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August 1994

Remedial Investigation
Interim Report

Ashland Lakefront Property

Ashland, Wisconsin

1.0

1.1

Introduction

Short Elliott Hendrickson Inc. (SEH) has prepared a Remedial
Investigation Interim Report for the Ashland Lakefront Property, in
Ashland, Wisconsin. The property is located along Chequamegon Bay
between Ellis Avenue and Prentice Avenue in Ashland, Wisconsin. The
ongoing Remedial Investigation (RI) of the property is being
performed for the Wisconsin Department of Natural Resources
(WDNR) under an agreement with SEH dated June 22, 1994. The'RI
will include two future submittals (Existing Conditions Report,
Treatability Study/Remedial Action Plan Report) with investigation
activities to be completed in December 1994.

Purpose

Subsurface contamination has been identified at the Ashland
Lakefront site during past excavation activities and during past
investigations of the property performed by Northern Environmental
Technologies, Inc. (Northern Environmental) in 1989 and 1991. To-
date, the full nature, extent, and sources of contaminants have not
been identified. The purpose of SEH’s RI is to identify the nature,
extent, and potential source(s) of contaminants in soils and
groundwater at the Ashland Lakefront property, as well as the
evaluation of potential remedial technologies for the property.

WIDNRS401.00
Page 1



1.2 Scope of Work
The scope of work for the RI was divided into the following three
primary tasks.

Task 1: Site Characterization

Task 2: Field Investigation (including soil borings, monitoring well
installation, test pit excavation, soil and groundwater analysis, and
report preparation)

Task 3: Treatability Study and Remedial Action Plan preparation

This report summarizes the results of the site characterization (Task 1).
Activities performed during site characterization included:

s Historical review of the vicinity to identify past and present land
use and property ownership, and potential sources of on-site
contaminants.

Topographic survey and site observations of the property.
Geophysical survey to characterize subsurface conditions at the
property.

m Background groundwater sampling and analysis of three existing
monitoring wells and one artesian well on the property.

The results of site characterization will be used to identify potential
environmental concerns and to assess the potential for off-site
contamination. Locations of proposed soil borings, monitoring wells
and test pits, as well as analytical parameters were based in part on the
results of the site characterization. '

1.3 Project Contacts

1. James R. Dunn, Hydrogeologist
Wisconsin Department of Natural Resources
Highway 70 West, P.O. Box 309
Spooner, WI 54801
(715) 635-4049
2. Cyrus W. Ingraham, Project Manager
Short Elliott Hendrickson Inc.
421 Frenette Drive
Chippewa Falls, WI 54729
(715) 723-8506

2.0 General Site Description

The Ashland Lakefront property is located in Section 33, Township 48
North, Range 4 West in Ashland County, Wisconsin as shown in
Figure 1, “Site Location Map”. The latitude and longitude of the
property is 46°35’41” North and 90°53'01” West. The property is
approximately ten acres in size, and is currently vacant with no street
address. The property is owned by the City of Ashland.

Remedial Investigation Interim Report WIDNR9401.00
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The Ashland Lakefront property is located generally east of the
intersection of Ellis Avenue and Marina Drive in the City of Ashland.
The property is bounded to the north by Chequamegon Bay, to the east
by Prentice Avenue and vacant park land and boat parking areas, to
the south by the Wisconsin Central Rail Line, with a bluff and
residential dwellings located across the way, and to the west by Ellis
Avenue and a pier and breakwater with adjacent boat slips. Businesses
in the immediate vicinity include the Chequamegon Hotel (one block
southwest of property), the Lake Aire Motel (one block south of the
property), and the Northern States Power Company (NSP) offices (one
block southeast of property).

