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1.0  INTRODUCTION

This report presents the results of the sediment investigation completed in March and April 2003 at the
Superior Water Light & Power (SWL&P) Former Manufactured Gas Plant (MGP), located at the
intersection of Winter and Water Street in Superior, Wisconsin (Site). The sediment samples were
collected from the boat slip in Superior Bay located northeast of the Site. The Site location and boat
slip location are shown in Figure 1-1.

This investigation followed the scope of work and methodologies outlined in the Sediment Investigation
Work Plan submitted to the Wisconsin Department of Natural Resources (WDNR) in February 2003.
There was only one deviation from the Work Plan – one sediment sample, instead of the two proposed
samples, was collected from the storm sewer upstream from the Site. The sediment samples from the
boat slip were collected on March 12, 2003. The sediment samples from the storm sewer were
collected on April 15, 2003.

1.1 Purpose of Investigation

The Wisconsin Department of Natural Resources (WDNR) collected sediment samples at six locations
in the boat slip near the Site in September 2000. The analytical results of WDNR’s sampling indicated
total PAH concentrations ranging from less than 10 parts per million to over 360 parts per million. The
highest concentrations were found close to the four-foot diameter storm sewer outfall pipe located at
the head of the boat slip. Based on the higher total PAH concentrations, a higher proportion of low
molecular weight PAH, and the shallower occurrence of the PAH, the storm sewer appeared to be a
likely conduit for PAH to enter the boat slip.

The purpose of the investigation was to determine the PAH content and chemical fingerprints of the
shallow sediments in the head of the boat slip. The sediment fingerprints are compared to the
fingerprints previously established for Site during the Phase II Part II Investigation. The Work Plan
stated that sediment samples would be collected from the storm sewer. The storm sewer sediment
upstream of the Site represents typical urban sediment “contribution” to the storm sewer unaffected by
the MGP Site. Very little sediment was actually present in the storm sewer; consequently, the volume
of sediment available for laboratory analysis was quite small. Only one sample was collected upstream
of the Site for chemical fingerprinting due to the small amount of sediment found.

1.2 Scope of Work

The scope of work for the sediment investigation was outlined in the February 2003 Work Plan and
was slightly modified based on field conditions. The scope of work is summarized below.

Three cores were installed in the boat slip to a depth of approximately two feet below the sediment
surface using a split spoon and drill rod hand-driven into the sediment. The two-foot cores were divided
in half to yield two samples: one from the top foot of sediments, and one from a depth of approximately
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one to two feet below the sediment/water interface. The sediment samples were transferred directly
from the split spoon into laboratory-supplied containers. The samples were placed in an ice filled
cooler and shipped overnight under chain-of-custody to the laboratories. An insufficient quantity of
sediment was recovered so a sample was not replicated for QA/QC purposes. The samples were
analyzed for PAH by EnChem and by GIT to determine their chemical fingerprints.

Two sediment samples were collected from the storm sewer; one upstream of the Site and one at the
outfall of the storm sewer pipe. The sediment samples were collected using hand tools such as a
dipper cup attached to a rod and a clean decontaminated shovel. The samples were immediately
transferred into laboratory supplied containers. The outfall sample was analyzed for PAH by EnChem
and by GTI to determine the chemical fingerprint. There was not a sufficient quantity of sediment in the
upstream sample location, so the sample was only analyzed for chemical fingerprint.

1.3 Site Location and Ownership

The former MGP Site is located in the vicinity of the intersection of Winter and Water Streets in
Superior, Wisconsin. The Site occupies a portion of the northwest quarter of Section 13, Township 49
North and Range 14 West (NW ¼ 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. The contact for this investigation is:

William M. Gregg
ENSR International
4500 Park Glen Road, Suite 210
St. Louis Park, MN 55416
(952) 924-0117 - phone
(952) 924-0317 – fax
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Subcontractors that provided services for this investigation are identified below.

