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PHASE III SUBSURFACE INVESTIGATION REPORT

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

1.0 INTRODUCTION

Presented in this report are the results of the Phase III Subsurface Investigation conducted
at the Ursula Borgerding Estate Property, 433-437 Woodward Avenue, Beloit, Wisconsin.
The property is currently owned by the Estate of Ursula Borgerding (Estate), represented
by Mrs. Frances Borgerding Sheehy of Milwaukee, Wisconsin. The investigation described
herein was performed in response to the March 15, 1991 letter from the Wisconsin
Department of Natural Resources (WDNR), in which specific questions about the site
characteristics, not addressed in previous investigations or requiring additional attention,
were raised. , The Scope of Work for the Phase III Subsurface Investigation (transmitted
April 18, 1992) with Addenda, dated April 29, 1991 and May 6, 1991, was approved by Mr.
Ron Curtis of the WDNR. Additional modifications to the schedule and scope of work,
based on field conditions, were verbally approved by Mr. Curtis at the time of
implementation and followed by written documentation.

1.1 Facility Definition

The Ursula Borgerding Estate Property (Estate) is located at 433-437 Woodward Avenue,
Beloit, Wisconsin. The property occupies a portion of the northeast quarter of the
northeast quarter of Section 35, Township 1 north, Range 12 east (NE %, NE %, Sec. 35,
T. 1N, R. 12 E - Figure 1). The site is bounded to the north by a City of Beloit green area,
to the south by Woodward Avenue, to the east by the Chicago, Milwaukee, and St.Paul
Chicago and Northwestern railroad line (railroad), and to the west by the Rock River. The
north-south dimensions of the site are 200 feet from Woodward Avenue. East to west, the
site is approximately 200 feet (south end) to 280 feet (north end). The total area of the
Estate is slightly more than one acre (Figure 2, Figure 3).

At the request of the WDNR, and in order to define the "background" conditions of the
area, soil borings and ground water monitoring wells were installed on the City of Beloit
green area, located north of the Estate. For purposes of this report, the Estate Property,
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consisting of the land between Woodward Avenue and the City of Beloit green area and
between the railroad and Rock River, will be referred to as the "Estate" or "South Parcel.”
The City of Beloit green area will be referred to as "North Parcel" (north portion of the
property historically known as Branigan’s Addition, Lot 3).

1.2 Purpose and Objectives
The purpose of the investigation was to respond to specific questions posed by the WDNR

in their March 15, 1991 letter to the Estate representative. In order to address the specific
issues in the WDNR letter, the goals of the investigation were defined as follows:

. Define ground water flow characteristics;
. Define chemical background conditions of the ground water and soil;
J Define horizontal and vertical contaminant concentration boundaries,

including horizontal and vertical contaminant migration potential;

_¢ _ _ Develop remedial-alternatives. for restoration of impacted soil and ground
water at the site.

1.3 Scope of Work

The scope of the investigation required to achieve the objectives included the following
tasks:

d Aerial photography and survey mapping of the site and surrounding area, to
include approximately 40 acres around the property. The maps generated
from the photography and survey are used to identify well locations, ground-
elevation contours, ground water contours, ground water flow direction, and,
if practical, distribution of impacted areas. All maps conform to National
Map Accuracy Standards and reference USGS benchmarks and the state
plane coordinate system.

DAMES & MOORE



Phase III Subsurface Investigation Report
Ursula Borgerding Estate Property
March, 1992

Historical aerial photography review and historical records review. The
purpose of the reviews is to identify past uses of the property, including the
surrounding areas. In particular, the location of the above-ground storage
tanks and fill operations on or near the property are of significance.

Identification of potential receptors of ground water down-gradient from the
site. The identification of such receptors occurred during the mapping of the
property and the historical records review.

Installation of additional ground water monitoring wells. The purpose of the
soil borings is to better define areas of impacted soil and potential sources of
ground water impact. The purpose of the ground water monitoring wells is
to aid in the definition of ground water characteristics, including flow
direction, gradient and quality.

Installation of shallow soil cores in the area of MW-10S, which was previously
found to contain layers of paint near the surface. The shallow soil cores
would be installed to characterize the lateral and vertical boundaries of paint
disposed of on the ground.- -~ - - I

Collection and laboratory analysis of soil and ground water samples. Analyses
include physical and chemical parameters, such as volatile organic compounds
(VOCGs), petroleum volatile organic compounds (PVOCs), metals associated
with petroleum and waste oil investigations, and polynuclear aromatic
hydrocarbons (PAHs). These parameters are required by the WDNR for
leaking undergroundstorage tank investigations. Additional analyses included
grain size and total organic carbon (TOC), required for the determination of
contaminant transport factors at the site.

Ground water flow characteristics testing, including water level measurements,
slug testing, and velocity and gradient estimates. The ground water
information is necessary to determine flow rates and directions, to include
contaminant transport factors.
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Identification of impacted areas, to include impact by gasoline, diesel fuel and
other compounds.

Collection and laboratory analysis of unidentified oily product previously
found in the soils at the site.

Proper on-site storage and eventual disposal of impacted soil and water,
including drilling spoil, excavation material and purged ground water.

Although not originally included in the scope of work, free petroleum, which

was found in MW-3S, was pumped and disposed of, as described in the
monthly progress reports to the WDNR.
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2.0 REGIONAL SETTING
2.1 Location

The Ursula Borgerding Estate Property is located at 433-437 Woodward Avenue, which
fronts the east bank of the Rock River. The property occupies a portion of the NE %, NE
Y, Sec. 35, T. 1N, R. 12 E, Rock County, Wisconsin. The property comprises slightly more
than one acre of land.

2.2 Meteorological Conditions

The Rock County area has the typical continental climate of interior North America, with
a large annual temperature range and frequent short-period temperature changes (NOAA,
1986). Mean winter (December through February) temperatures range from approximately
19° F to 25° F. Mean summer (June through August) temperatures range from
approximately 69° F to 74° F. The Rock County area lies in the path of frequent tornados,
which move eastward during autumn, winter and spring.

-The most frequent air masses are of polar origin, with occasional outbreaks of arctic air
during the winter months. Although northward moving tropical air masses contribute
considerable cloudiness and precipitation, the true gulf air mass does not reach this area in
winter, and only occasionally during other seasons. Summers are pleasant, with only
occasional periods of extreme heat or humidity. There are no particular dry or wet seasons,
but approximately 60 percent of the annual precipitation falls during the five months of May
through September. Cold season precipitation is lighter but generally lasts longer than that
of the warmer months.

Soil moisture is usually adequate in the first part of the growing season. During July,
August and September, the crops depend on rainfall, which is mostly from thunderstorm
and tends to be erratic and variable in distribution and duration. Average occurrence of
thunderstorms is less than seven days per month during the summer period. During an
average winter, December, January and February, the ground is covered with an inch or
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more of snow. The soil is usually frozen from the first of December through most of
March, with average frost penetration of 25 to 30 inches.

2.3 Topography

The area in the immediate vicinity of the Estate consists of the Rock River flood plain and
river-cut outwash plains. The flood plain is identified by the City of Beloit Engineering to
dissect the site (Figure 4), as indicated by the "River Fill Limit." However, topographic
contours on the USGS Beloit Quadrangle (1976) indicate that the flood plain extends to
U.S. Highway 51, although this may be the result of filling activities conducted during City
development (Figure 1, Figure 5). East of U.S. Highway 51, is the Rock River Pleistocene
river bank. The ridge consists of a 40-foot high ridge of outwash plain deposits (Alden,
1918).

2.4 Hydrology

The Rock River, the major water body in the area, is located adjacent to the west boundary
of the Estate property. The River flows from north to south and is dammed approximately

925 feet south of the site, near the Blackhawk Power Station (Figure 5).-Approximately one

mile east of the site is Turtle Creek, which contributes to the Rock River approximately one
mile south of the site, just south of the Wisconsin-Illinois border.

2.5 Surface Soils

The soils at the site consist of Alluvial Land, Wet (USDA Soil Conservation Service, 1974).
Alluvial Land, Wet (Aw) consists of nearly level (zero to two percent slopes), poorly
drained river sediments and are associated with flood plains. Ground water in Aw soils is
found at or near the surface throughout the year, unless the land is drained. The texture
of the Aw soil, near the surface and within the substratum, ranges from sandy loam to silt
loam or muck. The soils that constitute the adjoining uplands, immediately east of the flood
plain, consist of Lorenzo loam (LoD of the Lorenzo Series). LoD soils are considered
moderately steep, maintaining 12 to 20 percent slopes, and is commonly found along
drainages and on the edges of outwash plains.

6
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2.6 Geology

Local geology is inferred from well and geologic logs obtained from the Wisconsin Geologic
and Natural History Survey and from Wisconsin Power & Light Company for water-supply
wells located in the vicinity of the Estate property. The details of formation thicknesses are
from WP&L well #4, which is located approximately 350 feet east of the site, at the
boundary of the flood plain deposits. In the vicinity of the Estate site, glacial deposits,
consisting primarily of sand and gravel, are approximately 243 feet thick (Varner Well
Drilling Company, 1926). Underlying the glacial material is approximately 32 feet of grey
dolomite. Sandstone is encountered at depths of approximately 280 feet and extends to
more than 960 feet. The upper 100 feet of sandstone contains layers of yellowish-grey and
purple dolomite. Shale layers, ranging in thickness from 5 feet to 15 feet, are found
interbedded with the sandstone at depths of 450 feet to 555 feet below ground surface.

Geologic formations in the southeastern area of the state include the Ordovician Sinnipee
Group, consisting of the Galena, Decorah and Plattville Formations, overlying the
Ordovician Ancell Group, consisting of the Glennwood and St. Peter Formations. Below
the Ordovician Groups are the Cambrian Groups of Trempealeau, Tunnel City and Elk
Mound (Le Roux, 1963 - Figure 6). '

2.7 Ground Water

Ground water in the vicinity of the Estate is found in the near-surface soils of the flocd
plain, and in the underlying glacial deposits. The dolomite found under the glacial deposits
is also water-bearing and appears to be in hydraulic connection with the glacial deposits.
The sandstone aquifer is utilized as the primary source of industrial supply and municipal
drinking water. The shale encountered may act as an aquitard in areas; however, the wells
drilled to depths greater than that at which the shale is encountered are generally of open-
hole construction, providing hydraulic connection of the sandstone aquifer located above
and below the shale.

Ground water at the site was found at depths of three feet below the ground surface, near
the Rock River, to nine feet below ground surface, 100 to 200 feet east of the river.

7
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Shallow ground water flow within approximately 200 feet of the river is estimated to be from
west to east, away from the Rock River, with a strong downward vertical gradient.
However, there is evidence to support the existence of a deeper flow system that flows from
east, presumably from the east highlands of the outwash plains, toward the west. The
ground water flow system at the site is discussed in greater detail in Section 6.0.
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3.0 SITE HISTORY

The history of the site has been compiled through a review of the property abstract, city
building inspector and engineering department records, historical aerial photographs,
historical plot maps, and interviews with surviving family members and local residents and
merchants.

3.1 Site Ownership

Site ownership is traced back to the initial sale from the United States in 1838. The
property, which at times has included the North Parcel (north portion of Branigan’s
Addition, Lot 3) and the property now occupied by the Blackhawk Power Station
(historically known as Branigan’s Addition, Lot 4), was owned by various private individuals
until 1857, when the Beloit College Board of Trustees purchased the property from Jackson
Bushsnell. The Beloit College Board of Trustees provided a Quit Claim deed for the
property to Rock River Paper Manufacturing Company. This appears to indicate the first
industrial activity at the site, although this cannot be confirmed based on available
documentation. Other industrial owners of the property include Rock River Paper Mill
Company, Beloit Water Power Company, Knickerbocker Ice Company, and City Ice
Company (later known as City Ice & Fuel Company).

Edward Branigan, father of Ursula Borgerding, first purchased the property in 1913. In
1946, Edward Branigan bequeathed the property to his children, Robert Branigan and
Ursula Borgerding. Robert Branigan provided a quit claim deed to Ursula Borgerding. A
summary of the site ownership is provided as Table 1.

3.2 Site Tenancy

The facilities on the property have been leased to various companies throughout the site
history. Following the close of the City Ice & Fuel Company, with the death of Edward
Branigan in 1946, the Branigan/Borgerding family-owned and operated business was
significantly reduced and the buildings and facilities were leased to other businesses.
Tenancy records were compiled based on building inspector and city engineer records,

9
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citations, and historical photographs review. One tenant, identified in the Property
Abstract, was Standard Oil Company (Indiana), which leased the property from Edward
Branigan in 1931. The lease apparently terminated on May 31, 1933.

Additional tenancy records were found for the period from 1958 through the present.
Tenants at the site included Woodward Oil Company, Finnegan Oil Company, Price-Rite
Gas Station, Rem Frey Alignment (Brake) Service, Murmac Finishes (paint manufacturer)
and The Press (printing shop). Based on a historical photograph, dated c. 1947, Miller High
Life Beer was also a tenant at the property for a time. Other photographs, dated c. 1947,
identify Deep Rock Petroleum Company as tenants or petroleum suppliers (identified by
the presence of a Deep Rock fuel truck and above-ground storage tanks labeled "Deep
Rock" in a historical site photograph). Most recently, the buildings were occupied by
Drevdahl Automotive, Heritage Painting, and Superior Automotive Electric. All of the
buildings are vacant at the present time.

A summary of the tenancy records is provided in Table 2. The tenancy documentation does
not appear to be complete, and some of the references cite business locations at differing
addresses on the property. However, it is believed that most of the tenants are represented.

3.3 Site Activities (Historical Photograph and Plat Review)

Historical aerial photographs of the site were obtained from the U.S Department of
Agriculture, National Archives, and the Rock County Soil Conservation Service. Ground
photographs were obtained from newspapers found in the Beloit Library historical collection
and from the private collections of the Borgerding family. Plat maps of the site were
obtained from the Beloit City Engineers office and from the Borgerding family’s private
collection of documents. A summary of the photographic references and plat maps is
presented in Table 3.

Based on the aerial photographs, the area around the Estate was extensively developed by
1937. Residential development abounded on both sides of the Rock River, the Fairbanks-
Morse facility was established, and the lagoon in Riverside Park is visible. In the 1940
photograph, the only significant change is the further development of residential properties

10
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around the site area. Due to the scale of the photographs (1:20,000), details of the site
activities are difficult to determine; however, five coal bins, located immediately east of the
railroad, coal piles on the North Parcel, and five buildings on the South Parcel are visible
by 1940. This correlates with a plat map, dated October 26, 1946, on which the facilities
associated with the Estate are identified. During this time, the North Parcel was also
operated as part of the City Ice & Fuel Co. The North Parcel contains coal piles and a
railroad line used to transport the coal and ice recovered from the Rock River during
winter. Additionally, two frame sheds and an above-ground storage tank bunker are located
on the North Parcel. This also correlates with information on the 1946 plat map. The plat
map identifies a third frame shed, located along the river bank on the North Parcel,
however, no photographic evidence was found to confirm the existence of the third building.

The property now occupied by Ace Hardware’s parking lot (Branigan’s Addition, Lots 1 and

" 2) was occupied by five vertical coal bins and seven buildings, in the 1937 and 1940

photographs. One of the buildings is identified as "cold storage." The property now
occupied by the Blackhawk Power Station (Branigan’s Addition, Lot 4) was also operated
in conjunction with City Ice & Fuel until Edward Branigan sold Lot 4 to Wisconsin Power
& Light Company in 1954. In the 1937 and 1940 photographs, one building is located on
Lot 4.

With the death of Edward Branigan, in 1946, property uses began to change. In the 1950
photograph, the entire North Parcel is covered with coal, with the exception of the railroad
tracks. On the South Parcel, only three buildings remain and an above-ground storage tank
bunker, with nine storage tanks, is present. The storage tanks, three horizontal and the
remainder vertical, are identified to contain regular gasoline, ethyl gas and diesel fuel oil,
on a 1950 plat map of the South Parcel. Also identified on the plat map are four
underground storage tanks in a concrete bunker adjacent to the 435 Woodward Avenue
building (most recently occupied by Heritage Painting), then operated as a gas station. The
dispenser islands can be seen in the aerial photograph. The plat also identifies the
underground piping from the above-ground tanks to the underground tanks and to an
unloading rack adjacent to the railroad. The plat, dated May 2, 1950 shows the existence
of a fourth building, a frame garage, which was located adjacent to 437 Woodward Avenue
(most recently occupied by Superior Automotive Electric) which was razed before the

11
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October 10, 1950 aerial photograph was taken. Lots 1, 2 and 4 are relatively unchanged in
the 1950 photograph.

In the 1956 photograph, coal storage is minimized on the North Parcel. Additionally, the
frame buildings on the North Parcel were removed and there is no evidence of the above-
ground storage tanks identified on the North Parcel in the 1940s. The South Parcel
remaining lots are relatively unchanged.

No significant changes appear to have occurred on the properties until the 1969 photograph.
In the 1969 photograph, the six vertical above-ground tanks are gone, as is the building on
Lot 4, which was sold to Wisconsin Power & Light Co. in 1954. In the photograph from
the City of Beloit (1970), there appears to be storage of large drums adjacent to one of the
railroad tracks on the North Parcel. Also, high-voltage power line towers are present on
the North Parcel.

By 1978, the coal bins, located immediately east of the railroad, had been removed. In the
1980 photograph, the locations where drums appeared to be stored in the 1970 photograph,
appear to have storage sheds. There is evidence that the railroad lines into the North
Parcel were being dismantled during this time.

During the time period from the mid 1950s to the early 1980s, the North Parcel, Lot 1 and
Lot 2 were sold. Exact dates of sale are not certain; however, in a 1984 plat, the Estate is
identified to consist only of the South Parcel.

3.4 Documented Events Potentially Impacting Environmental Quality

City and state records were reviewed to identify documented events that may have caused
adverse impact to the environment at the Estate property. Only records for the Estate

(South Parcel) were reviewed.

Several of the past tenants have been cited by the Wisconsin Department of Industry, Labor
and Human Relations (DILHR) and/or the Beloit Fire Department for violations relating

12
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to storage of hazardous materials or faulty operation of petroleum dispensing and storage
systems. A summary of identified citations is presented in Table 4.

Of particular note are the citations against Price-Rite Gas Station during the period from
1972 through 1984. Price-Rite received six citations during this period, three for leaking
petroleum systems and two for inadequate petroleum system facilities. During the period
from 1986 through 1989, Drevdahl Automotive Painting and Heritage Painting received two
and three citations, respectively, for illegal storage of flammable materials.

The Estate property is listed in two Wisconsin Department of Natural Resources (WDNR)
documents relating to environmental impairment. The first listing is in the Statewide Spills
and Hazardous Incident Report (1989), identifying the Estate property as the site of a
1,000-gallon gasoline release. The release occurred on May 24, 1984 when Richards
Brothers, hauling petroleum for U.S. Oil, failed to shut off the proper valve during fuel
transfer. The Beloit Fire Department and WDNR were notified of the release. The fire
department responded by diking and foaming the gasoline. The WDNR recommended that
the remaining material be absorbed with sand. The exact location of the spilled gasoline
was not documented in any of the reports filed by the Beloit Fire Department or the
WDNR. However, the spill occurred in the vicinity of the above-ground storage tank area,
with flow toward the UST location (immediately west of the 435 building) and the Rock
River. There is no report of the gasoline discharging to the river.

The Wisconsin Department of Natural Resources has listed the Estate property in the
Leaking Underground Storage Tank List (site unique identification number 301).

3.5 Summary of Previous Work

In November, 1989, Frances Borgerding Sheehy, representative for the Ursula Borgerding
Estate, contracted Autoquip, Inc. to remove the six underground and three above-ground
storage tanks located at the property. The field activities and laboratory results associated
with the UST closure are presented in the December 11, 1989 CBC Environmental Services
report. (At the time, closure assessments for above-ground storage tank closures were not
required. Therefore, no assessment was performed). Upon removal of the tanks, significant

13
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gasoline contamination was identified in the soil and ground water in the tank area
immediately west of 435 Woodward Avenue building (UST Location 1 - Figure 2). The
tanks in UST Location 1 most recently contained gasoline ancﬁliesel fuel oil and were used
to service the various gas stations operating out of the building since the late 1940s.

Low-level photoionization detector (PID) readings were recorded for the soils contained in
a concrete vault located between 435 Woodward Avenue and 433 Woodward Avenue (UST
Location 2). The soils were completely excavated from the vault, which was later filled with
clean fill material and covered with concrete. Ground water was not encountered in the
UST Location 2 excavation.

In response to the high PID readings and visual and olfactory observations that significant
petroleum impact had occurred in UST Location 1, the UST closure assessment was
abandoned in favor of performing a subsurface investigation with the objectives of defining
the lateral and vertical boundaries of soil and ground water impact. The first phase of the
subsurface investigation was initiated on March 14, 1990. Because the boundaries of impact
could not be defined by the scope of work in the Phase I investigation, a second phase of
work was initiated. The results of the Phase 1/Phase II investigation are presented in the
Dames & Moore report submitted October 15, 1990.

During the Phase I/Phase II investigation, five soil borings and six ground water monitoring
wells were installed at the Estate property, including one monitoring well located on the
south end of the North Parcel (Figure 7). Strong petroleum odors and in some cases, soils
nearly saturated with oily materials were encountered in all of the sampling locations except
MW-6. Dark brown, grey or black foundry-type sand and gravel fill material was
encountered in all of the sampling locations except MW-8. Laboratory analyses indicated
that the impacted soil and ground water was limited to the area of the dispenser islands,
UST Location 1 and extending as far north and west as MW-2 (the area encompassing MW-
2, MW-3, B-4 and B-5). Diesel fuel impacted soil and ground water was encountered on
City of Beloit property (MW-7) and throughout the site, with the exception of the MW-6
vicinity.
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Because data gathered during the Phase I/Phase II investigation did not identify all of the
boundaries of impact, the WDNR requested that additional work be completed before
remediation was initiated at the site. The WDNR prepared a letter to the Estate, dated
March 15, 1991, detailing the additional issues for which they would require information
before approving a remedial action plan. A work plan was developed to address the
comments in the WDNR letter and work on the site, as described in this report, was
initiated.
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4.0 SITE DESCRIPTION
4.1 General Property Description

The total size of the Estate is approximately 1.1 acres and consists of the property from
Woodward Avenue to 200 feet north of Woodward Avenue at a City of Beloit green area.
The site is bounded by the Rock River to the west, and to the east by the Chicago,
Milwaukee, and St.Paul Chicago and Northwestern railroad line. Beyond the railroad is the
Ace Hardware parking lot (the Ace Hardware building is located east of the City of Beloit
green area), U.S. Highway 51 and other commercial development. The property is bounded
on the south by Woodward Avenue. Beyond Woodward Avenue is Wisconsin Power &
Light Blackhawk Power Station.

There are currently three buildings on the site, designated from east to west, 433, 435, and
437 Woodward Avenue. Access to the property is unrestricted from Woodward Avenue,
the Ace Hardware parking lot and the City of Beloit green area (North Parcel).

Until recently, portions of the site and all of the adjoining North Parcel were covered by
sparse to dense grasses and brush. Mature and immature trees lined the boundary between
the North Parcel and South Parcel, the railroad and the Rock River. Recently, however,
Beloit 2000 Corporation has undertaken construction of the Riverfront Project, which, on
the North Parcel, has consisted of removing most of the trees, removing the grasses and
brush, grading the ground surface, installation of a storm water sewer system, and dredging
and thin-spreading river sediments. The construction activities have also included removal
of the above-ground storage tank bunker and pump house on the South Parcel.

4.2 Site Topography

Topography of the Estate Property varies from 746 feet above mean sea level at the edge
of the Rock River to 750 feet at the south and east property boundaries. The ground is
generally flat, with a gentle upward slope toward the east. The exception is on the south
portion of the South Parcel, where the grade was artificially elevated to accommodate the
elevation of Woodward Avenue and the Portland Avenue Bridge, which crosses the Rock
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River. During drilling and excavation activities, foundry sand was encountered at depths
from near the ground surface to more than 15 feet. (The fill material may extend deeper,
however, due to the presence of ground water, deeper sampling was not possible.) The
presence of the fill material indicates that the area used to be at lower elevations, possibly
swamp or marshlands, and was filled to accommodate development. Filling was probably
conducted in conjunction with construction of the Portland Avenue Bridge (1927) and/or
construction of the Wisconsin Power & Light dam (1903), which may have artificially
elevated river levels, making the land unsuitable for development without filling.

4.3 Site Geology

The geology at the site was investigated during drilling activities and excavation activities
associated with the storm sewer installation conducted on the North Parcel and Riverside
Park by Beloit 2000. The materials encountered during drilling/trenching indicate that
significant filling has occurred at the site. Foundry sand fill was encountered in all of the
sampling locations at thicknesses of up to eight feet. Other fill materials encountered
included wood and brick. Underlying the foundry fill, in the saturated zone, was a black
muck layer, indicating a swamp or marsh level before filling began. Geologic cross-sections
of the site are shown on Figures 8, 8A, 8B, and 8C.