Topography of the property is relatively flat, with a gentle slope to the
northwest towards Chequamegon Bay as shown in Figure 2, “Site
Plan”. A 30 foot bluff is located along the south property line. A
majority of the property is currently maintained as grass lawn. More
dense brushy vegetation is present on the south side of the property. A
boat parking lot is located on the southwest side of the property. The
former City of Ashland Wastewater Treatment Plant (WWTP) facility
is located on the northeast corner of the property. Marina Drive runs in
an east-west direction through the property. Riprap comprised largely
of concrete debris is located along the shoreline of Chequamegon Bay.

3.0 Historical Review

SEH performed a survey of past land use and ownership of the subject
property and pertinent properties in the vicinity. A detailed review
was performed on the area within two city blocks south of the
property. The purpose of this phase of the project was to identify the
potential source(s) and types of previously identified contamination in
order that a work plan could be developed to effectively investigate
and remediate the property, if necessary. The survey included the
gathering of historical maps, photographs and documents focusing on
industrial properties in the specified area in order to gain an
understanding of raw materials and waste products which could have
historically impacted the property and surrounding area.

3.1 Sanborn Map Review
Historical Sanborn Fire Insurance Maps were reviewed from the
period of 1886 through 1951. Sanborn Maps labeled 1884 and one
labeled 1886 were also reviewed. However, it is our opinion that these
particular maps did not include the subject property area based on
shoreline and topographic characteristics and, therefore, will not be
included. The maps evaluated were separated into two general areas,
the Ridge Top and Lower Fill Area. The Ridge Top included the offsite

Remedial Investigation Interim Report WIDNR9401.00
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area approximately two city blocks south of the subject property, while
the Lower Fill Area included the subject property. Copies of the
historical Sanborn Maps can be found in Appendix A, “Sanborn
Maps”. The following features were noted during the Sanborn Map
review:

1886 - Ridge Top
Ashland Lighting Co. Gas and Light Works is located at the corner of

N. Prentice Avenue and St. Clair Street. A ravine extends south
parallel to N. 3rd Avenue (Stuntz Avenue) through the Ashland
Lighting Co. Gas and Light Works property to E. Front Street (now
West Lake Shore Drive). One naphtha tank is located in the ravine.
One gas holder, one horizontal boiler and various buildings exist on
the property. No other industries were shown on the ridge top area on
this map.

1890 - Lower Fill Area
W.R. Sutherland Saw and Planing Mill and Lumber Yard is located on

the subject property north of the Wisconsin Central railroad tracks.
The lumber yard has one dock extending north into Chequamegon
Bay. The subject property is filled to approximately 150 feet west of
North 3rd Avenue. Three trestle tramways are shown west of the saw
mill on the fill area. |

1890 - Ridge Top

Ashland Light Co. Gas and Electric Light Works is located at the top of
the ridge. The ravine on the 1886 map is filled to a point approximately
60 feet south of St. Clair Street. A bridge crosses the ravine on St. Clair
Street. Two underground naphtha oil tanks are shown at the bottom of
the ravine approximately 125 feet east of N. 3rd Avenue. Retorts, two
gas holders, three horizontal boilers and buildings for engines, coal
and storage are labeled. No other industries were shown on the ridge
top area on this map.

1895 - Lower Fill Area
Fill area on the subject property extends further west to N. 2nd Avenue

and further north into the bay near the dock. A channel divides the
recently filled area to the north from the mainland. The W.R.
Sutherland Lumber Co. is located on the lower fill area. The Planing
Mill has been moved from the east to the west side of the yard. i

Remedial Investigation Interim Report WIDNR9401.00
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1895 - Ridge Top

The ravine appears to be filled to St. Clair Street. One “in ground”
naphtha tank appears at the top of the ridge next to the Gas Furnaces
and Purifiers building at the Ashland Lighting and Street Railroad
Company. Buildings have been added on the east end of the site, and
one gas holder is located near the alley next to the Street Car House,
the second gas holder is no longer present. No other industries were
shown on the ridge top area on this map.