Laboratory Analytical Services Laboratory Analytical Services

EnChem, Inc. GTI
Attn: Laurie Woelfel Attn: Diane Saber
1795 Industrial Drive 1700 South Mount Prospect Road
Green Bay, WI 54302 Des Plaines, IL 60018
(800) 736-2436 – phone (847) 768-0500 – phone
(414) 469-8827 – fax (847) 768-0501 – fax
(WDNR Certification 405132750)

Surveying

Salo Engineering
Attn: Dale Berntsen
15 East First Street
Duluth, MN 55802
(218) 727-8796 – phone
(218) 727-0216 – fax
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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, 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 Cement 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. Northeast of the Site is the boat
slip where the sediment samples were collected for this investigation. CLM utilizes the boat slip for
loading and unloading coal and other materials from boats. 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



J:\Projects\9413\9413-098\Reports\Sediment Report.doc March 20042-2

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.

Rough estimates of the amount of MGP wastes produced by the plant were calculated in the Phase I
report. Based on a total plant gas production of 262,000 MCF, an estimated 200-cubic yards of coal
ash, 2 to 22 cubic yards of coal tar sludge, and 70 to 350 cubic yards of gas purification wastes were
produced at the Superior MGP.

2.3 Source Areas

The previous Site investigations determined there are several areas which may be source areas for the
PAH in the sediment. The purpose of this investigation was to determine the amount of PAH in the
boat slip sediments and, based on the chemical fingerprint, determine if the PAH found in the sediment
is similar to the PAH found on-Site.

2.4 Geologic and Hydrogeologic Setting

The subject property lies at an elevation between 610 and 620 feet above mean sea level. The
topography in the area of the subject property is relatively flat with little or no slope. The results of the
subsurface investigations indicate that there are two distinct soil types encountered: a red high-
plasticity clay 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 cinders, encountered in several
locations. Sandstone bedrock (Keweenawan Formation) may be found beneath the unconsolidated
soils. Depth to bedrock is estimated to be from 100 to 200 feet below the ground surface.

A perched groundwater table was encountered in the lime-like material above the clay 6 to 10 feet
below the ground surface. Based on the proximity to Lake Superior and groundwater gauging data, the
overall groundwater flow direction is assumed to be east to northeast towards Lake Superior. The
elevation of the ice at the time of the investigation was 601 feet above mean sea level.
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3.0  OVERVIEW OF SEDIMENT INVESTIGATION

3.1 Boat Slip Sediment Samples

Three sediment sampling locations, SD1, SD2, and SD3, were advanced through the ice in the boat
slip adjacent to the Site. The sediment sampling locations are illustrated on Figure 3-1. The ice was
drilled out using a power auger or hand auger. The ice was approximately 2.5 feet thick, with black
flecks of coal-like material observed throughout the ice. The depth of the surface of the sediment
ranged from 2.5 to 4 feet below the top of the ice.

The sediment cores were installed in the boat slip to a depth of approximately two feet below the
sediment surface using a split spoon and drill rod hand-pushed into the sediment. The tools were
hand-hammered to achieve the two-foot depth. The two-foot cores were divided in half to yield two
samples: one from the top foot of sediments, and one from a depth of approximately one to two feet
below the sediment/water interface. The sediment samples were transferred directly from the split
spoon into laboratory-supplied containers. The samples were placed in an ice filled cooler and shipped
overnight under chain-of-custody to the laboratories. The samples were sent to EnChem for PAH
analysis and to GTI for chemical fingerprinting.

