ 

4.0 

4.3 

4.0 

1.2 

"t 
01) 

"""' .5 
;S 
~ 

Q 

-3 

-2 

-1 

0 

2 

4 

5 

6 

7 

9 

Long 

County Douglas County Code 

Soil/ Rock Description 

gravel, coal and fines, brown and gray, 
moist, no odor. 

00 
cj 
00 
::;5 

10-+~~-------------,~~~-----,.------+----

11 

12 

13 

14 

15 

16 

Same as above, but gray, vety strong 
odor, tarry material, very wet and loose. 

17-+-,~----~.-------~~~~~---------+----+. 

18 

19 

20-+~~~~~~~~~~~~~-----------+----

21 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

(J 

:E 
Q.. 
o:l 

'"' 0 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

01) 
.... 
·~ 01) 

~ '"' '"' ~ 'Cl Q.. ·; 
=5 ~ 

s ·e: 0 .9"' 
~ u ~ ...:l 

·~ 
·.;: 0 ~ 
~ 0 

M 01 
~ ll.. r:x: 

EO 

wo 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



St•t• of WiiCDfllln 
D.partment of Nltattl .Ra1011rc" Route to· 

FacilitY JD 

A. Protective pipe, top clevelion 

B. Well casing, top elevalion 

C. Land surface elevation 

D. Surface seal. bottom_ _ _ _ _ _ ft. MSL or ____ ft. . ...-..-. .... - · • 

12. uses c:lessification of soil near screen: 
GP 0 GMO OCD OW CJ SW CJ SP 0 
SM 0 SC 0 ML D MH D CL 0 CH 0 
Bedrock D 

13. Sieve analysil performed? 0 Yes 0 No 
14. Drilling method used: Rotay 0 S 0 

Hollow Stem Auacr 0 4 1 
Other 0 ·W® 

15. Drilling fluid used: Water D 0 2 
Drilling Mud D 0 3 

AirDOl 
None D 99 

16. Orilling additives wed? (J Yec 0 No 

Describe------------
17. Source of water (auach. analysi1, ifrequired): 

E. Bcntoni~ seal, IDp ___ t/_ _ _ ft. MSL or ____ _ 

F. Fine sand. 10p 

G. Filter pack, top __ ~ f _ ft. MSL or _____ ft. 

H. Screen joint. top 

I. WeUbouom /7, t. fL MSL or ft. ------ -----
J. Filter pack, bol&.om _ j _7_.!-_ft.MSLot _____ ft. 

K. Borehole, bottom 

Waste ManagemcntO MONITORING WELL CONSTRUCTION 
Form 4400-ll3A Rov. 7-98 

o. 

_§>_in. 
7 -- _n. 

Steel ~ 0 4 

Other 0 .~i~i 
0 Yes D No 

3. Surface seal: Bentonite D 3 0 

J2 ( ~ l £-1 J' c t' ~ e ;1f- eo::~ ~ ;i~;w 
4. Material between well casing and protective pipe: 

Bentonite D 3 0 
Other ttl. 

5. Annular apace seal: L Granular/Chipped Bentonite 0 3 3 
b. __ Lbr/gal mud weight ... Bentonite-nod sl'UlT)'D 3 5 
c. __ Lbs,lgal mud weight . . . . . 'Bentonite slurry D 3 1 

:: --% Bcn~~~oi~~ ~~:~:::-:::~: D 5 o 
f. How installed: Tremie D 

Tremie pumped D 
Gravity D 

6. Bemonitc seal: a. Benlunit~ gnnule.s 0 
b. Dl/4 in. R!J3/8 in. 01/2 in. Bentonite chips Jl 
c.------------ Other D 

01 

01 
08 
33 
32 

7. Fine a and meterial: Manufacturer, product name &.. mesh siu 

~ ~~~ . 
b. Volwnc added ft3 

8. Filter pack_ material: Manufaclurer, product name &. mesh siu 

a. £eQ' Brtf lw.@ 
b. Volume added ft3 $ b~q ~ 

9. Well casing: Flush threaded PVC 5ehedule 40 !i1 2 3 
Flush threaded PVC schedule 80 0 2 4 

Other 0 ~~ 
to. Screen material: fl"""b Mr<JeJ fvc_ i@ 

a. Screen type: Factory cut m 1 1 

L Borehole, diameter 

__ /)~ !:-_ IL MSLor _____ ft.~ 

-~!r in. · -~ 
Conlinuaus slot 0 0 1 

Other 0 §@ 

M. O.D. well casin& in. 

N. 1.0. well casing - ~-- in. 

b. Manufacturer ----------
c. Slot size: 
d. Slotted length: 

11. Backfill material (below falter pack): 

LlC-

0. ~Lt>_ in. 
jf> __ ft. 

None If 14 
Other 0 if@ 

Pleasa complete bo rms 4400·113A and 4400-1138 tndntUm them to \he approprla~ DNR affic:e and burettl. Co111plel1on of these JqXJrtt is yeqoired by ch•. 160,281, 
283,289,291.292.293, 29S,.tnd 199, Wis. Sl&IJ.,andcb. NR 141, Wis. Adm. COde. ln.ccord&nce with chi. 281 1 289, 7f)l,292,293,29S, and 299, Wif. SUtt., failure t.o file 
l.hae fo1tn1 may wult in a {Offeiwre of 'between $10 and $25,000, or impriaonmcnt for up \0 one }e&f, dcpcndin& on the program a.nd. conduf:l involved. Penon•lly idenciftable 
informatioo oo thMe forms ia nol intended to be wed for any other purposc. NOTE: Soo \he irul.nlctions lor more information, including where the completed foll'IU d)()uld be 
cent.. 



State of Wisconsin 
Department of Natural Resources 

SOIL BORING LOG INFORMATION 

Route To: Watershed/Wastewater D 

Remediation/Redevelopment Q' 

Waste Management D 

Other D 
Page 1 of 1 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number MW-9 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Date Drilling Started 
10/12/04 

Local Grid Orgin D (estimated) D or Boring Location Q' Lat 

State Plane 

Facility ID 

~ 

= = 0 
u 
~ 
0 

~ 

4.2 

2.8 

3.2 

4.4 

Long 

County Douglas County Code 

"t 
<II 
~ Soil/ Rock Description 
.s u5 
-s 
!:l. 
<II 

Q 

0 
u5 
;:i 

-3 

-2 

-1 

0 

2 

4 

5-+~r--.~~-----r--,~-------r-------+----

6 

7 

10-+~~-----r~~~------n---~~-------+----

11 

12 

13 

14 

(J 

:.2 
!:l. 
0:: .... 
0 

15-+-r~~-----------.--~~--------.----+----;~~~ 

16 

17 

18 

19 

20 ~=E~N=n-o=F==B~O=RIN~G~-2~0~F=E=E=T~------+---
21 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

E orporatton 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

<II 
.::; 

Q ~ <II .... 

fS .... .a "C !:l. ·s =5 Q 8 .!!I 
0 0 0" 

~ ~ u 
.,.. 

:3 ~ 

Signature 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

~· ·r.:; 
'£; 
0:: s:: 

lling Method 
HSA 

0 
0 

"" Q.. 

Q 
0 
~ 

ED 
wo 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion ofthes form is mandatory, Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



Sute of WiiCDflaiA 
Departmlctt of Netlrtal Rtlsoun:•• MONITORING WELL CONSTRUCTION 

Form4400-113A R.ov. 7-98 Route to: W11te ManagemcntO 

A. Protective pipe, top elevation 

B. Well casing, top clcvadon 

C. Land surface elevation 

D. Surface sui. bottom ______ ft. MSL or ____ fl '--~ ............. _ .. 

12. uses classification of soil near screen: 

OP 0 GM 0 OC 0 OW 0 SW CJ SP CJ 
SM liJ SC 0 MLO MHO CL D CH 0 
Bedrock. [] 

13. Sieve analysis performed? DYes 18 No 
14. Drill ins method used: RotiiT)' 0 S 0 

Hollow Stem Auacr li1 <4 1 
Olher D Wi~ 

15. Drilling fluid uaed: Water 0 0 2 
Drillins Mud o o 3 

Air Cl 0 1 
None W 99 

16. Drilling additives UICd7 0 Yes I! No 

Describe __________ _ 

17. Source of water ( attiiCh analysis, if required): 

~ ~ 

E. Bentonite seal, top __ _ 1_ __ fL MSL or ____ _ 

F. Fine sand. 10p 

0. Filter pack. lop _ -~ ___ ft. MSL or ____ _ 

H. Screen joint, top ~ ______ ft. MSL or _____ ft. 

I. WeUbo110m __ ~ 7_ __ ft MSL or _____ ft. 

J. Filler pack, bot&om _ _/ _7_ __ ft. MSL or _____ ft. 

K. Boe<hole, bottom __ (_ l __ ft. MSL or - - - --ft.~ 

L Borehole, diameter -~ ~'? in. -.--.-.,. 

M. 0.0. well casin& in. 

N. 1.0. well ~sing - :?_- in. 

o. 

_G-_in. 
_1_n. 

Steel e 0 4 

Olher D %;,~1 
d. Additional prot.oction? Iii Yes p No 

tryes,descnbe: Bv""' r~c Po~n (3) 
3. Surface seal: Bentonite D 3 0 

Vu~Jr \c. VLJ t ~ W~-t.r1f Con~: ~ i~!~ 
4. Material between well casing and protective pipe: 

. Bentonite 0 3 0 

~...-+}a V\ ( e M(A~'t·f Other riJ iJ~ 
5. Annular apace seal: L Granular/Chipped Bentonite 0 3 3 
b. __ Lbc/gal mud weight ... Bentonite-sand llurry 0 3 5 
c. __ Lbs,/gal mud weight. . . . . Bentonite slurry 0 3 1 

d. --94 Ben4te . . . . . . Bentonhe-eement grout 0 5 o 
c. Ft volume added for any of the above 

f. How installed: Tremie 0 0 1 
Tremie pumped D 0 2 

Gravity 0 0 8 
6. Bentonite seal: a. BenLunite grmules 0 3 3 

b. 01/4 in. 1113/8 in. 0 1/2 in. Bentonite chips Ia 3 2 

c. Other 0 lfJ 
7. Fine sand metcrial: Manufacturer, product name & mesh size. 

L--------------------------------
b. Volume addod -------rt3 

8. Filter pack ma~rial: Manufacturer, product name &. mesh size. 

a·-----------------~ 
b. Volume added ft 3 J/1J~1~ 

9. Well casing: Flush threaded PVC schedule .4b (il 2 3 
Flwh threaded PVC schedule 80 0 2 4 

Other CJ WW 
10. Screen material: ·Avo;h thr;.;JtJ t1V( 

a. Screen type: Factory cut l!!:l 1 1 
Continuom slot 0 0 1 

Other 0 

b. ManufactUter -----------
0. _?~~in. 
_l!?_ft. 

c. Slot size: 
d. Slotted length: 

11. B ackftll marcrial (below filter pack:): None 1!1 1 4 
Other 0 :fi;igj; 

Please complete both rmc 4400-113A and 4400-1138 and return 1hem co \he appropr:l~~ DNR offiee and bureau, C001plelion of 1hese JqXJIU is n:.qohed by ch•· 160, '281. 
2.83, 289,291.292.293,295, and 299, Wis. StaU., andcb. NR Hl, Wis. Adm. Code. lniiCCOrdaru:c with cha. 281 1 239, 29l, 291,293,295, and 2'19, Wic. SUu., f~ilureto filo 
lhDH~ formt m~y tetult in • fo«feiwre of betwem $10 and $25,000, or impillonment for up 10 one year, dcpcndina on \he pro& ram and conduct involved. Pc:nonally idencifiablc 
in{ormatioo on thece forms i1 nol intended \0 be uted for aoy other purpotc. NOTE: See \he imtcactions lor more information, inc::ludin& where lh~ completed forou 'hould be 

cent 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment lWl 

Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill I License/Permit/Monitoring Number MW-10 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

Boring Number MW-10 

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 
Guy Paquette, Matrix Environmental, LLC 1 0/13/04 

Date Drilling Completed 
10/13/04 

[ rilling Method 
HSA 

WI Unique Well No. 
JP797 

I DNR WeiiiD No. 

I 
Common Well Name Final Static water Level 

MW-10 602.89 I 
iurface Elevation 
606.5 r'"',., ,... Lll<lllltat" 

Binch 

Local Grid Orgin 0 (estimated) 0 or Boring Location lWl 

State Plane 

Facility ID jcounty Douglas 

Lat 

Long 

I County Code 

Local Grid Location 
No 
so 

I Civil Town/City/or Village Superior 

Sa Soil ; , "Jl"'• u\0~ 

~a= 
~ ~ 

:B:;;' dJ = "" < ~ = .5 0 
.c: dJ u 

! bll ~ il: ;'3 = <.I 0 
!:). 

dJ dJ s dJ 
....;j~ Q 

Soil/ Rock Description 
<.I :a 
!:). 

Oil "al 
0 lS: 

dJ 

·~ 
dJ .t· @ 

~ ... ... ,e :9 ·o !:). 
~ s 8 .l!l = ~ 0 0 0' 

~ u ::E ~ p:: 

~]~ ~::d ~~::::i:~::;:~::~s::a:o and / ~~~.~~~~ .. ~.~~.~,II ~ ; 
: coal, crumbly, moist, no odor. IFill I I 16 : I~·. ~ ~ I• I· 

3-: •. •~1· I• 
: 1•. : '\, :: ~r· 

4~ I_• ·: I• 

5 
: 1"· ._.-< I· l-1, 
-+~~-----.~~~,-.-------~~~-----+----~nn~ . . ~ :: .. Fme sand w1th s11t, brown, wet, sllg~~t . _ 

6-:: sheen and odor, woodchip layer at five · - · 
= feet with sheen. · - : 

7..:::. : -. ~ 
= . -. 1~128 

g.:::. • -. 12 
= : - • I~ 

9..:::. • -.I~ 

loP 2.0 

IGP 2.1 

= . -. 
10..:::. : -. 1---

= . . 
11..:::. • 1-" 

= .. . 
(2..:::. : 1- • 

= SP ·• 1- ' 143 - .. . 
13: Same as above, but no woodchips, _:_ ._ _:__ 

14
_:: slight sheen and strong odor. 

4.1 

= 1s..:::. 1---

= 16..:::. 
: 

17...: 
loP 3.2 : 

18...: 
: 

19...: 
: 

20--+-----------------------------------~ 
: END OF BORING-20 FEET 

1---

21...: 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

0 25 0 
M Cl 
~ ~ 

EO 

wo 

This form is authorized by Chapters 281 ,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



State af WiiCOIIsin 
Dtpatnnent of NuraJ R.nouteu W1ste ManagemcntD MONITORING WELL CONSTRUCTION 

Form4400-113A Rev. 7-98 

o. 

faoilhy 10 

A. Protective pipe. top elevation ____ • __ ft. MSL 1. Cap and lock? 

B. Well cuing, top elevation 
ft. MSL 2. Pro~tivc cover pipe: 

- - - - - - a. Inside diameter: -~in. 
C. Land surface elevation 

12. uses classification of soU near screen: 
GP Cl GMIII OC 0 OW 0 SW 0 SP 0 
SM 1i1 SC 0 MLO MH 0 CL Cl CH 0 
Bedrock 0 

13. Sieve analysis performed? 0 Yes li1 No 

14. Drilling method used: Rotary 0 S 0 
Hollow Stem Auger 121 <4 1 

Other 0 it!:\! 

1~. Drilling fluid uaed: Water 0 0 2 
DrilliD8 Mud 0 0 3 

AirDOl 
None llll 99 

16. Drilling additives UJCd'l 0 Yea 181 No 

Describe __________ _ 

17. Source of water ( att.ch analysis, if required): 

flO 

E. Bentonite seal, top __ ~ ~- _ft. MSL or _____ ft. 

F. Fine sand. lOp _ _ -:-:: __ ft. MSL or _____ ft. 

G. Filter pack, top __ ~ · _s-_ _ ft. MSL ot _____ ft. 

H. Screen joint, top __ J ___ ft. MSL or _____ ft. 

I. Well bouom _ _ IJ ___ ft. MSLor _____ ft. 

J. Filter pack, boti.Om _ _I} ___ ft. MSL ot _____ ft. 

JJ ft. K. Borehole. bottom ______ ft. MSL or ___ - _ 

L Borehole, diameter 

M. 0.0. well casin& 

N. I.D. well casing 

a.z5. 
_(.l_- m. 

in. 

in. 

b. Len~: 
c. Material: 

~tte.l 

-~-n. 
Steel (3 0 4 

Other 0 la#.i 
d. Additional pl'Qtcction? D Yes 0 No 

[f yc:.!, describe: _________ _ 

3. Surface seal: 
Bentunile D 3 0 
eon~t.e ar o 1 

Por\ (c.. V\t.f Ce.VV~ ~ r'l-f Other D 
4. Material between well ~sing and protective pipe: 

ftr./£nJ cR~~f Be~::~ ®~~ 
S. Annular apace seal: L Granular/Chipped Bentonite R 3 3 
b. __ Lba/gal mud weight .. , Bentonite-nod s.lurry 0 3 5 
c. __ Lbs,lgal mud weight. . . . . Bentonite slurry D 3 1 

:: __ 90 Ben~~ol~~ ~:~:rn:y::nth:~=t D j 0 

f. How installed: Tremie 0 0 1 
Tremie pumped 0 0 2 

Gravity Qif 0 8 
6. Bentonite seal: ~· Benlunitc: grmules 0 3 3 

b. Dl/4 in. lll.3/8 in. 0 l/2 ·in. Bentonite chips Gl 3 2 

c.------------ Other 0 

7. Fine sand m•tcrial: Manufacturer. product name &. mesh siu 

a. Po ;1 f? ~[j 
b. Volume added rt3 -------

8. Fiher pack material: Manuf~elurer, product name & mesh siu 

a. R..ed n~ I W.ii 
b. Volume added ft 3 7. bAj S 

9. Well cuing: Flush threaded PVC schedule 40 ~ 2 3 
Flush threaded PVC schedule 80 0 2 4 

Other 0 I\$ 
10. Screen material: Flv~hc tiu'(ek/ f>vC fu\:@. 

a. Screen type: Factory c:ut II 1 1 
ContintlOUS slot 0 0 1 

01ber 0 ili@ 

b. Manufacturer ----------
0. '-!...()_in. 
_1~- ft. 

c. Slot size: 
d. Slotted 1ength: 

11. B ack.ftl1 material (below filter pack): 

LlL 

None 15 14 
Other 0 @llli 

Please complel.e both Forma 4400·113A and 4400-1 J3B 10d retum 1hem 10 the approprta~ DNR office and bureau. Coruplet.ion of these repons is Teqoited by c:hs. 160, 28T, 
283,289,291,292.293, 29S,and 299, Wil. Stw., andc:b. NR HI, Wis. Adm. Code. In accordance wilh chi. :zat, ~9, 291,292., 293, 29S,and 2f19, Wic. Stata., failu~tofilo 
th- fonm mA)' ruult in a focfeiwre of between $10 and $25,000, or ilnprilonment for up 10 one year, dependina o" the program and cooduct involved. Personally identifiable 
informatioo on th~ forms ia not intended to be wed for any other purpose. NOTE: See lhe irutructions for more infoYmation, including where th~ cornplct.cd forou 'hould be 
cenL 



State of Wisconsin 
Department of Natural Resources 

SOIL BORING LOG INFORMATION 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment bl 
Waste Management 0 

Other 0 

Page 1 of 1 

Facility/Project Name SWL&P Phase II Part Ill License/Permit/Monitoring Number MW-11 

Boring Drilled By: Name of crew chief (first, last) and Firm 
Guy Paquette, Matrix Environmental, LLC 

Local Grid Orgin 0 (estimated) 0 or Boring Location bl 

State Plane 

Facility ID 

.j!l 

= = 0 u 
~ 
0 
i$ 

3.2 

4.1 

3.8 

5.0 

~ 
4) 

~ 

..s 

.; 
fr 
Cl 

-3 

-2 

-1 

0 

2 

4 

6 

7 

9 

10 

11 

12 

l3 

14 

16 

17 

18 

19 

21 

County Douglas 

Soil/ Rock Description 

Same as above, but no silt layers 

Date Drilling Started 
10/13/04 

Lat 

Long 

County Code 

r/i u 
:.= cJ ~ 

r/i ~ .. 
;:5 (.!) 