1901 - Lower Fill Area

Fill area extends further west to the “Commercial Dock” on N. Ellis
Avenue. The area is now occupied by the John Schroeder Lumber
Company. Two lumber docks are located on the extension of
N. Prentice Avenue. The saw mill is located where the former WWTP
facility is presently. The mill is noted as being built in 1897. Various
other buildings relating to the working of lumber are located on the
property. A trench is located on the west portion of the site extending
through the fill to the bay. The ground is noted as consisting of
sawdust and slabwood.

1901 - Ridge Top

The ravine has been filled to the north side of St. Clair Street based on
the fact that a bridge no longer appears on St. Clair Street. The
Ashland, Light, Power and Street Railroad Company buildings remain
much the same as in 1895; however, two gas holders are now on site.
Gas furnaces and purifiers have been rearranged. A Blacksmith and
Carriage Shop is located along N. 3rd Avenue. No other industries
were shown on the ridge top area on this map.

1909 - Lower Fill Area

The Schroeder Lumber Company Mill appears to be in the same
location as in 1901. The Planing Mill in the south central portion of the
property has been removed. A log slide is noted extending into the
Bay from the mill at the point where several large concrete
foundations are currently located. An oil house is located northwest of
the mill. The two lumber docks are noted as having burned on
August 21, 1909.

1909 - Ridge Top

The ravine continues to be filled from the south. Buildings at Ashland
Light, Power and Street Railroad Company remain unchanged from
1901. Uses of some of the buildings have changed. The naphtha oil
tanks remain in the same location. The Blacksmith Shop located along
N. 3rd Avenue is now labeled as a Car Barn. No other industries were
shown on the ridge top area on this map.

Remedial Investigation Interim Report WIDNR9401.00
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1923 - Fill Ar
Buildings on the John Schroeder Lumber Company property have

been expanded. A machine shop and 40,000 gallon water tank have
been added. The lumber docks (2) have been rebuilt. The trench
located in the western portion of the property is labeled as an open
sewer which runs through filled ground. '

1923 - Ridge Top

The ridge line remains the same as that in 1909. Building configuration
at the Lake Superior District Power Company (LSDP) remains the
same. Two buildings on the west end of the site have been removed
since 1909. The Generator and Purifying House is labeled as the Gas
Plant (Water Gas Process). The naphtha tanks are labeled as gasol.
tanks. The coal gas plant located in the northeast corner is no longer in
use. Four horizontal boilers in the easternmost building have been
reduced to one and its location has shifted. The LSDP facility extends
to N. 3rd Avenue and the Car Barn in the southwest corner has been
removed. No other industries are shown on this map.

1946 - Lower Fill Area

Buildings and features of the John Schroeder Lumber Company
remain the same as on the 1923 map; however, it is stated that all
docks, buildings, tramways and lumber piles have been removed. The
open sewer trench remains.

1946 - Ridge Top

The ridge line is unchanged. The buildings on the eastern portion of
the LSDP property have been expanded somewhat to the west. Two
buildings on the west end of the property have been removed. A large
gasometer has been constructed on the southwest corner of the
property and the smaller gasometer in the south central area has been
removed. The gasol. storage tank area has been moved south from
next to the Generator/Purifying House to between the gasometers.
Street car storage and repair is no longer done on this property and the
northeast corner of the property is again labeled as a water gas plant.
No other industries were shown on the ridge top area on this map. -

1951 - Lower Fill Area
The map is a reproduction of the 1946 map with all features from the

Schroeder Lumber Company hand deleted. No other uses of the
subject property are shown on this map.

Remedial Investigation Interim Report WIDNR9401.00
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1951 - Ridge Top
The ridge line is unchanged. The Gasometer in the south central

portion of the property has been removed. All other features of the
LSDP property remain the same as in 1946. No other industries are
shown on this map.