During installation of the soil boring at MW-3D, two soil samples were collected for grain-
size analysis. The analyses were performed in accordance with the procedures in ASTM
C136 and C117. The samples were selected to represent the typical fill material found at
the site (G.S./1-3) and the interface of the fill material and the naturally-occurring, coarse
sediments found under the organic mucks and clays (G.S./5-7). Sample G.S./1-3 was
classified, based on the laboratory analysis, as "Silty Sand, fine to medium grained, black.”
Sample G.S./5-7 was classified as "Sand with Silt and Gravel, fine to medium to coarse
grained, black." The USCS classification codes for the soil samples are SM (G.S./1-3) and
SM-SP (G.S./5-7). The soils are classified as "sand" in accordance with the U.S.D.A.
classification system. Copies of the laboratory reports are presented in Appendix G.
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Although these classifications are more coarse than would be expected, based on the Rock
County soil maps, they are representative of the fill material found at the site and the
coarse river sediments found beneath the organic mucks and clays.
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5.0 SOIL AND GROUND WATER QUALITY INVESTIGATION
5.1 Aerial Photography/Topographic Mapping

Aerial photographs of the site were taken on April 26, 1991 as part of the topographic base
map requirements. Two base maps were developed from the photographs. A map of the
study area, including both the North and South Parcels, was prepared at a scale of 1" = 30’
(1:360) with a one-foot contour interval. The second map, which includes the WP&L water
tower, east of U.S. Highway 51, and the WP&L dam, located downstream of the site, was
prepared at a scale of 1" = 100’ (1:1,200) with a five-foot contour interval. The aerial
photographs and site maps were prepared by Aero-Metric Engineering, Inc. The maps
conform to National Map Accuracy Standards and reference USGS benchmarks and the
state plane coordinate system. The site maps are presented as Figures 3 and 5.

5.2 Soil Boring Installation Methodology

Prior to the investigation, Diggers Hotline was contacted by Dames & Moore personnel to
have utilities at the site and on the adjacent city and Ace Hardware property to the north
and east of the facility marked. Identified on-site utilities included a high-pressure gas line,
from the north side of the 435 building north to the railroad; WP&L high-voltage, over-head
power lines; and numerous utilities along the railroad, adjacent to the 433 building.

During June 4, 1991 through June 7, 1991, Twin City Testing Corporation, Milwaukee,
Wisconsin, installed four soil borings at the Estate Property. In addition, two soil borings
were installed on the North Parcel (MW-5 and MW-8) and one soil boring was installed in
the Ace Hardware parking lot (MW-9). The locations are shown in Figure 9.

The boreholes were installed using 4%-inch hollow stem augers, in accordance with ASTM
method D-1586, section 5.1.3. Standard undisturbed soil sample collection procedures were
used in conjunction with the installation of soil borings. A steel split barrel sampling tube
was used for the collection and retrieval of the soil samples in accordance with ASTM
method D-1586. Upon retrieval of the sampler, visual observations of the recovered
materials were made in accordance with ASTM method D-2487 and with reference to
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method D-2488. Samples were described in the field with respect to the soil type (Unified
Soil Classification System code), grain size distribution, color (or discoloration), odor,
moisture content, consistency and photoionizable constituent content, as appropriate. The
observations were recorded on soil boring logs (Appendix A).

5.3 Soil Coring Methodology

Shallow soil cores were collected from the area north and west of building 433 to define the
boundaries of the paint previously found in the vicinity of MW-10S. The cores were
advanced using a hand-auger. Soil samples were recovered and characterized at intervals
of approximately six inches, to a maximum depth of approximately two feet. Soil
characterization was performed as described in Section 5.2 above. The locations of the soil
cores are shown in Figure 9.

5.4 Soil Sample Collection Methodology

Soil samples were collected from each sampling interval for laboratory analysis ("primary
sample") and/or in-field analysis ("co-located sample"). Primary samples intended for
laboratory analysis of lead (method 7421), RCRA metals (EPA 7000 series methods as
appropriate), total organic carbon, or grain-size analysis were contained in laboratory-
supplied 250-ml polypropylene bottles. The sample jars were filled but loosely packed.
Primary samples intended for analysis of volatile organic compounds (VOCs, method 8021;
total petroleum hydrocarbons, survey method) were collected in laboratory-supplied 4-oz.
glass jars. The jars were tightly packed and securely capped with a teflon-lined lid to
minimize head space in the jar (primary sample). Co-located samples were collected from
each sampling interval for in-field screening with a photoionization detector (PID). The co-
located samples were loosely packed 4-oz. glass jars to provide sufficient head space to
optimize PID analysis.

After the sample jars were filled and closed, identification labeling was completed with

respect to sampling location, identifier and depth of sample. The jar was placed in an
insulated container to protect it from sunlight and temperature extremes. All sampling
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locations were documented in a bound field notebook used to record all daily activities
performed at the site.

Between each sampling episode, the split spoon was washed in a TSP solution and double
rinsed in clean tap water. All down-hole equipment was steam cleaned between borings.
Soil collected during drilling was stored on the concrete loading pad, located north of the
433 building. The soil was placed on plastic and was covered with plastic, pending on-site
soil treatment or disposal arrangements.

5.5 PID Screening

The co-located samples were allowed to warm to approximately 70° F., out of direct
sunlight, and screened in the field using a MicroTip PID. The PID yields a semi-
quantitative head-space analysis of the volatile compounds in the sample that have
ionization potentials equal to or less than 10.6 eV. The PID was calibrated in the field,
according to manufacturer’s instructions, using 100-ppm isobutylene span gas, and checked
between each screening event for proper response. The peak instrument readings were
recorded on the soil boring logs. PID readings from the co-located samples were assumed
to be similar to the primary samples. As such, the primary samples were not screened.
This procedure reduces the escape of volatile components from the sample submitted for
laboratory analysis. The PID screening results are provided in Table 5.

5.6 Monitoring Well Installation

All seven of the soil borings were converted into ground water monitoring wells.
Monitoring wells MW-4, MW-5, MW-8 and MW-9 were constructed as monitoring wells,
with the screened interval of the well intersecting the ground water table. Wells MW-2D,
MW-3D and MW-10D were constructed as piezometers, nested with monitoring wells MW-
2S, MW-3S and MW-10S, respectively. The wells were generally constructed, developed and
sampled in accordance with chapter NR 141 of the Wisconsin Administrative Code.
However, construction variances were required for aspects of all of the wells in response to
field conditions and other restrictions:
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. MW-9 required flush-mounted completion in order to comply with the
property owner’s requirements;

. MW-4, MW-5, MW-8 and MW-9 required reduced filter-packs, filter-pack
seals and annular-space seals in order to allow the screened interval of the
wells to intersect the ground water table;

. MW-2D, MW-3D and MW-10D required the use of collapsed formation
around the screened interval due to the heaving material encountered at
depth.

Well-construction variances were obtained from the WDNR during a June 7, 1991
telephone conversation and documented in the December, 1991 Status Report. The specific
construction details are presented in the well construction reports (Appendix B). Details
and discussions of the variances are provided below.

5.6.1 Flush-Mounted Well Completion

Flush-mounted completion of monitoring well MW-9 was required to comply with the
conditions for installing a well on the property of Ace Hardware, as determined by the
property owners. The well is located in the parking lot of Ace Hardware and was installed
with a flush mount in order that it not interfere with facility parking. The flush mount is
approximately eight inches in diameter and extends two feet below the ground surface. The
annular space seal inside the flush mount is terminated approximately eight inches below
the top of the well casing, which is sealed with an expandable locking plug. Access to the
well is secured with a locking security bar. The surface of the flush mount is approximately
one inch higher than the surrounding asphalt pavement, with a sloping concrete seal to
channel water away from the well access.

5.6.2 Shallow-Well Construction

In order to intersect the water table, wells with maximum depths of 15 feet were installed
at well locations MW-4, MW-5, MW-8 and MW-9. Shallow monitoring wells MW-1, MW-

22

DAMES & MOORE



Phase III Subsurface Investigation Report
Ursula Borgerding Estate Property
March, 1992

2S, MW-3S and MW-10S were installed in 1990 with construction variance guidance from
the WDNR. Shallow wells MW-4, MW-5, MW-8 and MW-9 were constructed using similar
techniques. The specifics of construction of each well is documented in the well
construction reports; however, the general construction consists of the following: 1) filter
pack extending 1.5 feet above the top of the screened interval; 2) 0.5 feet of fine sand (filter
pack seal); and 3) 5.5 feet of bentonite annular space seal.

5.6.3 Deep-Well Construction

Three deep wells were nested with existing shallow wells at well locations MW-2, MW-3 and
MW-10. The shallow wells are identified with an "S" following the well number. The deep
wells are identified with a "D" following the well number (Figure 9).

The deep wells are installed in the sand and gravel aquifer and have five-foot screens,
placed at maximum depths of 35 to 40 feet. The sand and gravel at depths greater than
approximately 25 feet are under significant hydrostatic pressure, causing heaving of the sand
and gravel into the auger, making installation of a filter pack around the screen (at 35 to
40 feet) very difficult. Several techniques were implemented in an effort to reduce the
amount of heaving material: 1) applying a positive pressure head in the auger by adding
water from a known clean source'; 2) reaming and recleaning the hole? and 3) and over-
drilling with knock-out plugs’. None of the methods were successful in keeping the auger
open long enough to install a filter pack around the screened interval of the well. The
blow-back into the auger was three to five feet from the base of the screen. Additionally,
the heaved material threatened to lock the augers in the ground. Therefore, the augers had
to be pulled above the level of the heaved material, clearing the sand and gravel from the
auger, before any material could be poured or tremied down the hole. However, as the
augers were pulled up, the surrounding formation immediately heaved into the well casing.

1 Technique applied at MW-2D only. The water was obtained from City of Milwaukee tap and
transported to the site in a stainless steel tank.

2 Technique applied at MW-2D, MW-3D and MW-10D.
3 Technique applied at MW-3D and MW-10D.
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As the augers were pulled up, approximately one half to one foot at a time, the level of the
heaved formation was measured. When the heaved material was finally forced out of the
augers (at depths of 20 to 25 feet) the filter-pack seal and annular space seal were installed.

The construction of the deep wells is not thought to significantly impact the quality of water
samples collected from the wells or to enhance vertical contaminant migration for the
following reasons: 1) the greatest concentrations of chemical impact in the well locations
was found in the soils at depths of 15 to 20 feet. The filter-pack seal and annular space seal
were generally installed at 20 to 25 feet, minimizing the potential for the impacted section
of the formation to affect the screened interval; 2) the material against the well screen and
casing generally originated from deeper in the formation or from the same depth in the
formation, thereby consisting of similar physical and chemical characteristics as the
formation being investigated; and 3) the formation at depths greater than approximately 20
feet consisted of sand and gravel with very few fines. During development, the water in the
wells was relatively free of silt before three well volumes were purged, indicating that the
heaved material was appropriate for use as a filter pack.

5.7 Well Development and Ground Water Sample Collection Methodology

The wells were developed in accordance with NR 141. Details of development are provided
in the well development logs (Appendix B). Purged well water collected during well
development and well purging for sampling was containerized in well-dedicated, DOT-
approved 55-gallon closed-head drums. The drums were labeled with the well number and
identified as purge water. All drums were inspected for integrity each day of field activities.

Ground water samples were collected using well-dedicated, clear PVC bailers that had been
previously washed in a TSP solution and triple rinsed with distilled water. Samples intended
for VOC analysis (method 8021; method 8240) were collected in laboratory-supplied 40-ml
vials with teflon septa. Sample vials were filled until a positive meniscus was formed,
preserved with hydrochloric acid (HCI) and securely capped. Samples intended for semi-
volatiles analysis (polynuclear aromatic hydrocarbon (PAH) by method 8270 or 610 HPLC)
were collected in laboratory-supplied one-liter amber glass jars with teflon-lined lids without
preservative. Samples intended for lead or RCRA metals analysis (EPA 7000 series
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methods as appropriate) were collected in laboratory-supplied 250-m! polypropylene jars
with plastic lids. The water samples were pressure-filtered through 0.45 um pore size
cellulose acetate filters and preserved with laboratory-prepared nitric acid (HNO;) in
ampules.

After the sample jars were filled and closed, identification labeling was completed. Each
jar was placed in an insulated container to protect it from sunlight and temperature
extremes.

In addition to collection of the ground water samples from the well locations, quality control
samples, consisting of one trip blank and one field blank, were submitted for analysis. The
purpose of the trip blank is to identify if any volatile compounds, in detectible
concentrations, contaminated the sample jars or samples during transportation from the
laboratory, to the site, or on the return to the laboratory. The trip blank is to accompany
the sample jars during the entire trip, including around the site during sampling activities,
and is then returned to the laboratory, with the other ground water samples, for analysis.
If contaminants are found in the trip blank, the actual ground water samples may also have
been contaminated during the trip. The purpose of the field blank is to evaluate the
potential for samples to be contaminated by use of common sampling equipment, water
used for decontamination, exposure to the atmosphere, or sample-handling procedures.

The trip blank was prepared by the laboratory and was transported from the laboratory to
the site with the sample jars. At the site the trip blank was carried to the sampling points
during sampling activities. The trip blank was then processed, as if it was a ground water
sample, and submitted to the laboratory for analysis.

The field blank consisted of unused decontamination water that was transported to the area
of MW-3, exposed to the atmosphere and collected in a sample jar. Because none of the
sampling equipment was used at more than one well (sampling equipment was dedicated
to each well), the water was not poured through sampling equipment prior to collection in
a sample jar. The field blank sample jar and sample was handled in the same manner as
the ground water samples.
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5.8 Soil and Ground Water Sample Custody

Sample custody procedures are designed to comply with U.S. EPA and National
Enforcement Investigation Council (NEIC) requirements for sample control. Samples
collected during the site investigation were the responsibility of identified persons from the
time they were collected until they or their derived data were incorporated into the final
report. Stringent chain-of-custody procedures were followed to maintain and document
sample possession. A sample or evidence file is considered to be in custody if it is in your
possession; is in your view, after being in your possession; was in your possession and was
placed in a secured location; or is in a designated secure area.

Chain-of-custody forms were completed to the fullest extent possible prior to sample
shipment. They included the following information: sample number, date collected, source
of sample (including type of sample and site identification) and name of sampler. These
forms were filled out in a legible manner using waterproof ink and were signed by the
sampler. Similar information was provided on the sample tag, which was securely attached
to the sample bottle.

Samples were always accompanied by a chain-of-custody record. When transferring
samples, the individuals relinquishing and receiving them signed, dated and noted the time
on the record. The custody record documents sample custody transfer from the sampler,
through the courier, to the laboratory.

Samples were packaged properly for shipment and dispatched to Ortek Environmental
Laboratory, Green Bay, Wisconsin, for analysis, with a separate custody record
accompanying each shipment. The original record accompanied the shipment and a copy
was retained by the field sampler and filed immediately upon return to the office.

Samples requiring refrigeration were chilled with ice or "blue ice" and packaged in an
insulated container/shuttle for transport to Ortek Environmental Laboratory. Only shipping

containers that met all applicable state and federal standards for safe shipment were used.
Copies of the chain-of-custody documents are presented in Appendix C.
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5.9 Well-Elevation Survey

An elevation survey was conducted by Dames & Moore personnel on May 2, 1991, June 7,
1991 and August 27, 1991, using a Lietz/Sokkia automatic level, Model B1 (accurate to
0.0001 feet at 200 feet; the elevation readings have two significant figures; therefore,
instrument error is negligible). The elevations were surveyed to several benchmark
elevations, as identified on the Aero-Metric Engineering 1:360 site map. The raw survey
data were recorded in a bound field notebook.

5.10 Laboratory Analyses

5.10.1 Soil Samples

Soil samples were transported on ice or "blue ice" to Ortek Environmental Laboratory for
chemical and physical analysis. Two samples were to be analyzed from each soil boring;
however, the high water table, minimal sample recovery due to the water, and heaving sands
limited sampling to the top six to ten feet of the soil borings. Therefore, one sample was
* submitted to the laboratory from each soil boring. In the case of MW-4, MW-5 and MW-9,
the soil samples collected throughout the boring were essentially similar; analysis of multiple
samples would not have provided new information, and only one sample was submitted for
analysis. Where soils throughout the boring were essentially similar, the deepest retrievable
sample or the sample from the interval inmediately above the saturated zone was selected
for analysis. Soil samples from the piezometer nest wells (MW-2D, MW-3D and MW-10D)
were not anticipated to be analyzed, as the soil encountered in the deep well borings is
thought to be similar in characteristics and composition as the soil in the adjacent shallow
borings. However, the soil encountered in MW-2D and MW-10D was significantly different
from the soil that had been submitted for analysis from MW-2S and MW-10s. Therefore,
one sample from each boring was submitted for laboratory analysis. The purpose of this
analysis was to characterize the different types of fill and naturally-occurring soil
encountered in the soils at the MW-25/D and MW-10S/D sampling locations.

Each of the soil samples selected for laboratory analysis were analyzed for total petroleum
hydrocarbons (TPH survey, to include gasoline and diesel range organics by the California
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Method), petroleum volatile organics (VOCs by method 8021) and lead (EPA SW846
method 7421).

One additional soil sample was collected from immediately below the layer of paint found
near the ground surface at MW-10S/D. The sample was analyzed for RCRA metals
(arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver), for later
correlation to the metal content of the paint itself.

Soil samples from MW-3D were collected for analysis of total organic carbon (TOC) and
grain-size analysis. The samples were collected from various intervals of the boring and
were analyzed to determine parameters used in estimating contaminant transport rates.

The laboratory results are summarized in Table 6 and Figure 13. The laboratory reports
are presented in Appendix D.

5.10.2 Ground Water Samples

Following development of the new wells and purging of the existing wells, in accordance
with NR 141, ground water samples were collected for laboratory analysis. All 13 project
wells were sampled in June, 1991 for analysis of volatile organic compounds (VOCs, method
8021%.

Samples from MW-2S, MW-3S and MW-7 were collected in June, 1991 for analysis of
polynuclear aromatic hydrocarbons (PAHs, method 8270). The samples were selected based
on the previously-identified petroleum found at the sampling location: MW-2S was selected
to identify PAHs where only gasoline fractions were identified. MW-3S was selected to
identify PAHs where gasoline and diesel fuel (both dissolved fractions and free phases) were

* VOC analysiswas to be performed by method 8021, per the requirements in the Wisconsin Department
of Natural Resources (WDNR) Leaking Underground Storage Tank (LUST) Analytical Guidance. However,
due to equipment malfunction at the laboratory, method 8021 could not be performed on all of the samples
within the sample holding times. In response, some samples were analyzed by method 8260, which is the
equivalent GC/MS method to 8021, which is by GC alone.
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identified. MW-7 was selected to investigate whether PAHs would be found in ground
water with low concentrations of petroleum fractions.

Six well locations were selected for ground water analysis of lead (per the WDNR LUST
Analytical Guidance) and the eight RCRA metals (arsenic, barium, cadmium, chromium,
lead, mercury, selenium and silver, using appropriate U.S. EPA SW846 methodologies).
The wells to be sampled for the lead and RCRA metals were selected somewhat randomly,
to characterize the site as a whole, but with emphasis on the areas most likely to be
impacted by lead or other metals. The areas most likely to be impacted were identified as
MW-3S/D (due to the high concentrations of gasoline impact resulting from the 1984
gasoline release) and MW-10S/D (due to the spilled paint in this area). Both the shallow
and deep wells were sampled for lead and the other metals at MW-3S/D and MW-10S/D
in order to identify the degree to which the metals were migrating vertically. The random
samples were collected from MW-2S and MW-7.

Also during the June, 1991 ground water sampling event, one duplicate sample (randomly
selected as MW-2S) was collected for analysis of VOCs and metals. In addition, one trip
blank and one field blank were submitted for analysis. The trip blank was analyzed for
VOCs (method 8021). The field blank was analyzed for VOCs (method 8021), lead and
RCRA metals. '

Additional sampling was conducted in response to the results of the June, 1991 sample
results and in order to achieve the objectives of the investigation. In September, 1991,
ground water samples were collected form MW-6 and MW-10S. The sample from MW-6
was analyzed for PAHs. The sample from MW-6 was selected to represent background
concentrations of those compounds because no detectible concentrations of any of the 8240
or 8021 volatiles had been found in the water at that location during the Phase I, Phase II
or Phase III investigations. :

The sample from MW-10S was analyzed for VOCs by method 8240 to investigate the
presence of ketones in the ground water at that location. Ketones were identified in a
ground water sample during the Phase I/Phase II investigation. The objective during the
Phase III investigation was to identify which compounds were in the ground water and
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target those compounds for analysis in other wells in the inmediate vicinity. Because none
of the ketones previously identified in the ground water at MW-10S were found in the MW-
10S September, 1991 sample, rationale for selecting specific compounds to analyze for in
nearby wells could not be supported. Therefore, the wells in the immediate vicinity of MW-
10S were analyzed for the complete 8240 scan. The 8240 scan was performed on water
samples, collected during October, 1991, from MW-1, MW-5, MW-9 and MW-10D.

A summary of the sample locations, sampling dates and analytes is presented as Table 7.
The ground water laboratory results are summarized in Table 8 and Figure 14. The

laboratory reports, including laboratory blanks, are presented in Appendix E.

5.10.3 Paint Release Area

Samples of the paint, which was found on the ground on the north and west sides of the 433
building, were collected during installation of the MW-10D soil boring. The paint was
analyzed for RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium
and silver) to characterize the paint for later comparison to the metals results from the soil
and ground water in the vicinity of the paint release area. The laboratory results are
summarized in Table 9. The laboratory reports are presented in Appendix F.

5.10.4 Oily Product Special Investigation

During the Phase I/Phase II investigation, an oily substance was encountered in the soils at
MW-1, MW-2S, MW-3S and B-5. One of the objectives of the Phase III investigation was
to determine the composition of the oily substance. During the Phase III investigation, an
oily substance was encountered floating on the ground water at MW-3S. Therefore, a
sample of the material was collected and submitted to the laboratory for analysis. The
analytical parameters included VOCs (method 8240), PAHs (method 8270), PCBs
(preparation method 3510 and analytical method 8080), RCRA metals (SW846
methodologies as appropriate), and total petroleum hydrocarbons (TPH survey method).

Several compounds were identified in the PAH scan. However, because the sample had to
be diluted by a factor of 100, the quantitation of the compound concentrations was
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unreliable. Subsequent sampling for analysis of PAHs and creosols (method 8270) in
January, 1992 yielded better analytical results, which will be referred to in later discussions
regarding the environmental quality of the site. The June, 1991 analytical results (with the
exception of the PAH results) and the January, 1992 results are presented in Table 10. The
laboratory reports are presented in Appendix F.
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6.0 SITE HYDROGEOLOGY

The site hydrogeology was evaluated using data gathered during the Phase I/Phase II and
Phase III investigations. Additional information was gathered during a pumping test
conducted by Wisconsin Power & Light Company on WP&L well #4. Dames & Moore
provided well monitoring at project wells MW-2S/D during the pumping test and the
resulting data were exchanged between WP&L and Dames & Moore.

Hydrogeologic data were collected in order to characterize the shallow aquifer at the Estate
Property. The foci of the characterization were:

. Ground water flow direction.
. Vertical and horizontal hydraulic gradient.
. Hydraulic conductivity of the aquifer.

The purpose of the characterization was to evaluate the potential contaminant migration
pathways and the location of potential ground-water receptors.

6.1 Local Aquifer Characteristics

Well construction reports and geologic logs for Sec. 25, 35, and 36, T. 1 N,, R. 12 E. were
obtained from the Wisconsin Geological and Natural History Survey (WGNHS) and WP&L
to determine the locations of private and municipal wells surrounding the Estate Property.
The information was used to evaluate the subsurface stratigraphy of the area, as well as to
locate potential ground water receptor wells.

The details of the geology and area ground water are discussed in Sections 2.5 and 2.6
above. In general, the geology in the vicinity of the site consists of approximately 243 feet
of glacial deposits, consisting primarily of sand and gravel. Underlying the glacial material
is approximately 32 feet of grey dolomite, which is underlain by sandstone. Ground water
at the site is encountered at depths of three feet below the ground surface, near the Rock
River, to depths of approximately nine feet below the ground surface 200 feet east of the
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river. The dolomite and sandstone are water-bearing units, which appear to have some
hydraulic connection to the shallow glacial aquifer.

6.2 Ground Water Flow Patterns

Elevation surveys of the site and monitoring wells were conducted on May 2, 1991, June 7,
1991 and August 27, 1991 as described above. Ground water level data were collected in
1991, on May 2, June 4, August 27, September 30, October 2, October 7, and October 16.
Ground water elevation data were also collected in 1992, on January 20 and January 31.
The water levels were collected using a Keck oil-water interface probe (accuracy +0.01
feet).

The data from the shallow wells were analyzed to evaluate the horizontal ground water
gradient and horizontal expression of ground water flow direction. The data were analyzed
using two geostatistical methods: kriging and least squares’, and were cross-checked by
hand plotting. Based on the ground water evaluations calculated from the data sets, the
horizontal ground water flow direction is predominantly to the east, away from the Rock
River, with a horizontal geometric mean gradient of 0.09. However, the measured ground
water elevations at MW-9 and MW-10S are higher than would be expected if the ground
water was continuing to flow east. Based on the least squares analysis, the water elevation
measured at MW-9 is anomalously high and does not fit on the least-squares plane with the
rest of the project wells. The water elevations measured at MW-10S are also anomalous,
but to a lesser degree than those at MW-9. These data suggest that shallow ground water
flow is from east to west, toward the Rock River, at distances greater than approximately
150 feet east of the river.