3.2 Storm Sewer Sediment Samples

Two sediment samples were collected from the storm sewer, one upstream of the Site and one at the
outfall of the storm sewer pipe. The sample locations are illustrated on Figure 3-2. The upstream
sediment sample was collected using hand tools (a dipper cup attached to a rod). The upstream
sample was collected at a manhole access point. The outfall sediment sample was collected using a
clean decontaminated shovel. The outfall sample was collected just beyond the pipe outlet in the boat
slip from zero to four inches in sediment depth. The samples were immediately transferred into
laboratory-supplied containers. The outfall sample was analyzed for PAH by EnChem and by GTI to
determine the chemical fingerprint. The upstream sample was analyzed by GTI to determine the
chemical fingerprint. There was not a sufficient quantity of sediment in the upstream sample location to
collect a sample for PAH analysis by EnChem.

3.3 Decontamination Procedures

Sampling equipment was decontaminated before and between sampling points to prevent potential
cross contamination between sample locations. Sampling equipment, including split spoon samplers,
were decontaminated prior to each use with a detergent wash followed by a potable water rinse.
Disposable equipment, such as the dipper cup, was used only one time, then discarded. Nitrile gloves
were worn when handling sampling equipment.
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3.4 Elevation Survey

Upon completion of the sediment investigation, the elevation and location of sediment sample locations
(except the upstream location) were surveyed by ENSR’s subcontractor Salo Engineering. The results
of the survey are illustrated in the map found in Appendix A.
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4.0  INVESTIGATION RESULTS

4.1 Boat Slip Analytical Results

The boat slip sediment sampled for this study consisted of dark brown fine silty sand with an odor of
decaying organic material. The ice was approximately 2.5 feet thick, with black particulate material
observed throughout the ice. Coal piles immediately west of the boat slip on the CLM dock are
believed to be the likely source of the black particulate.

The results of the En Chem PAH analyses are summarized in Table 4-1, and the total PAH
concentrations are illustrated on Figure 4-1. The complete EnChem laboratory report is included as
Appendix B. The sample IDs indicate the sample point followed by the sample depth (SD1-0-1 =
Sample point SD1 sampled from 0 to 1 foot below the top of sediment).

As shown in Table 4-1, the total PAH concentrations ranged from 2.65 parts per million (ppm) in
sample SD1-1-2 to 35.96 ppm in sample SD3-0-1. The sediment sample collected from the outfall
contained 15 ppm total PAH.

4.2 Discussion

Results of fingerprinting analyses by GTI suggest that the PAH in the sediment samples collected for
this investigation may have been derived from typical urban runoff. The storm sewer at the head of the
boat slip conveys runoff from an area of Superior that includes industrial and other areas that may be
sources of PAH. The coal particles observed in the ice may also contribute PAH.

The WDNR collected sediment samples at six locations in the boat slip near the Site in September
2000. The analytical results of WDNR’s sampling indicated total PAH concentrations ranging from less
than 10 parts per million to over 360 parts per million. The highest concentrations were found close to
the four-foot diameter storm sewer outfall pipe located at the head of the boat slip (WDNR samples
SPG-1, 2 and 3). The WDNR sample SPG-3 was collected near the storm sewer outfall. The total PAH
in sample SPG-3 was 362.9 ppm from the shallow sample, and 197.1 ppm from the deep sample. The
corresponding shallow sample collected by ENSR, SS-Outfall, contained 15.1 ppm total PAH. It is
unclear why the two samples collected from the same area have such dissimilar results. However, the
relatively low levels of PAH in the samples collected by ENSR were insufficient to definitively
characterize the source of the PAH.
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5.0  SUMMARY AND RECOMMENDATIONS

5.1 Summary

This report presents the results of the Sediment investigation performed at the Site in March and April
2003. Three sediment cores were advanced in the boat slip, SD1, SD2, and SD3, with a hand tools
lowered through a hole in the ice. Sediment samples were collected from the cores for PAH and
fingerprinting analysis. Two sediment samples were collected from the storm sewer that drains into the
boat slip. One storm sewer sample was collected at a manhole access point upstream of the Site, and
one sample was collected at the sewer outfall. The samples were collected with hand tools, and were
analyzed for PAH and/or fingerprinting. The results of the fingerprinting indicated the PAH may have
been derived from typical sources in urban runoff.