3.2 Historical Photograph Review

Historical photographs of the subject property were reviewed and
compared for information regarding previous site activities and
surrounding land use. The Wisconsin Department of Transportation
(WDOT) provided a copy of a 1939 aerial photograph of the City of
Ashland. The scale of the photograph is 1 inch equals 600 feet. The
John Schroeder Lumber Company mill remains on the subject
property. Two rail sidings traverse the property from the east and west
and terminate at the locations of the former Commercial and
Schroeder Docks. The remaining portions of the subject property
appear to be vegetated. The gasometers and other structures
associated with the LSDP gas plant are shown.

The WDNR - Brule Area office provided copies of aerial photographs
for the year 1951 and a later unknown year. The scale is 1: 20,000. The
1951 photograph reveals that the site is vacant with no structures
located on the subject property. Small trees and brush exist between
the railroad tracks and the shoreline. An access road traverses the
subject property to the north. The large gasometer noted on the 1946
and 1951 Sanborn Maps located on the LSDP Gas Plant site is visible
approximately one city block south of the subject property.

The other aerial photograph was taken at a later date based on the fact
that the former WWTP has been constructed on the subject property.
The plant and sludge pads are visible along the shoreline north of the
access road. A disturbed area exists south of the access road that could
indicate earth work or filling. No vegetation is noted in the disturbed
area. The gasometer at the LSDP Gas Plant site one block south of the
subject property has been removed and a large building is construct
in its place. :

A historical photograph of the Schroeder Lumber Company taken by
Gib Westman of the Daily Press newspaper was viewed at the Vaughn
Library located in Ashland, Wisconsin. This photograph revealed
stacks of what appears to be railroad ties located at the Schroeder
facility. No article accompanied the photograph.

Remedial Investigation Interim Report WIDNR9401.00
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3.3 Historical Document Review

33.1 Portand Terminal Facilities
The United States Army Corps of Engineers provided access to two
volumes of the Minnesota/Wisconsin Ports on Lake Superior Series.
The volumes reviewed were for the years 1945 and 1949.

Both volumes indicate that the Port of Ashland included seven
commercially available dock facilities. Three of these docks were for
receiving coal, three were ore shipping terminals, and one was used
for handling pulpwood and saw logs. The dock used for the receipt of
pulpwood and saw logs was known as the “Commercial Dock” and
was operated by the Consolidated Water Power and Paper Company.
This dock was located adjacent to the subject property to the west and
is currently occupied by the Ashland Marina.

The docks associated with the lumber mills historically located on the
subject property were dismantled by the time the Harbor Series
documents were published. The records indicate that for the five year
period from 1944 to 1948 the following average tonnages of iron ore,
coal and pulpwood were handled at the Ashland docks:

Iron Ore 2,677,472 short tons
Coal receipts 312,908 short tons
Pulpwood 69,154 short tons

Pulpwood was transferred by a log conveyor directly into railroad cars
for shipment to paper mills and ultimate conversion to paper. Very
little unmanufactured lumber, timber, and wood was received. at
Ashland by 1944.

33.2 Former WWTP Plans

An original blue print plan of the former Ashland WWTP dated 1951
and produced by Greeley and Hansen Engineers, Chicago, Illinois,
was reviewed for areas of potential contamination at the subject
property. An area labeled “Coal Tar Dump” exists approximately 70
feet south of the southernmost outside wall of the preliminary
sedimentation tanks. A 12 inch corrugated pipe extends from the
“Coal Tar Dump” area northwest to the shoreline.

A July 26, 1994 interview with John Skatch of Greeley and Hanson
Engineers indicates that no information regarding the “Coal Tar
Dump” could be found in their records. A copy of the plan is provided
in Appendix B, “Greeley and Hansen 1951 Site Plan”.

Remedial Investigation Interim Report WIDNR9401.00
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3.3.3 History of John Schroeder

A document entitled “A History of John Schroeder and the John
Schroeder Lumber Company, Milwaukee, Wisconsin” (1990) written
by the Forest Resource Center, Lanesboro, Minnesota, was reviewed
for historical information regarding the lumber industry operations
located on the subject property. The document provides a
chronological historical recording of John Schroeder and the lumber
industry which he founded. The company had many holdings and
several facilities, one of which was located in Ashland, Wisconsin.