The data from the nested wells, at MW-2S5/D, MW-3S/D and MW-10S/D, all indicate a
downward vertical gradient. The presence of a downward vertical gradient suggests that
water is flowing from the Rock River toward the east, as expressed by the shallow ground

3 The least squares method is a way of analyzing the spatial distribution of the hydraulic heads by defining the trend surface, fitting
a least squares plane to the water elevation data. The computer program also indicates the discrepancies between the trend surface and
the actual measurements. The discrepancies can be used to analyze the broad range of phcnomena that can interfere with the data, such
as measurement errors, or heterogeneity.
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water elevations within 150 feet of the river. The downward vertical gradient at MW-2S/D
and MW-3S/D is significant (0.08 and 0.35, respectively), while the vertical gradient at MW-
10S/D, approximately 210 feet east of the river, is 0.001. These data suggest that a change
in the ground water flow patterns occurs at a location less than 200 feet east of the river.

The expression of two different shallow ground water flow directions and the differing
magnitude of downward vertical gradient in the vicinity of the site suggests the possibility
of two distinct ground water flow cells; a local, shallow flow cell that functions within
approximately 150 to 200 feet of the surface water/ground water interface, and a regional
flow system flowing from the outwash plains east of the river toward the west. The local
flow cell appears to consist of surface water flowing out of the river bed in an easterly
direction, with a strong downward vertical component. The local flow appears to discharge
to the regional flow system approximately 150 to 200 feet east of the Rock River.

Based on the elevation of the water in the Rock River adjacent to the site, the regional
ground water system does not appear to be discharging to the Rock River in the vicinity of
the site (upstream of the Blackhawk station dam). However, data regarding the flow of
ground water under and on the west side of the Rock River are not available for
confirmation. An analysis of the ground water flow direction, utilizing data from the deep
wells only, suggests that the deeper, regional ground water system is flowing in a south-
southwesterly direction. Because river elevations downstream of the Blackhawk dam
(shown in Figure 5) appear to be approximately five feet lower than the observed deep well
water elevations, discharge to the Rock River downstream of the Blackhawk dam may be
occurring. According to WP&L personnel, river elevations downstream of the Blackhawk
dam were between 732 feet and 736 feet above mean sea level during the period for which
ground water elevation data were collected. Additional discussion is provided below.

6.3 Ground Water-River Water Correlation

The water levels, both upstream and downstream of the Blackhawk dam, are monitored by
Wisconsin Power & Light Company. WP&L provided the river water elevation data for the
dates that ground water elevations were collected at the Estate property. A summary of the
river water elevations is provided in Table 12.
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Based on the reported river elevations, the water levels in the Rock River downstream of
the Blackhawk dam are approximately five feet lower than the ground water elevations in
the deep wells at the Estate property. This information, together with the south-southwest
flow direction expressed by the deep wells, indicates that the ground water at the Estate
property may be discharging to the Rock River at some location downstream of the
Blackhawk dam.

The river elevations were plotted against the ground water elevations to evaluate whether
river elevations correlated with observed ground water elevations. The resulting correlations
are presented in Figure 11. The river levels upstream of the Blackhawk dam are maintained
relatively constant to supply the Blackhawk power station with a constant source of water
for hydroelectric power generation and non-contact cooling. The river elevations
downstream of the dam fluctuate by as much as three feet, apparently in response to
seasonal conditions. All three of the deep wells appear to correlate strongly with the
fluctuations observed in the gver level d wns;reava of the dam. Additionally, shallow
" monitoring wells MW-1, MW- 4, MW- 5 M -6, and MW-10S appear to strongly correlate
with the observed river levels downstream of the dam. Ground water elevations in MW-2S,
MW-7, and MW-8 appear to correlate with the downstream levels, but are less strongly
correlated. MW-3S appears to correlate with the downstream levels, however, reliable
ground water elevation data for MW-3S are limited to only three observation dates. The
ground water elevations observed at MW-9 are relatively unchanged during the monitoring
period. In that respect, they more closely reflect the upstream river levels, however, the
distance between the river and MW-9 and the lack of correlation of other well levels with
the upstream river levels suggest that this is not a significant correlation.

Because the river water elevations downstream of the Blackhawk dam and the ground water
elevations observed at the Estate site correlate so closely, the lag time between the two is
thought to be minimal. This suggests a strong hydraulic connection between the river and
adjacent ground water system. For this reason, any seasonal fluctuations that are expressed
in the water levels of the Rock River, will be expressed in the ground water elevations at
the Estate property. Based on the available data (May, 1991 through January, 1992), the
early spring of the year appears to have the highest water levels. The dry season is observed
around August, with slight recovery through January (Figure 11).
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6.4 Hydraulic Conductivity and Ground Water Velocity

Slug tests were conducted on each monitoring well to estimate the hydraulic conductivity
of the aquifer at the well locations®. The tests were conducted and the data analyzed as
described by Bouwer and Rice (1976). The estimated geometric mean hydraulic
conductivity (K) in the shallow aquifer at the site is 1.4 x 10° cm/sec. During the Phase
I/Phase II investigation, the hydraulic conductivity at the site was estimated to be 1.6 x 10°
cm/sec. Although the instrumentation used during the Phase III investigation is more
accurate, the data generated during the slug tests displayed numerous irregularities, which
may have interfered with the analytical procedure. Based on the materials encountered
during drilling and the response of the wells during development, the hydraulic conductivity
of the shallow aquifer is estimated to be approximately 10 cm/sec.

Slug test data from the deep wells, which were screened in the sand and gravel portion of
the glacial aquifer, could not be analyzed to estimate hydraulic conductivity because the
aquifer response to the bail-down stress was too fast to collect recovery data. The estimated
hydraulic conductivity of the sand and gravel region of the glacial aquifer is estimated in the
range of 102 cm/sec or 10" cm/sec.

The pumping test, conducted by Wisconsin Power & Light Company, tested the
characteristics of the sandstone aquifer. Monitoring well MW-2S was also monitored to
evaluate the effect of pumping the sandstone aquifer on the water level of the shallow
glacial aquifer. During the pumping phase of the test, water levels in MW-2S decreased by
approximately 0.15 feet, indicating that there may be a limited hydraulic connection between
the two aquifers. The hydraulic conductivity of the sandstone aquifer was estimated to be
approximately 10° cm/sec.

8 Although slug tests are useful in assessing the hydraulic conductivity of an aquifer, the tests are only
valid for the immediate area surrounding the well, in the screened interval of the well. In evaluating slug test
data, significant assumptions must be made, which will reduce the reliability of the resulting data interpretation
in areas beyond the immediate vicinity of the well screen. Slug tests may be accurate to within one to two
orders of magnitude, especially under conditions of rapidly recharging wells or vertical and horizontal
heterogeneity and anisotropy.
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The average ground water linear velocity is estimated using the following equation:

v = KI

ne
Where: \'% Average linear velocity.
K = Hydraulic conductivity.

I Ground water gradient.
n = Effective porosity of the aquifer material.

[ ]

When data are available regarding the hydraulic conductivity, effective porosity, and ground
water gradient in both the vertical and horizontal directions, velocity can be estimated by
taking the vector sum of the velocities in both the vertical and horizontal directions. The
average linear velocity for the site (in three dimensions) would be the sum of the array
created by the individual vectors. However, because both the horizontal and vertical
gradient and hydraulic conductivity vary significantly from well-location to well-location,
quantitation of ground water velocity at the site is relatively meaningless. Instead, velocities
at the different locations at the site can be inferred by the relative density of the ground
water streamlines identified on Figure 10.

6.5 Potential Ground Water Receptors

Potential ground-water receptors in the area surrounding the Estate Property include
underground utilities, the Rock River, and industrial and municipal water wells.

6.5.1 Underground Utilities

Numerous underground utilities exist in the vicinity of the site. However, the utilities of
primary concern, due to their relative location to the impacted areas of the site, consist of
gas, water and storm sewer. A high-pressure gas line is located behind the 435 building and
extends north-east, north of the 433 building, where it parallels the railroad track. The line
intersects the impacted area of MW-105/D. However, the line is located approximately
three feet below ground surface, and ground water in the vicinity of MW-10S/D is found at
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depths of approximately 13 feet below ground surface. Therefore, the gas utility line is not
a realistic ground water receptor. However, if the backfill around the gas line is sufficiently
porous, contaminants in the vapor phase or washed through the soil by precipitation
infiltration may be found adjacent to the line. In comparison, the backfill around the gas
line is not likely to be more porous than the coarse fill material found throughout the site,
this is not likely to provide a preferential path of migration.

Water and storm sewer lines are located south of the buildings and along the north side of
Woodward Avenue. The water and sewer lines are located at depths of approximately five
feet below the ground surface and are not deep enough to be of concern as ground water
receptors, as ground water is located at depths of 8 to 13 feet below ground surface south
of the buildings.

During Riverfront Project construction activities, a new storm sewer was installed on the
North Parcel, which is owned by the City of Beloit. The storm sewer runs parallel to the
Rock Ri;e:-f, approximately 150 feet east of the river. The trench for the sewer was dug to
a depth of approximately five feet below the ground surface. Ground water was

hWed in the trench at a depth of approximately four feet. If the storm sewer is
constructed of permeable material or is encased in a coarse gravel backfill, it may be a
ground water receptor.

6.5.2 Rock River

The Rock River, which flows south, parallel to the Estate property, does not appear to be
a potential ground water receptor in the vicinity of the site. Based on data gathered from
the project monitoring wells, the shallow ground water is flowing away from the river, with
the river discharging to the ground water. Based on the available data, the lower regional
ground water flow is not discharging to the river in the area of the site, but is flowing under
the river. It is possible that the regional ground water flow discharges to the Rock River
at some location downstream of the dam. However, retardation of the contaminants in the
shallow, organic-rich and fine-grained materials of the shallow ground water, coupled with
natural degradation of the materials will significantly reduce the concentration of
contaminants as the ground water migrates toward the regional flow system. Upon mixing
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with the regional flow system, further filtering and dilution (over nearly % mile) with a
significant volume of water will occur, further reducing any remaining contaminant
concentrations.

6.5.3 Industrial and Municipal Water Wells

Well construction reports and geologic logs for Sec. 25, 35, and 36, T. 1 N,, R. 12 E. were
obtained from the Wisconsin Geological and Natural History Survey (WGNHS) and WP&L
to determine the locations of municipal wells surrounding the Estate property. The
information was used to evaluate the subsurface stratigraphy of the area, as well as to locate
potential receptor wells.

Numerous wells were identified within one mile of the site. However, the majority of the
wells were installed during the 1930s to 1950s for home use. According to City of Beloit
personnel, all domestic-use water in the vicinity of the site is supplied by municipal wells
and most of the residential wells have been abandoneaThe remaining wells identified near
the site consisted of industrial wells at the Falrbanks-Morse & Co. facility, north and east
of the site, and municipal water wells owned by WP&L. The locations of active wells,
including WP&L #4, are shown on Figure 12.

Beloit municipal well #2 15 located within one mile of the site; however, the well is located
west of the Rock River and north of the site, out of the apparent ground water flow path.
The Fairbanks-Morse wells are located north and east of the site, and are completed in the
dolomite bedrock. These wells are out of the apparent ground water flow path from the
Estate site and most likely receive ground water from the outwash plains east of the

Fairbanks-Morse facility. Therefore, the wells are not of concern as potential receptors of
ground water from the Estate property.

Wisconsin Power and Light Company has two wells in the vicinity of the Estate property.
WP&L well #4 is located approximately 350 feet east of the site, on U.S. Highway 51.
WP&L well #8 is located approximately % mile south of the Estate property, on the east
bank of the Rock River. Both wells are cased throughout the glacial and dolomite aquifers
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and open-hole construction in the underlying sandstone aquifer. The well at Blackhawk
station is operating. WP&L #4 was abandoned, but has recently been evaluated for
reconditioning. WP&L #8 is in operation. According to WP&L personnel, chemical
analysis of water from WP&L #4, collected in 1991, yielded no detectible volatile
compounds in the water. j/However, elevated lead and barium concentrations were
identified. I

Laboratory analysis of water collected from WP&L #8 during 1990 and 1991 contained
trace concentrations (less than 5 ug/l) of various chlorinated compounds. The water
samples did not contain any detectible concentrations of any of the compounds identified
in the ground water at the Estate. Additionally, the compounds identified in WP&L #8
were not identified at the Estate. Based on this information, either the ground water at the
Estate is not reaching WP&L #8 before discharging to the river, or the contaminants in the
water at the Estate are being diluted or removed from the system by naturally-occurring
chemical, physical or biological processes during the travel time to WP&L #8.
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7.0 NATURE AND EXTENT OF CONTAMINATION

7.1 Soil Quality

Total Petroleum Hydrocarbons
Total petroleum hydrocarbon (TPH) survey analyses were performed on soil samples to

evaluate the soils for petroleum fractions as diesel fuel, gasoline, or kerosene. Kerosene
was not detected in any of the samples. Because kerosene was stored in the tanks at UST
Location 2, and kerosene was not identified in any of the soil samples, there is no reason
to suspect that the tanks in UST Location 2 had adversely impacted the environment. The
petroleum impact identified at the site appears to be located in two primary areas: 1) on
the South Parcel in the vicinity of the AST and UST Location 1 systems, and 2) on the /( p ot
North Parcel in the vicinity of the AST system. Based on TPH analysis of a soil sample |~
from MW-5, the two areas of petroleum impact do not appear to be connected. %7 Hv"' o’

T N

SF

Of the samples submitted for analysis during the Phase Il investigation, diesel fuel was only

found in the soil sample from MW-8. However, during previous phases of investigation,

diesel fuel was also identified in the areas of MW-I,@-?, B-8, B-9, MW-10S/D, and B-11.

Based on these data, impact to the soil by diesel fuel fractions appears to be associated with

the AST bunker, pump house and associated piping. The presence of diesel fractions in the

soil near MW-10S/D may be the result of leaks from the piping or loading/unloading rack, '\g’i‘ :
which was located adjacent to the railroad tracks near MW-10S/D. The presence of diesell/( v 'f /’1 / "
fuel in the vicinity of B-8 and B-9 is most likely the result of leaking dispenser islands. | | ;/r h
Although there is no documentation to verify which dispensers supplied diesel fuel, diesel L” e
fuel was stored in the USTs that supplied the dispensers.

Lo "(‘

The occurrence of diesel fuel on the North Parcel, near MW-8, is probably the result of "
releases from the above-ground storage tanks (discussed in Section 3.0). Although there -
is no documentation regarding the contents of the tanks on the North Parcel, the tanks are - X V,<7

suspected to have contained diesel fuel, based on the presence of diesel fuel in piping i\

=
-
encountered during installation of the new storm sewer (details in Section 4.1).
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Gasoline fractions were identified in soil samples from MW-2D/S and MW-8. In previous
phases of investigation, gasoline fractions were also identified at MW-3S/D, B-4, and B-5.
Identification of gasoline fractions in the soil in the vicinity of MW-2S/D and MW-3S5/D is

likely the result, at least in part, of impact from the 1984 gasoline spill. Based on available\}yy

documentation, the spilled gasoline traveled to those locations before being cleaned up.
Impact found in MW-3S5/D may also be the result of leaks from the USTs. Based on
observations made during the UST closure assessment, releases from the USTs had
occurred. Additionally, ground water was encountered in the concrete bunker in which the
USTs were contained, indicating that if a release had occurred from the USTs, the release
may not have been isolated from the environment. The occurrence of gasoline fractions in
B-4 and B-5 may be the result of leaks from the dispensers or piping associated with the
UST system in UST Location 1. Gasoline impact in the vicinity of MW-8 is probably the
result of leaks or spills from the AST system prevmusly identified.

"L/."- . f ?0\,
Volatile Organic Compounds
Volatile organic compounds (VOCs) were identified in soil samples collected from MW-
2S/D, MW-4, MW-5, MW-8, MW-9 and MW-10S/D. The compounds found in the soil
include benzene; n-butylbenzene; tert-butylbenzene; chlorobenzene; p-isopropyltoluene,
isopropylbenzene; naphthalene; -propylbenzene, 1,1,2- mchloroethane (TCA);” 1,3,5-
tr1methy1ben/zene, 1,2,4-trimethylbenzene; acetone carbon dlsulflde, 2-butanone’ (MEK);
vinyl acetate; and 2-methyl-4-butanone (MIBK)’. Of those compounds, TCA, acetone,
carbon disulfide, MEK, vinyl acetate, and MIBK are compounds related to paint, varnish
and resin manufacture. Concentrations of these compounds were identified in MW-2S/D,
MW-4, MW-5, MW-8, and MW-9. The occurrence of the compounds at MW-9 was limited
to trace concentrations of MIBK. The occurrence of the compounds at MW-5 was limited
to trace concentrations of carbon disulfide. None of the concentrations of the paint-related
compounds identified in MW-2D/S and MW-4 exceeded 100 ug/kg, with the exception of
vinyl acetate (450 ug/kg and 130 pg/kg, respectively). MW-2S/D was the only sampling

7 Other compounds were also detected, but were also detected in the laboratory method blanks.
Concentrations of compounds that were detected in the method blanks are only addressed if they exceed ten
times the concentration in the method blank.
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location tested that contained detectible concentrations of TCA. MW-4 was the only
sampling location tested that contained detectible concentrations of acetone.

On the North Parcel, at MW-8, the soil contained high concentrations of vinyl acetate (8,300
ng/kg) and MIBK (5,300 pg/kg). MW-8 was also the only sampling location tested that
contained detectible concentrations of chlorobenzene \/ - C o /,#

The occurrence of paint, varnish and resin manufacture-related compounds is probably the
result of activities on the site by the various companies that manufactured paint or stored,
mixed and used paint in their businesses. The occurrence of trace concentrations of MIBK
at MW-9 may be related to the paint release area north of the 433 building. The
occurrence of the compounds near the west property boundary coincides with the paint
manufacturing operations that took place in the(437 building.; The occurrence of the
compounds on the North Parcel, at MW-8, suggests that the compounds may have been
stored in the ASTs or in drums in the AST bunker area; previously located in the vicinity

of MW.-8. VTR a7

Lead and Other Metals

Lead concentrations were analyzed in seven soil samples, per the WDNR LUST Analytical
Guidance (June, 1991). In general, the concentrations were within common range values,
as identified by the U.S. EPA, for natural soils (2 ppm to 200 ppm). Based on data from
the site, the lead concentrations of 10 ppm to 20 ppm are considered within the range of
the naturally occurring soils. Concentrations of 47 ppm and 60 ppm are considered
acceptable for the fill material found throughout the site. A notable exception to this was
found on the South Parcel at MW-10S/D in the soil immediately beneath the released paint.
The concentration in this interval (1’-3’) was 160 mg/kg (ppm). However, the concentration
of lead in the soil returned to within those of the natural soils at a depth of eight to ten feet
(10 ppm). On the North Parcel, soil at MW-8 exhibited high concentrations of lead (2,600
ppm). This may be the result of pigment from paint-related operations or the release of
leaded petroleum products.

Additional heavy metal analysis was performed on soil from MW-10S/D. The purpose of
the analysis was to correlate the concentrations of metals found in a sample of the paint
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waste with the concentrations in the soil immediately beneath the paint layers and at depth.
The results of the three samples are presented in Table 9 for comparison. The elevated
concentrations of lead in the paint sample correlate to the elevated concentrations in the
soil sample from immediately beneath the paint. Lead does not appear to have impacted
the soil in the deep sample (eight feet to ten feet). The same correlation can be made for
concentrations of barium, cadmium, chromium and mercury in the paint waste and soil. )
However, the concentration of mercury found in the soils, even at depth, is greater than th% } o~
concentration that the U.S. EPA has estimated as common for natural soils. Lyw“ o ! . 7 Y S 0,

[ ea™”

1
o
£

The arsenic concentration in the paint sample was considerable lower than the
concentrations in the soil from the shallow and deep soil sample. The concentrations of
arsenic in the soil samples are well within the common range concentrations that the U.S.
EPA has identified for natural soils (1 ppm to 50 ppm).

7.2 Ground Water Quality

The ground water at the site is derived from three primary sources: 1) discharge from the
Rock River bed (local flow system), 2) percolation of precipitation that falls in the
immediate site area (local or regional flow systems, depending on location), and 3) ground
water flow onto the site via the regional flow system. Ground water entering the site from
the regional flow should be relatively free from contamination (up-gradient sources not
withstanding)?, as is demonstrated by the lack of significant contaminant concentrations in
ground water from MW-6 and MW-9. Likewise, the ground water entering the site from
the Rock River should be relatively clean®. However, contaminants may be washed into the
site subsurface from this flow if the river water is contaminated or if the sediments through
which the water flows are contaminated. Although the river-bottom sediments will retain
and filter contaminants, it is possible that contaminants are being washed onto the property
through the sediments, given the condition of the sediments dredged during construction
for the boat landing, north of the North Parcel. However, the majority of the contaminants

8 As this is an industrial area, river and up-gradient ground water could be expected to contain detectible
concentrations of contaminants.
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found in the ground water are likely mobilized to the ground water by precipitation
percolating through the impacted soils.

Volatile Organic Compounds
Volatile compounds were detected in ground water samples collected from MW-1, MW-2S,

MW-2D, MW-3S, MW-3D, MW-4, MW-7, MW-8, MW-9, MW-10S, and MW-10D°. The
ground water collected from MW-5 and MW-6 contained no detectible concentrations of
the volatile compounds analyzed. The concentrations of volatile compounds found in the
ground water at MW-4, MW-7, MW-8, MW-9, and MW-10D do not exceed the enforcement
standards, found in Wisconsin Administrative Code NR 140, for any of the compounds
detected, and do not exceed the NR 140 preventive action limits for any of the compounds
with the exception of benzene in MW-7 and MW-8.

The NR 140 enforcement standard is exceeded for benzene at MW-1, MW-2S, MW-2D,
MW-3S, MW-3D, and marginally at MW-10S. Other compounds in concentrations that
exceed the NR 140 enforcement standards include toluene (MW-3S) and xylenes (MW-3D).
NR 140 preventive action limits were exceeded for ethylbenzene and toluene at MW-3D.

The highest concentrations of VOC impact were identified in the vicinity of MW-1, MW-
2S/D, and MW-3S/D. The types of volatiles detected in this area are primarily associated
with petroleum products. This is consistent with observed site conditions and historical use
of these areas of the site for storage and distribution of petroleum products. The
occurrence of petroleum fractions in the ground water at MW-10S, and to a lesser degree
at MW-10D, is expected, based on the relative location of petroleum storage and
distribution systems. The only compounds not associated with petroleum products that were
identified in the ground water are carbon disulfide, detected in the ground water sample at
MW-1, and 2-butanone (MEK), detected at MW-10S.

Compounds associated with paints were detected in low concentrations in the ground water
at MW-10S (MEK, 6 pg/l). During previous phases of work at the site, other compounds

? Concentrations of compounds that were detected in the method blanks are only addressedif they exceed
ten times the concentration in the method blank. Method blank reports are presented in Appendix E.
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associated with paints, MIBK and 2-hexanone (MBK), were detected in MW-10S. However,
these compounds could not be detected in the ground water during the sampling events of
the Phase III investigation. Possible explanations for the non-reproducibility of detection
of MIBK and MBK are laboratory carry-over in instrumentation by another sample or
contaminant volatilization due to the presence of the well (a path for introduction of
additional oxygen and volatile escape). Sampling error is not considered a likely
explanation because the only significant difference in sampling procedures was the HCI
preservation of the most recent sample. Preservation of the sample would be expected to
increase the identified concentration.

Polynuclear Aromatic Hydrocarbons
Polynuclear aromatic hydrocarbons (PAHs) are semi-volatile compounds associated with

coals, creosols, heavy petroleum fractions, or incomplete or inefficient hydrocarbon
combustion. PAHSs can be produced as part of automobile exhaust, refuse burning, or
power generation (Sittig, 1985). PAHs are generally low-mobility or immobile compounds
in the subsurface environment, because the compounds will readily sorb to particulate and
organic matter in the aquifer.

PAHs are also found to occur as a result of dissolution in petroleum compounds. McKay
(1978) found that complex petroleum mixtures are soluble as long as the ratio of low and
high molecular weight compounds is maintained. If low-molecular weight compounds are
added to a solution, the heavier compounds (PAHs) will precipitate. At the Estate
property, this phenomenon could have occurred as the result of the interaction of petroleum
(gasoline and diesel fuel) with asphalt or coal. The addition of gasoline or diesel fuel to
asphalt will dissolve asphalt. The resulting solution, with the addition of the low-weight
compounds found in gasoline, could result in the precipitation of PAHs. Conditions such
as this exist at the Estate property in the vicinity of MW-3, where old asphalt surfaces were
encountered during drilling and free petroleum has been identified on the ground water.
A more detailed discussion of PAH formation, toxicity and environmental fate is presented
as Appendix H.

The greatest concentrations of PAHs were identified in the oily product identified in MW-
3S and in the ground water at MW-3S. None of the compounds identified in the ground
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water sample exceeded 40 png/l, with the exception of naphthalene (120 ug/l). PAH analysis
was also conducted on ground water samples collected from MW-7 and MW-6. No
detectible concentrations of PAHs were identified in either MW-6 or MW-7, with the
exception of trace concentrations (2.03 ug/l) of naphthalene in MW-6.