Local Grid Location 
NO 

so 
Civil Town/City/or Village Superior 

4) 

,::; 
Cl ~ 4) .. 
I§; .. e '0 

~ 

~ 8 .~ ·= Cl 0 0 0" 

~ s:: u ~ :.:5 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

E R orporatton 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

Signature 

~· 
'(j 
'-+= 
[q 
~ 

lling Method 
HSA 

0 
0 
M 
~ 

25 
0 
.z:: 

EO 

wo 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



S111e of WitcDnsia 
D.pRTt1t*'lt. of Nabnal JWou~•• 

F.cility 10 

Well Code __ / __ 

Distance from Waste/ 
Source ft. 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface sul. bottom- _____ ft. MSlor ____ ft. .\Hh. ...... .111•.:• 

12. uses classification. of soil naar screen: 
GP 0 GMO OCD OWO SW CJ SP 0 
SM 1!1 SC 0 ML 0 MH 0 CL 0 CH 0 
Bedrock 0 

13. Sieve analysis performed? 0 Yes B1 No 

14. Drilling method u1ed: Rotary 0 S 0 

Hollow Stem~':: ~ ~* 
-------------------

15. Drilling fluid uaed: Water 0 0 2 
Drillins Mud o o 3 

16. Drilling additives UJed1 

Air D 01 
NOM i1 99 

0 Ye1 I!I.No 

E. Bentoni~ seal, top _ _ -~ _ _ ft. MSL or ____ _ 

F. Fine sand, lOp 

G. Filter pool<. top __ J.£ _ ft. MSL or _____ ft.~ 

H. Screen joint. top __ ~ S __ ft. MSL or _____ ft. 

I. Well bottom _ j .3:...'f _ft. MSL or _____ ft. 

J. Filter pe.ck, bouom _ LJ.:. ~ _ _ fL MSL or _____ ft. 

K. Borehole, bottom .. j ~:.. ~ _ ft. MSL or ____ _ 

L Borehole, diameter --~'=-~in. 
M. 0.0. well casin& 

t.. 2.) 
in. 

N. J.D. well casing in. 

Waale ManagementD MONlTORINO WELL CONSTRUCTION 
Form4400-113A Rev. 7-98 

o. 

LC-
riia Yes 0 No 

_{:>_in. 
7 - - -fl. 

Steel JB 0 4 
Other 0 ;t#,i 

d. Additional protection? 0 Yes HJ No 
(f yes, describe;, _________ _ 

3. Surface seal: 

?or\-\avv-~ 

Bentunite D 3 0 
Concrete C 0 1 

Other 9:1 :wg;] 
4. Maeerial between wen casing and protective pipe: 

Bentonite 0 3 0 

Other til [ill~ 
S. Annular apace seal: L Granular/Chipped Bentonite Bl 3 3 
b. ___ lbl/gal mud weight ... Bcmtonite·nnd slurry 0 3 5 

c. __ Lbs/gtl mud weight . . . . . Bentonite slurry D 3 1 
d. __ % Bcnton~te . . . . . . Bentonite-cemmt grout D 5 0 
e. Ft volume added for any of the above X., ~j 
f. How installed: Tremie 0 0 1 

Tremie pumped 0 0 2 

Gravity l!5l 0 8 
6. Bentonite sell: a. BenLunitc grmules 0 3 3 

b. Dt/4 in. lll3/8 in. 0 1/2 in. Bentonite chips Ill 3 2 

c.-------------- Other D ~~(] 

7. Fine sand mttcrial: Manufacturer, product name &. mesh size 

a. NoYle ~~w 
b. Volume addc;d ft3 ~ "!J'9 

8. Filter pack material: Manufacturer, product name &. mesh size. 

a. Q~d F"t !'a·l ~w 
b. Volume added ft 3 :1 bet 1 cr. 

9. Well casing: Flush threaded PVC schedule 4b Iii 2 3 
Flush threaded PVC schedule 80 0 2 4 

Other 0 ~j~ 
10. Screen material: flv~"' -f·t""f1tJtd />1/(~ it@ 

a. Screen type: Factory cut R1 1 1 
Continuous slot 0 0 1 

01her D llitl~ 

b. Manufacturer -----------
0. £'!.':in. 
_/_'!.-ft. 

c. Slot size: 
d. Slotted length: 

11. Backftll material (below filter pack): None IIl 1 4 
Otller 0 ill;~lli 

Please co bo\h Forme 4400·113A and 4400·1138 1111d retum them 10 the appropriate DNR office and bu~ltl. Conapletlon ollhese RfJOnl Is ..-e.qoired by t:hs. 160,281, 
283,289,291, 292..291,2.95, and 299, Wis. St&U., andc'h. NR Hl, Wis. Adm. Code. ln~~«Grdan.cc with chi. 281,289,291,292,2931 295, and 2991 Wic. St.tu., failure to filo 
thaae fortnt mA)' ruult in • forfeiture olbetwem $10 and $25,000, or idlprilonment for up to ooe year, dcpcndina on the proeram And conduc:t involved. Personally ideoufl;ablt 
infonnalioo on these forms ia nol intended to be IUCd for any otherpurpale. NOTE: See tho inatcactions lor more inlorm•lion, inc:luding where the completed romu should be 
senL 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater 0 

Remediation/Redevelopment l;l 

Waste Management 0 

Other 0 

Facility/Project Name SWL&P Phase II Part Ill I License/Permit/Monitoring Number MW-12 

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 
Guy Paquette, Matrix Environmental, LLC 10/15/04 

WI Unique Well No. 
JPBOO 

Local Grid Orgin 0 

State Plane 

I DNR WeiiiD No. 

I 
common well Name 

MW-12 

(estimated) 0 or Boring Location l;l 

Final static water Level 
602.46 

Lat 

Long 

SOIL BORING LOG INFORMATION 

Page 1 of 1 

I Boring Number MW-12 

Date Drilling Completed [ rilling Method 
10H&04 HSA 

urface Elevation 
607.9 

Local Grid Location 
NO 
so 

p~rehole Diameter 
1 8 inch 

EO 
wo 

Facility ID I County Douglas I County Code I Civil Town/City/or Village Superior 

Sample 

I GP 4.2 

2 GP 2.2 

3 GP 2.6 

4 GP 1.5 

Soil/ Rock Description 

: M1xed sand and gravel, mmst, brown, 
1-:""-no odor. 

: ~Ilty tme sand, brown, mmst, well 
2

: sorted, no odor. 
3-= 

= 4-= 

= 5-= 

= 6-= Same as above, but wet at 6 feet. 

= 7-= 

= s-= 

= 9-= 
10-= 

= 11-= 

= 12-= 

= 13-= 

= 14-= 

= 15-= 

= 16-

= 17-= 

18-= 
:. 

19-= 

= 

/ 

20--~~~~~---=~~~~~~~--------~ 
:: END OF BORING-20 FEET 

21-= 

IZi 
cJ 
IZi 
;:;i 

sw 

SM 

I herby certify that the information on this form is true and the correct to the best of my knowledge 

.~ ..= 
l:l. 
<II 
J.. 
0 

.. .. .... .. 

R orporation 

Soil Properties 

41 ,e; 

@ 
~ 41 t J.. 
J.. .E "C l:l. ·s ·~ 8 .~ s 0 0 t:T' <II ..,.. 

~ s:.: Po u ~ 

dJ 
~ 

~"" ~ >: 

I J 4.6 

1- • ~ 

~: -
1- • 

1-' 
1-• 

1-' u4.3 
1- • 

~ 
~: tl) 

~ 
1- • 0 1- • 
~-1- • 

1- • f--.1 

1-' 

1- : 6.4 
1- • 

• 1- • 
,_:_I-..:_ 

r 

r--

3.4 

Signature 
4500 Park Glen Rd Ste 210 St. Louis Park, MN 55416 

0 i3 0 
M Cl 
Po ~ 

4-5 tt Soil 
Sample 

This form is authorized by Chapters 281,283,289,292,293,295, and 299, Wis. Stats. Completion of thes form is mandatory. Failure to file this form may result in forfeiture of 
between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to 
be used for any other purpose. NOTE: See instructions for more information, including where the completed form should be sent. 



St•t• of WiteOflsin 
Dtp~rtment of NabrreJ JU&oUn:u Route to· 

•s•n 
iip:-:ac~ilrr:ity::':"iJD~-----------Ilat. __ • --' --

St. Plane ---------

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land sudacc elevation 

D. Surface seal, bottom_ _ _ _ _ _ ft. MSl or _ _ _ _ ft .~,.~..>~~•·. • 
12. uses classification of soilnoar screen: 

GP Cl GMO OCD OWO SW 0 SP 0 
SM 0 SC 0 MLD MHO CL D CH 0 
Bedrock o 

13. Sieve analysis performed? 0 Yes CJ No 
14. Drillina method used: Rotlll)' 0 S 0 

Hollow Stem Auacr I! 4 1 
Olher D :I~ 

1~. Drilling Ouid used: Water 0 0 2 
Drillin8 Mud 0 0 3 

AirDOt 
None liil 99 

16. Drilling additives used? D Yec II No 

Dcsaibc ------------
17. Source of water (attach analysis, if required): 

W~r 

/) E. Bentonite seal, 1np __ ..:.. ___ ft. MSL or ____ _ 

F. Fine sand. sop 

G. Filter pack, top __ '?-_I)__ ft. MSLor _____ ft. 

H. Screen joint, top __ j ___ Ct. MSL or _____ ft. 

I. Well bouorn _ _ I_ l/_ __ fL MSL or _____ ft. 

J. Filter pack, bottom __ LL/_ __ ft. MSLor _____ ft. 

K. Borehole, bottom JJ/ 

Waste MaiUJgemcntD MONITORING WELL CONSTRUCTION 
Form 4400.113A R.ov. 7-98 

o. 

____ in. 

--_ft. 
Steel 0 0 4 
Other D j:.::~:; 

,~·~· 

d. Additional protection? 0 Yes li) No 
[fyes, describe; _________ _ 

3. Surface seal: Bentcmile 0 3 0 
Concrete a 0 1 

ti>rlfo-""J C ~ M t v1 f Other ra 
4. Material between well casing and protective pipe: 

f?&~ICLJ ~etmLnf Ben~~~:~ $~ 
S. Annular apace seal: L Oranular/Cbippcd Bentonite D 3 3 
b. __ Lbr/gal mud weight ... Bentonite-sand s.luny 0 3 5 
c. __ Lbs/gal mud weight . . . . . Bentonite $)urry 0 3 1 
d. __ 90 BenlOn~te . . . . . . Bentonite-cement grout 0 5 o 
e. Ft volume added for any of the ahave 

f. How installed: Tremie 0 0 1 
Tremie pumped 0 0 2 

Gravity D o 8 
6. Bentonite seal: a. Bentonite grmules 0 3 :3 

b. 01/4 in. B3/8 in. 0 1/2 in. Bentonite chips B1 3 2 

c.------------ Other 0 

7. Fine aand motcrial: Manufacturer. product name &. mesh size 

~----------------------------
b.· Volume added ft3 

8. Filter pa.c;lc. materill: Manufacaurer1 product name & muh size. 
a. ~c!d F i t'vt-/ . ~\ill 
b. Volume added ft 3 ¥ be.~S 

9. Weil casing: Flush threaded PVC schedule 4"0 !1 2 3 
Flush threaded PVC schedule 80 0 2 4 

Other CJ ~U 
10. Screen material: (/~,L, J6(<a(l'i'c/ Pvt gg 

a. Screen type: Factory cut at 1 1 

L Borehole, diameter 

______ (L MSL or _____ ft." 
B~z("in. -

Continuous slot 0 o 1 
01her 0 ill@ 

M. O.D. well casing in. 

N. I.D. well casing in. 

b. Manufacturer ----------
c. Slot size: 
d. Slotted length: 

11. Backflll material (below flltcr pack): 

Ut 

o. t>;c in. 
-!._6_ t\. 

None 8 14 
Other 0 @1§ 

Please complete bo rmc 4400·113A and 4400-1138 andretUm 1bem 10 the approprtatt. DNR affiee and burew. Com~etion of1hese n:port.s is -.eqoired by chs. 160,281, 
2&3, 289,291,292.293,295, and 299, Wil. Stall., andch. NR HI, Wis. Adm. Code. ln~rd~ with chi. 2!1, 2!9, 291,292,293, 295,and 2fl9, Wi$. SUta., failutc to file 
these forma ma.y ruult in a forfeiwre of~twem $10 and $2.5,000, or imprilonment for up 1.0 one year, dcpcndina on the program and conduct involved. Personally identifiable. 
infonnalioo on thoce fonns ia nol intended to be wed for aay other pupoe. NOTE: See lhe irutrod.ions lor more information, includana where the completed lorou should he 
cenL 



APPENDIXB 

Groundwater Collection Logs 

Superior Water Light and Power MGP 
Phase II, Part Ill 

Superior, Wisconsin 
March 2005 



STABIUZATION TEST 

SHe _ __.:::S:..._\\J~L=-?1----'--fV\-'-'(r><--:\)..!--_____ Date ___ \\ L-..;;/ 1;__1...;._/ D_'j ______ Well No. 1Y) W - 5" 

Pumping Rate (gallons/minute)-~(),::.._____:_~ 9___:__--==L=--..~-/_:_.V'Yl..!....L.!.-·, .!.....JvJ~...-_______________ _ 

Type of Pump R f ~ s-\- e1 \-\\c. 
7· oct> Wid/ 

Water Level Before Pumping (nearest 0.01 ft. below top of casing) __ Q__:b:..._::.__,_e..L.;H-'--_-=-D~ee::....!,_~__:__-9_· _b_. -~---=Y __ _ 
I 

Approximate Well Location N t, ~ ~ VV\bP b"'' \J\Y'(j 

~~.~q, f+ y. o.·,~3 = '.\' \\ Calculated Volume of Water in Casing VJ os ~ ~ 01 DVI.S 

Weather Conditions _ ___;;D;__\J~er;__Ul;==~~~·~. __.:5~0-(J' -------------------

Time 

~t1o\ 

110~· 
t1 \D 

pH (units) 

1.33 

Te~erature
Corrected 

Conductance 
(umhos/cm) 

o.1COLP 

WeH diameter Gallons per foot of casing 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.87 

Tefll>erature 
(OC) 

IO·:Sf 

\0 .l' 
to. i\ 

Water Level 
(nearest 0.01 ft.) 

4 .. 93 1'4 ( 

0 . .14 jl}-\ 

Signature 

Cumulative 
Volume of Water 

Removed From Well 
(measured in gallons) 

OL 

'/ ~ ,, 0\ 

Ho .J 

!/117/(,• "' 
Date 



STABIUZATION TEST 

Date __ 4 \..J._\ /1---4/__,J~/__;_O_V\.l._ __ Well No ... m W- (o 

Pumping Rate (gallons/minute) ~0~ ... '--C:Z_~_· ___::::::L9/~iY'~IoL.-L_ _________________ _ 

Type of Pump "?af '<o\~·-\-\c 
Wtd/ 

q ltJ I D...,/) ·~'I ~ o . ·2 ~ Water Level Before Pumping (nearest 0.01 tt below top of casing) ___ • ----...:::.-=;~fL!.TlA......:_:__ __ ~--'::..__!___1 __ 
I 

Approximate Well Location Nori-'r- o.f' M\r-f \oV:' \~\"'8 
Ca~l~edVo~~~W~erlnCa~ng_\_0_.~~-1~~1~0~·-\_~_3_~_1_,7_~------------
Weather Conditions __________________________ _ 

Temperature-
Time pH (units) Corrected 

Conductance 
(umhoslcm) 

\LQ ~0 \a. I~ '#. \9 
llo~ \a. \1 1 ,-,o 
tl9'o1 · \~. \~ 8.11 
t (p '-lo );;}. 1<5" 8.3\ 

Comments: 

WeU diameter Gallons per foot of casing 

••90045() 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.87 

Te01>9rature 
(OC) 

fO. ~~ 

lb .49 
10. tl~ 

IO ·YO 

Cumulative 
Water Level Volume of Water 

(nearest 0.01 ft.) Removed From Well 

00 o~P 
(measured in gallons) 

3.01 \~<; OL 

0 ,LbS'" \ '&\ 3 ... <PL 
D.~~ I d-~ C..,. 3 L 

0·~· l~U 9 L 

11/t71o:f 
Signature Date 



STABIUZATION TEST 

Site _ ___..5~-lt~v-=--~..,..:_f_VV\~&r~K ____ Date --4-J.(l-L-/,__,/l,._:.--/ o--l-:1 ___ weu No. ..mw '""7 

Pumping Rate (gallons/minute) --=-"-9-'"-"'"L~.J _,_J....._f"'Y'...L-!--J:'--'-o-----l-_______________ _ 

Type of Pump :\i. ( \. f>~C 
W~/ 

Water Level Before Pumping (nearest 0.01 ft below top of casing) __ \_\_. \_~_· __ ___;D==-e..:::..t-D~jt.~ __ :2_CJ_ . ..s..t.3~D __ 
I 

Approximate Well Location NoKh em± of' VYI bQ \M' \o\\~ 
Calculated Volume of Water in Casing q · \ L\ 'I 0 · I ~ 3 ~ ' ' L\ ~ 
Weather Conditions _________________________ _ 

Temperature· 
Temperature 

Time pH (units) Corrected 
Conductance 

(OC) 

(umhos/cm) 

\lobO u:-74- L~4 CJ.~<TS 

il.DO~ B-lDlo 1-ILP fD.D4 
\LDt>1 . F... .C1C\ \ "~·~ lD.o5 

\{p '~ 8.91 \. 99 I ,o.o3 
ll.J»ILI 6,~~ 'I~~ I D liC>LI· 

Comments: AIJ\f!..\:fz.J ..h,r J?'""f £:'f ......- 'f~~ 

I+· \ J-e\\o~ ·, s~ co lor--

WeU diameter GaJions per foot of casing 

··~ 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.87 

Water Level 
Cumulative 

Volume of Water 
(nearest 0.01 ft.) Removed From Well 

l()o r-OD 
(measured in gallons) 

::J..R\ A'dll CL 
b-9-P \ .•• 3.LDL 
lh~ ~~' LL.3l-
f")t~ 131 I D~ 8 L-
lb .. tl f do~-- 14.4 l_ 

Signature Date 



STABIUZATION TEST 

Site _ __.....~~, ~'t;=-p-----=-ffi--L.:tr~:.P~--- Date---.!..\ \1.1-/~fh/.-L/..:::_o j_.__ ____ Well No. 111 W - ~ 

Pumping Rate (gallons/minute) __ .,-'---cy'-----'-__,{'-'-rn--'---'-·-,:....:..._n_.:.._ ________________ _ 

Per~r.. 1 n:-h'L T~ofPump ____ ~~~-=~----------------~~---------
WiU 

Water Level Before Pumping (nearest 0.01 ft. below top of casing) _\ ...;._\ ._/_-~3 ____ _;D=--124D~jt. ___ \_'6=--· '3-=--'-.L/ __ _ 
I 

Approximate Well Location Nodt\ of ~ft hoa.d ~ti/~ 
Calculated Volume of Water in Casing ~ ' b I '/. 0, I b ) -=- I • 0 '6 £} CJ\ l 

Weather Conditions over<A-d- I c;;o a 

Temperature-
Time pH (units) Corrected 

Conductance 
(umhos/cm) 

l<.P8·'-1 \ ~.5~ {o;'1 I 
\lPBD I~~'-\ 1 LQds;" 

fl.P 3Lf' I:J.Y<"b ln.Sl 
\La?.:?~ ~~~S"' "1.1~1~ 

i tp'-/0 1~ .. ~;). 1.4l..P 
lu<-la. fd-.54 ·1.<..o0 

Comments: 

WeH diameter Gallons per foot of casing 

''10CM50 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.87 

Te01>0rature Water Level 
(OC) (nearest 0.01 ft.) 