Several references were made in the document to the manufacturing of
railroad ties; however, no mention was made to the preservation of the
ties. It is important to note that the main focus of the document was
not the detailing of daily operations at the Ashland facility and that
most of the Ashland facility information is based on newspaper
accounts.

3.4 Historical Site Occupancy
Based on a review of historical documents, photographs, and maps,
the following chronology of occupancy was prepared for the subject
property. A chain of title search of the subject property is being
conducted. The results of this search will be presented as .an

addendum to this report.
Occupant Date
Barber Mill 1884 - 1887
W.R. Sutherland Mill 1887 - 1897
Pope Lumber 1897 - 1901
John Schroeder Lumber Co. 1901 - 1936
Ashland County 1936-?
City of Ashland ? - Present

3.5 Northern Environmental Report

As part of a proposed expansion of the former WWTP facility, the City
of Ashland contracted with Northern Environmental to conduct a
feasibility study of the subject property. As part of this study, a report
was prepared entitled “Environmental Assessment - City of Ashland,
Wisconsin Wastewater Treatment Plant Site”, dated August 21, 1989. A
site history was presented in this report which indicated that prior'to
the 1920’s, the subject property was occupied by the “Schrader”
Sawmill. Reportedly, the sawmill manufactured railroad ties and
timbers for dock construction. The ties and timbers were treated in a
creosote pit reportedly located south of the former WWTP. The
Northern Environmental report stated that the sawmill was closed and

Remedial Investigation interim Report WIDNR9401.00
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creosoting operations ceased in approximately 1920. The source of this
information was not identified in the Northern report, nor could it be
substantiated in subsequent telephone conversations between
Northern and SEH personnel.

The former WWTP was constructed in 1951 on a foundation of pilings
and concrete support structures. A clay core wall was constructed
along the north and west plant boundaries to prevent lake water from
infiltrating into the facility. Additions to the former WWTP were
completed in 1973.

3.6 Site History

SEH conducted interviews with individuals familiar with the history
of the subject property. Interviews were also conducted with
individuals acquainted with historical processes associated with
industries in the vicinity which could have contributed to
contamination previously identified on the site. Many times the
information conflicted. An attempt will be made to present the
information in a chronological manner including opposing statements
as they apply.

Prior to the 1900’s and until 1936, the subject property was associated
with the lumber industry. The property had been operated under
various owners over the years. The last of whom was the John
Schroeder Lumber Company from 1901 through 1936. In a
conversation with Dave Wapeska, an employee of the City of Ashland
Wastewater Treatment Department (including the former WWTP)
since 1973, Mr. Wapeska stated that he understood there was a
creosote pit associated with the Schroeder Sawmill. He thought the
creosote pit had been used for the treatment of railroad ties which may
not have treated wood regularly, but possibly on a “by-order” basis.
Mr. Wapeska also stated that the City of Ashland filled the lower lying
areas over the years with sawdust, fly ash, and other materials. The fill
was placed south of the former WWTP. He did not personally observe
any contamination.

Bob Klamerus, a city of Ashland Water Utilities employee, stated that
his father was an employee of Schroeder Lumber Company. He
thought there was a creosote treatment pit located just west of
N. Prentice Avenue between the former WWTP and the railroad
tracks.