Lead and Other Metals

Lead concentrations were analyzed in ground water samples collected from six monitoring
wells, per the WDNR LUST Analytical Guidance (June, 1991). Detectible concentrations
of lead were found in the ground water from MW-3S and MW-10S. The concentration
found in MW-3S did not exceed the enforcement standard in NR 140, but did exceed the
preventive action limit. The lead concentration in MW-10S exceeded the enforcement
standard. The lead found in MW-3S is probably related to the occurrence of gasoline and
gasoline fractions in the ground water. The lead concentration found in the ground water
at MW-10S may be from the paint waste or may be the result of leaks from the AST system.
No detectible concentrations of lead were found in the ground water samples collected from
MW-2S, MW-3D, MW-7, or MW-10D.

Additional heavy metal analyses were performed on ground water samples collected from
MW-2S, MW-3S, MW-3D, MW-7, MW-10S, and MW-10D. None of the arsenic
concentrations in the water exceeded the NR 140 enforcement standards. The NR 140
preventive action limit was exceeded for arsenic in ground water collected from MW-3D and
MW-10S. However, as discussed in Section 7.1, arsenic concentrations at the site appear
to be naturally-occurring.

Barium was detected in all of the ground water samples tested. The concentrations of
barium in the ground water did not exceed the enforcement standard but did exceed the
preventive action limit at MW-3S and MW-7. However, if the barium was a contaminant
resulting from the paint waste, the concentrations at MW-10S would be expected to be the
highest at the site. Because the concentrations at MW-10S do not exceed the preventive
action limit and are not the highest at the site, there is no reason to beheve that the barium
in the ground water is not naturally occurring. 5 ’;ﬁ %f‘d

47

DAMES & MOORE




Phase III Subsurface Investigation Report
Ursula Borgerding Estate Property
March, 1992

Cadmium was identified in detectible concentrations in ground water samples from MW-28S,
MW-3D, MW-10S, and MW-10D. The concentrations of cadmium in the samples were all
less than the preventive action limit of 1 mg/l. The remainder of the heavy metals analyzed,
chromium, mercury, silver and selenium, were not detected in any of the ground water
samples.

7.3 Quality Control Samples

To evaluate the potential for sampling error or cross contamination during sample handling,
transportation and analysis, quality control samples were analyzed. One sample, randomly
selected, was collected from MW-2S as a duplicate sample. Additionally, one trip blank and
one field blank were analyzed.

The duplicate was analyzed for VOCs, lead and other heavy metals. All of the parameters
identified in the duplicate sample were within the acceptable limits of quantitation.

The trip blank was analyzed for VOCs. None of the compounds analyzed were detected
in the trip blank.

The field blank was analyzed for VOCs, lead and other metals. Toluene was detected in
the field blank at a concentration of 1.3 ug/l. Because the concentration is so near the
practical quantitation limit for the method, it is not thought to impact the quality of the
samples. Chloroform was also detected in the sample, at a concentration of 0.4 pg/l;
however, chloroform was not detected in any of the other samples and is therefore, not a
concern from a quality assurance standpoint.

7.4 Contaminant Transport Mechanisms

Contaminants will mobilize in the environment by means of advection, dispersion, and
diffusion. Advection is the process by which the contaminants are transported in solution
with the flow of ground water (gravity). Dispersion is the process by which contaminants
are mechanically mixed, spread out over a larger area than by advection alone and become
diluted away from the source. Diffusion is the process by which aqueous-phase
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contaminants migrate from areas of higher concentration to areas of lower concentration
(kinetic). Diffusion is the process that is largely responsible for radial distribution of
contaminants around a source area, which is most apparent under conditions of minimal
ground water flow.

Contaminant movement will be retarded by several factors: adsorption/desorption, cation
exchange, precipitation/dilution, and oxidation/reduction. These factors will affect different
compounds to differing degrees. Additional influences on the retardation of compounds in
the aquifer include the particle size distribution and total organic carbon content of the
aquifer material. Organic content of soil is an important factor in the adsorption/desorption
of compounds. Generally, the greater the organic content, the greater the adsorptive
capacity of the material. However, the organic content of the material diminishes in
importance in fine-grained material (silt and clay). At the Estate property, fine-grained
materials are encountered at depths of approximately five to ten feet below the ground
surface. The soils are also characterized by high organic content. At depths greater than
10 or 15 feet, the soils are characterized by coarse sand and gravel. However, the organic
content remains relatively constant to depths of 25 feet below the ground surface.

The character of the contaminant is also a factor in the retardation of that compound.
Organic compounds that are hydrophobic, such as many found in petroleum products, will
readily adsorb to organics and fines. The heavier compounds, such as PAHs, will also
readily adsorb to solids.

The retardation of a compound is often estimated based on the octonol/water partitioning
coefficient, K .. K, values for many compounds are available and can be used to estimate
the partitioning or distribution of a compound between solid and aqueous phases. The
higher the K value of a compound, the greater the retardation effect. Compounds with
K, values less than 150 are considered highly mobile. Moderately mobile compounds are
those with K, values up to approximately 500. K values over 2000 indicate that a
compound is slightly mobile and K values greater than 20,000 indicate that a compound
is essentially immobile in the subsurface environment. Fetter (1988) provides a series of
tables of K values. For many compounds, the distribution coefficient of the compound can
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then be estimated by multiplying the percent orgamc matter in soil times the K. The
retardation of a compound is then:

R = (Vow/ V) =1+ (o/n)K,

Where:
R = Retardation coefficient.
Vew = Velocity of the ground water.
V., = Velocity of the contaminant.
p = Bulk density of the soil.
n, = Effective porosity of the soil.
K, = Distribution coefficient.

Because Vg, is an array, retardation coefficients are difficult to estimate. Without accurate
retardation coefficients, reliable contaminant migration modeling cannot be performed.
Additionally, the ages of the releases of compounds found at the site are not known, and
therefore, modeling to determine the maximum potential extent of contaminant transport
is meaningless. However, relative comparisons of the potential migration of contaminants
can be made by evaluating the K, and K, values for each of the compounds of concern.
The K. and K| values for compounds of interest are presented in Table 11.
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8.0 SUMMARY AND CONCLUSIONS

A third phase of subsurface investigation was conducted at the Ursula Borgerding Estate
Property, 433-437 Woodward Avenue, Beloit, Wisconsin in response to the March 15, 1991
letter from the Wisconsin Department of Natural Resources, in which specific questions
about the site characteristics, not addressed in previous investigations or requiring additional
attention, were raised. The scope of the Phase III investigation included preparation of a
detailed site topographic map of the site and surrounding properties, installation of
additional soil borings and ground water monitoring wells, laboratory analysis of soil and
ground water samples, definition of the characteristics of waste products at the site,
estimations of the hydrogeologic conditions and ground water flow, and identification of
potential ground water receptors.

Soil borings and ground water monitoring wells were installed during the period of June 4,
1991 through June 7, 1991. The soil borings were installed on the Estate property (MW-4);
on the property owned by the City of Beloit, immediately north of the Estate (MW-5, MW-
8); and in the Ace Hardware parking lot, east of the Estate property (MW-9). All of the
soil borings were converted to ground water monitoring wells. Additionally, three deep
wells were installed in nested locations (MW-2S/D, MW-3S/D, and MW-10S/D).

Six soil samples were submitted to Ortek Environmental Laboratory for analysis of total
petroleum hydrocarbons, survey method, to determine the concentrations and character of
petroleum fractions found in the soil. The samples were also analyzed for volatile organic
compounds (method 8021), asrequired under the WDNR LUST Analytical Guidance (June,
1991). Seven soil samples were analyzed for lead, as required. Two additional samples,
from MW-10S/D, where waste paint was identified, were analyzed for heavy metals to
evaluate if metals were leaching from the waste paint into the adjacent soil.

Ground water samples were collected and analyzed from all of the monitoring wells and
deep wells. All of the samples were analyzed for VOCs (method 8021, per the WDNR
LUST Analytical Guidance). Four additional samples were analyzed for PAHs (method
8270, per WDNR LUST Analytical Guidance). The PAH samples were selected from wells
identified as containing fractions of 1) gasoline, 2) diesel fuel, 3) both gasoline and diesel
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fuel, and 4) containing no detectible concentrations of gasoline or diesel fuel, to serve as
background. Five samples, collected from wells in the vicinity of the waste paint area, were
analyzed for VOCs (method 8240). Six samples were analyzed for lead and other heavy
metals. The samples were selected from the well locations most likely to be impacted and
at random to characterize the site ground water for lead and other heavy metal
concentrations.

Three water samples, a trip blank, a field blank, and a randomly-selected duplicate, were
analyzed for appropriate parameters as quality control samples.

An additional investigation was performed on the waste paint found behind the 433 building
and on the oily product found in MW-3S. A sample of the waste paint was analyzed for
heavy metals. The oily product was analyzed for VOCs (method 8240), PAHs (method 8270
to include creosols), PCBs, RCRA metals, and TPH survey. The paint was found to contain
relatively high concentrations of lead, mercury and chromium. Lesser concentrations of
barium, cadmium and arsenic were also identified. The oily product in MW-3S was found
to consist primarily of gasoline and diesel fuel fractions. The material also contained
detectible concentrations of lead, arsenic, and various PAHs. No PCBs or creosols were
identified in the product.

Diesel fuel fractions were found in the soil on the Estate Property in the vicinity of the AST
bunker, AST piping, UST Location 1, and abandoned dispenser islands. On the North
Parcel, diesel fractions were found in the soil in the vicinity of MW-8. Gasoline fractions
were found in the soil in the vicinity of UST Location 1, the abandoned dispensers, and
near the Rock River. This is consistent with the location of gasoline facilities and the 1984
gasoline release.

VOCs were found in the soil throughout the Estate site. VOCs usually associated with
paints were found in the soil in the western half of the site. This is consistent with the
location of former paint manufacturing operations.

Lead concentrations in the soils were generally within the concentrations expected for the
soils and fill material found at the site. The exception is the shallow soil at MW-10S/D,
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which appears to be impacted by the waste paint found at that location. Elevated
concentrations of barium, cadmium, chromium and mercury were also identified in the
shallow soil at MW-10S/D; however, the elevated metal concentrations in the shallow soils
appear to return to normal in soils from eight feet below the ground surface.

Ground water at the site is impacted with petroleum fractions in the vicinity of the AST
locations and UST Location 1. Petroleum fractions were not found in the ground water in
the south portion of the Estate property. On the North Parcel, petroleum fractions were
found in the ground water in the vicinity of MW-8.

VOC:s usually associated with paints were found in the ground water at MW-1 and MW-10S.
These are likely the result of the presence of paint waste on the ground in these areas.
Semi-volatiles (PAHs) were identified in three of the four wells tested. However, two of
the three wells, MW-7 and MW-6, contained only trace concentrations of naphthalene,
which may be associated with the petroleum found at the site. In MW-3S, several PAH
compounds were found in the ground water. The presence of these compounds is thought
to be the result of dissolution of the heavy fractions found in coal and asphalt in the-
presence of lighter fractions in gasoline and diesel fuel. The presence of free gasoline and
diesel fuel in MW-3S could result in such phenomena.

The ground water flow at the site is characterized by two different flow systems. The local
flow system, the "local system," consists of the shallow water within approximately 150 feet
of the Rock River. In this cell, water is flowing from the river, predominantly to the east.
This cell is characterized by a strong downward vertical gradient. The second flow system,
the "regional system," consists of ground water flowing, presumably from the highlands east
of the site, toward the river. The local system appears to discharge to the regional system,
which appears to discharge to the Rock River at some location downstream of the dam at
the Blackhawk power station.

Potential ground water receptors include underground utilities located on the property, the

Rock River downstream of the dam, and an active municipal water well located downstream
of the dam. Underground utilities are not likely potential ground water receptors, based
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on the proximity of the utilities to areas of impacted ground water. The exception to this
is the new storm water sewer located on the North Parcel.

The potential for detectible concentrations to be discharged to the river are limited because
of retardation of the contaminants in the shallow soils at the site, natural degradation and
physical filtering of contaminants, and dilution upon mixing with the regional flow system.

One municipal water well, WP&L #8, is located within one mile, downstream of the Estate.
The well is not thought to be a significant concern as a potential ground water receptor
because the well is cased throughout the glacial aquifer. Additionally, ground water quality
results for the water in WP&L #8 indicate that none of the contaminants found at the
Estate property are found in the ground water from WP&L #8. )
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9.0 RECOMMENDATIONS
9.1 Summary of Potential Remedial Alternatives

The adverse environmental impact at the Estate property site can be divided into three
broad categories: soil contamination, ground water contamination, surface debris, and
product. Surface debris includes the paint waste found in the vicinity of the 433 building,
contaminated construction debris, and the piping associated with the AST and UST systems.
Product refers to the petroleum on ground water in MW-3S. The various remedial
alternatives may be divided into the categories of removal or inoculation. Removal may
consist of in-situ or ex-situ removal. Inoculation may consist of rendering the contaminant
immobile, isolating the contaminant to protect against potential human exposure, or altering
the contaminant to a form that does not provide a significant risk to human health or the
environment.

Because of the significant amount of water entering the site, removal or inoculation
technologies may be coupled with ground water gradient control. Ground water gradient
control may consist of a physical barrier that extends down to regions of lower hydraulic
head in the aquifer. This would control both the amount of water entering the site and the
ground water elevations.

Prior to discussing particular remedial actions as they may apply to the site conditions, a
brief overview of the various potentially feasible remedial actions is presented.

Impacted Medium Potential Solution Technique

Soil Removal (ex-situ) Excavation and off-site disposal
Excavation and on-site treatment
Removal (in-situ) Soil washing
Vacuum extraction

Vegetative uptake

55

DAMES & MOORE



Impacted Medium

Phase III Subsurface Investigation Report

Ursula Borgerding Estate Property
March, 1992

Potential Solution

Technique

Soil (continued)

Ground Water

Surface Debris

Product

Inoculation

Removal

Inoculation

Removal
Inoculation
Removal

Inoculation

9.1.1 Excavation and Off-Site Disposal

Cap

Vitrification
Solidification/stabilization
Bioremediation

Pump, treat and discharge (carbon
adsorption/air stripping, UV
oxidation, or POTW treatment)

Vitrification
Vegetative uptake

Chemical precipitation, ion exchange,
evaporation, filtration, floatation,
electrolysis

Cap

Bioremediation (ex-situ or in-situ)
Excavation and off-site disposal
Cap

Pump and off-site disposal

Pump and on-site treatment

Excavation and off-site disposal of the impacted materials found at the site could be
implemented to address the impacted soil and surface debris. Excavation of the impacted
soil and surface debris would remove the contaminants from the site, eliminating the
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potential for those materials to cause future impact to the ground water at the site. The
materials can be disposed of in a sanitary landfill. However, excavation and disposal of
contaminated soil is only appropriate if the material can be completely removed. In the
case of the Estate Property, excavation is not appropriate as a remedy for the soil because,
impacted soils exist within the saturated zone. The saturated soils cannot be effectively
excavated, and off-site disposal of saturated soils is not allowed at most landfills.
Additionally, excavation and landfill disposal is only cost-effective if the volume of the
material to be disposed of is less than 1,000 cubic yards. Beyond 1,000 cubic yards, on-site
treatment becomes more cost-effective. The estimated volume of soil to be remediated at
the Estate is approximately 15,000 cubic yards.

For the surface debris, excavation and off-site disposal may be an appropriate alternative.
The surface debris will consist of significantly less material, making excavation and disposal
cost-effective. Additionally, the surface debris to be addressed is located in areas with lower
ground water, making excavation practical.

9.1.2 Excavation and On-Site Treatment

On-site treatment of excavated materials could consist of biotreatment or thermal
destruction. Excavation and on-site treatment of impacted soil is not appropriate due to
the constraints of excavation, described above. On-site treatment of the surface debris may
be appropriate only to the extent that contaminated debris may be rendered
uncontaminated during a treatment process, and therefore, disposed of as solid waste
instead of contaminated waste. However, the cost of on-site treatment may easily exceed
the cost of disposal of contaminated surface debris as contaminated waste.

9.1.3 Soil Washing

In-situ soil washing has three primary components: extraction wells, injection wells or
trenches, and waste water treatment system. (Disposal or untreated discharge are not likely
options, and therefore, will not be addressed here.) During in-situ soil washing, a solvent,
surfactant solution or water is injected as a flushing fluid into the soil through injection
wells or trenches, which are located in the area of contamination, and up-gradient from the
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extraction wells. The purpose of the flushing fluid is to increase the solubility of the
contaminants within the soil and ground water, thus the contaminants are carried in
solution. The flushing fluid travels through the contaminated zone to the extraction wills,
where it is collected. The flushing fluid is then processed in the waste water treatment
system, where contaminants are removed. After treatment, the purified solution is re-
injected into the system or discharged (Holden, et al., 1989).

The effectiveness of soil washing is primarily dependent on the types of contaminants to be
remediated and the porosity of the soil. If metals and organics occur together in the zone
of contamination, the selection of the type of flushing fluid becomes difficult. In this case,
pre- or post-treatment may be necessary. Cleaning soils and ground water at a typical site
can take three to four years.

Difficulties associated with this technology, as it would apply to the Estate property, include
ensuring that all of the injected flushing material, and the contaminants in solution, are
recovered by the extraction wells. Detailed knowledge of the hydrogeology of the site is
necessary. Additionally, because of the potential added risk to ground water quality, the
WDNR is reluctant to allow injection of any fluids into the subsurface environment.

9.1.4 Vacuum Extraction

Soil vacuum extraction (VE) is the process by which an active vacuum is applied to a well
or wells in order to extract volatile compounds in the vapor phase. VE technology is
applicable to the removal of a wide variety of volatile compounds and is most effective in
permeable soils. Conventional VE technology cannot, however, be used to remediate
ground water. If conventional VE technology is applied at the Estate property, it will have
to be coupled with pixmp and treat technology to address the ground water.

Two-phase vacuum extraction is an advance on conventional vacuum extraction technology
in that it is capable of removing volatile contaminants from the ground in both the liquid

and vapor phases. Subsequently, the two-phase VE system is more appropriate for sites
with high or fluctuating ground water tables.
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At the Estate property, both the soil and ground water require remediation of volatile
compounds. Given the high ground water table, the two-phase system would be the more
appropriate of the VE technologies available. However, the disadvantage of any VE
technology with respect to the Estate site conditions, is that VE will not effectively address
heavy metals or semi-volatile compounds. Another disadvantage of VE technology arises
when the affected soil is heterogeneous. In this case, flow may bypass the finer soils,
moving in the path of least resistance. Although the technology to correct this inefficiency
has not been developed, careful planning can reduce the affects in some cases.

Off-gas permitting may be required, as well as discharge of recovered water. Additionally,
recovered water is likely to require pre-treatment prior to discharge.

Although VE may be applicable as a remedial technique for addressing the volatile
compounds in soil and ground water, VE will not address metals, solids (surface debris), or
semi-volatiles compounds effectively. Therefore, if VE was selected to remediate the site,
it would have to be coupled with other technologies.

9.1.5 Vegetative Uptake

Vegetative uptake of contaminants may be applicable, to some degree, to the remediation
of soil and ground water. The process includes the absorption of contaminants through the
root system of plants and the translocation and storage of the contaminants in the plant
tissue. The efficiency of uptake of contaminants in plants is dependent on the availability
of the contaminant in the soil and the movement of the element to the root and the form
of the element in the soil (only ionic forms of an element are absorbed by plant
roots)(Smith, 1985).

In vegetative uptake, the process by which the contaminants are removed is translocation.
Therefore, once the plants have completed the growth cycle, they must be harvested and
removed from the site. This is to prevent the reentering of the contaminant into the soil
when the plants die and decompose. After the plants have been harvested, they must be
disposed of in an environmentally safe manner.
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The potential for a vegetative uptake system is good if the following limitations of the
system are realized: The vegetative uptake system will take a considerable amount of time,
it must be determined if there are plant species available that can accomplish the desired
contaminant extractions, and if the soil conditions are able to produce, or can be modified
to produce optimal growth for the selected plants. Once the species of plant and the soil
type is decided on, uptake trial tests are necessary (Smith, 1985).

Plants have been documented to absorb inorganic compounds, such as heavy metals;
however, there is little documentation on the ability of plants to absorb organic compounds.
Plants have been demonstrated to absorb organic herbicides, leading some researchers to
draw parallels between absorption of herbicides and absorption of other organic pollutants.
Additional research is necessary to verify or disprove this parallel (Smith, 1985). Another
limitation of vegetative uptake is the limited depth from which contaminants will be
absorbed; the depth of the root system.

9.1.6 Surficial Capping

Capping is a means of isolating the soil from the elements and reducing or eliminating
precipitation infiltration to the impacted subsurface. As previously discussed, the primary
source of contamination at the site is the releases to the surface soil. Infiltration of
precipitation washes the contaminants from the soil and mobilized them to the ground
water. The strong downward vertical gradient in the most heavily impacted areas of the site
enhance the mobilization of contaminants transported to the ground water table by
infiltration. A non-permeable cap would reduce or eliminate the infiltration of precipitation
through the impacted soils, and thus reduce the mobilization of contaminants to the ground
water. With the reduction of water input to the impacted zone, the natural chemical,
physical and biological processes can act on the contaminants in the soil and ground water.

Generally, a cap consists of a clay liner, two to four feet thick, covered by soil and shallow-

rooted vegetation (deep-rooted vegetation can penetrate the liner, allowing a path for water
to migrate). The clay liner can be replaced by or used in conjunction with a synthetic liner.

60

DAMES & MOORE



Phase III Subsurface Investigation Report
Ursula Borgerding Estate Property
March, 1992

Factors influencing the effectiveness of a cap are the nature and concentration of
contaminants in the soil and ground water, ground water flow through the impacted zone,
and the natural processes operating in a system that would decay or retain contaminants.
However, the most significant factor influencing the effectiveness of a cap is controlled land
use. If the land is zoned as a green area and will not be further developed, capping would
be an effective remedial technique for the site. However, if buildings are located on the
capped area, the building footings will provide a path for water migration into and through
the cap, destroying the integrity of the cap. Even as a green area, the type of vegetation
at the site will have to be monitored to ensure that no deep-rooted plants or trees grow to
sized that would threaten the integrity of the cap.

While capping would be an appropriate technique to reduce the migration of contaminants
and provide a barrier between the contaminants and the public, additional measures would
have to be taken to address the petroleum in MW-3S. Although the product in MW-3S is
not likely to migrate to any significant degree, it should be recovered from the subsurface
by means of a pumping system and properly disposed.

9.1.7 In-Situ Vitrification

The basic concept of in-situ vitrification (ISV) is to prevent contaminants in the soil from
mobilization by entombing the contaminated soil in a glass-like medium, formed by melting
the surrounding soils. ISV is applicable to soils as a form of inoculation. ISV will also
address ground water in the treated area, essentially by vaporizing the water, which will
escape with other gases during the cooling phase of the ISV process.

The process of ISV uses electrodes, each installed in the contaminated soil and extending
the entire depth of the contaminated zone. A conductive starter mixture of graphite and
glass frit is placed in the soil around the electrodes to made the initial conduction easier.
A strong current is passed through the electrodes. The current is transferred to the
graphite-glass mixture, which is destroyed by oxidation. Once the graphite-glass mixture
completely oxidizes, the current is transferred to the soil surrounding the mixture, causing
it to melt. Once the current ceases to be transferred, the melt cools and solidifies,
incorporating the nonvolatile contaminants into the solid matrix. The organic contaminants
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are not incorporated in the solid matrix, but are destroyed by the current. The byproducts
of the destroyed organics migrate to the surface, combusting when in the presence of oxygen
(Holden, et al., 1989).

Gases are given off during the cooling phase of the ISV process. Because of the escaping
gases, a hood must be placed over the processing area to collect the escaping gases until
they can be analyzed. If the volatile concentrations being released are determined to be
within state and federal regulations, the gases may be released to the atmosphere (Hansen,
verbal communication)(Holden, et al., 1989).

Factors affecting the effectiveness of ISV include soil moisture, depth to ground water, soil
permeability, the nature of the contaminants and buried metals. Soils will not melt until
all of the water is evaporated. Generally, if ground water is present and the soils have a
permeability in excess of 10 cm/sec, the ISV process becomes uneconomical (Hansen,
verbal communication). The sheer volume of ground water at the site, being located
adjacent to the Rock River, would make ISV impractical if not technically infeasible. The
rate of incorporation of volatile metals into the melt is reduced near the surface. If
combustibles are present, heavy metal oxides can be produced (Holden, et al., 1989).

If buried metals are present, a short circuit can occur between the electrodes. Buried metal
can be a factor if the buried metal is 90 percent of the linear distance between electrodes
(Holden, et al., 1989). Much of the Estate Property is covered by steel-reinforced concrete.
Additionally, buried concrete was encountered at numerous drilling locations. Itis unknown
if the buried concrete contained steel reinforcement. A geophysical survey of the site would
have to be performed to identify the amount and location of buried metal before the
applicability of this technology to this site could be determined.

9.1.8 Solidification/Stabilization

The stabilization/solidification and ISV processes are similar in their basic concepts. Each
process reduces the mobility of the contaminants in the soil be encapsulating the
contaminants within a matrix that has a low permeability. In the stabilization method, the
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matrix used is introduced into the soil environment. In contrast, the ISV process creates
the matrix from the soil.