OD oeP 

~-- li)'/ L 10 "-~0 

9qBD o,~(O -3~ 

o, ~ R'1 0 .C>c.r ·- 4 (t) 
'1.~8 0.0~ ·-Sb 

a, .. 'e>9 o.o'§:/ ·- s-s- . 
~ ·80, o.ot.l -~1 

·" 

~gnature 

Cumulative 
Volume of Water 

Removed From Well 
(measured in gaJions) 

OL-
&'.IL 
tJ~3L 

crL 
llw 1 L 
~~.~L 

\I/!{(;/ o'j 
Date 



STABIUZATION TEST 

Site --~=-· W~LP..L-------1-V\1\--v-Eif---- Date \ \(1 ~ /o i WeiiNo . .. mw-4 

Pumping Rate (gallons/minute) _ _.:::.,._..L~--------------------

Type of Pump ~rs-la:. \~C.. 
W8.1 

Water Level Before Pumping (nearest o.o1 tt below top of casing) ----=<6':;....:.,....:::3::._1-=-----D~eD~fk--=----~-o_._o_c=---, 
Approximate Well Location Nori\\ o£ btk~c/ 
Calculated Volume of Water in Casing n ' lo \ '{. 0 ·' b 3 "' I ' ~ "' 8 "1, I 

0\ln .rr,.~+ I ~~D 0 

Weather Conditions_--=--=-=\:--:....::'~~~~~-__;;_~ ___________________ _ 

Temperature-
Temperature Water Level 

Time pH (units) Corrected 
Conductance 

(OC) (nearest 0.01 ft.) 

(umhos/cm) 
!:X.> oe2.P 

\<;'-\ ' ID. 'd-lo \ .. .., &- ;o.aLJ n.\ln ·- ltoLl 
I{ y.;- \\. ~-1 ;:;) . d d. H~ o·~ o.o~ .- d '~ 
1~'-t~ 11. 8v a.·oo \LOB o.o~ - 19 I 
\~<; ~ 'I.?:>~ ~~ ~~ II.Ol OrO"d -IB~ 

-· 

Comments: A-Wttl~z.ed PA-Ii -+ 1Tef 

s~,do..Ak- bt\::)~f'; s~Jk-+ odC/'Y 

WeU diameter Gallons per foot of casing 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.67 

Signature 

Cumulative 
Volume of Water 

Removed From Well 
(measured in gallons) 

CL 

3.LPL 
I .. O)L 

9 .. 9L 

Date 



STABIUZATION TEST 

sne _ __..!o:S~W.:::....wL-~?_,:__VVi~b-::........!V _____ Date 1\ II &I o ~ Well No. f(V)·W- JD 

Pumping Rate (gallons/minute) _____:: ... :.__9~___..LL.e,.J/'-!.VV\-=..!...L\ V\~-----------------

Type of Pump Yer'-~\~'c. 
We.f/ 

Water Level Before Pumping (nearest 0.01 ft below top of casing) ~ · \ f De.oft.. 
I 

1\.57 

Approximate Well Location 7o~ o~ \;J\.NTf 90/'WA h·""~ ~~~ 
<! 

Calculated Volume of Water in Casing ~ ~ · 3 ~ 'i 0 · l ~ 3 ::. l · 3 J 
Weather Conditions tJ·\1-ef CJi\.-~+ I f)D 

0 

Time 

\~\\ 
I~ d-O 

1c; ~u· 
t(; ~., 

Comments: 

Terlllerature-
Te01Jerature 

pH (units) Corrected 
Conductance 

(OC) 

(umhoslcm) 

1.?-JL\ \ q D 0 r1 c; .~~ 
I.D3 '.oLja C-r~~~ 

(I .CJ 0 1 .oLII 9- ~'d. 
(I} .8 <1 f,039 ~ .,93 

AVV!v\~~-cJ -hr ?At\ T bTC)t' 

s\~ f1 ht 5·\t\~eV\ ~V\ d odbr 4 

Weft diameter Gallons per foot of casing 

'''JQ0450 

0.0625 
0.163 
0.653 
1.47 
2.61 ~ 

5.87 

Water Level 
Cumulative 

Volume of Water 
(nearest 0.01 ft.) Removed From Well 

OD ~e.P 
(measured in gaJions) 

C>.'[O iaO () l 

t'"').ci 18 6>.'1 L 
b.OlD 0>;;1 u.~L 

(""-,.Qs;- -9 9-DL 

Signature Date 



STABIUZATION TEST 

SHe S \/{L p (V\ (;"D Date __ ---l\~\ !.-.-) .:......::1 ~:;.._:/:......-D_L/ ____ Well No. 

Pumping Rate (gallons/minute) ______.:!:•:__g_.__......,L--t-/ -t:-~VV"'<--.!.+i ...._a~----------------

T~ofPump __ ~V~e~r~s~~~~\~~~,~~--------------------------~------------
Ws.l/ LJ 

Water Level Before Pumping (nearest 0.01 ft. below top of casing) __ 
7_' _'1_3 ____ D~t?.p~~-=-----1 l_··_3_Z __ 

I 

Approxim_ate Well Location 51!¥i'or '"BA~ ]oa+ $ )tp 

Calculated Volume of Water in Casing ~ ' 4 S '1. 0 · I t? ~ -= \ • 13 J ~ \ 
{j \fe.rr .. (}·+ c;o ""6 Weather Conditions ___ ,.!:::.....v::.._: ~~~~-+-L---------------------

Temperature-
TertY,)erature 

Time pH (units) Corrected 
Conductance 

(OC) 

(umhoslcrn) 

I LILt 9 ~, .l..Dl I'J \.48 ID . \'\ 

1'-1 ~d. (_b .11 1.'-tS?, l£j. '3 \ 

f'-J~· lo i <..I«(' l.Lt'='-a ro.d-9 

\4~~ lo .\.Jl) i. 4<-11 ID·~D 

\UD\ ~0·3~ _i. Lt <-1 D l() ·.~') 

Comments: /t-N.iyzd: -(;r flrH 'r lJrGY,. 

Weft diameter Gallons per foot of casing 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.87 

Water Level 
Cumulative 

Volume of Water 
(nearest 0.01 ft.) Removed From Well 

()U ,....t?P 
(measured in gallons) 

(.~~ 140 0 

(") .. \ ~ ''-1~ B~1L L 

0 .. 08 \S5 LP,5 L 
0-08 t 5"1 C1 L 
0.08 IS"Jt ~,L i0·8L 

Signature Date 



STABIUZATION TEST 

SHe __ S_W_U__:_f> _ ___;_Vh---:;G-_Y ____ Date _ __;_:,I \L..!..//_:._b.:__/0-+~ _____ Well No. W)'W- 12. 

Pumping Rate (gallons/minute) __ ... !:_~__!__L__,/~,co....L...3.4(J_a...1.__ _________________ _ 

T~ofPump __ ·_l3r~-~r_\_~~\~~'_c_· ------------------------~~~-----------
5, l <g WIU/ \ ~ , 1 ~ 

Water Level Before Pumping (nearest 0.01 tt below top of casing) --------=D:......:e=~LDjt..L..-:... ______ _ 
I 

Approximate Well Location fJea~r wvJT·p 1~ oon 

ca~l~edVo~~~w~erinCa~ng~ __ ?_,~b_O __ i __ O_._/b __ 3 __ ~ __ \_._a_y ____ ~--------~--~ 
Ovn.rt,.r.+ i coo 

Weather CondHions --~-c.-"--=~:.::..J2~__.___ .l£~--------------------

Ti~ 

1'-f\B 
'Y ().3 
~~a.~' 

''-15\ 

Comments: 

Weft cftameter 

··~ 

Temperature-
pH (units) Corrected 

Conductance 
(umh~~L~. 

lP 'd' '-<s~ 
(_.~ .<-14 I , c:;y 
t~ .4B i .Sl.f 

l.D. 4 c:; \-~d. 

Gallons per foot of casing 

0.0625 
0.163 
0.653 
1.47 
2.61 
5.87 

Temperature 
(OC) 

10.~1 

lD·lol 

iO·· \.p(p 

10 ·LP5" 

~I 
Cumulative 

Volume of Water 
(nearest 0. .) Removed From Well 
D~~ l~ce_pn-tV (measured in gallons) 

~.\\ ddlD OL 

o .. ~ a.~\ 4.SL 
oiCZ) i'OI 8·\ L 

o .. iS" Ill 1\.'l L-

tljlb( oVJ 
Signature Date 



APPENDIXC 

Slug Test Results 

Superior Water Light and Power MGP 
Phase II, Part Ill 

Superior, Wisconsin 
March 2005 
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0. 0 1 L_____L___L____j___[__ -~_[___J__L____[__L___L_-L~'------l______I_----'--_L_---'---'---L__l____L___l___j 

0. 100. 200. 300. 400. 500. 

Time (sec) 
,------~~------------~-~--------------------------~ 

WELL TEST ANALYSIS 
--~---------

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\MW-5.ag! 
Date: 12/22/04 Time: 14:17:43 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior, WI 
Test Well: MW-5 
Test Date: 11/20/01 

Saturated Thickness: 322. em 

Initial Displacement: 57.4 em 
Total Well Penetration Depth: 533. em 
Casing Radius: 2.62 em 

Aquifer Model: Unconfined 

K = 7 .625E-5 em/sec -----

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): _1 

WELL DATA (MW-5) 

Static Water Column Height: 322. em 
Screen Length: 305. em 
Wellbore Radius: 2.62 em 

SOLUTION 

Solution Method: Bouwer-Rice 

yO= 23.64 em 



AQTESOLV for Windows 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\MW~5.aqt 
Date: 12/22/04 
Time: 14:17:51 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior, WI 
Test Date: 11/20/01 
Test Well: MW-5 

AQUIFER DATA 

Saturated Thickness: 322. em 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-5 

X Location: 0. em 
Y Location: 0. em 

Initial Displacement: 57.4 em 
Static Water Column Height: 322. em 
Casing Radius: 2.62 em 
Wellbore Radius: 2.62 em 
Well Skin Radius: 2.62 em 
Screen Length: 305. em 
Total Well Penetration Depth: 533. em 

No. of Observations: 149 

Time (sec) 
6. 
9. 
12. 
15. 
18. 
21. 
24. 
27. 
30. 
33. 
36. 
39. 
42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 
84. 

12/22/04 

Observation Data 
DisplacemenTI~~----rfme (sec) 

57.4 231. 
53.7 234. 
50.2 237. 
47. 240. 

44.2 243. 
41.6 246. 
39.2 249. 
37.1 252. 
35.2 255. 
33.7 258. 
32.2 261. 
30.9 264. 
29.8 267. 
28.8 270. 
27.9 273. 
27.2 276. 
26.6 279. 
26. 282. 

25.4 285. 
24.9 288. 
24.4 291. 
24. 294. 
23.6 297. 
23.2 300. 
22.9 303. 
22.6 306. 
22.3 309. 

1 

Displacement (em) 
15.9 
15.8 
15.7 
'1.57 
15·.6 
15.5 
15.5 
15.4 
15.3 
15. 
15.2 
15.1 
15. 
14.9 
14.8 
14.8 
14.7 
14.6 
14.5 
14.5 
14.4 
14.4 
14.3 
14.2 
14.1 
14.1 
13.9 

14:17:51 



. ' '" 
AQTESOLV for Windows 

Time (sec) Displacement (em 1 Time (sec} Displacement__( em 1 
87. 22. 312. 13.8 
90. 21.7 315. 13.7 
93. 21.5 318. 13.7 
96. 21.2 321. 13.6 
99. 21. 324. 13.6 
102. 20.8 327. 13.5 
105. 20.6 330. 13.4 
108. 20.4 333. 13.3 
111. 20.2 336. 13.2 
114. 20.1 339. 13.2 
117. 19.8 342. 13.1 
120. 19.7 345. 13. 
123. 19.6 348. 13. 
126. 19.4 351. 12.9 
129. 19.2 354. 12.9 
132. 19.1 357. 12.8 
135. 18.9 360. 12.7 
138. 18.9 363. 12.7 
141. 18.7 366. 12.6 
144. 18.6 369. 12.5 
147. 18.5 372. 12.5 
150. 18.3 375. 12.4 
153. 18.2 378. 12.3 
156. 18.1 381. 12.3 
159. 18. 384. 12.2 
162. 17.9 387. 12.2 
165. 17.8 390. 12.1 
168. 17.7 393. 12. 
171. 17.6 396. 12. 
174. 17.5 399. 12. 
177. 17.4 402. 11.8 
180. 17.3 405. 11.8 
183. 17.2 408. 11.7 
186. 17.1 411. 11.6 
189. 17.1 414. 11.6 
192. 16.9 417. 11.6 
195. 16.9 420. 11.5 
198. 16.7 423. 11.4 
201. 16.7 426. 11.4 
204. 16.6 429. 11.3 
207. 16.6 432. 11.3 
210. 16.5 435. 11.3 
213. 16.4 438. 11.2 
216. 16.3 441. 11.1 
219. 16.2 444. 11.1 
222. 16.1 447. 11.1 
225. 16. 450. 11. 
228. 16. 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 4.025 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter Estimate 
K 7.625E-5 em/sec 

yO 23.64 em 

12/22/04 2 14:17:51 
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1 . ··=-:-r ---.~------.---.-----,-----.--.----.-----.-----.----.---,----.--,-----,-----.----.-~--.·-~r--~~ 
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0.01 

l \ u_o.m 

0, 00 1 l_.J.___J__l____L___l_.L_____L___L___L\ '---'----l__L____L___.L_.__L_L__L CD 

0. 60. 120. 180. 240. 300. 

Time (sec) 
-------------------~--------~---·------~--

SUPERIOR SLUG MW-6 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\MW-6.aqt 
Date: 12/22/04 Time: 13:02:28 

PROJECT INFORMATION 

Company: ENSR 
Client: Superior MGP 
Project: 9413-098-200 
Location: Superior, WI 
Test Well: MW-6 
Test Date: 11/20/01 

Saturated Thickness: 262. em 

Initial Displacement: 65.4 em 
Total Well Penetration Depth: 533. em 
Casing Radius: 2.62 em 

Aquifer Model: UncQ_nfineq 

K = 0.003071 em/sec 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): ~ 

WELL DATA (MW-6) 

Static Water Column Height: 262. em 
Screen Length: 305. em 
Wellbore Radius: 2.62 em 
Gravel Pack Porosity: 0.35 

SOLUTION 

Solution Method: Bouwer-Rice 

yO= 110.1 em 



AQTESOLV for Windows Superior Slug MW-6 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\MW-6.aqt 
Title: Superior Slug MW-6 
Date: 12/22/04 
Time: 13:02:35 

PROJECT INFORMATION 

Company: ENSR 
Client: Superior MGP 
Project: 9413-098-200 
Location: Superior, WI 
Test Date: 11/20/01 
Test Well: MW-6 

AQUIFER DATA 

Saturated Thickness: 262. em 
Anisotropy Ratio (Kz/Kr): 1 . 

SLUG TEST WELL DATA 

Test Well: : MW-6 

X Location: 0. em 
Y Location: 0. em 

Initial Displacement: 65.4 em 
Static Water Column Height: 262. em 
Casing Radius: 2.62 em 
Wellbore Radius: 2.62 em 
Well Skin Radius: 2.62 em 
Screen Length: 305. em 
Total Well Penetration Depth: 533. em 
Corrected Casing Radius (Bouwer-Rice Method): 2.62 em 
Gravel Pack Porosity: 0.35 · 

No. of Observations: 71 

Time (sec) 
6. 
9. 
12. 
15. 
18. 
21. 
24. 
27. 
30. 
33. 
36. 
39. 
42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 

12/22/04 

Observation Data 
Q~acement @ill 

65.4 
55.3 
46.5 
38.7 
31.8 
25.9 
20.9 
16.9 
13.7 
11.3 
9.5 
8.2 
7.2 
6.5 
5.8 
5.3 
4.9 
4.5 
4.2 
3.9 
3.7 
3.5 
3.3 
3.1 

1 

Time (sec) 
114. 
117. 
120. 
123. 
126. 
129. 
132. 
135. 
138. 
141. 
144. 
147. 
150. 
153. 
156. 
159. 
162. 
165. 
168. 
171. 
174. 
177. 
180. 
183. 

Displacement (em) 
1.6 
1.5 
1.5 
1.3 
1.3 
1.2 
1.1 
1.1 
1. 

0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.7 
0.6 
0.6 
0.6 
0.5 
0.5 
0.4 
0.4 
0.4 

13:02:35 



AQTESOLV for Windows 

Time (sec) 
78. 

QispiC!Qemeot (em) 
2.9 

81. 
84. 
87. 
90. 
93. 
96. 
99. 
102. 
105. 
108. 
111. 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 4.025 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter Estimate· 

2.7 
2.7 
2.5 
2.4 
2.3 
2.2 
2. 
2. 
1.8 
1.8 
1.7 

-··----- ___ K _______ --
0~003071 em/sec 

yO 110.1 em 

12/22/04 2 

Time (sec) 
186. 
189. 
192. 
195. 
198. 
201. 
204. 
207. 
210. 
213. 
216. 

Superior Slug MW-6 

Displacement (em) 
0.4 
0.4 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 

13:02:35 
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0.001 
0. 40. 80. 120. 160. 200. 
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SUPERIOR SLUG MW-7 

Data Set: J:\ ... \Su~erior Slug MW-7.agt 
Date: 12/22/04 Time: 14:25:29 

PROJECT INFORMATION 

Company: ENSR 
Client: Su~erior MGP 
Project: 9413-098-200 
Location: Superior, WI 
Test Well: MW-7 

~-

Test Date: 11/20/01 

AQUIFER DATA 

Saturated Thickness: 210. em Anisotropy Ratio (Kz/Kr): _L 
~-

WELL DATA (MW-7} 

Initial Displacement: 46.9 em Static Water Column Height: 210. em 
-

Total Well Penetration Depth: 518. em Screen Length: 305. em 
-

Casing Radius: 2.62 em Wellbore Radius: 2.62 em 
-

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 0.007789 em/sec yO= 72.49 em 



AQTESOLV for Windows Superior Slug MW-7 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Phase II Documents\Superior Slug MW-7.a 
Title: Superior Slug MW-7 
Date: 12/22/04 
Time: 14:25:39 

PROJECT INFORMATION 

Company: ENSR 
Client: Superior MGP 
Project: 9413-098-200 
Location: Superior, WI 
Test Date: 11/20/01 
Test Well: MW-7 

AQUIFER DATA 

Saturated Thickness: 210. em 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-7 

X Location: 0. em 
Y Location: 0. em 

Initial Displacement: 46.9 em 
Static Water Column Height: 210. em 
Casing Radius: 2.62 em 
Wellbore Radius: 2.62 em 
Well Skin Radius: 2.62 em 
Screen Length: 305. em 
Total Well Penetration Depth: 518. em 

No. of Observations: 37 

Observation Data 
Time (sec) 

3. 
Displacement (em) 

46.9 
6. 
9. 
12. 
15. 
18. 
21. 
24. 
27. 
30. 
33. 
36. 
39. 
42. 
45. 
48. 
51. 
54. 
57. 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 4.007 

12/22/04 

28.6 
15.9 
8.5 
4.5 
2.6 
1.7 
1.2 
0.9 
0.8 
0.6 
0.5 
0.5 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 

1 

Time (sec} 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 
84. 
87. 
90. 
93. 
96. 
99. 
102. 
105. 
108. 
111. 