Thomas Hubbard, a former resident of the City of Ashland, and LeRoy
Lee, an Ashland resident and former utility board member stated that
they understood that utility poles were treated in a creosote pit located
south of the former WWTP.
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—_ No records regarding the treatment of wood at the subject property
have been located; however, the interviews are supported by the fact
that contamination containing chemical constituents resembling those

— found in raw creosote had been identified in the Northern
Environmental report (August 1989). The historical newspaper
photograph viewed at the Vaughn Library in Ashland, Wisconsin

- indicates that railroad ties were produced at the Schroeder facility.
The Railroad Tie Association (RRTA) located in Gull Shores, Alabama,
- was contacted regarding information on the practice of treating ties

with creosote. The RRTA is a trade association which has been in

existence since 1919 and maintains a current and past list of its
- members. The RRTA’s membership list does not include the Schroeder
Lumber Company as a member. In a discussion with the executive vice
president of the American Wood Preservers Association (AWPA), John
Hall, it was revealed that there were no wood preserving facilities
operating in Wisconsin around 1920. This is based on a list of creosote
preserving facilities contained in the “Proceedings on Creosote” by the
AWPA. However, the completeness of these lists have not been
verified.

- ' Mr. Larry Wisner, City of Ashland Museum curator, stated that he had

heard that contamination on the subject property was related to the

historic manufactured gas plant (MGP) located on St. Clair Street,

south of the site. This belief was also stated by Mr. John Walters, a local

historian and former dock worker at the Consolidated Paper

- Company located west of the subject property on the “Commercial
Dock”.

The production of coal tar is a by-product of the manufacturing of gas
from coal used in the early part of the 20th Century. This
manufactured gas was used to heat and provide light to homes. Mr.
John R. Dramm, an employee of the United States Department of
Agriculture Forest Products Laboratory, Madison, Wisconsin, and
Randall Baileys of Koppers Industries, Pittsburgh, Pennsylvania
- contributed information regarding historical and chemical
composition of creosote and coal tars. '

Coal tar bath treatment of lumber was found to be ineffective around
the mid 1870’s. In the late 1870’s, creosote made from wood was
produced for bridge piling. Eventually creosote produced as‘a
_ distillate from coal tar was found to be effective and economical to

produce. The earliest process of distilled creosote preservation of

wood employed cold or hot dip treatment. Kevin Dickey, an employee
- of American Wood Preservers Institute stated that dip treating was
conducted as late as the 1980’s. Since creosote is a distillate of coal tar,
the two products are very similar chemically.
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In conclusion, there appears to be three potential sources for the
identified contaminants found in the soil and groundwater at the
subject site. One being wood preservation with raw coal tar, creosote
or creosote-like materials at the various lumber companies historically
located at the site. The second being MGP wastes disposed onsite from
a nearby plant historically located approximately one block south of
the site. The third potential contributor to the contamination may be
fill and wastes placed by the City of Ashland or other parties during
the various phases of use and development of the subject property. No
substantiation of these sources in the form of documents,
photographs, or maps have been located to date. In the event that new
pertinent information becomes available at a future date, it will be
presented in subsequent documents.

4.0 Geology and Hydrogeology

4.1 Regional Geology

According to the Wisconsin Geological and Natural History Survey
(WGNHS), Pleistocene lake deposits belonging to the Miller Creek
Formation occur beneath the native surface soil horizon. The Miller
Creek is generally a red, silty clay which typically contains some
gravel, pebbles, and cobbles. The Miller Creek Formation in the
Ashland area ranges from approximately 15 to 50 feet in thickness
based on a City of Ashland WGNHS geologic log, well drillers reports,
and onsite soil borings. The Pleistocene-age, Copper Falls Formation is
encountered beneath the Miller Creek and extends to at least 130 feet
below grade. The Copper Falls Formation consists of interbedded
glacial clays, sands, and gravels. Precambrian age bedrock has not
been encountered in the immediate Ashland area, but is anticipated to
occur several hundred to five hundred feet below grade. Precambrian
age sandstone of the Oronto Group is likely to be the first bedrock unit
encountered. A generalized stratigraphic column for the Ashland area
is shown on Figure 3, “Stratigraphic Column”.