To entomb the contaminated soil within a matrix, two different technologies are currently
being used in the solidification process. The technologies are the Detoxifier and the Geo-
Con/DSM system. Both systems inject stabilizing agents into the soil through various
methods; however, the Geo-Con/DSM system also blends the agents with the soil at depth.
Various stabilization agents are used for the matrix in the solidification process. The agents
are categorized as follows: cement-based, silicate-based, thermoplastic-based, or organic
polymer-based materials. To give the matrix specific characteristics, an additive will often
be added to the primary stabilizing agent. An example is the addition of silicate to cement
that will stabilize a wider range of material than a cement-based stabilizing agent. When
selecting the stabilizing agents, the additives, and determining the waste-to-additive ratio
and mixing and curing conditions, it is essential that the chemical and physical
characteristics of the waste be known. This is to ensure that the integrity of the end product
can be predicted (Holden, et al., 1989).

The long-term effects of the solidification are not known and are predicted to vary
according to the site. Because of this unknown factor, it is necessary to monitor the gases
and leachate from the solidification product. According to Holden, ez al. (1989), in the
presence of leachable metals, the effectiveness of certain stabilization methods will vary.
The presence of certain listed chemicals in the soil that is solidified will retard the setting,
curing and strength of the final product. Additionally, the presence of soluble salts of
manganese, tin, zinc, copper, and lead will reduce the strength of the final product, cause
variations in setting time and reduce the dimensional stability of the cured matrix, which
could increase the leachability potential of the final product. Lead was identified in the soil
at the site, however, it is not known if the lead is in the form of a soluble salt. The
presence of the other soluble salts has not been investigated, but is possible, given the
nature of the fill material at the site.
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9.1.9 Bioremediation

Bioremediation is the process by which micro-organisms are utilized to metabolize
contaminants in the soil and ground water. Bioremediation technology can consist of
several levels of technology, from monitoring the naturally-occurring microbial activity at
a site through a system that includes development of a specific microbial population,
introduction and maintenance of the species, and use of a bio-surfactant to render the
contaminants available. Because the use of low-technology bioremediation as a sole-
remediation technology has proven to be less predictable and reliable, only the high-
technology bioremediation systems will be addressed here.

A bioremediation system utilizes essentially similar equipment to a vacuum extraction (VE)
system with the addition of microbacteria to enhance the cleanup process. The
bioremediation system distributes a biosurfactant throughout the unsaturated treatment
area, releasing the adsorbed compounds for recovery and metabolism. Because
bioremediation uses both the physical process of vacuum extraction and microbial action,
the system can, in some cases, clean a site to within regulatory criteria in as little as 60%
to 80% of the time required by VE alone. Additionally, because the bioremediation system
is a closed loop, air discharge is minimized. As with the VE system, the bioremediation
method could effectively clean the soil to within WDNR cleanup criteria, could address
contaminants under buildings and around buried utilities.

The system utilizes vapor extraction-type wells to perform active extraction of contaminant
vapors and injection of heated, oxygenated air to enhance biodegradation of contaminants.
Preparation of a site for the operation of a bioremediation system involves the installation
of soil vapor extraction wells, soil vapor injection wells, and pressure-gradient monitoring
wells. In addition to the installation of the system’s plumbing network, soil samples must
be collected for biological analysis. Samples collected for biological analysis are used to
culture a site-specific inoculum for enhancement of biodegradation.

The process of inoculum preparation consists of screening site soil samples for bacteria
capable of degrading the contaminants found at the site and then culturing those bacteria
into a dense microbial broth for later application to the site’s soil. The purpose of the

64

DAMES & MOORE



Phase III Subsurface Investigation Report
Ursula Borgerding Estate Property
March, 1992

bacterial inoculum is to reduce the time required for site restoration through rapid
biotreatment. Once the bacterial population is developed, the bacteria are applied to the
subsurface through shallow surface trenches. Once inoculated, the subsurface environment
can be enhanced through the injection of warm, moist, oxygenated air into the core of the
impacted area. This process maintains an optimal environment for degradation of organic
compounds throughout the soil column.

Following the inoculation of the site soils, active site restoration commences. This closed-
loop process will involve the extraction of contaminant vapors from the vapor-extraction
wells. Once the contaminant vapors are extracted from the subsurface, they are condensed
on media within the system, with the condensate directed to a bioreactor for degradation.
There is no discharge from the bioreactor. After the contaminants are removed from the
extracted vapor, the vapor is heated, moistened, oxygenated and returned to the subsurface
through a vapor injection well. The re-injection process, eliminating atmospheric discharge,
maintains a viable subsurface environment for effective biotreatment. Because the injected
air is warmed, the system maintains active bacterial colonies throughout the year.

Factors affecting the effectiveness of a bioremediation system include the type of
compounds to be remediated, soil permeability, ground water elevations, ground water
fluctuations, and natural microbial populations. Bioremediation is most applicable to sites
contaminated with organic compounds, although heavy metals can be fixed to some degree.

Soil permeability is a factor in bioremediation as it relates to the mobility of the
contaminants and bacteria. The presence of shallow ground water or fluctuating ground
water levels may develop anaerobic conditions in the impacted soil, which could damage the
bacterial population.

9.1.10 Pump, Treat and Discharge

Impacted ground water could be extracted from the subsurface through a series of recovery
wells or recovery trenches. The water could then be discharged directly to a POTW system
or treated on-site prior to discharge. If the water is treated on site, discharge may be to a
sanitary sewer system or to the Rock River may be an option, depending on the post-
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treatment water quality (discharge to the storm sewer system is not specifically addressed
as the storm sewer system discharges to the Rock River).

Pump systems could be designed to address both impacted ground water and the product
found in MW-3S. Recovery wells generally are constructed of four- or six-inch PVC or
stainless steel, and are equipped with pumps specifically calibrated to the hydrogeologic
parameters of the aquifer. Recovered ground water (and product) can be treated off site
at a POTW, if contaminant concentrations are within acceptable limits. On-site treatment
could include carbon adsorption/air stripping or UV oxidation for organics. If treatment
of metals in ground water is required, on site treatment could be performed by chemical
precipitation, ion exchange, evaporation, filtration, floatation, or electrolysis.

The effectiveness of a pump and treat system is influenced by the pumping rate and
duration of the program. The contaminants in the ground water will also adsorb to the
organic carbon in the subsurface. This is a reversible process, however, and the
contaminants trapped in the soil will eventually desorb and become mobile in the ground
water system. The pumping rate of the system must be slow enough to allow for reentry
of the contaminants into the ground water for recovery, yet fast enough to create and
maintain an effective radius of influence. The latter will be the most difficult to control
because of the site’s proximity to the Rock River and the observed rapid recharge rates of
the aquifer to pumping stress.

Carbon Adsorption/Air Stripping

Carbon adsorption is the process by which ground water may be treated by filtering the
water through activated carbon. Activated carbon can also be used to treat ground water
in the vapor phase through air stripping. Certain organic contaminants adsorb readily to
carbon, thus effectively removing the compounds from the water. The majority of the
volatile and semi-volatile compounds found in the ground water at the site are easily
adsorbed to carbon.

The equipment necessary for the operation of liquid-phase carbon adsorption systems
includes a ground water pumping system and carbon canisters or vats designed to allow
appropriate water retention times and manage the flow rates required to maintain a radius
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of influence in the aquifer. An effluent containment tank would also be necessary to
contain the treated water until laboratory analyses and discharge permitting could be
obtained.

The equipment necessary for the operation of vapor-phase carbon adsorption systems
includes the equipment identified above plus an air stripping tower. In the air stripping
process, recovered water is pumped into the system through the top of the site stripping
tower at a controlled flow rate. Clean air is blown from the base of the system, counter-
current to the water flow, to increase the area of contact and allow volatilization of organic
compounds into the air stream. The air stream is then passed through a de-mister to
remove additional moisture. The organics, as well as some water vapor, are released to an
off-gas treatment system which utilized activated carbon to filter out the organics. Options
for disposal of spent carbon, from either liquid-phase or vapor-phase treatments, include
regeneration, landfilling or incineration.

An issue that must be addressed regarding the appropriateness of air stripping is the
potential to develop explosive conditions within the system due to high concentrations of
volatile compounds, especially if treating the petroleum product found in MW-3S.
Pretreatment of the water containing the petroleum product, by use of an oil-water
separator system, may be necessary to avoid damage to the system.

UV Oxidation

Ultraviolet oxidation (UV Ox) is the process by which ultraviolet light is combined with
ozone or peroxide to create a highly oxidative environment in which organic compounds are
broken down into non-hazardous constituents, including CO, and H,0. U.S. EPA
demonstration studies (1989) indicate that the process has been effective in reducing
concentration of chlorinated solvents, pesticides, aromatics to levels below practical
quantitation limits.

A typical UV Ox system consists of an oxygen source, an ozone generator or hydrogen
peroxide feed system, a UV oxidation reactor, and an ozone decomposer (Fletcher, 1987).
The reactor provides controlled, simultaneous UV-oxidant contact, which can be operated
on a continuous flow basis or in batch mode. Flow rates can vary from 1 gpm to 1,000 gpm.
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The UV Ox process has been proven effective on a variety of organic compounds. Past
applications have included the reduction of petroleum fractions from 14,000 p.g/1 to less than
2 pg/l. Additionally, the U.S. EPA has recognized UV Ozx as an alternative to activated
carbon where the effluent discharge requirement is less than one ug/l.

The effectiveness of UV Ox is dependent on several factors. The presence of free product
on the water can interfere with the oxidation process by consuming oxidant, coating the UV
lamp sheaths, and interfering with the diffusion of ozone. Pretreatment of the water,
including removal of free product and pH adjustments, may be required.

Chemical Precipitation, Ion Exchange, Evaporation, Filtration, Floatation, Electrolysis
Metal concentrations in the ground water are generally below the NR 140 enforcement
standards, with the exception of lead in MW-10S. The preventive action limits are exceeded
in MW-3S for barium and lead, MW-8 for barium, and MW-4 and MW-10S for arsenic.
If ground water treatment for metals is required, remedial options may include:

J Chemical precipitation, including coagulation, neutralization, precipitation,
flocculation, and coprecipitation;

. Ion exchange;

d Evaporation;

. Filtration, including ultrafiltration and reverse osmosis;

. Floatation, in combination with precipitation or flocculation;

. Electrolysis.

Of the treatments listed above, only evaporation, ultrafiltration and chemical precipitation
have had full-scale field application. Additionally, some of the others not only have not had
full-scale applications, but also have identified constraints on applicability. For example,
floatation requires significant capital outlay, requires large amounts of chemicals and energy
to operate, and has not been proven in full-scale operations.

Implementation of a remediation system for the removal of the identified heavy metals may
not be required. Further ground water investigation and sampling must be conducted to
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verify actual levels of metal contaminants. In addition, if a two-phase VE system is used,
remediation of metals may not be required. Generally, during the operation of a two-phase
VE system, low levels of metals tend to fixate in the surrounding soils. Assuming that such
a situation occurs at the Estate property, the additional expense of metals recovery
remediation would be eliminated.

9.2 Recommended Remedial Actions

The varied contaminants and media to be remediated at the site make the design of a
remediation system difficult. No single technology will address all of the impacts at the site
effectively. Of the technologies listed above, only soil washing, vacuum extraction,
bioremediation, pump and treat, and capping offer feasible alternatives. Each has
disadvantages and none could be applied to address the site as a whole. Soil washing would
require pump and treat technology to collect the wash and to address the free petroleum
separately. Pump and treat technology is only applicable to the ground water and does not
address the soil. Additionally, the treatment methodology may require pretreatment or
separate treatment of the free petroleum. Vacuum extraction, bioremediation and capping
could address both soil and ground water contamination, but a separate system to address
the free petroleum would likely be required. In all cases, excavation of the piping
associated with the AST and UST systems is recommended. Additionally, excavation and
off-site disposal of the waste paint is advisable.

Because the majority of the impact is the result of above-ground and underground
petroleum storage tank releases, under the PECFA program, the least expensive alternative
that the WDNR will accept must be implemented. If zoning controls can be implemented
to restrict use of the Estate property, capping, coupled with excavation and disposal of
surface debris and pumping and disposal of free petroleum is the recommended alternative.
Capping is the least costly of the options and, although actual remediation of the
contaminants in the soil and ground water would occur by natural processes over a longer
period of time, the issue of potential public health would be addressed quickly.

If zoning restrictions cannot be achieved and enforced, a remediation program including
either bioremediation or VE in conjunction with pumping and disposal of free petroleum
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and excavation and disposal of surface debris is recommended. The determination of
whether to use bioremediation or VE may be based on cost, as the end result is expected
to be similar. Implementation of any of the recommended site remedies should be coupled
with a ground water gradient control facility.
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10.0 LIMITATIONS

Dames & Moore and its subcontractors for this project certify to the best of their
knowledge and belief that the information contained herein is accurate and complete. The
subsurface investigation was conducted in accordance with accepted practices for the
environmental consulting profession. Information provided by others was accepted as true
and complete and the on-site inspection process was limited to only those activities that
were immediately visible and obvious.

Due to the limitations of the inspections and investigative process and the necessary use of
unverified data furnished by others, users of this report relying on information contained
herein are cautioned that Dames & Moore and its subcontractors cannot assume liability
if the actual conditions vary from the information contained in this report.

The information, conclusions and recommendations provided in this report apply only to
the Ursula Borgerding Estate property as it existed at the time of the investigation. If site
uses, conditions, regulations or laws change, conclusions and recommendations may no

longer apply.
Respectfully submitted,
DAMES & MOORE

’//74_\’ = £ 7/ \ A | v //» .:
Kristine M. Stehr //, Bruce L. Cutright ./
Hydrogeologist " Managing Associate
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TABLE 5
PID READINGS

URSULA BORGERDING ESTATE

433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

N.D. - Not detected.

PID readings are peak values.
IU - Instrument units, ppm, based on 100 ppm isobutylene calibration.

* Sample submitted for laboratory analysis.

Sample Id PID (TU) Sample Id PID (IU) Sample Id PID (TU) Sample Id PID (TU)
MW-2D/1’ 59 MW-3D/1 1758 " MW-4/1 12.4 MW-5/1 25
2 244 R 1247 II 2 31 2 20
3 982 ) 48
/4 1138
5 1532
MW-8/1 3.9 MW-9/1 N.D. ' MW-10D/1 145 .
2 243 r N.D.: 2 58.9
B % A 20 |
/4 21
/5 2.7
|
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TABLE 12
ROCK RIVER WATER ELEVATION DATA
URSULA BORGERDING ESTATE PROPERTY
| 433-437 WOODWARD AVENUE, BELOIT, WISCONSIN |

Date Upstream of Blackhawk Dam Downstream of Blackhawk Dam
May 2, 1991 744.6 736.0

June 4, 1991 744.6 734.0

August 27, 1991 745.0 7329

September 30, 1991 744.6 733.4

October 7, 1991 744.6 733.9

October 16, 1991 744.8 733.8

January 20, 1992 744.9 (river iced over)

January 31, 1992 744.7 734.6

River water elevations obtained from Wisconsin Power & Light Company.
River elevations based on correlation to USGS benchmark; reported in feet above mean sea level.
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PROPERTY OWNERSHIP (l;rRAgli‘EI;:R%I'Y ABSTRACT) SUMMARY
URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN
|
DATE GRANTOR GRANTEE TYPE
11/22/1838 United States Otis P. Bicknell Government Entry
4/21/1842 United States Otis P. Bicknell Patent
6/26/1837 William Jones & Wife Chas. Walker Warranty Deed
4/11/1840 Otis P. Bicknell Horace White Quit Claim Deed
12/6/1843 Horace White & Wife Phillip Keamey Quit Claim Deed
4/28/1852 Philip Kearney Timothy Higgins Warranty Deed
9/21/1854 O.P. Bicknell & Wife Paul Dillingham Quit Claim Deed
4/25/1855 Paul Dillingham & Wife Jackson Bushnell Quit Claim Deed
8/24/1857 Timothy Higgins Jackson Bushnell Quit Claim Deed
9/17/1857 Jackson J. Bushnell Beloit College Board of Trustees | Warranty Deed
4/1858 Diana M. Kearney Philip Kearney Quit Claim Deed
4/14/1858 Rock County & State of Jacob D. Woodruff Tax Deed
Wisconsin
9/13/1867 Beloit College Board of Trustees | Rock River Paper Mfg. Co. Quit Claim Deed
1/2/1885 Rock River Paper Mill Co. Beloit Water Power Co. Deed
4/1/1885 Rock River Pater Co. Booth M. Malone Deed
6/20/1885 Booth M. Malone & Wife Moses R. Doyon Quit Claim Deed
7/24/1885 Moses R.Doyon & Wife Rock River Paper Mill Co. Quit Claim Deed
1/31/1895 Rock River Paper Mill Co. Hugh McGavock Warranty Deed
4//22/1898 Hugh McGavock & Wife Knickerbocker Ice Co. Warranty Deed
7/18/1902 Knickerbocker Ice Co. Joseph A. Janvrin Quit Claim Deed
4/26/1911 Joseph A. Janvrin City Ice Co. Warranty Deed
5/14/1913 City Ice Co. Edward Branigan Warranty Deed
4/4/1931 Edward Branigan Standard Oil Co. (Indiana) Lease
10/25/1935 Edward Branigan City Ice & Fuel Co, Quit Claim Deed
12/31/1940 City Ice & Fuel Co. Edward Branigan Warranty Deed
1/5/1946 Edward Branigan Estate Robert Branigan, Ursula will
Borgerding
11/7/1946 Robert & Evelyn Branigan Ursula Borgerding Quit Claim Deed
8/25/1954 Ursula Borgerding Wisconsin Power & Light Warranty Deed
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TABLE 2
PROPERTY TENANCY SUMMARY

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

Tenancy Dates 433 Woodward 435 Woodward 437 Woodward Source

1958 Woodward Oil Co. 9/4/58  Electrical Permit

1960 Osborn’s (435B) 2/26/60  Electrical Permit

1960 Murmac Finishes, Inc. (435 B) 2/5/60  State of Wisconsin Industrial Commission

2/22/60  Electrical Permit
12/4778 DILHR TAG. Flash Report (no address)

1961 Finnegan Oil Co. 11/21/61 Electrical Permit
1964 Rem Frey Alignment (Brake) 3/9/64  Electrical Permit
Service 6/18/64  Building Permit Application
1972 Price-Rite Oil Company/Gas 8/1/12  DILHR citation
Station 9/19/72  Beloit Fire Dept. correspondence

11/22/72 Beloit Fire Dept. report
1/31/73  Beloit Fire Dept. correspondence
9/8/74  DILHR citation

1972 Price-Rite Gas Station 9/4/72  City of Beloit Report of Alarm
6/21/84  Beloit Fire Dept. correspondence

1973 Ken Wagner Locksmith (bldg?) | 9/27/73  Beloit Fire Dept. Inspection Report
6/11/74  Beloit Fire Dept. Inspection Report
6/23/15  Beloit Fire Dept. Inspection Report
8/10/84  Arthur R. Moss & Co., Inc. correspondence

1982 D&S Gun Shop (bldg?) 4/5B82  City of Beloit zoning commission ordinance no. 1770
7/13/82  City of Beloit signage violation

1984 James Moriarty 1/3/84  Resolution authorizing conditional use on property

1986 The Press 10/6/86  Beloit Fire Dept. Official Notice

1986 Drevdahl Automotive 10/5/86  Beloit Fire Dept. Official Notice

11/8/88  Beloit Fire Dept. Official Notice

1988 Heritage Painting 11/8/88  Beloit Fire Dept. Official Notice
6/22/89  Beloit Fire Dept. Official Notice
11/30/89 Beloit Fire Dept. Official Notice

1989 Superior Automotive Elect. 10/1989 On-site observation




TABLE 4
CITATIONS

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

DATE TENANT AUTHORITY OFFENCE

8-7-72 Price-Rite Gas Station Beloit Fire Department | Valve and pipe joints leaking near diked area;
pipes from AST to UST are not closed connection
with valve controls; pump propped up on cement.

9-4-72 Price-Rite Gas Station Beloit Fire Department | Open valve in west dispenser leaking gasoline to
pavement; leaks in piping near main valve,

11-22-72 Price-Rite Gas Station Beloit Fire Department | Leaking gasoline from improperly sealed conduit
at pump house.

1-31-73 Price-Rite Gas Station Beloit Fire Department | Illegal flood lamp wiring near west dispenser
resulting in fire. it

9-18-74 Price-Rite Gas Station DILHR Pipeline connections without emergency internal
valves; tanks have leaks; no check valve for
automatic backflow protection.

6-21-84 Price-Rite Gas Station Beloit Fire Department | Ordered to secure all valves in response to May
24, 1984 gasoline release.

10-6-86 The Press Beloit Fire Department | Improper storage of flammable waste (oily rags).

10-15-86 Drevdahl Automotive Painting | Beloit Fire Department | Storage of flammable liquid not meeting code.

11-8-88 Drevdahl Automotive Painting | Beloit Fire Department | Illegal storage of flammable liquid in building.

11-8-88 Heritage Painting Beloit Fire Department | Hlegal storage of flammable liquid in building.

6-22-89 Heritage Painting Beloit Fire Department | Illegal storage of 55 gallons flammable liquid
outside.

11-30-89 Heritage Painting Beloit Fire Department | Flammable liquid stored inside building in

exceedence of fire prevention standards.
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TABLE 6
LABORATORY RESULTS (SOIL)
URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN
; By
s B T R R A G RIS e
V | Benzene (ug/kg) 12 N.T. N.D. N.D. N.D. N.D. N.T. N.D.‘ !
8 n-Butylbenzene (ug/kg) N.D. N.T. N.D. N.D. N.D. N.D. N.T. 1,200 "
S | tert-Butylbenzene (ug/kg) N.D. N.T. N.D. N.D. N.D. N.D. N.T. 160 |
Chlorobenzene (ug/kg) N.D. N.T. N.D. N.D. 59 N.D. N.T. N.D.
p-Isopropyltoluene (ug/kg) | N.D. N.T. N.D. N.D. N.D. N.D. N.T. 140
Isopropylbenzene (ng/kg N.D. N.T. N.D. N.D. N.D. N.D. N.T. 150
Naphthalene (ug/kg) 74 N.T. N.D. N.D. N.D. N.D. N.T. 1,400
n-Propylbenzene (ug/kg) 300 N.T. 6 N.D. N.D. N.D. N.T. N.D.
1,1,2-TCA (ug/kg) 26 N.T. N.D. N.D. N.D. N.D. N.T. N.D.
1,3,5-Trimethylbenzene 370 N.T. 19 N.D. N.D. N.D. N.T. 210
(pg/kg)
1,2,4-Trimethylbenzene 130 N.T. 39 N.D. N.D. N.D. N.T. N.D.
(pg/kg)
Acetone (ug/kg) N.D. N.T. 72 N.D. N.D. N.D. N.T. N.T.
Carbon Disulfide (ug/kg) N.D. N.T. 7 22 “ | N.D. N.D. N.T. N.T.
2-Butanone (ug/kg) 13 N.T. N.D. N.D. 70 N.D. N.T. N.T.
Vinyl Acetate (ug/kg) 450 N.T. 130 N.D. 8,300 N.D. N.T. N.T.
4-Methyl-2-Pentanone 69 N.T. N.D. N.D. 5,300 26 N.T. N.T.
(ug/ke) ( y , L
T | as Gasoline (mg/kg) 185 |NT. [ND.™|nD. V2826 N [NT. | NT.
51 as Diesel (mg/kg) N.D. N.T. N.D. N.D. 2371 N.D. NT. |NT.
M | Lead (mg/ke) 19 7INT. |60 “|21 72600 |47 ¥ [1607 |10 7
% Arsenic (mg/kg) N.T. N.T. N.T. N.T. N.T. N.T. 4.1 2.0
ﬁ Barium (mg/kg) N.T. N.T. N.T. N.T. N.T. N.T. 42 33
S | Cadmium (mg/kg) N.T. N.T. N.T. N.T. N.T. N.T. 0.7 N.D.
Chromium (mg/kg) N.T. N.T. N.T. N.T. N.T. N.T. 11 6.8
Mercury (mg/kg) N.T. N.T. N.T. N.T. N.T. N.T. 7.4 0.4
Page 1 of 2
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TABLE 6
LABORATORY RESULTS (SOIL)

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

Analytical MW-2D  MW-3D  MW-4 MW-5 MW-8 MW-9 MW-10D  MW-10D
Parameter (various)  8-10° 8-10° 46 46 "3 8-10°
TOC (mg/keg) N.T. N.T. N.T. N.T. N.T. N.T. N.T.
3.5 11,700
79 29,800
10’-16° 10,500
20°-25° 33,300
Grain Size N.T. N.T. N.T. N.T. N.T. N.T. N.T.
1.3 SM
5.7 SM-SP

N.D. - Not detected
N.T. - Not tested.

Page 2 of 2
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TABLE 7
GROUND WATER LABORATORY ANALYSES

URSULA BORGERDING ESTATE PROPERTY

433-437 WOODWARD AVENUE, BELOIT, WISCONSIN
.