The concentrations of total PAH were up to an order of magnitude less than the comparable samples
collected by the WDNR in September 2000. Further sampling would be necessary to determine if the
levels of PAH discovered by WDNR are reproducible. However, the sampling done for this study
indicates that PAH may be less of a problem in the boat slip than originally thought, and that the focus
of the MGP investigation can shift back to the known areas of MGP-impact on land.

5.2 Recommendations

Based on the results of this sediment investigation, the most important part of the MGP investigation is
to determine the extent of the previously discovered PAH and volatile organic compound (VOC)
impacts. The extent of the soil and groundwater impacts has been delineated to the west and south of
the Site. ENSR recommends conducting additional investigations to the north and east of the Site. A
work plan was submitted to WDNR on November 21, 2003 to install up to eight Geoprobe® borings
and five monitoring wells to further investigate the Site. Figure 5-1 illustrates the location of the
proposed monitoring wells and Geoprobe soil borings.

The sampling methodologies outlined in the November 2001 and July 2002 Work Plans will be used
during this proposed Phase II, Part III investigation. Soil samples will be collected from the Geoprobe
borings and from the monitoring well borings for PAH and VOC analysis. Groundwater samples will be
collected from temporary 1-inch wells installed in the Geoprobe borings. Groundwater samples will
also be collected from the new monitoring wells after they are properly developed, and from existing
wells MW-5, MW-6, and MW-7. The groundwater samples will be analyzed for PAH and VOC.

The placement of the borings and wells may be modified depending on whether access agreements
can be obtained from the off-site property owners. The Phase II, Part III fieldwork will begin after
receiving signed access agreements.
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Figure 1-1
SITE LOCATION MAP
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Note: Sediment Samplers were collected from the storm sewer on
April 15, 2003. FIGURE 3-2
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Table 4-1
Summary of Sediment Sample Analtical Results

Superior Water Light Power Former MGP
Superior, Wisconsin

PAH Compound SD1-0-1 SD1-1-2 SD2-0-1 SD2-1-2 SD3-0-1 SD3-1-2 SS-Outfall

1-Methylnaphthalene 400 90 270 490 1,600 1,200 390
2-Methylnaphthalene 400 95 260 510 970 1,600 440
Acenaphthene 550 120 300 380 2,200 1,500 500
Acenaphthylene 400 46 92 77 520 300 110
Anthracene 620 110 290 540 1,400 1,100 580
Benzo(a)anthracene 1,400 160 530 1,100 2,400 950 860
Benzo(a)pyrene 1,700 170 530 1,100 2,400 890 740
Benzo(b)fluoranthene 1,000 130 410 970 1,400 460 590
Benzo(ghi)perylene 680 70 210 330 780 290 230
Benzo(k)fluoranthene 1,200 120 410 910 1,800 600 650
Chrysene 1,400 160 550 1,100 2,400 940 880
Dibenzo(a,h)anthracene 190 19 65 120 250 68 110
Fluoranthene 2,200 320 1,100 2,600 4,200 2,000 2,200
Fluorene 320 68 210 350 1,000 730 560
Indeno(1,2,3-cd)pyrene 680 70 230 400 840 280 250
Naphthalene 740 160 520 870 1,600 3,300 1,400
Phenanthrene 2,200 360 1,300 2,500 5,300 3,800 3,000
Pyrene 2,600 380 1,000 2,300 4,900 2,700 1,700

Total PAH 18,680 2,648 8,277 16,647 35,960 22,708 15,190

Notes:

Samples SD1, SD2, and SD3 were collected on 3/12/03. Sample SS-Outfall was collected on 4/15/03.
Sample depth in feet is indicated following the sample number. (e.g. SD1-0-1 = Sample point SD1, depth
zero to one foot below the sediment-water interface.)
All results are reported in micrograms per kilogram (ug/kg) or parts per billion.














































































































































































































































































































































































































































