Displacement (em) 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 

14:25:39 



AQTESOLV for Windows 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter 
K 

yO 

12/22/04 

Estimate 
0.007789 

72.49 
em/sec 
em 

2 

Superior Slug MW-7 

14:25:39 
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WELL TEST ANALYSIS 

0 
0 

0 0 
0 

160. 200. 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-8.aqt 
Date: 12/22/04 Time: 14:28:29 

Company: ENSR 
Client: SWL&P 
Project: 09413-098-600 
Location: Superior, WI 
Test Well: MW-8 
Test Date: 11/17/04 

Saturated Thickness: 6.56 ft 

Initial Displacement: -1.591 ft 
Total Well Penetration Depth: 6.56 ft 
Casing Radius: 0.086 ft 

Aquifer Model: Unconfined 

K = 0.003264 em/sec 

PROJECT INFORMATION 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): ~ 

WELL DATA (MW-8) 

Static Water Column Height: 8.52 ft 
Screen Length: 10. ft 
Wellbore Radius: 0.086 ft 
Gravel Pack Porosity: 0.35 

SOLUTION 

Solution Method: Bouwer-Rice 

yO = -1.854 ft 



AQT.ESOLV for Windows 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-8.aqt 
Date: 12/22/04 
Time: 14:28:37 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098-600 
Location: Superior, WI 
Test Date: 11/17/04 
Test Well: MW-8 

AQUIFER DATA 

Saturated Thickness: 6.56 ft 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-8 

X Location: 0. ft 
Y Location: 0. ft 

Initial Displacement: -1.591 ft 
Static Water Column Height: 8.52 ft 
Casing Radius: 0.086 ft 
Wellbore Radius: 0.086 ft 
Well Skin Radius: 0.086 ft 
Screen Length: 10. ft 
Total Well Penetration Depth: 6.56 ft 
Corrected Casing Radius (Bouwer-Rice Method): 0.086 ft 
Gravel Pack Porosity: 0.35 

No. of Observations: 71 

Time (sec) 
2.7 

12/22/04 

3. 
3.3 
3.6 
3.9 
4.2 
4.5 
4.8 
5.1 
5.4 
5.7 
6. 

6.4 
6.7 
7.1 
7.5 
8. 
8.4 
8.9 
9.5 
10. 
10.6 
11.3 
11.9 
12.6 

Observation Data 
DisplacemeDITffr------rTme (sec) 

-1.591 25.2 
-1.531 26.7 
-1.482 28.2 
-1.439 29.8 
-1.397 31.5 
-1.359 33.3 
-1.32 35.2 
-1.286 37.3 
-1.251 39.5 
-1.214 41.8 
-1.18 44.3 
-1.148 46.9 
-1.116 49.7 
-1.073 52.6 
-1.036 55.7 
-0.999 59. 
-0.956 62.5 
-0.916 66.2 
-0.873 70.1 
-0.832 74.3 
-0.797 78.7 
-0.757 83.4 
-0.716 88.4 
-0.677 93.7 
-0.636 99.3 

1 

Displacement (ft) 
-0.204 
-0.182 
-0.163 
-0.146 
-0.131 
-0.118 
-0.109 
-0.098 
-0.09 

-0.083 
-0.077 
-0.071 
-0.064 
-0.06 
-0.056 
-0.053 
-0.049 
-0.045 
-0.043 
-0.039 
-0.038 
-0.036 
-0.032 
-0.032 
-0.03 

14:28:37 



. AQTESOLV for Windows 

Time (sec} 
13.4 
14.2 
15. 

15.9 
16.8 
17.8 
18.9 
20. 

21.2 
22.4 
23.8 

SOLUTION 

Displacement (ft) 
-0.597 
-0.556 
-0.516 
-0.479 
-0.44 

-0.402 
-0.365 
-0.327 
-0.292 
-0.26 
-0.23 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 3.387 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter K------
yO . 

12/22/04 

Estimate 
O:OU32B4 em/sec 

-1.854 ft 

2 

Time (sec) 
105.2 
111.5 
118.1 
125.1 
132.6 
140.5 
148.9 
157.8 
167.2 
177.2 

Displacement (ft) 
-0.026 
-0.025 
-0.022 
-0.022 
-0.021 
-0.019 
-0.017 
-0.015 
-0.015 
-0.013 

14:28:37 



In-Situ Inc. MiniTroll Pro 

Report generated: 11/24/04 14:55:00 
Report from file: 
Win-Situ Version 

... \SN09993 2004-11-17 141609 MW-8.bin 
4.50 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

00009993 
3.09 
Mini TROLL 

11/17/04 
11/17/04 
N/A 
N/A 

MW-8 

14:15:44 
14:16:09 
N/A 
N/A 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 80 

TOTAL DATA SAMPLES 80 

Channel number [2] 
Measurement type: Pressure 
Channel name: Pressure 
Sensor Range: 30 PSIG. 
Specific gravity: 1. 000 
Mode: Surface 
User-defined reference: 0.000 
Referenced on: test start 
Pressure head at reference: 5.928 

Chan[2] 
Pressure 

Date Time ET (sec) Feet H20 

600.0 Seconds. 

Feet H20 

Feet H20 

-------- -------- ------------ ---------------
11/17/04 14:16:09 0.0 0.000 
11/17/04 14:16:09 0.3 0.005 
11/17/04 14:16:10 0.6 0.007 
11/17/04 14:16:10 0.9 0.009 
11/17/04 14:16:10 1.2 0.011 
11/17/04 14:16:10 1.5 -0.755 
11/17/04 14:16:11 1.8 -0.666 
11/17/04 14:16:11 2.1 -0.927 
11/17/04 14:16:11 2.4 -1.458 
11/17/04 14:16:12 2.7 -1.591 
11/17/04 14:16:12 3.0 -1.531 
11/17/04 14:16:12 3.3 -1.482 
11/17/04 14:16:13 3.6 -1.439 
11/17/04 14:16:13 3.9 -1.397 
11/17/04 14:16:13 4.2 -1.359 
11/17/04 14:16:13 4.5 -1.320 
11/17/04 14:16:14 4.8 -1.28 6 
11/17/04 14:16:14 5.1 -1.251 
11/17/04 14:16:14 5.4 -1.214 
11/17/04 14:16:15 5.7 -1.180 
11/17/04 14:16:15 6.0 -1.148 
11/17/04 14:16:15 6.4 -1.116 
11/17/04 14:16:16 6.7 -1.073 
11/17/04 14:16:16 7.1 -1.036 
11/17/04 14:16:16 7.5 -0.999 
11/17/04 14:16:17 8.0 -0.956 
11/17/04 14:16:17 8.4 -0.916 
11/17/04 14:16:18 8.9 -0.873 
11/17/04 14:16:18 9.5 -0.832 
11/17/04 14:16:19 10.0 -0.797 
11/17/04 14:16:20 10.6 -0.757 
11/17/04 14:16:20 11.3 -0.716 



11/17/04 14:16:21 11.9 -0.677 
11/17/04 14:16:22 12.6 -0.636 
11/17/04 14:16:22 13.4 -0.597 
11/17/04 14:16:23 14.2 -0.556 
11/17/04 14:16:24 15.0 -0.516 
11/17/04 14:16:25 15.9 -0.479 
11/17/04 14:16:26 16.8 -0.440 
11/17/04 14:16:27 17.8 -0. 4 02 
11/17/04 14:16:28 18.9 -0.365 
11/17/04 14:16:29 20.0 -0.327 
11/17/04 14:16:30 21.2 -0.292 
11/17/04 14:16:31 22.4 -0.260 
11/17/04 14:16:33 23.8 -0.230 
11/17/04 14:16:34 25.2 -0.204 
11/17/04 14:16:36 26.7 -0.182 
11/17/04 14:16:37 28.2 -0.163 
11/17/04 14:16:39 29.8 -0.146 
11/17/04 14:16:40 31.5 -0.131 
11/17/04 14:16:42 33.3 -0.118 
11/17/04 14:16:44 35.2 -0.109 
11/17/04 14:16:46 37.3 -0.098 
11/17/04 14:16:48 39.5 -0.090 
11/17/04 14:16:51 41.8 -0.083 
11/17/04 14:16:53 44.3 -0.077 
11/17/04 14:16:56 46.9 -0.071 
11/17/04 14:16:59 49.7 -0.064 
11/17/04 14:17:02 52.6 -0.060 
11/17/04 14:17:05 55.7 -0.056 
11/17/04 14:17:08 59.0 -0.053 
11/17/04 14:17:11 62.5 -0.049 
11/17/04 14:17:15 66.2 -0.045 
11/17/04 14:17:19 70.1 -0.043 
11/17/04 14:17:23 74.3 -0.039 
11/17/04 14:17:28 78.7 -0.038 
11/17/04 14:17:32 83.4 -0.036 
11/17/04 14:17:37 88.4 -0.032 
11/17/04 14:17:43 93.7 -0.032 
11/17/04 14:17:48 99.3 -0.030 
11/17/04 14:17:54 105.2 -0.026 
11/17/04 14:18:00 111.5 -0.025 
11/17/04 14:18:07 118.1 -0.022 
11/17/04 14:18:14 125.1 -0.022 
11/17/04 14:18:22 132.6 -0.021 
11/17/04 14:18:29 140.5 -0.019 
11/17/04 14:18:38 148.9 -0.017 
11/17/04 14:18:47 157.8 -0.015 
11/17/04 14:18:56 167.2 -0.015 
11/17/04 14:19:06 177.2 -0.013 
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WELL TEST ANALYSIS 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-9.aqt 
Date: 12/22/04 Time: 14:29:45 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior, WI 
Test Well: MW-9 
Test Date: 11/17/04 

Saturated Thickness: 11.85 ft 

Initial Displacement: -1.497 ft 
Total Well Penetration Depth: 17.3 ft 
Casing Radius: 0.086 ft 

Aquifer Model: Unconfined 

K = 0.01172 em/sec 

PROJECT INFORMATION 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1: 

WELL DATA (MW-9) 

Static Water Column Height: 11.85 ft 
Screen Length: ~ ft 
Wellbore Radius: 0.086 ft 

SOLUTION 

Solution Method: Bouwer-Rice 

yO= -1.99 ft 



AQTESOLV for Windows 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-9.aqt 
Date: 12/22/04 
Time: 14:29:54 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior, WI 
Test Date: 11/17/04 
Test Well: MW-9 

AQUIFER DATA 

Saturated Thickness: 11.85 ft 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-9 

X Location: 0. ft 
Y Location: 0. ft 

Initial Displacement: -1.497 ft 
Static Water Column Height: 11.85 ft 
Casing Radius: 0.086 ft 
Wellbore Radius: 0.086 ft 
Well Skin Radius: 0.086 ft 
Screen Length: 1 0. ft 
Total Well Penetration Depth: 17.3 ft 

No. of Observations: 69 

Observation Data 
Time (sec) 

2.7 

12/22/04 

3. 
3.3 
3.6 
3.9 
4.2 
4.5 
4.8 
5.1 
5.4 
5.7 
6. 

6.4 
6.7 
7.1 
7.5 
8. 

8.4 
8.9 
9.5 
10. 

10.6 
11.3 
11.9 
12.6 
13.4 
14.2 

DisplacemeD[(ft) 
-1.497 
-1.241 ( 
-1.069 
-0.944 
-0.832 
-0.739 
-0.662 
-0.597 
-0.541 
-0.496 
-0.451 
-0.414 
-0.375 
-0.341 
-0.309 
-0.281 
-0.255 
-0.231 
-0.208 
-0.19 

-0.176 
-0.162 
-0.148 
-0.135 
-0.126 
-0.115 
-0.105 

-----rime (sec) 
23.8 
25.2 
26.7 
28.2 
29.8 
31.5 
33.3 
35.2 
37.3 
39.5 
41.8 
44.3 
46.9 
49.7 
52.6 
55.7 

1 

59. 
62.5 
66.2 
70.1 
74.3 
78.7 
83.4 
88.4 
93.7 
99.3 
105.2 

Displacement (ft) 
-0.049 
-0.045 
-0.04 

-0.036 
-0.034 
-0.03 
-0.03 

-0.027 
-0.023 
-0.021 
-0.019 
-0.017 
-0.015 
-0.013 
-0.011 
-0.009 
-0.009 
-0.007 
-0.007 
-0.006 
-0.004 
-0.004 
-0.002 
-0.002 
-0.002 

0. 
0. 

14:29:54 
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Time (sec) 
15. 

15.9 
16.8 
17.8 
18.9 

Displacement (ft) 
-0.096 

20. 
21.2 
22.4 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 4.018 

-0.088 
-0.081 
-0.075 
-0.07 

-0.062 
-0.059 
-0.053 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter 
K 

yO 

12/22/04 

Estimate 
0.01172 

-1.99 
em/sec 
ft 

Time (seQ} 
111.5 
118.1 
125.1 
132.6 
140.5 
148.9 
157.8 

2 

Displacement (ft) 
0.002 
0.002 
0.004 
0.004 
0.004 
0.004 
0.006 

14:29:54 



In-Situ Inc. MiniTroll Pro 

Report generated: 11/24/04 15:15:18 
Report from file: 
Win-Situ Version 

... \SN09993 2004-11-17 140250 MW-9.bin 
4.50 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

00009993 
3.09 
Mini TROLL 

11/17/04 
11/17/04 
N/A 
N/A 

MW-9 

13:59:22 
14:02:50 
N/A 
N/A 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 78 

TOTAL DATA SAMPLES 78 

Channel number [2] 
Measurement type: Pressure 
Channel name: Pressure 
Sensor Range: 30 PSIG. 
Specific gravity: 1. 000 
Mode: Surface 
User-defined reference: 0.000 
Referenced on: test start 
Pressure head at reference: 7.970 

Chan[2] 
Pressure 

Date Time ET (sec) Feet H20 

600.0 Seconds. 

Feet H20 

Feet H20 

-------- -------- ------------ ---------------
11/17/04 14:02:50 0.0 0.000 
11/17/04 14:02:50 0.3 0.007 
11/17/04 14:02:50 0.6 -0.165 
11/17/04 14:02:51 0.9 -0.518 
11/17/04 14:02:51 1.2 -0.591 
11/17/04 14:02:51 1.5 -0.574 
11/17/04 14:02:51 1.8 -1.116 
11/17/04 14:02:52 2.1 -1.109 
11/17/04 14:02:52 2.4 -1.391 
11/17/04 14:02:52 2.7 -1.497 
11/17/04 14:02:53 3.0 -1.241 
11/17/04 14:02:53 3.3 -1.069 
11/17/04 14:02:53 3.6 -0.944 
11/17/04 14:02:54 3.9 -0.832 
11/17/04 14:02:54 4.2 -0.739 
11/17/04 14:02:54 4.5 -0.662 
11/17/04 14:02:54 4.8 -0.597 
11/17/04 14:02:55 5.1 -0.541 
11/17/04 14:02:55 5.4 -0.496 
11/17/04 14:02:55 5.7 -0.451 
11/17/04 14:02:56 6.0 -0.414 
11/17/04 14:02:56 6.4 -0.375 
11/17/04 14:02:56 6.7 -0.341 
11/17/04 14:02:57 7.1 -0.309 
11/17/04 14:02:57 7.5 -0.281 
11/17/04 14:02:58 8.0 -0.255 
11/17/04 14:02:58 8.4 -0.231 
11/17/04 14:02:59 8.9 -0.208 
11/17/04 14:02:59 9.5 -0.190 
11/17/04 14:03:00 10.0 -0.176 
11/17/04 14:03:00 10.6 -0.162 
11/17/04 14:03:01 11.3 -0.148 



·~ 

11/17/04 14:03:02 11.9 -0.135 
11/17/04 14:03:02 12.6 -0.126 
11/17/04 14:03:03 13.4 -0.115 
11/17/04 14:03:04 14.2 -0.105 
11/17/04 14:03:05 15.0 -0.096 
11/17/04 14:03:06 15.9 -0.088 
11/17/04 14:03:06 16.8 -0.081 
11/17/04 14:03:07 17.8 -0.075 
11/17/04 14:03:09 18.9 -0.070 
11/17/04 14:03:10 20.0 -0.062 
11/17/04 14:03:11 21.2 -0.059 
11/17/04 14:03:12 22.4 -0.053 
11/17/04 14:03:13 23.8 -0.049 
11/17/04 14:03:15 25.2 -0.045 
11/17/04 14:03:16 26.7 -0.040 
11/17/04 14:03:18 28.2 -0.036 
11/17/04 14:03:19 29.8 -0.034 
11/17/04 14:03:21 31.5 -0.030 
11/17/04 14:03:23 33.3 -0.030 
11/17/04 14:03:25 35.2 -0.027 
11/17/04 14:03:27 37.3 -0.023 
11/17/04 14:03:29 39.5 -0.021 
11/17/04 14:03:31 41.8 -0.019 
11/17/04 14:03:34 44.3 -0.017 
11/17/04 14:03:37 46.9 -0.015 
11/17/04 14:03:39 49.7 -0.013 
11/17/04 14:03:42 52.6 -0.011 
11/17/04 14:03:45 55.7 -0.009 
11/17/04 14:03:49 59.0 -0.009 
11/17/04 14:03:52 62.5 -0.007 
11/17/04 14:03:56 66.2 -0.007 
11/17/04 14:04:00 70.1 -0.006 
11/17/04 14:04:04 74.3 -0.004 
11/17/04 14:04:08 78.7 -0.004 
11/17/04 14:04:13 83.4 -0.002 
11/17/04 14:04:18 88.4 -0.002 
11/17/04 . 14:04:23 93.7 -0.002 
11/17/04 14:04:29 99.3 0.000 
11/17/04 14:04:35 105.2 0.000 
11/17/04 14:04:41 111.5 0.002 
11/17/04 14:04:48 118.1 0.002 
11/17/04 14:04:55 125.1 0.004 
11/17/04 14:05:02 132.6 0.004 
11/17/04 14:05:10 140.5 0.004 
11/17/04 14:05:19 148.9 0.004 
11/17/04 14:05:27 157.8 0.006 
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WELL TEST ANALYSIS 

Data Set J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-10.aqt 
Date: 12/22/04 Time: 14:30:42 

Company: ENSR 
Client: SWL&P ---
Project: 09413-098 
Location: Superior 
Test Well: MW-10 
Test Date: 11/17/04 

--

Saturated Thickness: 9.92 ft 

Initial Displacement: -1.77 4ft 
Total Well Penetration Depth: 13.5 ft 
Casing Radius: 0.086 ft 

Aquifer Model: Unconfined 

K = 0.007463 em/sec 
·----

PROJECT INFORMATION 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): .:L 

WELL DATA (MW-10) 

Static Water Column Height: 9.92 ft 
Screen Length: 1 0. ft 
Wellbore Radius: 0.086 ft 

SOLUTION 

Solution Method: Bouwer-Rice 

yO = :~_j 49 ft 



, AQT~SOLV for Windows 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-1 O.aqt 
Date: 12/22/04 
Time: 14:30:48 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior 
Test Date: 11/17/04 
Test Well: MW-10 

AQUIFER DATA 

Saturated Thickness: 9.92 ft 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-10 

X Location: 0. ft 
Y Location: 0. ft 

Initial Displacement: -1.77 4ft 
Static Water Column Height: 9.92 ft 
Casing Radius: 0.086 ft 
Wellbore Radius: 0.086 ft 
Well Skin Radius: 0.086 ft 
Screen Length: 10. ft 
Total Well Penetration Depth: 13.5 ft 

No. of Observations: 72 

Time (sec) 
2.4 

12/22/04 

2.7 
3. 
3.3 
3.6 
3.9 
4.2 
4.5 
4.8 
5.1 
5.4 
5.7 
6. 
6.4 
6.7 
7.1 
7.5 
8. 
8.4 
8.9 
9.5 
10. 