Method MWw-1 MW-2S MW-28§ MW-2D MW-3§ MW-3D MW+4 MW.-5 MW-6 MW-7 MW-8 MW.-9 MW-10s MW-10D TRIP FIELD
bup . BLANK BLANK

VOC
(8021)

voc
(8240)

voc
(8260)

PAH
(8270)

Lead

RCRA
Metals

6/91 - Date of sample collection for corresponding analysis. l




YOO ™ SINVA

433-437 WOODWARD AVENUE, BELOIT, WISCONSIN
P

TABLE 8
LABORATORY RESULTS (GROUND WATER)

URSULA BORGERDING ESTATE PROPERTY

Lwrr?d

Analytical MW- MW- MW- MW- MW- MW- MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW- MW- Trip  Field
Parameter 1 28 28 2D 3s 3D 108 10D Blank  Blank

V | Benzene (ug/ks) ND. | ND. | 46 14 ND. ND. | ND. | ND.

8 n-Butylbenzene (1) ND. | ND. | ND. | ND. | ND. | 340 ND. | ND. | ND. | ND. |19 ND. | 54 ND. | ND. | ND.

* | tert-Butylbenzene (ugh) ND. |ND. |ND. | ND. |ND. |[ND. |ND. | ND. | ND. | ND. | 14 ND. | 22 ND. | ND. | ND.
sec-Butylbenzene (ng/kg) ND. | 16 ND. | ND. | ND. |ND. |ND. | ND. | ND. | ND. |18 ND. | 61 13 ND. | ND.
Chloroform (ug/kg) ND. | ND. | ND. [ND. |ND. | ND. |ND. | ND. | ND. | ND. |[ND. | ND. | ND. | ND. | ND. | 04
Ethylbenzene (ug/kg) N.D 20.1 17.1 26 164 760 ND. | ND. | ND. | ND. | ND. | ND. |21 16 ND. | ND.
p-Isopropyltoluene (ugf) ND ND. {ND. | ND. |[ND. |ND. |ND. | ND. | ND. | ND. | ND. { ND. | 25 ND. | ND. | ND.
Isopropylbenzene (ug/kg) N.D. 36 2.8 N.D. N.D. 180 N.D. N.D. N.D. N.D. 1.7 N.D. N.D. N.D. N.D.
Naphthalene (ug/) N.D. ND. | ND. | ND. /Nﬁiﬂ - ND. | ND. | ND. |22 N.D. ND. | ND. | ND.
n-Propylbenzene (ug/kg) N.D 54 34 N.D. \ﬁb.\ ND. | ND. | ND. |12 ND. | 29 ND. | ND. | ND.
1,3,5-Trimethylbenzene (ug/kg) ND. | 289 153 ND. | ND. | 300 ND. | ND. | ND. |ND. | ND. | ND. | 16 ND. | ND. | ND.
1,2,4-Trimethylbenzene (ug/kg) ND. | 676 474 ND. 690 ND. | ND. [ND. | ND. | ND. | ND. | 29 ND. | ND. | ND.
Toluene (ug/kg) ND 44 53 26 220 ND. | ND. | ND. | ND. | ND. | 67 32 6.7 ND. | 13
Xylenes (ug/kg) ND. - | 341 224 34 0 ND. | ND. | ND. | ND. | 13 ND. | 13 ND. | ND.
MTBE (ug/kg) ND. | 59 9.6 ND. | ND. | 48 ND. | ND. | 45 42 ND. | ND.
2-Butanone (ugh) ND NT. |NT. {NT. |NT |NT |NT |NT |NT |NT |NT |ND |6 ND. | NT. | NT.
Carbon Disulfide (g1) 150 NT. | NT. | NT. |NT , NT. |NT. |NT. |NT |NT |NT |ND. |[ND. |ND. |NT |NT

. ’50 :)?,)/ D‘f";/ ;)#j f‘{:h b o 5}/ &~ o &~ ot~ & of g‘
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TABLE 8
LABORATORY RESULTS (GROUND WATER)

URSULA BORGERDING ESTATE PROPERTY
, T 'k, 433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

Mw- MW- MW- MW- MW-4 MW-5 MW6 MW-7 MW-8 MW9 MW Mw. Trip Field

N\
2
g
=
¥

Analytical \ v
9

FHOOW ¥ SINV(

Parameter 1 ZS,‘e jp 28 2D 35 B 3D A» &J L W 108" 10D - Blank  Blank
. IR bup v ¥4 10

P Naphthalene (ug/1) N.T. 14.0 N.T. N.T. 120 N.T. N.T. N.T. 203 N.D. N.T. N.T. N.T. N.T. N.T. N.T.
Q Acenaphthalene (ug/) N.T. N.D. N.T. N.T. 37 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.
: Fluorene (ug/l) N.T. N.D. N.T. N.T. 24 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.
Phenanthrene (ugh) N.T. N.D. N.T. N.T. 42 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. NT. N.T. N.T.
Fluoranthene (ug/) N.T. N.D. N.T. N.T. 28 N.T. N.T. NT. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.
Pyrene (ug/l) N.T. N.D. N.T. N.T. 20 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.
Benzo(a)Anthracene (ug/l) N.T. N.D. N.T. N.T. 12 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.
Chrysene (ugh) N.T. N.D. N.T. N.T. 14 N.T. N.T. N.T. N.D. N.D. N.T. N.T. NT. N.T. N.T. N.T.
Benzo(b)Fluoranthene (ug/1) N.T. N.D. N.T. N.T. 25 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.
Benzo(a)Pyrene (ug/l) N.T. N.D. N.T. N.T. 11 N.T. N.T. N.T. N.D. N.D. N.T. N.T. N.T. N.T. N.T. N.T.

M | Lead (ugh) -2 ”?”" N.T. N.D. N.D. N.T. 6.4 N.D. N.T. N.T. N.T. N.D. N.T. N.T. N.D. N.T. N.D.
E Arsenic (ugl) 2.o *7 1% N.T. 39 5.7 N.T. 38 58 N.T. N.T. N.T. 34 N.T. N.T. 9.2 N.D. N.T. N.D.
’E Barium (ugfl) ., #s/% NT. |18 |170 |NT |240 | 09 NT. |NT |NT |20 |[NT |NT |180 |120 |NT |ND
S | Cadmium ugh) it NT. |03 |ND. |NT |[ND. |07 |NT. |NT |NT |[ND. [NT |NT |04 Jo03 |NT |ND.
L] Chromium (ugl) 5 ”’?{b N.T. N.D. N.D. N.T. N.D. N.D. N.T. N.T. N.T. N.D. N.T. N.T. N.D. N.D. N.T. N.D.

* Highest concentrations of all analyses reportcd, where analytes were analyzed on more than one occasion.

N.D. - Not detected.

N.T. - Not analyzed.

Shaded areas denote exceedence of NR 140 enforcement standard.

Shaded cells indicate an exceedence of the NR 140 enforcement standard. Proposed standards are not addressed.

Page 2 of 2



TABLE 9
LABORATORY RESULTS (PAINT WASTE)

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

Analytical Parameter Paint Waste Soil 1-3* Soil 8-10°
(Bencath Paint Waste)

M | Arsenic (mg/kg) 05 4.1 20

E Barium (mg/kg) 64 42 33

;_\ Cadmium (mg/kg) 2.1 0.7 N.D.

$ | Chromium (mgkg) 180 1 68
Lead (mg/kg) 2100 160 10
Mercury (mg/kg) 180 74 04

DAMES & MOORE



Analytical Parameter

TABLE 10
LABORATORY RESULTS (OILY PRODUCT)

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

June, 1991 Sampling

January, 1992 Sampling

N.D. - Not detected.
N.T. - Not tested.
N.R. - Not reliable concentration estimates due to dilution factor.

T | as Gasoline (mg/kg) 828,000 N.T.

:1 as Diesel Fuel (mg/kg) 306,000 N.T.

V | Toluene (ugh) 5.1 N.T.

g Ethylbenzene (ugh) 10 N.T.

* | m & pXylenes (ug) 54 NT.

P | Naphthalene (ugh) N.R. 20,000

ﬁ 2-Methylnaphthalene (ug/) N.R. N.D.

: Acenaphthalene (ug/) N.R. 1,800
Dibenzofuran (ug/l) N.R. 1,300
Fluorene (ug/) N.R. 2,400
Phenanthrene N.R. 6,400
Anthracene (ug/h) N.R. 850
Fluoranthene (ugh) N.R. 2,800
Pyrene (ug/l) N.R. 2,600
Benzo(a)Anthracene (ug/l) N.R. 2,100
Chrysene (ug/) N.R. 1,600
bis(2-Ethylhexyl)Phthalate (ug/h) N.R. N.D.
Benzo(b)Fluoranthene (ug/) N.D. 3,500
Benzo(k)Fluoranthene (ug/l) N.R. N.D.
Benzo(a)Pyrene (ug/l) N.R. 1,700
Indeno(1,2,3-cd)Pyrene (ug/l) N.R. 660
Benzo(g,h,i)Perylene (ug/l) N.R. 530

M | Arsenic (mg/kg) 0.7 N.T.

T

A& | Lead (mg/kg) 110 N.T.

S

P | (Arochlor 1016, 1221, 1232, 1242, 1248, N.D. N.T.

C | 1254, 1260)

B

s

DAMES & MOORE



TABLE 11
K. AND K, ESTIMATES

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

Compound " K K;

Acetone r 1 0.01
§0O 9

4 £ * \ O
MBK (2 mo, -y f o) L Sy | 20 0.38
S

1,1,2-TCA v G | 40 0.93

Benzene L 97 1.84

MEK (;1 L‘At'«m . 4{)0/1 . r 235 4.46

< o

Toluene : w3 m&”iﬂyp) 242 4.60

o-Xylene 363 6.90

p-Xylene 552 10.49

m-Xylene 588 11.17

Ethylbenzene 622 11.82

Naphthalene 1300 24.70

Y]
Dibenzofuran o (2140 40.66
A P

Acenaphthalene e A | 2450 46.55

Phenanthrene L | 23000 437

Anthracene \ 26000 494

Pyrene \__ 63400 1205

Benzo(a)Pyrene o [ 2sass 5362

Chrysene 77 | 420108 7982

Benzo(b)Fluoranthene 1148497 21821

K, estimates from Fetter (1988).

K, estimates derived using Fetter K estimates and p is estimated at 2.65 g/em®,

DAMES & MOORE




TABLE 3

PHOTOGRAPHIC AND PLOT MAP REFERENCES SUMMARY

URSULA BORGERDING ESTATE PROPERTY
433-437 WOODWARD AVENUE, BELOIT, WISCONSIN

YEAR SOURCE PHOTO ID SCALE
[LAERIAL PHOTOGRAPHS |
7-24-37 National Archives/ASCS Can 725,XA-5-421 1:20,000
11-2-40 National Archives/ASCS Can 778, XA-8A-A7 1:20,000
10-21-50 U.S. Department of Agriculture XA-2G-141X =1:1,200
5-16-56 U.S. Department of Agriculture XA-1B-125X =1:1,200
8-20-63 U.S. Department of Agriculture XA-2DD-81X =1:1,200
7-12-69 U.S. Department of Agriculture XA-1KK-188X «1:1,200
1969 Rock County Soil Conservation Service | (no identification number) =1:7,700
1970 City of Beloit 1351 1:960
1978 Rock County Soil Conservation Service | (no identification number) =1:7,700
11/1980 City of Beloit 1351 1:960
1986 Rock County Soil Conservation Service | Beloit 86 F9 35 TIN R12E =1:7,700
I GROUND PHOTOGRAPHS
1930s or 1940s Book of Beloit (Beloit Library City Ice & Fuel and coal bins NA,
historical document)
12-10-38 Borgerding Family City Ice & Fuel Co. N.A.
¢c. 1950 (previously reported Borgerding Family Pump House and Deep Rock tank N.A.
as ¢. 1940)
c. 1947 Borgerding Family Gas Station with Deep Rock fuel truck | N.A.
c. 1947 Borgerding Family Gas Station with Deep Rock fuel truck | N.A.
and tank.
| PLAT MAPS
2-4-46 Borgerding Family Track Servicing City Ice & Fuel Co. 1:1,200
10-26-46 Beloit City Engineer Branigan’s Addition Survey 1:492
5-2-50 Borgerding Family Proposed Bulk Plant 1:192
11-1984 Beloit City Engineer River Fill Limits 1:960

DAMES & MOORE




State of Wisconsin SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: O Haz. Waste
D Solid Waste 03 Underground Tanks Fom 400122 ™
O Wastewater [J Water Resources
0 Emergency Response O Other Page _1__ of _1
Facility /Project Name License/Permit/Monitoring Number Boring Number
URSULA BORGERDING ESTATE | __
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method
TWIN CITY TESTING CORP. GARY WELLNER 06 ,04 /91 106,04 /91 | s AUGER
— S —— - MM DD YY MM DD YYXY
DNR E Well N Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW-2D FouMsL | 74744 pemst | 84 incnes
Boring Location Local Grid Location (If Applicable)
State Plane N. ES/ICN | Lat 89° 1’ 57° oN OE
NE 14of NE 14ofSecion _35 T _1 NR _12 EMX |Long 42° 31’ 1" Feet OS_____ Feet OW
County DNR County Code | Civil Town/City/ or Village
ROCK 5 __4 CITY OF BELOIT
Sample Soil Properties ﬂ
— c
5 3 Soil/Rock Description g| 8 . £
5 |58 § £ And Geologic Origin For wl 2823828, |e 8
g o Uni 2 c gg = =
5 (8058 Each Major Unk AR HE PR
*21| 12| 9 | 13 SAND; clayey, pebbles, black SM 59 moist
— diesel odor
22| 4 51 46 Same as above with gravel SP 244 wet, moist sediment
|- poured out, odor,
- sheen on sediment:
— Sampling terminated at 40°
E— *Sample submitted for analysis
1 hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Bm  DAMES & MOORE

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Pepalties: Forfeit not less than $10 nor more than $5,000 for
each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a
seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




State of Wisconsin SOIL BORING LOG INFORMATION
Department of Natural Resources Route To: 0 Haz. Waste Foem 4400-122 791
O Solid Waste O Underground Tanks
O Wastewater O Water Resources
0O Emergency Response DO Other Page 1 of 1
Facility / Project Name License/Permit/Monitoring Number Boring Number
URSULABORGERDING ESTATE |
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed | Drilling Method
TWIN CITY TESTING CORP. GARY WELLNER 06 06 /91 106 /06 /9 | g AUGER
] MM __DD_ YY |MM_ DD ___YY
el Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW-3D FetMSL | 74891 FeetmsL | _8'4 incues
Boring Location Local Grid Location (If Applicable)
State Plane N. ES/CN Lat §_9_° ' 1' 57" aN OE
_NE 14of NE 1MofSecon _35 T _{ NR 12 EX |Long 42° 31" 1" Fet OS Feet OW
County DNR County Code | Civil Town/City/ or Village
ROCK _5 _4 CITY OF BELOIT
Sample Soil Properties
3
- [=4
% 3 Soil/Rock Description e| § . £
U. . e
5 s § £ And Geologic Origin For o g Z|o BEI2% o | S
€ . . o ™3 g E g Sul g fa)
5|83 5| ¢ Each Major Unit 2 81283 3E 33§ |8
3-1  prabsafple E 13 SAND;fineto medium, black SM 1758 [petroleum odor
32 10 | 18 ":'“ 3-5 Same as above, cinder block at tip SM 1247 moist, odor
3-3 8 [ 20 :— 57  SAND; gravel, coarse, black, foundry SP 982 wet, odor
34 1 | - lre  sAND; medium, black SM 1138 oily sheen on
- lwater, odor
[
3-5 Algersample [~  [14-16  Nodlassification 1532 wet, odor
I Sampiing terminated at 34° well set
| hereby certify that the information on this form is true and correct to the best of my knowledge.
ignatu
Sature B DAMES & MOORE

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for
eachviolation. Fined not less than $10 or more thar $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a

seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




State of Wisconsin

SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: D Haz. Waste y
O Solid Waste O Underground Tanks Fom 400122 ™
O Wastewater D Water Resources
O Emergency Response 0 Other Page 1 of L
Facility/Project Name License/Permit/Monitoring Number Boring Number
URSULA BORGERDING ESTATE |
Boring Drilled By (Firm rame and name of crew chief) Date Drilling Started Date Drilling Completed | Drilling Method
TWIN CITY TESTING CORP.  GARY WELLNER 06 ,06 /91 |06 /06 /91 | s AUGER
- pom — MM DD YY MM DD YY
DNR ell il Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
.. MW-4 FetMSL | 750.29 FeuMsL | _8'M inches
Boring Location Local Grid Location (If Applicable)
State Plane N. ES/CN | Lat 89° 1* 57° O N OE
_NE 14of NE 1MofSecion _35 T _1 NR 12 EMX |Long 42° 31" 1° Fet OS Fect OW
County DNR County Code | Civil Town/City/ or Village
ROCK S5 __4 CITY OF BELOIT
Sample Soll Properties
- £
% 3 Soil/Rock Description o| § . _ g
5 | .8 § £ And Geologic Origin For 2| 8l a|EE]e 3
F] % 2 . ) a|lz|{B|E|2 g g .8, g |a
LR IR IR Each Major Unit BL8|2|5|58 858528 8 |8
4-1 | Auger gample 13 Sample refusal at 3.1, concrete slab, offset 12.4
42| 8 13 57  SAND; foundry,coarse, black and brown SM a1 dry, no odor
*4-3| 18 6 8-10 Fill; foundry, sand, medium to fine, black SM 48 wet, no odor

|IIII|IIII|IIII|IIII]IIII|IHI|IIII|IIHIIIII|IIII|IIII

Sampling terminated at

*Sample submitted for analysis

| hereby certify that the information on this form is true and correct to the best of my knowledge.

Signature

Fm  HAMES & MOORE

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for

each violation. Fined not less than $10 or more thar $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a

seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




State of Wisconsin

SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: O Haz. Waste
O Solid Waste 0 Underground Tanks Fom 400122 ™
O Wastewater [ Water Resources
D Emergency Response 0 Other Page 1 of 1
Facility /Project Name License/PermitMonitoring Number Boring Number
URSULABORGERDING ESTATE |
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed | Drilling Method
TWIN CITY TESTING CORP. GARY WELLNER 06 /05,91 |06 /05 /91 |5 AUGER
. - - . | MM DD YY
' wi : N Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW.5 —_____FetMsL | 748.63 PeetMsL 84 ioches
Local Grid Location (If Applicable)
State Plane N. ES/ICN | Lat 89° 1 57 ON OE
_NE 14of NE 14ofSection _35 T _1 NR 12 EAX |Long 42° 31° 1° Feet OS Feet OW
County DNR County Code | Civil Town/City/ or Village
ROCK o CITY OF BELOIT
Sample Soil Propetties
- £
€ . A 8
E gl ¥ Soil/Rock l?esc!'l;?tlon g g _5 E
% sl 3| = And Geologic Origin For 2| 2| o| B8] 8
2 % 2 ; . 8|l 5|8l &E|¢2 g § h-J00 IF - § =
5|58 3| & Each Major Unit §LE|Z|58|28 853z(28 8 |8
51 10| 11 : 5-7 FILL; foundry, fine to coarse, some clay, black SM 25 drove rock
- bottom 6° wet
— no odor
*52 1 :— 8-10 Fill; Top 2*, foundry, coarse, black SM 20 wet, sheen on water
. Next 6* SILT; organic muck, black Pt
— Bottom 10" CLAY; organic, rich, some fine
— sand, grey OL
— Sampling terminated at 15'
: *Sample submitted for analysis
1 hereby certify that the information on this form is true and cortect to the best of my knowledge.
Signature
DAMES & MOORE

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for
each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a
seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




State of Wisconsin ! SOIL BORING LOG INFORMATION
Department of Natural Resources Route To: D Haz. Waste Form 4400122 791
O Solid Waste O Underground Tanks
0 Wastewater O Water Resources
O Emergency Response O Other Page 1 of _1.
Facility/Project Name License/Permit/Monitoring Number Boring Number
URSULA BORGERDING ESTATE @~}
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Compieted | Drilling Method
TWIN CITY TESTING CORP.  GARY WELLNER 06 05,9 106,05 /9 |ys AUGER
v _ MM __DD __YY |MM__ DD YY
ity Wi ell N Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW-8 FuMsL | 74616 peumst | _ 84 inches
Boring Location Local Grid Location (If Applicable)
State Plane N. ES/ICN | Lat 89° 1* 57° aoN OE
NE 14of NE 1MofSecion _35 T __1 NR 12 EX |Long 42° 31’ {* Feet OS Feet OW
County DNR County Code | Civil Town/City/ or Village
ROCK 5 _4 CITY OF BELOIT
Sample Soil Properties
8
el g Soil/Rock Description 5| § . g
5|8 § £ And Geologic Origin For ol 2| &0 TE|e o | §
o . e k S=l B
5185258 Each Major Unit A TN LR ER AR
[~ [1-3  SAND;Top 2, foundry, black 39 , no odor
8-1 10 |12 — Bottom GgpSand el:yg/ graa(:/el. brown SM -
I 4-6 FILL; Top 4", foundry, coarse, black SM odor, sheen
*82 110 | 2 - Bottom ORGANIC MUCK: daye'y.afzw pebbles, 243 Wb o
— some sand, black Pt
83 1 3 — 7-9 SAND, coarse, pebbles, grey SM 29 wet
84 |Auger dample_ Auger spoil from 10-13" CL
— CLAY; sandy, coarse, grey, sand below
8-5 Auger sampl :_
— Sampling terminated at 15'
| hereby certify that the information on this form s true and correct to the best of my knowledge.
ignatu
Sgnarure Fem DAMES & MOORE

‘This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for
eachviolation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a
seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




State of Wisconsin

SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: O Haz. Waste
O Solid Waste B Underground Tanks Fom 4400122 e
O Wastewater O Water Resources
O Emergency Response O Other Page 1 of 1
Facility/Project Name License/PermitMonitoring Number Boring Number
URSULABORGERDING ESTATE |
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method
TWIN CITY TESTING CORP.  GARY WELLNER 06 ,05,91 |06 05 /91 |,g AUGER
— . . - — MM DD YY MM DD YY
D ility Well Un 1. Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW-9 FeetMSL | _750.12 FeetMsL 84 inches
Boring Location Local Grid Location (If Applicable)
State Plane N. ES/ON | Lat 890 {' 57° oN OE
_NE 14of NE 1AofSection _35 T _1 NR 12 EX |Long 42° 31’ 1" Fet OS Feet OW
County DNR County Code | Civil Town/City/ or Village
ROCK 5 4 CITY OF BELOIT
Sample Soil Properties 8
PN c
% i Soil/Rock Description 2| § e E
5|t § £ And Geologic Origin For 2l 2le 3Eicel. | 38
. . 41 | k S=|g= ba
AHIEE Each Major Unit A HEL R R
91 | 10| 2= |13 FILL foundry ash, pebbles, black SM ND dry, no odor
*Q D 16| 8 [C 4-6 Same as above, some glass pieces in fill SM ND
93 2| 11 (7o Same as above, very coarse SpP 20 wet
— {Encountered cobble, threw auger off
- Abandoned at 6', offset for 10-13° sample and
— well)
94 1| Wt 11012 FILL; coarse, metal and foundry, red-brown SpP 21 wet
95| 2| 10= [1315 FILL foundry, coarse, black SP 27 wet
— Sampling terminated at 15°, well set
:_ *Sample submitted for analysis
I hereby certify that the information on this form is true and cotrect to the best of my knowledge.
Signature
DAMES & MOORE

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for
each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a
seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




[p—

State of Wisconsin SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: 0O Haz. Waste
O Solid Waste O Underground Tanks Fom 400122 ™
O Wastewater O Water Resources
D Emergency Response O Other Page 1 of 1
Facility/ Project Name License/PermitMonitoring Number Boring Number
URSULA BORGERDING ESTATE |
Boring Drilled By (Finm name and name of crew chief) Date Drilling Started Date Drilling Completed | Drilling Method
TWIN CITY TESTING CORP. 06 ,04 /91 (06,04 /91 | s AUGER
- . - MM DD YY (MM DD YY
y Wel Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW-10D FoaMsL | 75012 FeaMsL | _8'4 inches
Boring Location Local Grid Location (1f Applicable)
State Plane N. ES/ICN | Lat 89° 1’ 57* ON OE
NE 14of NE 14o0f Section 35 T_1 NR 12 EX | Long 42_0_3_1’__1' Feet 0OS Feet O W
County DNR County Code | Civil Town/City/ or Village
ROCK - CITY OF BELOIT
Sample Soil Properties
8
-_— c
E 3 Soil/Rock Description g| B 5 £
5| st § < And Geologic Origin For 2| Ele|33leel. | 8
HHHE e D L LR
No Log

[T T e i e e p et e e e e i et e o

1 hereby certify that the information on this form is true and correct to the best of my knowledge.