4.2 Regional Hydrogeology

A shallow, perched water table is commonly found at the contact of
the Miller Creek Formation with the surficial soils. This water table
can be up to ten feet thick but is not commonly used as a water supply
source. According to Zaporozec and Cotter, 1985, three types. of
aquifers occur in the Lake Superior Basin; the Pleistocene sand and
gravel aquifer of the Copper Falls Formation, the Precambrian
sandstone aquifer, and the Precambrian basalt aquifer.
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The sand and gravel aquifer of the Copper Falls Formation occurs
from 25 to 55 feet below the surface in the Ashland area. Sandy till
yields small amounts of water (5 to 10 gpm) while sand and gravel
lenses can yield up to 100 gpm. Flowing artesian wells are common
within the Copper Falls Formation in the Ashland and Bayfield
Peninsula area. The artesian head results mainly from the restriction of
vertical groundwater movement through the thick horizontally
bedded “red clays” of the overlying Miller Creek Formation. Static
heads of more than 30 feet above the level of Lake Superior have been
reported near Chequamegon Bay.

The Precambrian sandstone aquifer is the primary water supply
source for several nearby Bayfield Peninsula municipalities (e.g.,
Washburn, Bayfield). Moderate to low permeabilities exist within the
sandstone. Yields from the sandstone aquifer can reach up to 500 gpm.

The Precambrian basalt aquifer produces moderate to low yields of
groundwater. Yields are commonly controlled by fracture densities
within the basalt. This aquifer is commonly used as a water supply
source south of the Ashland area where it occurs closer to the surface.

4.3 Site Geology

The near-surface soils at the Ashland Lakefront property ‘are
comprised largely of various fill materials placed in the late 1800’s and
early 1900’s. The fill materials were placed along the former shoreline
of Chequamegon Bay, eventually extending the shoreline north from
its former location approximately 400 feet. Fill materials identified at
the property to-date include wood wastes, clay, silt, peat, and sand.
Some areas impacted by heavy petroleum wastes within the fill have
also been identified. Thickness of fill ranges from 10 feet to 14.5 feet in
the portions of the property previously investigated. Lithologic
descriptions of fill encountered in existing soil borings and test pits are
presented on Figure 4, “Soil Boring/Test Pit Locations/Descriptions”.

Fill soils at the property are underlain by 0 to 5.5 feet of sands and silty
sand beach deposits, which are in turn underlain by lacustrine and
glacial till units comprised largely of clays (Miller Creek Formation).
The clay units extend to depths ranging from 26 feet to 56 feet below
ground surface in borings previously performed on the property. The
clay units are underlain by silty sand and gravel water-bearing glacial
outwash and glacial till deposits (Copper Falls Formation) which were
present to the maximum depth penetrated at the property (61 feet). No
borings to bedrock have been performed on the property to-date.
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—_ 4.4 Site Hydrogeology

A shallow perched water table is present at the property in fill

materials and soils overlying the clay layer. Depth to groundwater
- : ranged from 4.2 feet to 8.2 feet below ground surface. Groundwater
elevation data from the three existing monitoring wells on the
property is presented in Table 1, “Summary of Groundwater Elevation
Data”. Based on SEH’s initial round of groundwater elevation
readings, it appears direction of shallow groundwater flow is to the
north-northwest  (towards Chequamegon Bay). Additional
groundwater elevation data will be required to verify direction of
shallow groundwater flow and to determine hydraulic gradients. This
— information will be obtained during the next phase of the RI.

The deeper silty sand and gravel glacial outwash and glacial till units
— comprise an aquifer which is confined by the overlying clay layers (the

clay layers act as an aquitard between the shallow perched aquifer and

the deeper confined silty sand and gravel aquifer). The recharge zone
- for the deeper aquifer is in the hills south of Ashland. A strong
' upward hydraulic gradient is present in the deeper aquifer, with
artesian conditions observed in wells screened in this unit. An artesian
head of approximately 17 feet above existing ground surface was
measured in an on-site artesian well during the Northern
Environmental RI.

5.0 Previous Investigation

- Past RI activities have been conducted by Northern Environmental in

1989 and in 1991 as part of a proposed expansion project for the fo