10.6 
11.3 
11.9 
12.6 
13.4 

Observation Data 
Displacemennr__n----H--Ifme (sec) 

-1.774 23.8 
-1.679 25.2 
-1.537 26.7 
-1.419 28.2 
-1.312 29.8 
-1.213 31.5 
-1.127 33.3 
-1.047 35.2 
-0.972 37.3 
-0.911 39.5 
-0.853 41.8 
-0.802 44.3 
-0.756 46.9 
-0.707 49.7 
-0.657 52.6 
-0.61 55.7 
-0.563 59. 
-0.522 62.5 
-0.477 66.2 
-0.438 70.1 
-0.399 74.3 
-0.367 78.7 
-0.333 83.4 
-0.301 88.4 
-0.273 93.7 
-0.244 99.3 
-0.221 105.2 

1 

Displacement (ft) 
-0.073 
-0.066 
-0.06 
-0.053 
-0.047 
-0.041 
-0.038 
-0.034 
-0.03 
-0.028 
-0.025 
-0.023 
-0.023 
-0.019 
-0.019 
-0.017 
-0.017 
-0.015 
-0.013 
-0.013 
-0.013 
-0.011 
-0.011 
-0.011 
-0.009 
-0.009 
-0.009 

14:30:48 



I 

AQT~SOLV for Windows 

Time (sec) 
14.2 
15. 

15.9 
16.8 
17.8 
18.9 
20. 

21.2 
22.4 

SOLUTION 

Displacement (ft) 
-0.197 
-0.178 
-0.159 
-0.142 
-0.127 
-0.114 
-0.103 
-0.092 
-0.083 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 3.86 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter 
K 
yO 

12/22/04 

Estimate 
0.007463 em/sec 

-2.149 ft 

2 

Time (sec) 
----m.5 

118.1 
125.1 
132.6 
140.5 
148.9 
157.8 
167.2 
177.2 

Displacement (ft) 
-0.009 
-0.007 
-0.007 
-0.007 
-0.005 
-0.005 
-0.005 
-0.005 
-0.005 

14:30:48 



In-Situ Inc. MiniTroll Pro 

Report generated: 11/24/04 15:16:33 
Report from file: 
Win-Situ Version 

... \SN09993 2004-11-17 115759 MW-10 Test #1.bin 
4.50 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

00009993 
3.09 
Mini TROLL 

11/17/04 
11/17/04 
N/A 
N/A 

MW-10 Test 

11:57:24 
11:57:59 
N/A 
N/A 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 80 

TOTAL DATA SAMPLES 80 

Channel number [2] 
Measurement type: Pressure 
Channel name: Pressure 
Sensor Range: 30 PSIG. 
Specific gravity: 1. 000 
Mode: Surface 
User-defined reference: 0.000 
Referenced on: test start 
Pressure head at reference: 6.902 

Chan[2] 
Pressure 

Date Time ET (sec) Feet H20 

#1 

600.0 Seconds. 

Feet H20 

Feet H20 

-------- -------- ------------ ---------------
11/17/04 11:57:59 0.0 0.000 
11/17/04 11:58:00 0.3 0.007 
11/17/04 11:58:00 0.6 0.011 
11/17/04 11:58:00 0.9 0.011 
11/17/04 11:58:01 1.2 -0.602 
11/17/04 11:58:01 1.5 -1.041 
11/17/04 11:58:01 1.8 -0.340 
11/17/04 11:58:02 2.1 -1.249 
11/17/04 11:58:02 2.4 -1.774 
11/17/04 11:58:02 2.7 -1. 67 9 
11/17/04 11:58:02 3.0 -1.537 
11/17/04 11:58:03 3.3 -1.419 
11/17/04 11:58:03 3.6 -1.312 
11/17/04 11:58:03 3.9 -1.213 
11/17/04 11:58:04 4.2 -1.127 
11/17/04 11:58:04 4.5 -1.047 
11/17/04 11:58:04 4.8 -0.972 
11/17/04 11:58:05 5.1 -0.911 
11/17/04 11:58:05 5.4 -0.853 
11/17/04 11:58:05 5.7 -0.802 
11/17/04 11:58:05 6.0 -0.756 
11/17/04 11:58:06 6.4 -0.707 
11/17/04 11:58:06 6.7 -0.657 
11/17/04 11:58:07 7.1 -0.610 
11/17/04 11:58:07 7.5 -0.563 
11/17/04 11:58:07 8.0 -0.522 
11/17/04 11:58:08 8.4 -0.477 
11/17/04 11:58:08 8.9 -0.438 
11/17/04 11:58:09 9.5 -0.399 
11/17/04 11:58:09 10.0 -0.367 
11/17/04 11:58:10 10.6 -0.333 
11/17/04 11:58:11 11.3 -0.301 



11/17/04 11:58:11 11.9 -0.273 
11/17/04 11:58:12 12.6 -0.244 
11/17/04 11:58:13 13.4 -0.221 
11/17/04 11:58:14 14.2 -0.197 
11/17/04 11:58:14 15.0 -0.178 
11/17/04 11:58:15 15.9 -0.159 
11/17/04 11:58:16 16.8 -0.142 
11/17/04 11:58:17 17.8 -0.127 
11/17/04 11:58:18 18.9 -0.114 
11/17/04 11:58:19 20.0 -0.103 
11/17/04 11:58:21 21.2 -0.092 
11/17/04 11:58:22 22.4 -0.083 
11/17/04 11:58:23 23.8 -0.073 
11/17/04 11:58:25 25.2 -0.066 
11/17/04 11:58:26 26.7 -0.060 
11/17/04 11:58:28 28.2 -0.053 
11/17/04 11:58:29 29.8 -0.047 
11/17/04 11:58:31 31.5 -0.041 
11/17/04 11:58:33 33.3 -0.038 
11/17/04 11:58:35 35.2 -0.034 
11/17/04 11:58:37 37.3 -0.030 
11/17/04 11:58:39 39.5 -0.028 
11/17/04 11:58:41 41.8 -0.025 
11/17/04 11:58:44 44.3 -0.023 
11/17/04 11:58:46 46.9 -0.023 
11/17/04 11:58:49 49.7 -0.019 
11/17/04 11:58:52 52.6 -0.019 
11/17/04 11:58:55 55.7 -0.017 
11/17/04 11:58:58 59.0 -0.017 
11/17/04 11:59:02 62.5 -0.015 
11/17/04 11:59:06 66.2 -0.013 
11/17/04 11:59:09 70.1 -0.013 
11/17/04 11:59:14 74.3 -0.013 
11/17/04 11:59:18 78.7 -0.011 
11/17/04 11:59:23 83.4 -0.011 
11/17/04 11:59:28 88.4 -0.011 
11/17/04 11:59:33 93.7 -0.009 
11/17/04 11:59:39 99.3 -0.009 
11/17/04 11:59:45 105.2 -0.009 
11/17/04 11:59:51 111.5 -0.009 
11/17/04 11:59:57 118.1 -0.007 
11/17/04 12:00:04 125.1 -0.007 
11/17/04 12:00:12 132.6 -0.007 
11/17/04 12:00:20 140.5 -0.005 
11/17/04 12:00:28 148.9 -0.005 
11/17/04 12:00:37 157.8 -0.005 
11/17/04 12:00:47 167.2 -0.005 
11/17/04 12': 00:57 177.2 -0.005 
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WELL TEST ANALYSIS 
----------·--~~-- --------------------

Data Set: J:\Projects\09413 MJ~c Projects\09413:-_9~8 S~~rjor_ MGP\Siug_ I~§!§~Q§!§\M_W-:1._1_~ 
Date: 12/22/04 Time: 14:33:34 

-----~ ------

Company: ~NSR 
Client SWL&P_ 
Project: 09413-098 
Location: Superior, WI 
Test Well: MW-11 
Test Date: 11/17/04 

Saturated Thickness: 10.07 ft 

Initial Displacement: -1.546 ft 
Total Well Penetration Depth: 14.5 ft 
Casing Radius: 0.086 ft 

Aquifer Model: Unconfined 

K = 0.008477 em/sec 

PROJECT INFORMATION 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): _L 

WELL DATA (MW-11) 

Static Water Column Height: 10.07 ft 
Screen Length: 1 0. ft 
Wellbore Radius: 0.086 ft 

SOLUTION 

Solution Method: Bouwer-Rice 

yO = -~_J)5_? ft 



AQTESOLV for Windows 
·-- ·- ~· -- ···~--·--------~··---·-

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-11.aqt 
Date: 12/22/04 
Time: 14:33:40 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior, WI 
Test Date: 11/17/04 
Test Well: MW-11 

AQUIFER DATA 

Saturated Thickness: 10.07 ft 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-11 

X Location: 0. ft 
Y Location: 0. ft 

Initial Displacement: -1.546 ft 
Static Water Column Height: 10.07 ft 
Casing Radius: 0.086 ft 
Wellbore Radius: 0.086 ft 
Well Skin Radius: 0.086 ft 
Screen Length: 1 0. ft 
Total Well Penetration Depth: 14.5 ft 

No. of Observations: 41 

Observation Data 
Ij_me _(§ec) 

2.1 
QisQl?.cemeBIIITr · --~------ --Iir:n~l§eQ) 

2.4 
2.7 
3. 

3.3 
3.6 
3.9 
4.2 
4.5 
4.8 
5.1 
5.4 
5.7 
6. 

6.4 
6.7 
7.1 
7.5 
8. 

8.4 
8.9 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 3.906 

12/22/04 

-1.546 9.5 
-1.406 10. 
-1.307 10.6 
-1.228 11.3 
-1.159 11.9 
-1.098 12.6 
-1.049 13.4 
-1.006 14.2 
-0.969 15. 
-0.926 15.9 
-0.888 16.8 
-0.855 17.8 
-0.819 18.9 
-0.787 20. 
-0.748 21.2 
-0.711 22.4 
-0.67 23.8 

-0.627 25.2 
-0.586 26.7 
-0.541 28.2 
-0.5 

1 

Di§_Qlacement iiD 
-0.455 
-0.418 
-0.376 
-0.335 
-0.294 
-0.258 
-0.221 
-0.189 
-0.161 
-0.135 
-0.113 
-0.094 
-0.077 
-0.062 
-0.047 
-0.034 
-0.025 
-0.015 
-0.008 
-0.004 

14:33:40 



AQTESOLV for Windows 
----~ ----------------------------------~--- -- -------------~------------------ --

VISUAL ESTIMATION RESULTS 

Estimated Parameters 
--- -·-- -------- ---~~~-----

Parameter 
K 

yO 

Estimate 
0.008477 

-2.958 

-------~-~~-------

12/22/04 

em/sec 
ft 

----~----------- -----

2 14:33:40 



In-Situ Inc. MiniTroll Pro 

Report generated: 11/24/04 15:15:54 
Report from file: 
Win-Situ Version 

... \SN09993 2004-11-17 134307 MW-11.bin 
4.50 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

00009993 
3.09 
Mini TROLL 

11/17/04 
11/17/04 
N/A 
N/A 

MW-11 

13:42:48 
13:43:07 
N/A 
N/A 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 84 

TOTAL DATA SAMPLES 84 

Channel number [2] 
Measurement type: Pressure 
Channel name: Pressure 
Sensor Range: 30 PSIG. 
Specific gravity: 1. 000 
Mode: Surface 
User-defined reference: 0.000 
Referenced on: test start 
Pressure head at reference: 7.149 

Chan[2] 
Pressure 

Date Time ET (sec) Feet H20 

600.0 Seconds. 

Feet H20 

Feet H20 

-------- -------- ------------ ---------------
11/17/04 13:43:07 0.0 0.000 
11/17/04 13:43:07 0.3 0.005 
11/17/04 13:43:07 0.6 -0.056 
11/17/04 13:43:08 0.9 -1.067 
11/17/04 13:43:08 1.2 -0.324 
11/17/04 13:43:08 1.5 -1.045 
11/17/04 13:43:09 1.8 -1.153 
11/17/04 13:43:09 2.1 -1.546 
11/17/04 13:43:09 2.4 -1.406 
11/17/04 13:43:09 2.7 -1.307 
11/17/04 13:43:10 3.0 -1.228 
11/17/04 13:43:10 3.3 -1.159 
11/17/04 13:43:10 3.6 -1.098 
11/17/04 13:43:11 3.9 -1.049 
11/17/04 13:43:11 4.2 -1.006 
11/17/04 13:43:11 4.5 -0.969 
11/17/04 13:43:12 4.8 -0.926 
11/17/04 13:43:12 5.1 -0.888 
11/17/04 13:43:12 5.4 -0.855 
11/17/04 13:43:12 5.7 -0.819 
11/17/04 13:43:13 6.0 -0.787 
11/17/04 13:43:13 6.4 -0.748 
11/17/04 13:43:13 6.7 -0.711 
11/17/04 13:43:14 7.1 -0.670 
11/17/04 13:43:14 7.5 -0.627 
11/17/04 13:43:15 8.0 -0.586 
11/17/04 13:43:15 8.4 -0.541 
11/17/04 13:43:16 8.9 -0.500 
11/17/04 13:43:16 9.5 -0.455 
11/17/04 13:43:17 10.0 -0.418 
11/17/04 13:43:17 10.6 -0.376 
11/17/04 13:43:18 11.3 -0.335 



11/17/04 13:43:19 11.9 -0.294 
11/17/04 13:43:19 12.6 -0.258 
11/17/04 13:43:20 13.4 -0.221 
11/17/04 13:43:21 14.2 -0.189 
11/17/04 13:43:22 15.0 -0.161 
11/17/04 13:43:23 15.9 -0.135 
11/17/04 13:43:24 16.8 -0.113 
11/17/04 13:43:25 17.8 -0.094 
11/17/04 13:43:26 18.9 -0.077 
11/17/04 13:43:27 20.0 -0.062 
11/17/04 13:43:28 21.2 -0.047 
11/17/04 13:43:29 22.4 -0.034 
11/17/04 13:43:30 23.8 -0.025 
11/17/04 13:43:32 25.2 -0.015 
11/17/04 13:43:33 26.7 -0.008 
11/17/04 13:43:35 28.2 -0.004 
11/17/04 13:43:36 29.8 0.001 
11/17/04 13:43:38 31.5 0.005 
11/17/04 13:43:40 33.3 0.007 
11/17/04 13:43:42 35.2 0.007 
11/17/04 13:43:44 37.3 0.009 
11/17/04 13:43:46 39.5 0.009 
11/17/04 13:43:48 41.8 0.009 
11/17/04 13:43:51 44.3 0.007 
11/17/04 13:43:54 46.9 0.007 
11/17/04 13:43:56 49.7 0.007 
11/17/04 13:43:59 52.6 0.005 
11/17/04 13:44:02 55.7 0.005 
11/17/04 13:44:06 59.0 0.004 
11/17/04 13:44:09 62.5 0.002 
11/17/04 13:44:13 66.2 -0.000 
11/17/04 13:44:17 70.1 -0.000 
11/17/04 13:44:21 74.3 -0.002 
11/17/04 13:44:25 78.7 -0.002 
11/17/04 13:44:30 83.4 -0.004 
11/17/04 13:44:35 88.4 -0.006 
11/17/04 13:44:40 93.7 -0.009 
11/17/04 13:44:46 99.3 -0.011 
11/17/04 13:44:52 105.2 -0.011 
11/17/04 13:44:58 111.5 -0.013 
11/17/04 13:45:05 118.1 -0.015 
11/17/04 13:45:12 125.1 -0.017 
11/17/04 13:45:19 132.6 -0.018 
11/17/04 13:45:27 140.5 -0.020 
11/17/04 13:45:36 148.9 -0.022 
11/17/04 13:45:44 157.8 -0.024 
11/17/04 13:45:54 167.2 -0.026 
11/17/04 13:46:04 177.2 -0.026 
11/17/04 13:46:14 187.8 -0.028 
11/17/04 13:46:26 199.0 -0.030 
11/17/04 13:46:38 210.9 -0.032 
11/17/04 13:46:50 223.5 -0.031 
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WELL TEST ANALYSIS 
---·-------------------- ------ -·-· --· -- -··--

Data Set: J:\Projects\0941 Ll\'1is_g_E_[Qjects)09413-098 Su~19LM.Q_E_\~l!::!9_I est~\D9J£!l.f'0_W-12.aq~ 
Date: 12/22/04 Time: 14:34:48 ------ -~- ------

f---------------------------~--------~-----~--------------·-----· 

Company: ENSR 
Client: SWL&P ----
Project: 09413-098 
Location: Superior, WI 
Test Well: MW-12 
Test Date: 11/17/04 

PROJECT INFORMATION 

1----------------~-~-----------~--~------ ··-·----------------------------· 

AQUIFER DATA 

Saturated Thickness: 8.8 ft Anisotropy Ratio (Kz/Kr): 1. 
~------------------------~-------------------~ 

Initial Displacement: -1.811 ft 
Total Well Penetration Depth: 14.3 ft 
Casing Radius: 0.086 ft 

Aquifer Model: Unconfined 

K = 0.003275 em/sec 

WELL DATA (MW-12) 

Static Water Column Height: 8.8 ft 
Screen Length: 10. ft 
Wellbore Radius: 0.086 ft 

SOLUTION 

Solution Method: Bouwer-Rice 

yO = ~ 1__._4(3_~ ft 



AQTESOLV for Windows 

Data Set: J:\Projects\09413 Mise Projects\09413-098 Superior MGP\Siug Tests\Data\MW-12.aqt 
Date: 12/22/04 
Time: 14:34:53 

PROJECT INFORMATION 

Company: ENSR 
Client: SWL&P 
Project: 09413-098 
Location: Superior, WI 
Test Date: 11/17/04 
Test Well: MW-12 

AQUIFER DATA 

Saturated Thickness: 8.8 ft 
Anisotropy Ratio (Kz/Kr): 1. 

SLUG TEST WELL DATA 

Test Well: : MW-12 

X Location: 0. ft 
Y Location: 0. ft 

Initial Displacement: -1.811 ft 
Static Water Column Height: 8.8 ft 
Casing Radius: 0.086 ft 
Wellbore Radius: 0.086 ft 
Well Skin Radius: 0.086 ft 
Screen Length: 1 0. ft 
Total Well Penetration Depth: 14.3 ft 

No. of Observations: 77 

Ilme ~L~~f} 
5.4 

Observation Data 
Di~Q~~-~j]II!tJ -~ -- ----~- --Iful_~ _ _{§_~gj 

-1.811 49.7 

12/22/04 

5.7 
6. 

6.4 
6.7 
7.1 
7.5 
8. 

8.4 
8.9 
9.5 
10. 

10.6 
11.3 
11.9 
12.6 
13.4 
14.2 
15. 

15.9 
16.8 
17.8 
18.9 
20. 

21.2 
22.4 
23.8 

-1.666 
-1.496 
-1.378 
-1.271 
-1.185 
-1.103 
-1.032 
-0.967 
-0.903 
-0.847 
-0.793 
-0.739 
-0.687 
-0.636 
-0.587 
-0.542 
-0.501 
-0.46 

-0.427 
-0.395 
-0.365 
-0.341 
-0.316 
-0.294 
-0.275 
-0.256 

1 

52.6 
55.7 
59. 

62.5 
66.2 
70.1 
74.3 
78.7 
83.4 
88.4 
93.7 
99.3 
105.2 
111.5 
118.1 
125.1 
132.6 
140.5 
148.9 
157.8 
167.2 
177.2 
187.8 
199. 