Signature Bm

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for
each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a
seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats




rerroes

State of Wisconsin

Department of Natural Resources

Route to: Solid Waste ] Haz Wasteld Wastewater O
Env. Response & Repair 0 Underground Tanks O Other [J

MONITORING WELL CONSTRUCTION
Form 4400-113A Rev. 4-90

Facility/Project Name Local Gnd Locauon o r’\}'Vc:ll Qe Well Name
EEURSULA BORGERDING ESTATE | fu g¥ L Qw MW 2D
mmmcility License, Permut or Monitonng Number Grid Ornigin Location - - vis. Umque Well Number . DNR Well Nuuiver
e far. 89 _1' 57"Long. 42 31' 1ol ™ e
Type of Well Water Table Observation Well 011 5¢ Plane fi N, f, p. |Daie Well Tnstalled - . 4,91
Piezometer 312 [Section Location of Waste/Source wm dd Yy
Well Instalied Fy: (Person’s Name and ﬁinn;

Disance Well Is From Waste/Source Boundary

NE i/4 of NE1/4 of Sec35,T._1N, R.LZ_E W

Gary Wellner

ft.
15 Well A Point of Enforcement Sid. Applicauon? Lscanuolx}MRehuve:o g”mﬂ . . .
O Yes oM |4 O Downgradient__n_[)_Not Known Twin City Testing Q_grp.
A. Protective pipe, top elevation  _ _ _ _ . ft. MSL 1. Cap and lock? 0 Ys O N
B. Well casing, top elevation -J150.44 . MSL % T;:f;vm v 4 _in.
C. Land surface elevation -247.44 fiMsL b. Length: -7-f
4 ¢. Material: Sieel 1 04
D. Surface seal, bottom_ _ _ _ ._ fuMSLor _ % _ i Ohr O -
12. USCS classification of soil near screen: d. Additional protection? O Ys & l':l:)-
GP OO GMO GCO 6wWQO swO SsP O If yes, describe:
sMp scO MLO MHO c O cHO Bentonite 0 30
Bedrock 01 3. Surface seal: p o o
13. Sieve analysis atached? O3 Yes O e O
14. Drilling method used: Rory 0 50 4. Material between well casing and protective pipe: -
Hollow Stem Auger K] Bentonite X1 30
Oher O Annularspace seal [
i Ol O
15. Drilling fluid used: Water 002 Ar O 01 5. Anmular space seal: « -Grugig Benwohie €1 33
DrillingMud [J 03  None 1 99 b. Lbs/gal mud weight . . . Bentonite-sand slurry 3 35
- - ¢ Lbs/gal mud weight . .. .. Bentoniteslury 0 31
T' Drilling additives used? O Yes B No d.___ % Bfnlo ite .. Sh . Benwnite-cement gr::t 0 so
Describe e _L_SS_FI volume added for any of |.thabov_e
17. Source of water (attach analysis): f  Howinstlled: Tremio pumped g 321
Cravity €1 (3
. 6. Bentonite seal: a. Bentonite granules [7 33
E. Bentonite seal, top — _ _ _ . f. MSLor _ _1-7._ # b. ‘314 in. O3/8 in. 0172 in. Benuonite pellets ﬁ' 32
c. Ohr OO0 __
F. Fine sand, top fuMSLor _ 20 _ fu. 7. Fine sand material: Manufacturer, product name & mesh size
"""" \ K s #4555 RF e
G.Filterpack, top  __ _ _._ fuMSLor _ 22 _ ft b. Volumeadded__ (.5 fi3
\ 8. Filter pack material: Manufacturer, product name and mesh size
H. Screen joint, top .~ _ .. fu MSLor _ 24,  fu ; L #30 RF Bt
’ Eh— b. Volumeadded ___1_5 fno
1. Well bottom ——ew . fMSLor_ 28 fu % 9. Well casing: Flush threaded PVC schedule 40 [X 23
= Flush threaded PVC schedule 80 [0 24
J. Filter pack, bottom _ _ _ _ ... fi. MSLor _ 38, _ f"\n 3 ' Ohrs O __
y/ 10. Screen material: FJTPVC e
. K. Borehole,bottom  — — — — .~ fu MSLor _ 38, fu % & Screen type: Facorycut £ 11
\ %//é Continuous slot [1 1
L. Borchole,dismeter  _8 . _  in. < Other O -
b. Manufacturer Mono Flex .
M. OD.welleasing _2.25  in. c. Slot size: 0. 016n.
' d Sloted length: _5._f.
N. ID.wellcasing _2 __  in 11. Backfill material (below filter pack): Nore O 14
_ Natural Ohs @
thereby certify that the information on this form is true and correct 1o the best of my knowledge.
Fratare Fim . . .
Twin City Testing Corp.
Flease complete both sides of this form and retumn 1o the appropnate DNR office listed at the 1op of this form as required by chs. 14, TdT aed f60, Wi ats,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for cach day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than $10,000 for e hy

day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more inf- ~~atior: including where the completed form should be sent.



L e e

State of Wisconsin MONITORING WELL DEVELOPMENT
Departmesdt of Natural Resources Form 4400-113B Rev. 4.90
Rouie to: Solid Waste [ Haz. Waste 1 Wastewater [
Env. Response & Repair @ Underground Tanks[]  Other [
—'acmry ,)cclNamc County Name ell Name )
N NN e ilmg (ofire o [H160- 2/
acility License, ?cnmt or Mommﬁngﬂumber Counst_)_'_ Code  [Wis. Unique Well Number ) DNR Well Number
1. Can this well be purged dry? O Yes }i No Before Development|  After Development
11, Depth to Water , .
2. Well development method (fromtopof o LS.72 & 15. > &
i surged with bailer and bailed g 41 well casing)
. surged with bailer and pumped 61
surged with block and bailed O 42 Date b LL1E5 YT 1 | £l 6515 1
surged with block and pumped 0O 62 mm dd yy] mm dd yy
surged with block, bailed and pumpcd g 70 a.m, am.
compressed air O 20 Time c.__g:éé’_gpm- .fvf:c_;_o_g pm.
bailed only O 10
pumped only o 12. Scdiment in well — .. inches — . .__inches
pumped slowly o bottom
Other im 13. Water clarity Clear 110
7 Turbid B 15
3. Time spent developing well 2 /. 2.C min. ‘ ey 1 (Describe)
4. Depth of well (from top of well casisng) =% .__ft. /,) ?/ \K RO
e RV
5. Inside diameter of well 2 __in
6. Volume of water in filter pack and well
casing . _& . _;‘ gal
; Fili in if drilling fluids were used and well is at solid waste facility:
1. Volume of water removed from well _&’ . gal
4. Towlsuspended . __._mgh| __ ______.__mgh
8. Volume of water addcd (if any) __C._p solids
9. Source of water sdded 15. COD ————emgll . mgh
10. Analysis performed on water added? OYes 0O N

(If yes, attach results)

16. Addiuonal comments on development:

Well developed by: Person's Name and Finn

/{éz%&' /. 5/{{}

l)[’z 11U S~ %/(fg'y‘.,{,

Thereby cenify that Lhe above tnformation is true and correct to the best

of my knowledge.

S %/
,/}M—ﬂ/i v S LA

Print Initials: j L{ 5

Firm:

Finn:

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes.



State of Wisconsin Route to:  Solid Waste[J Haz Waste [ Wastewater [ MONITORING WELL CONSTRUCTIIN

Depanment of Natural Resources ., gesponse & Repair 0 Underground Tanks O _Other [J o Form 4400-113A Rev. 4 90
ibty/Project Name Local Gnd Location of Well cll Name
|| URSULA BORGERDING ESTATE fi. y' fi. EE' MW 3D
Fakility License, Pamut or Monutoring Number Grid Origin Location - . wis. Unque Well Number  DNR W Kol

_______ Ja. 89 1) 57"ong. 42 31" V' —

Type ot Well Waicz Table Obscrvation Well 111 |5, Planc fN Duic Well Installed u&
I 1) \ (S—— Y N
& _,11‘,/,%4\/ My

. _e_/
Tisnce Wel npmsfa»amgﬁ section Location of Wasie/Source WelTwulled % = Pemons Namead Frmi—
o NE 1/4 of NE1/4 of Sec. 35T._1 N, RJ_Z_E W, Gary Wellner . ‘\‘ ah
Y Well A Fotm of Enforcement S Appicaton] | w o) Upgradint - e o By . J
0 Yo ON |4 O Downgadient_n 0 Not Known Twin City Testing_c_:.o-_rp ) \j

A. Protective pipe, top elevation  _ _ o _ .~ .. f. MSL 1. Cap and lock? . K Yo O N
B. Weil casing, top elevation ~121 .54 MSL > TD lx::::vm - ‘ 4. in,
C. Land surfacs elevation __148.91f MmsL b. Length: ' -7--fu
D. Surface seal, bottom_ _ _ _ ._ fuMsLor _ 2 :Of. o Muentt e B

12. USCS classification of soil near screen: d. Additional protection? 0OYs X h.&';

GPO GMO 6CO 6w sw@O SP 0O If yes, describe:

sMQO scO MLO MHO Q. O cHO

Bedrok [ Benwonite [1 30

3. Surface seal:

13, Sieve analysis ariached? (3 Yes 0N C"::‘ g o
14, Drilling method used: Roury [0 50 4, Maucrial between well casing and protective pipe: nT
Hollow Stem Auger £1 41 Bentonite O 30
Oher O s Annular space seal [] -
15. Drilling fluidused: Waer D 02 A OO 01 none o 9\?{3’52 33
. used: 5. Annular s scal: L X DA 33
DrillingMud 3 03 None B 99 b. L:Z;] mud weight . . .B)fnxtﬁiuimd slury [ 35
o . c Lbs/gal mud weight .. ... Bentoniteslurry 0 31
— Drilling sdditives used? O Yo & No d. % Besnlmaiw .. ‘h . Bentonie-cement gr:tysl O so
Describe e _7__—'_2_5___}1 volume added for any of the above
is): f  How insialled: Tranie [ 0}
17. Source of water (atach analysis): ' Tremicpunpd 00 02
Graviy Bl 03
6. Bentonite seal: a. Benwnite granvles g1 33
E Bentonite seal 0p — ... fLMSLor_17 _ f . b 014in. O3B in. D172 in. Benonitepelles [ 32
E:::E ¢ Ohr O
F.Finesand,op  _ __ _ _ ft. MSLor _ _1 2 R “ 7. Fine sand material:  Manufacturer, product name & mesh size
21 \ Ry a__4555 RF _—
G.Fierpsckwp  ____ . fuMsLor_ 21 _ g X b. Volumeadded 0.5 3
23 \ g 8. Filier pack material: Manufacturer, product name and mesh size
H. Screen joint, top . =~ .= fuMSLor _ 22 . fu : s #30 RF -
nll b. Volumeadded __ 1 _5 nJ
I. Well bottom ——_._fuMsLor_28 g E 9. Well casing: Flush threaded PVC schedule 40 K 23
‘ 35 = Flush threaded PVC schedule 80 O 24
J. Filter pack, botom . _ — _ . & MSLor _ 77 _ n.\i s Oher O __
35 7 10. Screen material: _FY L PVC o
_ K.Borehole,bottom . — oo — .~ ft. MSLor _ 72 _ fi. % A Screen type: Fxcwrycn B 11
\ % Continuous slot [1° ¢y}
L.Borchole, diameter  _8 _  in. “ Oter O
b. Manufacnrer __Mopo Flex
M. OD.wellesing _2 25 in. c. Slot size: 0. 010Qn,
) d  Sloued length: _5._n
LD. well casing 2 in. . 11. Backfill material (below filter pack): Nae B 14
!n e Natural O N
==heraby cenify that the information on this form is true and correct 1o the best of my knowledge.

Signature Fom

Twin City Testing Corp.

Please cornydete both sides of this form and return to the appropriate DNR oflice listed at the wp of thus form as required by chs. 144, 147 and 164, Wiz s,
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more than
$3000 for each day of violation. In accordance with ch, 147, Wis. Stats., failure to file this form may result in a forferture of not more than $10,000 for eas h
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




State of Wisconsin MONITORING WELL DEVELOPMENT
Department of Natural Resources Form 4400-113B Rev. 4-90

Route t0: Solid Waste[3 Haz. Waste 3 Wastewater [J
Env. Response & Repair 1 Underground Tanks[J  Other O

—acility/Project Nm)}e ‘ _ County Nam’;, ell Name
//.;Zz//; LV s i ey CAe 1 Aoc A /27000 5,
acility License, Permit or Monitonnig Number County C 'Wis, Unique Well Number DNR Well Number
_______ b R N R O T
" 1. Can this well be purged dry? O Yes ;{No Before Development| After Development
11. Depth to Water , .
2. Well development method (fomtopof , /3. C/ _13. 0
surged with bailer and bailed ‘# 41 well casing)
surged with bailer and pumped O 61 e
surged with block and bailed o 42 Date vl 0519/ >___/__ /
surged with block and pumped O 62 C__m_‘m dd yy| mm dd yy
surged with block. bailed and pumped O 70 - / .m. Ooem
compressed air . o 20 Time c:zf.?_gipm :._(_EC;E-P!"
bailed only o 1o
pumped only o si 12. Sediment in well — __.__inches — —.__inches
pumped slowly 0 bottom
Other (] 13. Water clarity Clar 710 Clear 220
Turbid 15 Tubid O 25
3. Time spent developing well > /4 2 min. (Describe) (Describe)
=== (leirad €
4. Depth of well (from top of well casisng) 3 . __ft. <~ &5 .4&/5
5. Inside diameter of well _____2,___in.
==. Volume of water in filter pack and well )
casing —_— _\Z . ..!. gal.
, Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well A _4_ . gal
_ 14.Total suspended __ ____ _._mgh| ______ __._mgl
8. Volume of water added (if any) __t._ s solids
9. Source of water added 15. COD —e g . __mgN
10. Analysis performed on water added? OYs O N
(If yes, attach results)
16. Addiuonal comments on development
Well developed by: Person’s Name and Fum 1 hcrebzncenify that the above informauon 1s true and correct to the best
of my knowledge. -

Print Initials: 4 LS
Firm: )/ s’ S ézk//g L

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes.

Firm: /5,/4 2S5t /ﬁ Lyl




MONITORING WELL CONSTRU(CTION

State of Wisconsin Route to; Solid Waste[J Haz. Waste [l Wastewaier [

Department of Natural Resources £/ "peconce & Repair [1 Underground Tanks O Oher [J. Form 4400-113A Rev. 4 90
ity/Project Name Local Gnd Locauon o ;&V.dl OE Well Name
EESULA BORGERDING ESTATE |_________fu. {& . B w MW 4
ity License, Permut or Monutoring Number Gnid Origin Location - Wis. Unque Wel Number  DNR Well i
e Lot 89 _1' 57'ong. 42 31 1% e
Typeof Well Water Table Observation Well @11 |5, Prane fi. N, fi E. [Due WellInsulled /5,91
Piezometer O 12_ISection Location of Waste/Source mm Ty Y
Dusiance Well ls From Was ¢ NE/4 of NE1/4 of Sec. 39T. _1 N, RJ_Z_gEI. e R EPns Name andii)
1. M w S -
T Well A Tomnt of Enforcement 5id. Applcaton] | ﬁ°ﬁmmh"":° D‘sgijde;rusieau Twin City Testing Cor
0O Ye ON | g 0 Downgradient n_[J Not Known _g_ o p.
ive D P 1. Cap and lock? Yo (I I+
A. Protective pipe, top elevation  _ _ . _ . - ft. MSL | / P:Juﬁvewm . & Yo {4 Mo
: ; fi. MSL e R pipe:
B. Well casing, top elevation -J432,13 O a Inside diameter: 4 i
C. Land surface elevation -750.29 fMsL b. Length: 4. g
2.0 T c. Material: Swel 1 04
D. Surface seal, bonom_ _ _ _ ._ ft MSLor _ 4 Vi QA Ounr O
12 USCS classification of soil near screen: W8 g Addidonal protection? OYs T Mo
GP O GMO 6CO GWO swO SP O ? If yes, describe: R
sMO scO MO0 MHO a. O ciO _ 5 a 10
Bedrock 0 3 S 3. Surface scal: C‘m""“” n ;”
13. Sieve analysis attached? 0 Yes o oITele 0
14. Drilling method used: Rowry 0150 4. Material between well casing and protective pipe: o
Hollow Stem Auger El 41 Benoniee 0 30
Oher O Annular space scal [
e O 02 o None Onr O ..
15. Drilling fluid used: Waier Air 01 S, Amular s . - 1
Dril; . pace seal: & Granulwr Benwonite X3 33
sMud D03 Nomc B 99 b. Lbs/gal mud weight . . . Bentonite-sandslurry [ 35
Drilling additi c Lbs/gal mud weight .. ... Benwnieslurry 3 31
B ves used? O Yo BN d..__ % Benwonjte .... .. Benonite-cement grout B 5
Describe e.— 0,85 Ft “volume added for any of the above
. £ How installed: Tranie 1 01
17. Source of water (attach analysis): Tremic pumped O 02
5 Gravity 1 03
' 6. Bentwnite seal: 8. Benwnite granules 1) 33
E. Bentonite seal, top o~ _ _ .. fL.MSLor_ _ 2 _ f e b. OV4in. D3/8in. O12in. Bewonitepelles 3 32
c O
F. Fine sand, top —__._fuMsLor __3 _ ‘:\ el | 7. Fine sand material:  Manufacturer, product name & mesh size
ANl 4555 RF -
G.Filerpacktop ____,_fuMSLor__ 4 _ f § g‘ b. Volumeadded 0, 5 n3
g E 8. Filier pack material: Manufscturer, product name and mesh sz
H-smhin!‘w —————— n’M‘SLa—--S.— fl‘ 3 a #30 RF _-
g b. Volume added 3 i3
1. Well bottom . fLMSLor_ _15_ f& % 9. Well casing: Flush threaded PVC schedule 40 3 23
% Flush threaded PVC schedule 80 [0 24
J. Filter pack, bomom —_ . . 8- MSLor _ 15, fiee  “KJed) Ohs O __
V// 10. Screen material: __FJTPVC e
. K.Borehole,bottom = — - — = . f. MSLor _ 15, fi. % & Screen type: Factory cwt B8 11
\ {/}/, Continuous st I ¢y
L Borchole, diametr  _8._  in. = Oter D
b. Manufacturer Mono Flex
M. OD.wellcising _2 2% in. ¢. Slot size: 0.010in,
d Sloued jength: 10 -0
N. ID.wellcusing _2 __ in 11. Backfill material (below filier pack): Noe B 14
Oder [

==groby cenify that the information on this form is true and correct to the best of my knowledge.
Signature rom

Twin City Testing Corp.,

Please compicie both sides of this form and retum 1o the appropniate DNR office listed at the top of thys form as required by clis. 144, 147 and 1ta), Was
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file tus form may result in a forfeiture of not less than $ 10, nor more 1han
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats,, failure to file tis form may result in a forfesture of not more than $10,000 tor es b
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information mncluding where the compieted form should be sent.

—
ok,



State of Wisconsin MONITORING WELL DEVELOPMENT
Department of Natural Resources Form 4400-113B Rev. 4.90

Route t0: Solid Weaste ] Haz. Waste [1 Wastewater [J
Env. Response & Repair 0  Underground Tanks[] Other O

—ncnhty/Pm ject Name P County Na Well Name
[l5le Lr rite 5 (S A o [0
Facility License, Pennit or Momlormgvumser County Code Wis. Unique Well Number - =+ 1 DNR Well Nurber
_______ fﬁ S iEm et ] s e L
1. Can this well be purged dry? O Yes )Sfl‘b ‘ Before Development{ After Development
11. Depth to Water . ,
2. Well development method (@omwpof o __f.7 &l __ L2 n
surged with bailer and bailed PC 41 well casing)
surged with bailer and pumped O 61
surged with block and bailed O 42 Date b Ll 19| 06 ofr19s
surged with block and pumped 0O 62 mm dd yy| mm dd yy
surged with block, bailed and pumped g 70 gam am.
compressed air o 20 Time ._Z:«EC‘_:: p.m ﬁ%ﬁ‘imm
bailed only g 10 .
pumped only O si 12. Sediment in well — _.__inches — — «__inches
pumped slowly O so bottom
Other o i 13. Water clarity Cexr [J10 Clear 20
Turbid 1 15 Tubid O 25
3. Time spent developing well _ £ _ min. (Descrite) (Describe) _
/’(4’4 e £
4. Depth of well (from top of well casisng) /3 . __ft. ' 2 cﬁ‘a.L‘s .
I'd
5. Inside diameter of well — . _in
mmS. Volume of water in filter pack and well
casing N
v f Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well 2 . gal
4. Toal suspended . . __._mgh| __ ___ __.__mgl
8. Volume of water added (if any) . ga solids
9. Source of water added 1s,.coo . —mgh| . ._mgh
10. Analysis performed on water added? OYs O N
(If yes, attach results)
16. Addiional comments on development:
Well developed by: Person’'s Name and Firm hcrebzncemfy that the above informauon 1s true and correct to the best
of my owledJ,e P
/45//@;6 //7- (S\/{ - Signature: Jf)/» / - Z/
; Print Initials: _ <" ot S
Firm: /)d 1220S s SO A e s =
) . 7 o
Firm: \)ﬂ J2e S C’/././’Z( < K,Q'_

NOTE: Shaded areas are for DNR use only. Sec instructions for more information including a list of county codes.




State of Wisconsin Routc to: Solid Waste[) Haz. Waste[l Wastewaier 01 MONITORING WELL CONSTRUI(*, )N
Department of Natural Resources Env. Response & Repair 0 Underground Tanks 0 Owher [ Form 4400-113A Rev. 490
lity/Project Name Local Gnd Locauon o Well £ cll Name
URSULA - BORGERDING ESTATE______ ____ fu S. fi. B . MW 5
ity License, Permut or Monutoning Number Grid Origin Location - . . Unique Well Number - DNIUWCDT 05
_______ par. _ 89 1" S57long 42 31" 1" _ o
Type of Well Water Table Observation Well @11 [g; Plane fi. N fLE ‘Well Insialled
: AU : 6/ 7/91
Piczometer D 12_ISection Location of WntrJSoumc 5%l
Disuance Well Is From W . |MBA et NEVAof Sec. 35T. 1N, R, 128 o [V el B Fitoa e wTi
1.
T Well A Point of Enforcement Sid. Application] L“‘l‘:‘i°|";pg,,d°r o cave ”E““ﬁ‘;‘,”.ﬁfm
0O Ys ONo |4 O Downgradient _n [ Not Known —Twin City Testing Corp.
A. Protective pipe, top elevation  _ . _ _ .. - ft. MSL 1. Cap und lock? 3 Yo 2 N
ft. MSL | 1 / 2. Protective cover pipe:
B. Well casing, top elevation --151..26 Q o Inside diameter: i
C. Land surface elevasion _.748.63a msL b. Length: -4
Material:
D. Surface seal, bottom _ _ _ _ .— ft MSLor _ 2, _ fu. & el B0
12. USCS classification of soil near screen: d Additional protection? OYs ® No
GP O GMO ¢CO 6wOd swO SP O If yes, describe: -
sMO scO MO MHO O cHO B O 3o
Bedrock 0 3. Surface seal: cnionite °
. . Concrere B8 01
13. Sicve analysis antached? [ Yes ON Ot O .
14. Drilling method used: Rowry 0050 4. Material between well casing and protective pipe: o
Hollow Stem Auger B 41 Benwnite 30
Ohe O i Annularspaceseal [ -
15. Drilling fuidused: Waer 002 Az O 01 Ot B s
. uid usec: 5. Annular space seal: 8. Granular Benwonwe @ 33
DrillingMud 0 03 Nene X3 99 b, Lbs/gal mud weight . , , Bentonite-sand slarry 01 33
Drilling sddii . Lbs/gal mud weight . . ... Benwniteslurry O 31
ves used? OYs Gl Mo T ‘k Bentonjite .... .. Benwnite-cement grout O 59
Describe e - 8 5Ft ® volume sdded for any of the above
17. Source of water (antach analysis): L Howinstalled: . Tramic O 01
Tremicpumped [0 2
Graviy 3 (g
6. Bentonite seal: 8. Bentonite granules g§ 33
E. Bentonite seal, 0p — o m . . fLMSLoOr __2 _ fi b. DQ1/4in. O3Bin. D172 in. Benwnitepelles O 32
) c Ohr O
F. Fine sand, top . _fMSLor o 5 e 7. Fine sand material:  Manufacturer, product nume & mesh size
=T \ il s 4555 RF .
G.Filerpaktop ____,_fMSLor__3 _ fu. E Y b. Volumesdded __ 0.5 3
\ E g 8. Filter pack material: Manufacturer, product name and mesh size
H. Screen joint, 1op — — . — .= fuMSLor _ _4._ ft : #30 RF -
-l b Volume added 3 0’
I Wellbotom  _ _ __ ._ fi. MSLor _ 94 fu % 9. Well casing: Flush threaded PVC schedule 40 (3 23
% Flush threaded PVC schedule 80 [3 24
J. Filter pack, bowom _ _ _ .. . MSLor_ 15 _ fiu - s Ohr [1 _ _
— y/ 10. Screen material; rJTPVC .
K. Borehole, boltom e e o = o= fuMSLor__15_ fi. % & Screen type: Factoryocut i} 11
/////._ Conunuous slot [1 ¢y
L Borehole,dismeter _§._  in ~ Other [l
b. Menufacrrer __MonoFlex
M. OD.wellcasing _2 .25 in ¢. Slot size: 0. 0.10in.
d Slotted length: 10..n
ﬂ'_'.D. wellcasing _2 __  in 11. Backfill matezial (below filter peck): Nowe @ 14
Oher O

£reby cenify that the information on this form is true and correct 1o the best of my knowledge.

Signature Fmm

Twin City Testing Corp.