210.9 
223.5 

-------~---~--

Displacemeo!lf!2 
-0.118 
-0.107 
-0.098 
-0.088 
-0.081 
-0.073 
-0.07 

-0.064 
-0.059 
-0.055 
-0.051 
-0.047 
-0.045 
-0.042 
-0.04 

-0.038 
-0.036 
-0.034 
-0.032 
-0.03 
-0.029 
-0.029 
-0.027 
-0.027 
-0.027 
-0.025 
-0.025 

14:34:53 



AQTESOLV for Windows 

Ii!Tl e t~~__gJ 
25.2 

Qi§_placen:l_~DJ _(f1} 

26.7 
28.2 
29.8 
31.5 
33.3 
35.2 
37.3 
39.5 
41.8 
44.3 
46.9 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 
Shape Factor: 3.897 

-0.24 
-0.227 
-0.212 
-0.198 
-0.187 
-0.176 
-0.165 
-0.157 
-0.15 

-0.144 
-0.135 
-0.127 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 
- ---------------· -- -------------------

Parameter 
K 

yO 

12/22/04 

Estimate 
0.003275 em/sec 

-1.463 ft 

I!meJ?ecJ 
236.8 
250.9 
265.8 
281.6 
298.4 
316.2 

2 

335. 
354.9 
376. 

398.4 
422.1 

QL~PJ~8~~~nt_(f!} 
-0.023 
-0.025 
-0.023 
-0.023 
-0.021 
-0.023 
-0.021 
-0.021 
-0.019 
-0.017 

14:34:54 



In-Situ Inc. MiniTroll Pro 

Report generated: 11/24/04 15:16:14 
Report from file: 
Win-Situ Version 

... \SN09993 2004-11-17 122021 MW-12.bin 
4.50 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

00009993 
3.09 
Mini TROLL 

11/17/04 
11/17/04 
N/A 
N/A 

MW-12 

12:19:31 
12:20:21 
N/A 
N/A 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 95 

TOTAL DATA SAMPLES 95 

Channel number [2] 
Measurement type: Pressure 
Channel name: Pressure 
Sensor Range: 30 PSIG. 
Specific gravity: 1.000 
Mode: Surface 
User-defined reference: 
Referenced on: test start 
Pressure head at reference: 

Date Time ET (sec) 

0.000 

7.234 

Chan[2] 
Pressure 
Feet H20 

600.0 Seconds. 

Feet H20 

Feet H20 

-------- -------- ------------ ---------------
11/17/04 12:20:21 0.0 0.000 
11/17/04 12:20:22 0.3 0.007 
11/17/04 12:20:22 0.6 0.009 
11/17/04 12:20:22 0.9 0.013 
11/17/04 12:20:23 1.2 0.012 
11/17/04 12:20:23 1.5 0.012 
11/17/04 12:20:23 1.8 0.014 
11/17/04 12:20:24 2.1 0.012 
11/17/04 12:20:24 2.4 0.014 
11/17/04 12:20:24 2.7 0.014 
11/17/04 12:20:24 3.0 0.014 
11/17/04 12:20:25 3.3 0.014 
11/17/04 12:20:25 3.6 0.014 
11/17/04 12:20:25 3.9 0.001 
11/17/04 12:20:26 4.2 0.208 
11/17/04 12:20:26 4.5 -1.410 
11/17/04 12:20:26 4.8 -1.105 
11/17/04 12:20:27 5.1 -1.060 
11/17/04 12:20:27 5.4 -1.811 
11/17/04 12:20:27 5.7 -1.666 
11/17/04 12:20:27 6.0 -1.496 
11/17/04 12:20:28 6.4 -1.378 
11/17/04 12:20:28 6.7 -1.271 
11/17/04 12:20:29 7.1 -1.185 
11/17/04 12:20:29 7.5 -1.103 
11/17/04 12:20:29 8.0 -1.032 
11/17/04 12:20:30 8.4 -0.967 
11/17/04 12:20:30 8.9 -0.903 
11/17/04 12:20:31 9.5 -0.847 
11/17/04 12:20:31 10.0 -0.793 
11/17/04 12:20:32 10.6 -0.739 
11/17/04 12:20:33 11.3 -0.687 



11/17/04 12:20:33 11.9 -0.636 
11/17/04 12:20:34 12.6 -0.587 
11/17/04 12:20:35 13.4 -0.542 
11/17/04 12:20:36 14.2 -0.501 
11/17/04 12:20:36 15.0 -0.460 
11/17/04 12:20:37 15.9 -0.427 
11/17/04 12:20:38 16.8 -0.395 
11/17/04 12:20:39 17.8 -0.365 
11/17/04 12:20:40 18.9 -0.341 
11/17/04 12:20:41 20.0 -0.316 
11/17/04 12:20:43 21.2 -0.294 
11/17/04 12:20:44 22.4 -0.275 
11/17/04 12:20:45 23.8 -0.256 
11/17/04 12:20:47 25.2 -0.240 
11/17/04 12:20:48 26.7 -0.227 
11/17/04 12:20:50 28.2 -0.212 
11/17/04 12:20:51 29.8 -0.198 
11/17/04 12:20:53 31.5 -0.187 
11/17/04 12:20:55 33.3 -0.176 
11/17/04 12:20:57 35.2 -0.165 
11/17/04 12:20:59 37.3 -0.157 
11/17/04 12:21:01 39.5 -0.150 
11/17/04 12:21:03 41.8 -0.144 
11/17/04 12:21:06 44.3 -0.135 
11/17/04 12:21:08 46.9 -0.127 
11/17/04 12:21:11 49.7 -0.118 
11/17/04 12:21:14 52.6 -0.107 
11/17/04 12:21:17 55.7 -0.098 
11/17/04 12:21:20 59.0 -0.088 
11/17/04 12:21:24 62.5 -0.081 
11/17/04 12:21:28 66.2 -0.073 
11/17/04 12:21:32 70.1 -0.070 
11/17/04 12:21:36 74.3 -0.064 
11/17/04 12:21:40 78.7 -0.059 
11/17/04 12:21:45 83.4 -0.055 
11/17/04 12:21:50 88.4 -0.051 
11/17/04 12:21:55 93.7 -0.047 
11/17/04 12:22:01 99.3 -0.045 
11/17/04 12:22:07 105.2 -0.042 
11/17/04 12:22:13 111.5 -0.040 
11/17/04 12:22:20 118.1 -0.038 
11/17/04 12:22:27 125.1 -0.036 
11/17/04 12:22:34 132.6 -0.034 
11/17/04 12:22:42 140.5 -0.032 
11/17/04 12:22:50 148.9 -0.030 
11/17/04 12:22:59 157.8 -0.029 
11/17/04 12:23:09 167.2 -0.029 
11/17/04 12:23:19 177.2 -0.027 
11/17/04 12:23:29 187.8 -0.027 
11/17/04 12:23:40 199.0 -0.027 
11/17/04 12:23:52 210.9 -0.025 
11/17/04 12:24:05 223.5 -0.025 
11/17/04 12:24:18 236.8 -0.025 
11/1.7/04 12:24:32 250.9 -0.023 
11/17/04 12:24:47 265.8 -0.025 
11/17/04 12:25:03 281.6 -0.023 
11/17/04 12:25:20 298.4 -0.023 
11/17/04 12:25:38 316.2 -0.021 
11/17/04 12:25:56 335.0 -0.023 
11/17/04 12:26:16 354.9 -0.021 
11/17/04 12:26:37 376.0 -0.021 
11/17/04 12:27:00 398.4 -0.019 
11/17/04 12:27:24 422.1 -0.017 



APPENDIXD 

Soil and Groundwater Laboratory Analytical Report 

Superior Water Light and Power MGP 
Phase II, Part Ill 

Superior, Wisconsin 
March 2005 



EN ~HEM 
A Dlvl$/on of Pace Anatytlc~l Service$, Inc. 

Client: ENSR-MN 

Project Name: SWL&P 

Project Number: 09413-098 

Lab Sample 
Number FieldiD 

853671-001 MW-5 

853671-002 MW-6 

853671-003 MW-7 

853671-004 MW-8 

853671-005 MW-8 DUP 

853671-006 MW-9 

853671-007 MW-10 

853671-008 MW-11 

853671-009 MW-12 

853671-010 TRIP BLANK 

1241 Bellevue Street, Suite 9 

Green Bay, WI 54302 

920-469-2436, Fax: 920-469-8827 

Analytical Report Number: 853671 

Collection 
Matrix Date 

WATER 11/17/04 

WATER 11/17/04 

WATER 11/17/04 

WATER 11/16/04 

WATER 11/16/04 

WATER 11/16/04 

WATER 11/16/04 

WATER 11/16/04 

WATER 11/16/04 

WATER 11/16/04 

Lab Contact: Laurie Woelfel 

1 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 following signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the analytes of interest tested. 

Approval Signature Date 



En Chern Analytical Report Number: 853671 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL & P 

Project Number : 09413-098 

Field ID : MW-6 

BTEX 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

PAH/PNA BLANK 

Analyte 

PAH Blank ID 

Result LOD 

17 

21 

2.6 

7.6 

4.0 

100 

0.14 

0.40 

0.36 

0.36 

0.74 

Result LOD 

1536-65 

Result LOD 

11 4.0 

8.0 0.45 

13 3.9 

0.49 0.39 

0.69 0.35 

< 0.39 0.39 

< 0.36 0.36 

< 0.36 0.36 

< 0.41 0.41 

< 0.39 

< 0.33 

< 0.44 

0.77 

1.6 

< 0.34 

91 

3.8 

0.76 

0 

0 

0 

0.39 

0.33 

0.44 

0.33 

0.44 

0.34 

4.5 

0.41 

0.33 

Result LOD 

1550-29 

LOQ EQL 

0.46 

1.3 

1.2 

1.2 

2.5 

LOQ EQL 

Oil. Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

Oil. Units 

LOQ EQL Oil. Units 

13 200 ug/L 

1.5 20 ug/L 

13 200 ug/L 

1.3 20 ug/L 

1.2 20 ug/L 

1.3 20 ug/L 

1.2 20 ug/L 

1.2 20 ug/L 

1.4 20 ug/L 

1.3 

1.1 

1.5 

1.1 

1.5 

1.1 

15 

1.4 

1.1 

LOQ EQL 

20 ug/L 

20 ug/L 

20 ug/L 

20 ug/L 

20 ug/L 

20 ug/L 

200 ug/L 

20 ug/L 

20 ug/L 

20 %Recov 

20 %Recov 

20 %Recov 

Oil. Units 

Matrix Type: WATER 

Collection Date: 11/17/04 

Report Date : 12/01/04 

Lab Sample Number: 853671-002 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

Code Ani Date 

Prep Date: 11/23/04 

Prep Method Ani Method 

QD 11/30/04 SW846 351 OC 8270C-SIM 

SW846 3510C 8270C-SIM 11/24/04 

D 11/30/04 SW846 3510C 8270C-SIM 

Q 11/24/04 SW846 3510C 8270C-SIM 

Q 11/24/04 .. SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 351 OC 8270C-SIM 

11/24/04 SW846 351 OC 8270C-SIM 

11/24/04 SW846 351 OC 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

Q 

D 

Q 

D 

D 

D 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 351 OC 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 



En Chem Analytical Report Number: 853671 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL & P 

Project Number : 09413-098 

Field 10 : MW-8 

BTEX 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz( a, h )anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

PAH/PNA BLANK 

Analyte 

PAH Blank ID 

Result LOD LOQ EQL 

74000 34 110 

980 100 330 

51000 89 300 

6500 90 300 

14000 190 

96 

Result LOD 

1536-65 

Result LOD 

690 

830 

1000 

130 

520 

300 

230 

< 110 

< 130 

140 

290 

< 140 

790 

410 

< 110 

1400 

1900 

1000 

0 

0 

0 

130 

140 

120 

120 

110 

130 

120 

110 

130 

120 

100 

140 

110 

140 

110 

140 

130 

100 

Result LOD 

1550-29 

620 

LOQ EQL 

LOQ EQL 

430 

480 

410 

410 

380 

420 

390 

380 

440 

410 

350 

470 

350 

460 

360 

480 

430 

350 

LOQ EQL 

Oil. Units 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

250 ug/L 

1 %Recov 

Oil. Units 

Oil. Units 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 ug/L 

800 %Recov 

800 %Recov 

800 %Recov 

Oil. Units 

Matrix Type: WATER 

Collection Date: 11/16/04 

Report Date : 12/01/04 

Lab Sample Number : 853671-004 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 

Q 

Q 

Q 

Q 

Q 

Q 

D 

D 

D 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 

11/30/04 

11/30/04 

11/30/04 

SW846 351 OC 8270C-SIM 

SW846 3510C 8270C-SIM 

SW846 351 OC 8270C-SIM 

SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW8463510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 



En Chern Analytical Report Number: 853671 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL & P 

Project Number : 09413-098 

Field ID : MW-9 

BTEX 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

PAH/PNA BLANK 

Analyte 

PAH Blank ID 

Result LOD 

54000 34 

870 100 

13000 

780 

2700 

98 

89 

90 

190 

Result LOD 

1536-65 

LOQ EQL 

110 

330 

300 

300 

620 

LOQ EQL 

Result LOD LOQ EQL 

100 20 66 

110 23 76 

100 19 65 

< 19 

< 18 

< 20 

< 18 

< 18 

< 21 

< 19 

< 16 

< 22 

< 16 

31 

< 17 

310 

78 

< 16 

0 

0 

0 

19 

18 

20 

18 

18 

21 

19 

16 

22 

16 

22 

17 

22 

20 

16 

Result LOD 

1550-29 

64 

59 

65 

60 

60 

69 

64 

55 

73 

55 

73 

57 

75 

68 

54 

LOQ EQL 

Oil. Units 

250 ug/L 

250 ug/L 

250 

250 

250 

1 

ug/L 

ug/L 

ug/L 

%Recov 

Oil. Units 

Oil. Units 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 ug/L 

1000 %Recov 

1000 %Recov 

1000 %Recov 

Oil. Units 

Matrix Type: WATER 

Collection Date : 11/16/04 

Report Date: 12/01/04 

Lab Sample Number: 853671-006 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 SW846 5030B SW846 M8021 

11/22/04 

11/22/04 

11/22/04 

11/22/04 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 

Q 

D 

D 
D 

11/30/04 SW846 351 OC 8270C-S IM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 351 OC 8270C-S I M 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-S I M 

11/30/04 SW846 3510C 8270C-SIM 

11/30/04 SW846 351 OC 8270C-S I M 

11/30/04 SW846 3510C 8270C-SIM 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 



En Chern Analytical Report Number: 853671 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL & P 

Project Number: 09413-098 

Field ID : 'tJIW-11 

BTEX 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

PAH/PNA BLANK 

Analyte 

PAH Blank ID 

Result 

0.95 

0.56 

< 0.36 

3.9 

1.7 

101 

LOD 

0.14 

0.40 

0.36 

0.36 

0.74 

Result LOD 

1536-65 

Result 

10 

1.3 

8.4 

< 0.39 

< 0.35 

< 0.39 

< 0.36 

< 0.36 

< 0.41 

< 0.39 

< 0.33 

< 0.44 

< 0.33 

1.2 

< 0.34 

19 

1.0 

< 0.33 

0 

0 

0 

LOD 

1.0 

0.45 

0.39 

0.39 

0.35 

0.39 

0.36 

0.36 

0.41 

0.39 

0.33 

0.44 

0.33 

0.44 

0.34 

1.1 

0.41 

0.33 

Result LOD 

1550-29 

LOQ 

0.46 

1.3 

1.2 

1.2 

2.5 

EQL 

LOQ EQL 

LOQ 

3.3 

1.5 

1.3 

1.3 

1.2 

1.3 

1.2 

1.2 

1.4 

1.3 

1.1 

1.5 

1.1 

1.5 

1.1 

3.7 

1.4 

1.1 

EQL 

LOQ EQL 

Oil. Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

Oil. Units 

Oil. 

50 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

50 

20 

20 

20 

20 

20 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

Oil. Units 

Matrix Type: WATER 

Collection Date: 11/16/04 

Report Date : 12/01/04 

Lab Sample Number: 853671-008 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 

11/23/04 

Q 11/23/04 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

SW846 5030B SW846 M8021 

SW846 50308 SW846 M8021 

Q 

11/23/04 

11/23/04 

11/23/04 

11/23/04 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 

D 11/30/04 SW846 3510C 8270C-SIM 

SW846 351 OC 8270C-SIM 

SW846 3510C 8270C-SIM 

SW846 351 OC 8270C-SIM 

SW846 351 OC 8270C-SIM 

SW846 3510C 8270C-SIM 

SW846 3510C 8270C-SIM 

SW846 3510C 8270C-SIM 

SW846 351 OC 8270C-SIM 

Q 11/24/04 

Q 

D 
Q 

D 

D 
D 

11/24/04 

11/24/04 

11/24/04 

11/24/04 

11/24/04 

11/24/04 

11/24/04 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11 /24/04 SW846 351 OC 8270C-S I M 

11/~0/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

11/24/04 SW846 3510C 8270C-SIM 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 



En Chern 
A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL & P 

Project Number : 09413-098 

Field ID: TRIP BLANK 

BTEX 

Analyte 

Benzene < 

Ethylbenzene < 

Toluene < 

Xylene, o < 

Xylenes, m + p < 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

Result 

0.14 

0.40 

0.36 

0.36 

0.74 

101 

Result 

1536-65 

Analytical Report Number: 853671 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

LOD LOQ EQL Oil. Units 

0.14 0.46 ug/L 

0.40 1.3 ug/L 

0.36 1.2 ug/L 

0.36 1.2 ug/L 

0.74 2.5 ug/L 

%Recov 

LOD LOQ EQL Oil. Units 

Matrix Type: WATER 

Collection Date : 11/16/04 

Report Date: 12/01/04 

Lab Sample Number: 853671-010 

Prep Date: 11/23/04 

Code Ani Date Prep Method Ani Method 

11/23/04 SW846 5030B SW846 M8021 

11/23/04 SW846 5030B SW846 M8021 

11/23/04 SW846 5030B SW846 M8021 

11/23/04 SW846 5030B SW846 M8021 

11/23/04 SW846 5030B SW846 M8021 

11/23/04 SW846 5030B SW846 M8021 

Prep Date: 11/22/04 

Code Ani Date Prep Method Ani Method 



Qualifier Codes 

Flag Applies To 

A Inorganic 

B Inorganic 

B Organic 

c All 

D All 

E Inorganic 

E Organic 

F Inorganic 

F ·Organic 

H All 

HF Inorganic 

J Inorganic 

J Organic 

K Inorganic 

K Organic 

L All 

M Organic 

N All 

0 Organic 

p Organic 

Q All 

s Organic 

u All 

v All 

w All 

X All 

& All 

All 

< All 

Inorganic 

2 Inorganic 

3 Inorganic 

4 Inorganic 

5 Inorganic 

6 Inorganic 

7 Inorganic 

Explanation 

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 from analyte concentrations in the sample and 
are evaluated on a sample by sample basis. 

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

Analyte is present 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 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 applicable due to sample dilution. 

Estimated concentration due to matrix interferences. During the metals analysis the serial dilution failed to meet the established 
control limits of 0-10%. The sample concentration is greater than 50 times the IDL for analysis done on the ICP or 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. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 Method 601 0), this analyte 
has been confirmed by and reported from an alternate method. 

Surrogate results outside control criteria. 

Preservation, extraction or analysis performed past holding time. 

This test is considered a field parameter, and the recommended holding time is 15 minutes from collection. The analysis was 
performed in the laboratory beyond the recommended holding 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 time of receipt or at the time of sample preparation. 

Detection limit may be elevated due to the presence of an unrequested analyte. 

Elevated detection limit due to low sample volume. 

Sample pH was greater than 2 

Spiked sample recovery not within control limits. 

Sample received overweight. 

The r~ative percent difference between the two columns for detected concentrations was greater than 40%. 

The analyte has been detected between the limit of detection (LOD) and limit 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 reporting limit. 

Sample received with headspace. 

A second aliquot 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 analyte or filtered analyte greater than total analyte; analyses passed QC based on precision criteria. 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on precision criteria. 

BOD result is estimated due to the BOD blank exceeding 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 reanalyze and 
try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding time for this test, 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 correct 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 correct the deficiency. 



,pt:)2-;GCf/ Batch No. __ -·___:::..__., _______ _ 
En Chern, Inc. Cooler Receipt Log 

I 3 '"C. / #n/ Project Name or 10 __________ ~-.-- No. of Coolers: __ ......! __ Temps: _ ll.AJ Li 

11//tf I 0 c/ By: J · LuAl.u..,AO ____ ____.__ __ _ 
I --, 

1: Were samples received on ice? (Must be ~ 6 C ) .......................................................... m' 
A. Receipt Phase: Date cooler was opened: 

NA 

2. Was there a Temperature Blank? ................................................................................... YE[) NO 

3: Were custody seals present and intact on cooler? (Record on COC) ............................ YES t£1 
4: Are COC documents present? ........................................................................................ e. 
5: Does this Project require quick turn around analysis? ..................................................... YES 

6: Is there any sub-work? ................................................... ~ ................................................ YES 

7: Are there any short hold time tests? ............................................................................... @_ NO 

8: Are any samples nearing expiration of hold-time? (Within 2 days) ................................. YES1 @ Contacted by/Who _______ _ 

9: Do any samples need to be Filtered or Preserved in the lab? .......... .. l .. ......................... YES 1 
. @__ Contacted by/Who 

B. Check-in Phase: Date samples were Checked-in: /I /1 C, _ 0 t.{ By: eX ·U Lr Q .(.(I<~ , . r , 
1 : Were all sample containers listed on the COC received and intact? ............................... @ N02 NA 

2: Sign the COC as received by En Chern. Completed ...................................................... ~) NO 

3: Do sample labels match the COC? ................................................................................ e.--
4: Completed pH check on preserved samples ............................................................... YES 

(This statement does not apply to water: VOG, O&G, TOG, ORO, Total Rec. Phenolics) 
5: Do samples have correct chemical preservation? ........................................................ YES 

(This statement does not apply to water: VOG, O&G, TOG, ORO, Total Rec. Phenolics) 
·6: Are dissolved parameters field filtered? .................................................................... YES 

7: Are sample volumes adequate for tests requested? ....................................................... '@_ 
8: Are VOC samples free of bubbles >6mm ...................................................................... §: 
9: Enter samples into logbook. Completed ......... _ ............................................ : .................. ~ 

10: Place laboratory sample number on all containers and COC. Completed ................... @_ 
11: Complete Laboratory Tracking Sheet (L TS). Completed ........................................... YES 

12: Start Nonconformance form .................................................................................... YES 

13: Initiate Subcontracting procedljre. Completed ........................................................ YES 

14: Check laboratory sample number on all containers and COC. . . . . .. S ·J Vv\ .. ~ 
Short Hold-time tests: 

24 Hours or less 
Coliform 

7 days 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Corrosivity = pH 
Dissolved Oxygen 
Hexavalent Chromium 
HPC 

48 Hours 
BOD 
Color 
Nitrite or Nitrate 
Ortho Phosphorus 
Surfactants 
Turbidity 

(l;::ill 
~eous Extractable Organics~~' 

FlashpOini 

Ferrous Iron 
Eh 
Odor 
Residual Chlorine 
Sulfite 

En Core Preservation 
Power stop preservation 

Free Liquids 
Sulfide 
TDS 
TSS 
Total Solids 
TVS 
TVSS 
Unpreserved VOC's 

NA 

NA 

Footnotes 
1 Notify proper lab group 
immediately. 
2 Complete nonconformance 
memo. 

Rev. 2/05/04, Attachment to 1-REC-5. 
Subject to QA Audit. Reviewed by/date W\J'l\l~Lrl 

' 

p:/everyonefforms/samplereceiving/crl.doc 



EN ESHEM 
A Dlvl$/r:m at Pace Analytical Services, Inc. 

Client: ENSR-MN 

Project Name: SWL&P MGP 

Project Number: 09413-098 

Lab Sample 
Number Field ID 

852367-001 MW-11-6-7 

852367-002 MW-11-6-7-DUP 

852367-003 MW-10-5-6 

852367-004 
~\ 

GP~-14-15 

852367-005 GP~b\ 
852367-006 MW-8-7-8 

852367-007 MW-12-4-5 

1241 Bellevue Street, Suite 9 

Green Bay, WI 54302 

920-469-2436, Fax: 920-469-8827 

Analytical Report Number: 852367 

Lab Contact: Laurie Woelfel 

Collection 
Matrix Date 

SOIL 10/13/04 

SOIL 10/13/04 

SOIL 10/13/04 

SOIL 10/14/04 

WATER 10/14/04 

SOIL 10/14/04 

SOIL 10/15/04 

I 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 following signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the analytes of interest tested. 

Approval Signature Date 



En Chern, Inc. Analytical Report Number: 852367 
1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL&P MGP 

Project Number : 09413-098 

Field 10: MW-11-6-7-DUP 

INORGANICS 

Test Result LOD 

Percent Solids 74.7 

LOQ EQL 

BTEX 

Analyte Result LOD LOQ EQL 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz( a, h )anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

PAH/PNA BLANK 

Analyte 

PAH Blank ID 

< 33 33 80 

< 33 33 80 

120 33 80 

< 33 

< 33 

101 

33 

33 

80 

80 

Result LOD LOQ EQL 

1530-72 

Result 

4.6 

4.8 

27 

< 7.5 

8.5 

19 

19 

< 11 

10 

< 15 

18 

< 4.4 

39 

4.0 

7.8 

13 

8.3 

51 

54 

61 

77 

LOD 

3.1 

4.3 

2.1 

7.5 

2.9 

17 

13 

11 

7.4 

15 

15 

4.4 

13 

1.8 

7.1 

3.3 

7.5 

17 

Result LOD 

1454-24 

LOQ 

10 

14 

7.1 

25 

9.6 

56 

45 

37 

25 

49 

51 

15 

42 

5.9 

24 

11 

25 

56 

EQL 

LOQ EQL 

Oil. Units 

% 

Oil. Units 

50 ug/kg 

50 ug/kg 

50 ug/kg 

50 

50 

1 

ug/kg 

ug/kg 

%Recov 

Oil. Units 

Oil. Units 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg . 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

%Recov 

%Recov 

%Recov 

Oil. Units 

Matrix Type: SOIL 

Collection Date : 10/13/04 

Report Date : 1 0/26/04 

Lab Sample Number: 852367-002 

Code Ani Date Prep Method Ani Method 

1 0/20/04 SM 2540G M SM 2540G M 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

1 0/22/04 5035/5030B SW846 M8021 

10/22/04 5035/5030B SW846 M8021 

10/22/04 5035/5030B SW846 M8021 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

SW846 M8021 

SW846 M8021 

SW846 M8021 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

Prep Date: 10/20/04 

Code Ani Date Prep Method 

Q 10/20/04 SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

SW846 3545 

Q 10/20/04 

10/20/04 

10/20/04 

Q 10/20/04 

Q 10/20/04 

Q 10/20/04 

10/20/04 

Q 10/20/04 

10/20/04 

Q 10/20/04 

Q 

Q 

Q 

Q 
Q 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

1 0/20/04 SW846 3545 

Ani Method 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

8270C-SIM 

Prep Date: 1 0/20/04 

Code Ani Date Prep Method Ani Method 

10/20/04 



En Chern, Inc. Analytical Report Number: 852367 1241. Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL&P MGP 

Project Number : 09413-098 

Field ID: GP23-14-15 

INORGANICS 

Test 

Percent Solids 

BTEX 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank 10 

PAH/PNA 

Ahalyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz( a, h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

PAH/PNA BLANK 

Analyte 

PAH Blank 10 

Result LOD LOQ EQL 

46.9 

Result LOD 

1.3E+ 7 27000 

170000 27000 

LOQ 

64000 

64000 

1.1 E+ 7 27000 64000 

2.1 E+6 27000 64000 

2.9E+6 53000 130000 

94 

EQL 

Result LOD LOQ EQL 

1530-72 

Result LOD LOQ EQL 

6100 780 2600 

11000 1100 3700 

3400 540 1800 

15000 

9500 

9600 

13000 

8900 

14000 

8900 

13000 

2000 

1900 

730 

4200 

3400 

2800 

1900 

3800 

3900 

1100 

6300 

2400 

14000 

11000 

9300 

6300 

13000 

13000 

3800 

17000 3200 11000 

2300 450 1500 

9100 .1800 6000 

190000 840 2800 

15000 1900 6400 

29000 4200 14000 

0 

0 

0 

Result LOD LOQ EQL 

1454-24 

Oil. Units 

% 

Oil. Units 

25000 ug/kg 

25000 ug/kg 

25000 ug/kg 

25000 ug/kg 

25000 ug/kg 

1 %Recov 

Oil. Units 

Oil. Units 

80 ug/Kg 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

%Recov 

%Recov 

%Recov 

Oil. Units 

Matrix Type : SOIL 

Collection Date : 1 0/14/04 

Report Date : 1 0/26/04 

Lab Sample Number : 852367-004 

Code Ani Date Prep Method Ani Method 

1 0/20/04 SM 2540G M SM 2540G M 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

10/22/04 SW846 5030B SW846 M8021 

10/22/04 SW846 5030B SW846 M8021 

10/22/04 SW846 5030B SW846 M8021 

10/22/04 SW846 5030B SW846 M8021 

10/22/04 SW846 5030B SW846 M8021 

10/22/04 SW846 5030B SW846 M8021 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

Prep Date: 1 0/20/04 

Code Ani Date Prep Method Ani Method 

Q 

Q 

Q 

Q 

D 

D 

D 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

Prep Date: 10/20/04 

Code Ani Date Prep Method Ani Method 

10/20/04 



En Chern, Inc. Analytical Report Number: 852367 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project _Name : SWL&P MGP 

Project Number : 09413-098 

Field ID: MW-8-7-8 

INORGANICS 

Test 

Percent Solids 

BTEX 

Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

BTEX BLANK 

Analyte 

BTEX Blank ID 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz( a, h )anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

PAH/PNA BLANK 

Analyte 

PAH Blank ID 

Result LOD 

59.9 

Result 

5900 

730 

3200 

620 

1100 

97 

LOD 

42 

42 

42 

42 

42 

Result LOD 

1530-72 

Result LOD 

9000 150 

12000 220 

13000 110 

9900 370 

10000 140 

13000 830 

30000 670 

15000 550 

13000 370 

15000 740 

17000 760 

3300 220 

18000 630 

4000 89 

10000 350 

22000 160 

22000 380 

28000 830 

0 

0 

0 

Result LOD 

1454-24 

LOQ EQL 

LOQ 

100 

100 

100 

100 

100 

EQL 

LOQ EQL 

LOQ EQL 

510 

720 

350 

1200 

480 

2800 

2200 

1800 

1200 

2500 

2500 

740 

2100 

300 

1200 

550 

1300 

2800 

LOQ EQL 

Oil. Units 

Oil. 

50 

50 

50 

50 

50 

1 

% 

Units 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

%Recov 

Oil. Units 

Oil. Units 

20 

20 

20 

20 

20 

20 

20 

20 

.20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

%Recov 

%Recov 

%Recov 

Oil. Units 

Matrix Type : SOIL 

Collection Date : 10/14/04 

Report Date : 1 0/26/04 

Lab Sample Number: 852367-006 

Code Ani Date Prep Method Ani Method 

1 0/20/04 SM 2540G M SM 2540G M 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

1 0/22/04 5035/5030B 

SW846 M8021 

SW846 M8021 

SW846 M8021 

SW846 M8021 

SW846 M8021 

SW846 M8021 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

Prep Date: 1 0/20/04 

Code Ani Date Prep Method Ani Method 

D 

D 

D 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

Prep Date: 10/20/04 

Code Ani Date Prep Method Ani Method 

10/20/04 



Qualifier Codes 

Flag Applies To 

A Inorganic 

B Inorganic 

B Organic 

c All 

D All 

E Inorganic 

E Organic 

F Inorganic 

F Organic 

H All 

HF Inorganic 

J Inorganic 

J Organic 

K Inorganic 

K Organic 

L All 

M Organic 

N All 

0 Organic 

p Organic 

Q All 

s Organic 

u All 

v All 

w All 

X All 

& All 

* All 

< All 

Inorganic 

2 Inorganic 

3 Inorganic 

4 Inorganic 

5 Inorganic 

6 Inorganic 

7 Inorganic 

Explanation 

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 from analyte concentrations in the sample and 
are evaluated on a sample by sample basis. 

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

Analyte is present 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 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 applicable due to sample dilution. 

Estimated concentration due to matrix interferences. During the metals analysis the serial dilution failed to meet the established 
control limits of 0-10%. The sample concentration is greater than 50 times the IDL for analysis done on the ICP or 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. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 Method 601 0), this analyte 
has been confirmed by and reported from an alternate method. 

Surrogate results outside control criteria. 

Preservation, extraction or analysis performed past holding time. 

This test is considered a field parameter, and the recommended holding time is 15 minutes from collection. The analysis was 
performed in the laboratory beyond the recommended holding 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 time of receipt or at the time of sample preparation. 

Detection limit may be elevated due to the presence of an unrequested analyte. 

Elevated detection limit due to low sample volume. 

Sample pH was greater than 2 

Spiked sample recovery not within control limits. 

Sample received overweight. 

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

The analyte has been detected between the limit of detection (LOD) and limit 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 reporting limit. 

Sample received with headspace. 

A second aliquot of sample was analyzed from a container with heads pace. 

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 analyte or filtered analyte greater than total analyte; analyses passed QC based on precision criteria. 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on precision criteria. 

BOD result is estimated due to the BOD blank exceeding 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 reanalyze and 
try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding time for this test, 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 correct 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 correct the deficiency. 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENCHEM INC. -GREEN BAY 

Lab Code : ENCHEMGB Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

CAS NO. 

10.0 (g/mL) G 

MED 

ID: 0. 53 (rrrrn) 

10 (mL) 

COMPOUND 

BLKV 1530-72 
Contract: 

SAS No.: SDG No.: GR07-102104 

Lab Sample ID: BLKV 1530-72 

Lab File ID: 007F0201 

Date Received: 

Date Analyzed: 10/21/04 

Dilution Factor: 50.0 

Soil Aliquot Volume: 1000(uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1634-04-4-------Methyl tert-butyl ether 25.00 u 
71-4 3 -2---.------Benzene 25.00 u 
108-88-3--------Toluene 25.00 u 
100-41-4--------Ethylbenzene 25.00 u 
108-38-3--------m/p-Xylene 50.00 u 
95-47-6---------o-Xylene 25.00 u 
108-67-8--------1,3, 5-·Trimethylbenzene 25.00 u 
95-63-6---------1,2,4-Trimethylbenzene 25.00 u 
91-20-3---------Naphthalene 30.98 
----------------Total Xylenes 75.00 

---u 

FORM I VOA 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BLKK 1548-79 
Lab Name : EN CHEM INC . - GREEN BAY Contract: 

Lab Code: ENCHEMGB Case No.: SAS No.: SDG No.: GR02-102104 

Matrix: (soil/water) WATER Lab Sample ID: BLKK 1548-79 

Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 007F0101 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. pate Analyzed: 10/21/04 

GC Column: DB-624 ID: 0. 32 (rmn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------Methyl tert-butyl ether 1.000 u 
71-43-2---------Benzene 1.000 u 
108-88-3--------Toluene 1.000 u 
100-41-4--------Ethylbenzene 1.000 u 
108-38-3--------m/p-Xylene 2.000 u 
95-47-6---------o-Xylene 1.000 u 
108-67-8--------1,3,5-Trimethylbenzene 1.000 u 
95-63-6---------1,2,4-Trimethylbenzene 1.000 u 
91-20-3---------Naphthalene 1.000 u 
----------------Total Xylenes 3.000 u 

,I 

FORM I VOA 



PAH Sand Blank 
Anal by: aro 
Anal date-1 0/20/2004 
Blank #1454-24 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g, h, i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-c,d)pyrene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Nitobenzene-d5 
2-Fiuorobiphenyl 
Terphenyl-d 14 

1454-24 

REPORTED 
LOD LOQ RESULT UNITS QUALIFIER I NIT RES WEIGHT CALC RES 

1.59 25 NO ug/kg 0 0.02 0 
5.58 25 NO ug/kg 0 0.02 0 
2.15 25 ND ug/kg 0 0.02 0 

12.44 25 NO ug/kg 0 0.02 0 
10.08 25 NO ug/kg 0 0.02 0 
8.20 25 NO ug/kg 0 0.02 0 
5.56 25 NO ug/kg 0 0.02 0 

11.02 25 NO ug/kg 0 0.02 0 
11.44 25 NO ug/kg 0 0.02 0 
3.32 25 NO ug/kg 0 0.02 0 
9.50 25 ND ug/kg 0 0.02 0 
1.33 25 NO ug/kg 0 0.02 0 
5.30 25 NO ug/kg 0 0.02 0 
2.29 25 NO ug/kg 0 0.02 0 
3.24 25 NO ug/kg 0 0.02 0 
2.45 25 NO ug/kg 0 0.02 0 
5.64 25 NO ug/kg 0 0.02 0 

12.44 25 NO ug/kg 0 0.02 0 

74.1 % recov 1 74.1 
71.5 % recov 1 71.47 
76.2 % recov 1 76.15 



En Chern, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL&P 

Project Number : 09413-098 

Field 10 : GP30-8-9 

INORGANICS 

Test 

Percent Solids 

BTEX 
. Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a,a,a-Trifluorotoluene 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Result LOD LOQ EQL 

76.4 

Result LCD LOQ EQL 

14000 260 630 

16000 260 630 

< 200 200 480 

5900 260 630 

1500 

92 

520 

Result LOD 

2200 30 

2800 42 

3500 

200 

1800 

790 

580 

230 

240 

360 

760 

61 

1900 

1200 

180 

4500 

5200 

2400 

38 

42 

52 

21 

73 

28 

160 

130 

110 

73 

140 

150 

43 

120 

17 

69 

32 

74 

160 

1300 

LOQ EQL 

100 

140 

69 

240 

94 

540 

440 

360 

240 

480 

500 

140 

410 

58 

230 

110 

250 

540 

Oil. Units 

% 

Oil. Units 

400 . ug/kg 

400 ug/kg 

400 ug/kg 

400 ug/kg 

400 ug/kg 

1 %Recov 

Oil. Units 

10 ug/Kg 

10 ug/Kg 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

%Recov 

%Recov 

%Recov 

Matrix Type: SOIL 

Collection Date : 10/12/04 

Report Date : 1 0/26/04 

Lab Sample Number : 852196-002 

Code Ani Date Prep Method Ani Method 

1 0/15/04 SM 2540G M SM 2540G M 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

10/21/04 SW846 5030B SW846. M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

Prep Date: 10/19/04 

Code Ani Date Prep Method Ani Method 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

Q 10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 
Q 10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 
Q 10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 
Q 10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

1 0/25/04 SW846 3545 8270C-SIM 
Q 10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 

10/25/04 SW846 3545 8270C-SIM 



En Chern, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 

A Division of Pace Analytical Services, Inc. 920-469-2436 

Client: ENSR-MN Matrix Type : SOIL 

Project Name : SWL&P Collection Date : 10/12/04 

Project Number : 09413-098 Report Date : 10/26/04 

Field ID: GP26-6-7 Lab Sample Number : 852196-004 

INORGANICS 

Test Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Percent Solids 57.6 % 10/15/04 SM 2540G M SM 2540G M 

BTEX Prep Date: 10/21/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Benzene 3300 43 100 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

Ethylbenzene < 25 25 60 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

Toluene < 25 25 60 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

Xylene, o < 25 25 60 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

Xylemes, m + p < 50 50 120 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

a,a,a-Trifluorotoluene 95 1 %Recov 10/21/04 SW846 5030B SW846 M8021 

PAH/PNA Prep Date: 10/19/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

1-Methylnaphthalene 190 4.0 13 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

2-Methylnaphthalene 110 5.6 19 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Acenaphthene 230 2.8 9.2 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Acenaphthylene < 9.7 9.7 32 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Anthracene 24 3.7 12 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Benzo(a)anthracene 22 22 72 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Benzo(a)pyrene 27 17 58 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Benzo(b )fluoranthene < 14 14 47 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Benzo(ghi)perylene 15 9.6 32 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Benzo(k)fluoranthene < 19 19 64 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Chrysene 24 20 66 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Dibenz( a,h)anthracene < 5.8 5.8 19 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Fluoranthene 43 16 55 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Fluorene 54 2.3 7.7 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

lndeno(1,2,3-cd)pyrene 12 9.2 31 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Naphthalene 430 4.3 14 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Phenanthrene 100 9.8 33 ug/Kg 10/19/04 SW846 3545 8270C-SIM 

Pyrena 53 22 72 ug/Kg Q 10/19/04 SW846 3545 8270C-SIM 

Nitrobenzene-d5 52 %Recov 10/19/04 SW846 3545 8270C-SIM 

· 2-Fiuorobiphenyl 44 %Recov 10/19/04 SW846 3545 8270C-SIM 

Terphenyl-d14 53 %Recov 10/19/04 SW846 3545 8270C-SIM 



En Chern, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL&P 

Project Number : 09413-098 

Field ID : MW-9-8-9 

INORGANICS 

Test 

Percent Solids 

BTEX 
Analyte 

Benzene 

Ethylbenzene 

Toluene 

Xylene, o 

Xylenes, m + p 

a, a, a-Trifh..iorotoluene 

PAH/PNA 

Analyte 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz( a, h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

N'itrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Result LOD LOQ EQL Oil. Units 

76.8 % 

Result LOD LOQ EQL Oil. Units 

34000 130 31 0 200 ug/kg 

31000 130 310 200 ug/kg 

1000 130 

24000 130 

85000 260 

92 

Result 

1400 

1600 

1600 

790 

1300 

1300 

1100 

660 

720 

780 

1400 

150 

2700 

830 

500 

5100 

4300 

3800 

52 

52 

69 

LOD 

15 

21 

10 

36 

14 

81 

66 

53 

36 

72 

74 

22 

62 

8.6 

34 

16 

37 

81 

310 

310 

620 

LOQ 

50 

70 

34 

120 

47 

270 

220 

180 

120 

240 

250 

72 

210 

29 

110 

53 

120 

270 

EQL 

200 ug/kg 

200 ug/kg 

200 ug/kg 

1 %Recov 

Oil. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Units 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

%Recov 

%Recov 

%Recov 

Matrix Type: SOIL 

Collection Date : 10/12/04 

Report Date : 1 0/26/04 

Lab Sample Number : 852196-006 

Code Ani Date Prep Method Ani Method 

1 0/15/04 SM 2540G M SM 2540G M 

Prep Date: 10/21/04 

Code Ani Date Prep Method Ani Method 

1 0/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

10/21/04 SW846 5030B SW846 M8021 

Prep Date: 10/19/04 

Code Ani Date Prep Method 

10/21/04 SW846 3545 

1 0/21/04 SW846 3545 

Ani Method 

8270C-SIM 

8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 

10/21/04 SW846 3545 8270C-SIM 



En Chern, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 

A Division of Pace Analytical SeNices, Inc. 920-469-2436 

Client: ENSR-MN Matrix Type : SOIL 

Project Name: SWL&P Collection Date : 10/12/04 

Project Number : 09413-098 Report Date : 10/26/04 

Field 10: GP28-5-6 Lab Sample Number : 852196-008 

INORGANICS 

Test Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Percent Solids 82.0 % 10/15/04 SM 2540G M SM 2540G M 

BTEX Prep Date: 10/21/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Benzene 690 30 73 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

Ethylbenzene 63 30 73 50 ug/kg Q 10/21/04 SW846 5030B SW846 M8021 

Toluene 100 30 73 50 ug/kg 10/21/04 SW846 5030B SW846 M8021 

Xylene, o 64 30 73 50 ug/kg Q 10/21/04 SW846 5030B SW846 M8021 

Xylenes, m + p 90 61 150 50 ug/kg Q 10/21/04 SW846 5030B SW846 M8021 

a,a,a-Trifluorotoluene 97 1 %Recov 10/21/04 SW846 5030B SW846 M8021 

PAH/PNA Prep Date: 10/20/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

1-Methylnaphthalene 140 2.8 9.3 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

2-Methylnaphthalene 82 4.0 13 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Acenaphthene 170 1.9 6.4 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Acenaphthylene 72 6.8 23 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Anthracene 82 2.6 8.7 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Benzo(a)anthracene 100 15 51 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Benzo( a)pyrene 150 12 41 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Benzo(b )fluoranthene 89 10 33 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Benzo(ghi)perylene 100 6.8 23 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Benzo(k)fluoranthene 97 13 45 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Chrysene 110 14 47 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Dibenz( a, h)anthracene 17 4.0 13 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Fluoranthene 190 12 39 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Fluorene 73 1.6 5.4 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

lndeno(1,2,3-cd}pyrene 77 6.5 22 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Naphthalene 120 3.0 10 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Phenanthrene 330 6.9 23 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Pyrene 180 15 51 ug/Kg 10/21/04 SW846 3545 8270C-SIM 

Nitrobenzene-d5 66 %Recov 10/21/04 SW846 3545 8270C-SIM 

2-Fiuorobiphenyl 67 %Recov 10/21/04 SW846 3545 8270C-SIM 

Terphenyl-d 14 73 %Recov 10/21/04 SW846 3545 8270C-SIM 



En Che~Jl, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 

A Division of Pace Analytical Services, Inc. 920-469-2436 

Client: ENSR-MN Matrix Type: WATER 

Project Name : SWL&P Collection Date : 10/12/04 

Project Number : 09413-098 Report Date : 10/26/04 

Field ID: GP-25 Lab Sample Number : 852196-010 

BTEX Prep Date: 10/16/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Benzene 11000 6.9 23 50 ug/L 10/16/04 SW846 5030B SW846 M8021 

Ethylbenzene 280 20 67 50 ug/L 10/16/04 SW846 5030B SW846 M8021 

Toluene < 18 18 60 50 ug/L 10/16/04 SW846 50308 SW846 M8021 

Xylene, o 88 18 60 50 ug/L 10/16/04 SW846 5030B SW846. M8021 

Xylenes, m + p 130 37 120 50 ug/L 10/16/04 SW846 5030B SW846 M8021 

a,a,a-Trifluorotoluene 94 1 %Recov 10/16/04 SW846 5030B SW846 M8021 

PAH/PNA Prep Date: 10/19/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

1-Methylnaphthalene 380 91 300 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

2-Methylnaphthalene 510 100 340 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Acenaphthene 590 88 290 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Acenaphthylene < 88 88 290 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Anthracene 200 80 270 4000 ug/L QD 10/20/04 SW846 3510C 8270C-SIM 

Benzo(a)anthracene 130 89 300 4000 ug/L QD 10/20/04 SW846 3510C 8270C-SIM 

Benzo( a)pyrene 96 83 280 4000 ug/L QD 10/20/04 SW846 3510C 8270C-SIM 

Benzo(b )fluoranthene 51 2.0 6.8 100 ug/L 10/19/04 SW846 3510C 8270C-SIM 

Benzo(ghi)perylene < 94 94 310 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Benzo(k)fluoranthene < 88 88 290 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Chrysene 140 75 250 4000 ug/L QD 10/20/04 SW846 3510C 8270C-SIM 

Dibenz( a, h )anthracene 16 2.5 8.4 100 ug/L 10/19/04 SW846 3510C 8270C-SIM 

Fluoranthene 320 75 250 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Fluorene 200 99 330 4000 ug/L QD 10/20/04 SW846 3510C 8270C-SIM 

lndeno(1 ,2,3-cd)pyrene 44 1.9 6.5 100 ug/L 10/19/04 SW846 3510C 8270C-SIM 

Naphthalene 1200 100 340 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Phenanthrene 900 93 310 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Pyrene 420 74 250 4000 ug/L D 10/20/04 SW846 3510C 8270C-SIM 

Nitrobenzene-d5 0 100 %Recov D 10/19/04 SW846 3510C 8270C-SIM 

2-Fiuorobiphenyl 0 100 %Recov D 10/19/04 SW846 3510C 8270C-SIM 

Terphenyl-d 14 0 100 %Recov D 10/19/04 SW846 3510C 8270C-SIM 



En Chern, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 

A Division of Pace Analytical Services, Inc. 920-469-2436 

Client: ENSR-MN Matrix Type: WATER 

Project Name : SWL&P Collection Date : 10/12/04 

Project Number : 09413-098 Report Date : 10/26/04 

Field ID: GP-26 Lab Sample Number : 852196-012 

BTEX Prep Date: 10/18/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Benzene 6100 6.9 23 50 ug/L 10/18/04 SW846 5030B SW846 M8021 

Ethylbenzene < 20 20 67 50 ug/L 10/18/04 SW846 5030B SW846 M8021 

Toluene < 18 18 60 50 ug/L 10/18/04 SW846 5030B SW846 M8021 

Xylene, o < 18 18 60 50 ug/L 10/18/04 SW846 5030B SW846 M8021 

Xylenes, m + p < 37 37 120 50 ug/L 10/18/04 SW846 5030B SW846 M8021 

a, a, a-Trifluorotoluene 96 1 %Recov 10/18/04 SW846 5030B SW846 M8021 

PAH/PNA Prep Date: 10/14/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

1-Methylnaphthalene 5.1 0.43 1.4 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

2-Methylnaphthalene 1.1 0.49 1.6 20 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Acenaphthene 3.6 0.42 1.4 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Acenaphthylene < 0.41 0.41 1.4 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Anthracene 0.71 0.38 1.3 20 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Benzo( a)anthracene 0.49 0.42 1.4 20 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Benzo( a)pyrene < 0.39 0.39 1.3 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Benzo(b )fluoranthene < 0.38 0.38 1.3 20 ug/L . 10/15/04 SW846 3510C 8270C-SIM 

Benzo(ghi)perylene < 0.44 0.44 1.5 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Benzo(k)fluoranthene < 0.41 0.41 1.4 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Chrysene 0.56 0.35 1.2 20 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Dibenz(a, h)anthracene < 0.47 0.47 1.6 •20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Fluoranthene 1.5 0.35 1.2 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Fluorene 0.80 0.47 1.6 20 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

lndeno(1 ,2,3-cd)pyrene < 0.37 0.37 1.2 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Naphthalene 1.9 0.48 1.6 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Phenanthrene 3.4 0.44 1.5 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Pyrene 1.8 0.35 1.2 20 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Nitrobenzene-d5 0 20 %Recov D 10/15/04 SW846 3510C 8270C-SIM 

2-Fiuorobiphenyl 0 20 %Recov D 10/15/04 SW846 3510C 8270C-SIM 

Terphenyl-d 14 0 20 %Recov D 10/15/04 SW846 3510C 8270C-SIM 



En Chem, Inc. Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 

A Division of Pace Analytical Services, Inc. 920-469-2436 

Client: ENSR-MN Matrix Type : WATER 

Project Name : SWL&P Collection Date : 10/12/04 

Project Number: 09413-098 Report Date : 10/26/04 

Field ID: GP-28 Lab Sample Number : 852196-014 

BTEX Prep Date: 10/18/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

Benzene 1300 1.4 4.6 10 ug/L 10/18/04 SW846 5030B SW846 M8021 

Ethylbenzene 100 4.0 13 10 ug/L 10/18/04 SW846 5030B SW846 M8021 

Toluene 340 3.6 12 10 ug/L 10/18/04 SW846 5030B SW846 M8021 

Xylene, o 90 3.6 12 10 ug/L 10/18/04 SW846 5030B SW846 M8021 

Xylenes, m + p 220 7.4 25 10 ug/L 10/18/04 SW846 5030B SW846 M8021 

a,a,a-Trifluorotoluene 96 1 %Recov 10/18/04 SW846 5030B SW846 M8021 

PAH/PNA Prep Date: 10/14/04 

Analyte Result LOD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

1-Methylnaphthalene 55 3.3 11 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

2-Methylnaphthalene 23 3.8 13 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Acenaphthene 59 3.2 11 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Acenaphthylene 3.5 3.2 11 100 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Anthracene 6.2 2.9 9.7 100 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Benzo( a)anthracene < 3.2 3.2 11 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Benzo(a)pyrene < 3.0 3.0 10 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Benzo(b )fluoranthene < 3.0 3.0 9.9 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Benzo(ghi)perylene < 3.4 3.4 11 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Benzo(k)fluoranthene < 3.2 3.2 11 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Chrysene 2.8 2.7 9.0 100 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Dibenz( a, h)anthracene < 3.6 3.6 12 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Fluoranthene 6.7 2.7 9.1 100 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Fluorene 17 3.6 12 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

lndeno(1,2,3-cd)pyrene < 2.8 2.8 9.4 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Naphthalene 96 7.4 25 200 ug/L 0 10/19/04 SW846 3510C 8270C-SIM 

Phenanthrene 40 3.4 11 100 ug/L 10/15/04 SW846 3510C 8270C-SIM 

Pyrene 8.0 2.7 9.0 100 ug/L Q 10/15/04 SW846 3510C 8270C-SIM 

Nitrobenzene-d5 0 100 %Recov 0 10/15/04 SW846 3510C 8270C-SIM 

2.:.Fiuorobiphenyl 0 100 %Recov 0 10/15/04 SW846 3510C 8270C-SIM 

Terphenyl-d14 0 1·00 %Recov 0 10/15/04 SW846 3510C 8270C-SIM 



En Chern, Inc. 
A Division of Pace Analytical Services, Inc. 

Client : ENSR-MN 

Project Name : SWL&P 

Project Number : 09413-098 

Field ID: TRIP BLANK 

BTEX 
Analyte 

Benzene < 

Ethylbenzene < 

Toluene < 

Xylene, o < 

Xylenes, m + p < 

a, a, a-Trifluorotoluene 

Result 

0.14 

0.40 

0.36 

0.36 

0.74 

102 

Analytical Report Number: 852196 1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Matrix Type : WATER 

Collection Date : 10/12/04 

Report Date : 1 0/26/04 

Lab Sample Number: 852196-016 

Prep Date: 1 0/18/04 

LCD LOQ EQL Oil. Units Code Ani Date Prep Method Ani Method 

0.14 0.46 ug/L 10/18/04 SW846 5030B SW846 M8021 

0.40 1.3 ug/L 10/18/04 SW846 5030B SW846 M8021 

0.36 1.2 ug/L 10/18/04 SW846 5030B SW846 M8021 

0.36 1.2 ug/L 10/18/04 SW846 5030B SW846 M8021 

0.74 2.5 ug/L 10/18/04 SW846 5030B SW846 M8021 

%Recov 10/18/04 SW846 5030B SW846 M8021 



En Chern, Inc. Analysis Summary by Laboratory 

A Division of Pace Analytical Services, Inc. 

Test Group Name 

BTEX 

PAH/PNA 

PAH/PNA 

PERCENT SOLIDS 

G = En Chern Green Bay 

K = En Chem Kimberly 

S = En Chem Superior 

C = Subcontracted Analysis 
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Green Bay, WI 54302 

1090 Kennedy Avenue 
Kimberly, WI 54136 
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·M~~~~~poU~, M~ s~it~·· pi 

TEL: (612) 607-170.0 
FAX: .(.61',2) 607-644,4.. 

c:al: p·uret~l'a·se:s the lab:oratory op·eratto:n·s :of 
, line~ in Gree.·n IB:ay and :Ki:m·b.erty,. ·wis.co:nsJn. 

O~tqper t, :~004;. En Ghem 's: now --~· divhs;iQ.n of' P~c~ An~lytical $erviPe~. 
,.An·alytio.ai/Ei1 Chern w.HI ,continue-to: opera'te;service cemters in Madison~ Sup.eri'orand 

o·sinee, VVis.o.onsrn- anct 'also ln Obrcago and Minne.apolis. 

sy: comoinin.g the leading laboratories. in Minnes.ota and WJsco·nsih, Pace .Analytical and 
~n Ghem c~m proyide. the be$t _qflO. P:rGc:J.Qe$t, $,GOp@ of f3~rvJc.es to yo.l;l, our va,l0.ed 
customers. 

Pace Analyticq.l has retqiheq most of ;qn Qherril~s .e.r:nployees, inciLJding senlor·mfl:n~gement 
at b()th locations'. The G·~een Bay· and KJmberl}~' labs will -operate unaer the direction of 
Bruce Warden, Pac~1·S Ge,neral M'anag~r in f'V:'Hnne.~.ot?\,. Pace plcans to coo.rdinate work 
between ·Minnesota· and Wisconsin' Jabotatoties to enhartce both the· ql..Jafity ot service and 
the type of s:arvices offered in the rnarkal place; · · · 

This acquisition will not distupt any s~niic~ W.otk you cotr.ently h~v~. with Eh Chern 
·or any future projects, you have scheduled. ¥our. contact person(s' at En Chern wtll 
remain the· same~ Pl'ease direct any .questioJlS. you have= regardjng the acquisition to yo.ur 
En Che.rn Sales Rep or Project Manc.;1ger; or f~~f ·free to contact Bill Blau, :corporate 
Marketing 'Manager-at Pac.e, with any of y0urconcer.ns: :(6t2) 607-6355. 

·we. sincerely,· app.recrate your patience .and understartding during this transition, and we 
lo.ok.fotw.ard to provldlng you :with ex¢eptional servic:e in the future. 

E HEM 
A Division of Pace Analytical Services, Inc. 

www.pacelabs ... com 
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CompanyName: ~..,2~ .... 0~ 

Branch or Location: --1-M~N~.-----------

::~:~::~mct ~.~~~I q 
Project Number: ~$3 ..:()<4 g 
Project Name: SVJ L:-t f 
Project State: \rJ I 
Sampled By (Print) : (.~{\ S kk'N\ Grlso(} 

Data Package Options - (please circle if requested) 
Sample Results Only (no QC) 

·EPA Level II (Subject to Surcharge) 
EPA Level ill (Subject to Surcharge) 
EPA U~veiiV (Subject to Surcharge) 

Date Needed: 

Transmit Prelim Rush Results by (circle): 

Phone Fax E-Mail 

Phone#:---------------------------------

COLLECTION 
DATE I TIME 

EN~·- «•· HEM I '\ ~ 
\ ;.. .. 
~ ' :?1~}1?>" i~_:wk_ , 

INC. 

CHAIN OF CUSTODY 
\ 

PRESERVATION (CODE)* 

0 1241 Bellevue St., Suite 9 
Green Bay, WI 54302 

920-469-2436 
Fax 920-469-8827 

Page \ of -!~.,,.!PI~,-----
125294 Quote#=------,--=---.---

Mail Report ToUfiS ~ ~ (uc\St-t'· 
Co~~ ~U£K 

Addre~~fal ~ br)e~t f\J, ~Jc ~1D 
54-.~\S"Etr,,mtl 55Yho 

G:NaOH 
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~~~ 
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LAB COMMENTS 
(lab Use Only) 

{Wet/Metals)_ 

Fax#: I .. '• .-_-- - ---- ' -'· ~· ~ T·;J' . l(:!.f.'··'.'~;.- ~--- f ' ''-, -

E-Mail Address: &o::e:hW;~. CoM I .. ,.,,,?.: I . . _..c.:---
'i\1;1:~ Present I J;t~et".-resent · "· 

Samples on HOLe··are subject to Relinquished By: Datemme:_ Received By: Datemme: . · <..__-------·· 
special pricing and release of liability . Intact 1 Not Intact 
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