Please complete both sides ol this form and return 10 the appropriate DNR office lisied at the top of tius form as requrred by chs. 144, 147 and 1603, Wi o,
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure 1o file this form may result in a forfesture of not less than $10, nor mote than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 10 file this form may result in a forferture of not more than $ 10,008 tor cacts
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent



PRI

State of Wisconsin MONITORING WELL DEVELOPMENT
Department of Natural Resources Form 4400-113B Rev. 490
Route t: Solid Waste [J Haz. Waste [1  Wastewater
Env. Response & Repair [ Underground Tanks{] Other {1
)ry/Pm ject Name > . |County Name ell Name .
e
O A Y e S // 740 S
Facility License, Permit or Momitonpg Number County Code | isTJnique Well Number DNR Well Number
_____ — 5’_{ i S S N S o b e
1. Can this well be purged dry? O Yes # No Before Development| Aftcr Development
11. Depth to Water . .
2. Well development method (fomtopof  , &, .Z[’_ fi. S A/ 3
surged with bailer and bailed 41 well casing)
surged with bailer and pumped 61
surged with block and bailed o 42 Date b1 ©5 2& Ol 681 9/
surged with block and pumped O 62 mm dd mm dd yy
surged with block, bailed and pumped g 70 # a.m.
compressed s O 20 Time o £ _Bem| 42:00 Fim
bailed only o 10
pumped only g 51 12. Sediment in well —«__inches — —. «__inches
pumped slowly o bottom
Other 0o 13. Water clarity Clar 110 Clear 0
Turbid B-15 Tubid’' 01 25
3. Time spent developing well /0 min (Describe) (Describe)
4. Depth of well (from top of well casisng) _/_i e ft
5. Inside diameter of well _'_’_7:‘__in.
=. Volume of water in filter pack and well
casing __T./ e
- Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well — .2 ._; gal.
14, Total suspended . —_mgh| . __mgll
8. Volume of water added (if any) — L __ga solids
9. Source of water added 15. COD g . __mgh
10. Analysis performed on water added? OYese O N

(If yes, attach results)

16. Addiuonal comments on development:

Well developed by: Person's Name and Firm

e St ). SeVs

hcrcbznccmfy that lhc above informauon 15 rue and correct 1o the best

of my knowledge.

mFirm;

D’ J2 S %J/7;T;/:Q_

Signature: /7/%///%72//

Print Initials: 7!@;__2

Firm:

Dipesees 4 fodimen

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes.




State of Wisconsin Route 10; Solid Waste ] Haz Waste D Wastewaier O MONITORING WELL CONSTRUCT:ON

Department of Namral Resources Env. Response & Repair 0 Underground Tanks 0 Owher [ Form 4400-113A Kev. 4 90
1 Lity/Project Name Local Gnd Location o gcll OE Well Name
@LURSULA 30RGERDING ESTATY M. Mg . Aw MW-8
ity License, Permut or Monitoring Number Grid Origin Locason - - Vis, Unique Well Numbar  DRNIUWCT G
e Jae 89 _1' S57%ong. 42 _31' V'l _ ——
Type of Well Water Table Observation Well 111 |s;. Plene fi. N, fi.E. welllnsulled =709 1
Piczometer 012 [Section Location of Waste/Source ‘ m_m '«?'d' Y
DR WA WaSoaeeBowas | e af oo e a1, . 120 [V B e
. : L uon of Well Relatve 1o Waste/Source
Is Well A Point of Enforcement Sud. Applicauon? | 'y "0 Upgradient s O Sidegradient
g Ys ON |4 O Downgradient _n [ NotKnown —TWIN CITY TESTING. CORP.
A. Protective pipe, top elevation . . ft. MSL /I-Clpimd‘“k? 3 Ys L N
- fi. MSL ] .,‘ . Protective cover pipe:
B. Well casing, top elevation -=150.356 Y Q o Inside diameter: 4. in.
C. Land surface elevasion -J46,36f MSL b. Length: -4..n
¢. Matenial: Swel B 04
D. Surface seal, bogom_ _ _ _ ._ fuMSLor 2, _ fi. Ouer O
12. USCS classification of soil near screen: d. Addilional protection? 0O Yo B rI,'
GP O GMO 6O WO swO SP 0O If yes, describe:
sMO scO MO MHO A O cH@ 3. Suiface seal: Benwnite 0 30

Q Concreic &1 01

13. Sieve analysis attached? [J Yes ONe Ohr O
14. Drilling method used: Rowry 0050 4. Mazerial between well casing and protective pipe: o
Hollow Stem Auger El 41 Benonte B 30

Oha O i Annularspace seal [ _
15. Drilling fluid used: War [J 02 Ar O 01 S. Annular space seal: s Granular ch((:j\:; g 33
DrillingMud [J 03  None B 99 b. Lbs/gal mud weight . , . Bentonite-sand slurry 13 3§
. - c Lbs/gal mud weight . . ... Bentonite stury 3 31
SDrilling additives used? O Yes BN de % B:mo ite .. Shl . Bentonite-cement gr:lyll 0 su
. o e. 0 .85 Fi~volume added for any of the above
Describe . e £ How installed: Tramic 0 01
17. Source of water (attach analysis): e . ' Tremicpunped O 02
Gravity @1 08
6. Bentonite seal: a. Benwnite granules g 33
E. Bentonite seal top — —— — . fMSLor __2 _ f b. O1/4in. O38in. D172 in. Bewonite pelles O 32
‘ C. Ouur D -
F. Fine sand, 10p e _._f.MSLor_ 3 _ :':.:' i 7. Fine sand mzlgnslls l;i;;ufu:mra. product nume & mesh sie
N 'S -
G. Filter pack, top e _ . _BRMSLor__4 _ f g g b. Volume added 0.5 fi3
.\ E g 8. Filler pack material: Manufaciures, product name and mesh  size
H.Screen joint, tl0p e o o fLMSLor __g5 . fu i . #30 RF -
il b. Volume adiied 3 n3
1. Well botam . BMSLor_3g % 9. Well casing: Flush threadod PVC schedule 40 g 23
= Flush threaded PVC schedule 80 [ 2
J. Filter pack, botiom _ __ . &-MsLar 15 _ fi “Kjd Ohr O __
V// 10. Screen material: __FJTPVC L
_ K.Borehole, botom = we = = = .= ft. MSLor _15 ,_ fi % & Screen type: Facwrycut g1 11
\ % . Continuous slot 1 )
L Borehole, diameter  _ 8 _  in. "\ Oher O _
b. Manufachurer MonaFlex
M. OD.wellcasing _2.25 in. ¢. Slot size: 0.030Qin.
) d Slotted length: 10.._ 6.
D.wellcasing _2 _ _  in 11. Backfil] material (below filter pack): Noe £1 14
1l o O
) reby cerntify that the information on this form is true and correct 10 the best of my knowledge.
Tignanre fm Pwin City Testing Corp.

Tlease complets both sides of tus form and rerum w the approprate DNR oflice Tisted at the top of itus form as required by chs, 144, LI and Too, Wi s,
and ch. NR 141, Wis, Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more Men
35000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result 1n a forferiure of not more than $ 10,000 for cw b
day of violation. NOTE: Shaded arcas are for DNR use only. See instructions for more information including where the completed form should be sent.



—. B

MONITORING WELL DEVELOPMENT

State of Wisconsin
Department of Natural Resources Form 4400-113B Rev. 4-90
Route 10: Solid Waste[J Haz. Waste 1 Wastewater [
Env. Response & Repair [ Underground Tanks[]  Other [0
~ acility/Project Name County Name ell Name
/7/, &j 7//(}"/ /5%;/( ch'f‘c/‘ //'f”’z;"r—,?
Facxhly License, Penmitfor Momlghng Number County Code Is. Unique Well Number = - TIDNR Well Number
g 1. Can this well be purged dry? Before Development|  After Development
11. Depth to Water . . )
/-
2. Well development method (Fomtopof .(f L7 f L. Z_n
surged with bailer and bailed well casing)
surged with bailer and pumped
surged with block and bailed o Date b LLl CE1G 7 Cl1oLl S
surged with block and pumped g mm dd y-; mm -?l-_a 7?
surged with block, bailed and ptmped (] m. Oam.
compressed air (m] Time <20 _o_g pm|~_2:22 gpm.
bailed only [m]
pumped only (m| 12. Sediment in well — . _.inches ——.__inches
pumped slowly o bottom
Other o 13. Water clarity Clexr [] 10 Clear ‘F{-20
Turbid -1 5 Tubid O 25
3. Time spent developing well =~ £ min (Describe) (Describe)
(e e
4. Depth of well (from top of well casisng)  — .Lg.: ft 35T q,( 3
5. Inside diameter of well =2 __in
i Volume of water in filter pack and well
casing —_ i’ .1 gal
Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well - _‘/ __7 . gal
. 14. Towalsuspended . __._mgA{ __ _ __ __.__mg/
8. Volume of water added (if any) __C. g solids
9, Source of water added 15. COD e emgt | mg/l
10. Analysis performed on water added? OYs OMN

(If yes, attach results)

'16. Addiuonal comments on development:

Well developed by: Person’'s Name and Firm

Name: [/{/ 5'4 h.,( / 7/: ng /,/

herebzncemfy that l.he ‘above informauon 1s true and correct 1o the best
owledge.

s + Z//cf'f/;_

_rirm:

Signature: ﬁé/ /// ,%//

oS
“ L S

Print Initials:

Cltime

Firm:

WA

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes.



State of Wisconsin Route to:  Solid Waste [J Haz. Waste [l  Wastewarer O MONITORING WELL CONSTRU' TN
Department of Natural Resources Env. Response & Repair O Underground Tanks 0 Other ) Form 4400-113A Rev. 4 90

ity /Project Name Local Gnd Locauon of Well £ ell Name
URSULA BORGERDING ESTATE s BN o Q& MW-9
ility License, Pamt or Monitoning Number Grid Origin Location . Wu. Unique Woll Nutubes  DNR Well KUt
e e lar 89 _1' 57Mong 42 31" 1ol  _ —
Type of Well Water Table Observation Well E111 sy, Plane fi. N, fi . [Doie Well Tnsualled ™ 5, 91
Piezometer D12 _ISection Location of Waste/Source m;m dd Yy
Disance Well Is From Wasie/Source Boundary NE/4 of NE 1/4 of Sec. 35T. 1N, R _]_Zg 6) Well Installed By: (Person's Name ad Tt
ft. N—r—rwo - - — 4 Gary Wellner
Ye Well A Pouni of Enforcement Sid. Apphication] If“u‘”ﬁmw‘“"‘.‘“ g“m Pwin Cit :
0 Yes ON |4 0_Downgradient n_B Not Known win -1ty TeStl—r}g. C_orp.

A Proiective pipe, top elevation  — — — . . — fi. MSL 1. Cap and lock? 8 Ys 5w

B. Well casing, top elevation -J50,40 & MSL & Inside diameter: 8. _in
€. Land surfacs elovation ~750,12 fuMsL b. Length: 1o
D. Surface seal, boom _ _ _ _ . ft MSLor _ _1_ fu ¢ Museral Cast (S:: g "
12, USCS classification of soil near screen: d. Additional protection? B Ys O No
GPpO GMO ocO GwW0O swO SP O If yes, describe:
sMp scO0 MO MHO . O CHDO Benwonie [1 30

Bedrock 0 3. Surface seal: g o

13. Sicve pnalysis attached? [ Yes N Concreie g
14, Drilling method used: Rowry 050 4. Material between well casing and protective pipe: o
Hollow Stem Auger [3 41 Bentonite 3 30

Ocher nn‘ﬁ sand Axmuluspac::aj g —
T - -
13. Drilling fluid used: w‘:: Qo2 Ar O 01 5. Annular space seal: & Granulur Bentonie 1 33
DrillingMud 3 03 None @ 99 b. Lbs/gal mud weight . . , Bentonite-sand slurry 13 35
- - c Lbs/gal mud weight. . ... Benwnite slury 13 31
- Drilling addiives used? 0 Y QN d.__U_ g?fmor&iw .. ‘m . Benwnite-cement gr:zl [ so
Describe —— = __Ft “volume added for uny of the ';buvg a
is): . f How installed: Tene 01
17. Source of water (attach analysis): s ' Tremicpunped [ g2
’ Gravity K1 g
7 6. Bentonite seal: a. Benonite granules 3 33
E. Bentonite sealtop — . fuMSLor__1 _ b. O1din. 038 in. 0172 in. Benwnite pelles [ 32
( ;.;ZE ¢ Ohers 3 __
F.Finesand,top fuMSLor __2 _ fu o 7. Fine sand material: Manufacturer, product nume & mesh size
. a___4555 RF -
G. Filter pack, top e B MSLor __3.&‘ g x‘ b. Volume added 1 fi3
E g 8. Filier pack maierial: Manufacturer, product name and mesh size
H. Screen joint 10p oo oo . . fuMSLor __5,_ &t . . #30 RF L
ull b. Volume adged 1.5 63
1. Well botom . fLMSL of_ 5. fi. Eg 9. Well casing: Flush threaded PYC schedule 40 X3 23
= Flush threaded PVC schedule 80 [O 24
J. Filter pack, bomom __ __,_ S-MSLor _ 13 _ fi( =k Ohs O _
15 f// 10. Screen material: FJTPVC - e
_ K. Borchole,bottom  — w — — .. . MSLor _ 2 _ fi. //é & Screen type: Facorycn 8 11
\ %///{ Conunuous slot [}
LB le, di _8_ _ 2 Owher O
_ b. Manufacurer Monollex
M. OD.wellcasing _ 2.25 o c. Slot size: 0.0.10 in.
d Sloted length: 10
ﬂ. LD.wellcasing _ 2 __ i 11. Backfill material (below filter pack): Noe £1 14
(Wxr [

+hereby certify that the information on this form is true and correct 1o the best of my knowledge.
Signature Frm

Twin City Testing Corp.

Please cun . lete both sides of this form and return 1o the appropriate DNR oflice listed at tie top of this form as required by chs. 144, 147 and Teat, W.. an
and ch. NR 141, Wis, Ad. Code. In accordance with ch.144, Wis Stats., failure 1o file this form may result in a forfeiture of not less than $10, noe more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than $10,000 tor cach
day of violaion. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




State of Wisconsin MONITORING WELL DEVELOPMENT
Department of Natural Resources Form 4400-113B Rev. 490
Route to: Solid Waste[J Haz. Waste 1 Wastewater
Env. Response & Repair [ Underground Tanks[1 Other O
—acilypy/Project Name, County Name ell Name
it Sy el (Bt | e ke 7
Facility License, Permit dr Momwnng’Number County Code WisTnique Wal] Number - 1 DNR ' Well Number .-
1. Can this well be purged dry? O Yes \ﬁ.bb Before Development| After Development
11. Depth to Water ) ..
2. Well development method (fomtopof o, X L_H __Z.4_n
surged with bailer and bailed 41 well casing)
surged with bailer and pumped 61
surged with block and bailed g 42 Date b_Y; 1 C6ISE | 155 151
surged with block and pumped (w] mm dd yy{ mm dd yy
surged with block, bailed and pumped [m] 0gsm. gem.
compressed air @) Time .2 :2% wpm| _ 5~ 28 Bpm.
bailed only |»]
wmpd only u 12. Sediment in well e o inches e inches
pumped slowly n] bottom
Other o 13. Water clarity Cler 110 Clear Ef20
Wl 5 Tubid OO 25
3. Time spent developing well _ 222 min (Describe) (Describe)
. //&/’(-5-/»'\-4' &
4, Depth of well (from top of well casisng)  — L5 .1 2 Ko ‘s
I'4
5. Inside diameter of well e __in
=5, Volume of water in filter pack and well
casing 5 4 gal.
Fill in if drilling fluids wcre used and well is at solid waste facility:
7. Volume of water removed from well — _{f .gal
14. Total suspended . . __. —mgh| _ __ _ __.__mgN
8. Volume of water added (if any) e gal. solids
9. Source of water added 15. COD — g | __mgN
10. Analysis performed on water added? OYs O N

(If yes, attach results)

16. Addiuonal comments on development:

Well developed by: Person’'s Name and Firm

Name: 7[/2 %‘L;L //% L.?i/ -

of my knowled

1 hcrcbgncemfy that the above informauon 1 lS true and correcx 1o the best

Firm:

,/3/4 (2 S LT

Signature: /25/:— //7'\>"//

Print Initials: _,<_ _K

Firm:

/)/ 1l S //(ZC(ZQ_/

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes.



State of Wisconsin Route to; Solid Waste ] Haz. Waste Ol Wastewater O MONITORING WELL CONSTRUI("t 1N

Deparument of Natural Resources o Response & Repar 1 Underground Tanks 0 Other (3 Form 4400-113A Kev 190
lity/Project Name Local Gnd Locauon of Well ell Name
! URSULA BORGERDING ESTATE ___ a BN __ o QF MW 10-D
acility License, Permut or Monutoning Number Grid Origin Location - : vis. Unsque Well Nusbes ~ DNR Well '~ -oiiis
Ry Lo _80° 1 57" Long. 427 31°' Vo) _ .
Type ol Well Water Table Observation Well L3111 |5y Plane fi. N, fiE. Well Installed 6.7 6791
Piezometer B112_ISection Location of Wasie/Source mm dd Y v
Distance Well s From Wasic/Source BOwdaty | N4 of NE1/4 of Sec. 35T. 1 N, R. 128 W,

Well Installed By: (Person's Name and Trini)
Gary Wellner

ft. Locauon of Well Relative 1o Waste/Source
u [ Upgradient

Is Well A Point of Enforcement Std. Applicauon? s O Sidegradient ) .
Twin City Testing Corp.

O Yes O No | 4 O Downgradient n_Q NotKnown
A. Protective pipe, top elevation  _ _ _ _._ .. ft MSL 1. Cap and Jock? B Yo [ N
fu MSL 2. Protective cover pipe
B. Well casing, top elevation 95222 o Inside diameter: 4. in
C. Land surface elevation ~IIITT fMsL b. Lengih: .
¢. Material: Swel 31 04
D. Surface seal, bonom_ _ _ _ ._ fuMSLor _3._ fu. g
12. USCS classification of soil near screen: d. Additional protection? 0Ys 8 Mo
GPO GMQ €O GwQO swO SP O If yes, describe:
sMp scO MLO MHO . O cHO B a 3o
Bedock O 3. Surface seal: C““""“‘ a ;) |
13. Sieve snalysis attached? [ Yes OoN oncrete 0 ‘
14. Drilling method used: Roury [0 50 4. Material between well casing and protective pipe: T
Hollow Stem Auger [ 41 Benonte 0 30
Oher O e Annular space senl [ _
None ho'h” o
15. Drilling fluid used: Waer 102 Ar O 01 ' . hiDSy 73
lling Mud 0 03 & 99 5. Annular space seal: ‘ ;-nmwﬁngnﬁcn 2
& Nons b. —_Lbs/gal mud weight . , . Bentonite-sand slurry [0 -
Drilling additi c Lbs/gal mud weight ... .. Benwnite slury 3 31
ves used? O Yes BN d.___ % Benwogite .... .. Bentoniecement grost 0 50
Describe e.— 5 Fi "~ volume added for any of lhe,;bove
. £ How installed: ranie 1 01
17. Source of water (attach analysis): ' Tremicpunped 0 02
Gravity £1 0y
6. Bentonite seal: a Bmwni%% Q]g A3
E Bentonite seal 10p o — o — .~ fMsLor_ _3 U | b. Ol4in. D38 in. 0172 in. Benwnite peliets 0 32
[ Oer 0O s
F. Fine sand, top e _._fuMSLor__g _ fl..\ 7. lee\]g?;iémwﬁd: Manufacturer, product nume & mesh size
G.Fierpuck,top ____ . _fuMSLor__8 _ f b. Volune added fi3
8. Filier pack material: Manufacturer, product name and mesh size
H.Screen joint, top o - — .= fuMsLaor _ 25 _ f 2 None -
b. Volume added n’
1. Well bottom e ._fuMsLor_ 30 fo 9. Well casing: Flush threaded PVC schedule 40 £ 23
' Plush threaded PVC schedule 80 [ 24
1. Filter pack, bottom — _ — _ ._ fuMsLor _ 30 _ fu o O
10. Screen material: FITPVC .
. K. Borehole, boltom. e e = — . fi. MSLor _ 30 _ fu & Screen type: Fxcwory cut 81 11
' Continuous slot {1 ¢
Other {1 _

L. Borehole, diameter 8._. i
b. Manufacturer Mona Flex

M. OD. wellcasing _ 2.25 in c. Slot size: 0.010 m.

’ d  Sloted length: 5 .. fi

Dowellcasing __ _ _  in 11, Backfill material (below filter pack): Noe [1 14
- Natural Oher [
Hiereby centify that the information on this form is true and correct 1o thu best of my knowledge.
Signature Fom
Twin City Testing Corp. —

Please comypicie both sides of this form and retumn w the appropriate DNR office listed at the top o thus Torm as tequired by chis. 144, T47 and 1640, Wi 7 s,
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats,, failure 1o file this form may result in a forfenture of not less than $10, nor more than

§5000 for cach day of violation. In accordance with ch. 147, Wis. Stats., {ailure to fil¢ dus form may result in a foferture of not more than $10,000 for ca b
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the compleied fomi should be sent.



State of Wisconsin MONITORING WELL DEVELOPMENT
Department of Natural Resources Form 4400-113B Rev. 4-90
Route 10: Solid Waste 3 Haz. Waste ] Wastewater [
Env. Response & Repair [}  Underground Tanks[] Other O
'mThty/Pro ject Name County Naﬂ;c , ell Name
/ o Ll f b Lol /4/’1 = D)
aﬂny License, Permit or Monitonng Number County Code | Wis. Unique Well Numbu i T DNR WellNumber DEERE
1. Can this well be purged dry? '?CND Before Development| After Development
11, Depth to Water .
2. Well development method (fomtwpof o, 3.7 _n _73. f ft.
surged with bailer and bailed well casing)
surged with bailer and pumped
surged with block and bailed Date WA /021___ C&10715 L
surged with block and pumped mm.d d mm dd yy
surged with block, bailed and pumped pem.
compressed air Time _Z : 30 gpm J:Q%m.m.
bailed only
pumped only 12. Sediment in well e o__inches ——.__inches
pumped slowly bottom
Other 13. Water clarity Clexr 110 Clear Pf20
Turbid P—/-r‘ 5 Tubid O 25
3. Time spent developing well : A _g é_"_ min. (Describe) (Describe)
Ll g @&
= - J .
4. Depth of well (from top of well casisng) . =2¢>. __ft. SST Ta i S,
7/
S. Inside diameter of well _2 . __in
6. Volume of water in filter pack and well
casing — _Z . 2 gal.
- Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well — _l 2. — gal
14, Total suspended . . _._mgh| _ _____ . __ mg/l
8. Volume of water added (if any) . g solids
9. Source of water added 1s.cobo  _ _ _ _.__ mgN| . mgh
10. Analysis performed on water added? OYs O N
(If yes, auach results)
16. Additional comments on development:
Well developed by: Person’s Name and Firm 1 here cemfy thal the above informaton is true and correct to the best

Name: /Q’%m—& ///7 . 5‘/{/ )y

Firm:

7)/; 11 L S7T T

of my knowled -

Signature; ’{ /64//,3‘/,¢

Print Initials:

Fim:

NOTE: Shaded areas are for DNR use only. See instructions for more information including a list of county codes.
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Company Name: / )’(4%( S + / 7Z

CHAIN OF CUSTODY/ANALYSIS REQUEST FORM

Bcttle Size e/Preservative

Project No./Cllent 2255 5’3

/\b-

o: 1563

Sampling Locgtion: __ )04 57— C"&S . /| GRIEK Balch Na

Sampler éc ok of, . Tt i\ \\.f ‘ P06 P

T e Total | *Sampie \\Q ‘ TabUse Oy,

Date | Time Sample I.D. /Description No. of Bottles Type ASIALYSIS REQUESTED Remarks {D Number '
;’-f//r"?/ ML - R/S//// -3 v a —S A A M358
o/s/ay  \pro - <//3Z S”—/o’ [/ > S A )(r N2 J3520
i pw =3 /.2/ 4L [/ 215 XX \:;:§><, (13527

/1 =T /2 (92! [/ 21 S XXX L35
/t Mw-5] 2 |10’ U NEAFANIRIN

e————————
COMMENTS/SPECIAL INSTRUCTIONS:

Recelved by:

Date: Time:
F/s‘/f/ S

Received for Laboratory:

*Sample Type  SW- Surface Water H- Hazardous Liquid | Date F

S - Sail DW - Drinking Water A- Alr Date D

SE-Sediment WW-Wastewater O -Oil Quotatlor

S0 - Solid GW- Groundwater X - Other Purchasa QOrder;
O wro>sppmdeTCLP - :

: Results To: e Sl Bllilng Address: _

To Be Completed by Client ‘ N -~ i .
Seal Intact Upon lgeceipt by Sa¥mpling Co.: Oves ONo BD &, [ CAA ez S & gC/SZD S i’j“}A/L 4
Packed By:
Sealed For Shipping By: Seal # / 7/ //";KZW Zd/ 5-39 Dg\

Attention: ,&/5//4,1 5;‘6// Phone: 4////16/ 7-¢520 FAX ﬁ«//ﬂi 0258
CUSTODY TRANSFERS




1_
£ 357 i=5%  CHAINOF CUSTODY,’ANALYSiQ{%E&UEST FORM
. Bottie Side/F Abrvative
Company Name: /37,26 /I onecr. Y 15
. A ' v
ProjectNo./Cllent 0 1S3 —073 /9 \\ Ve No.: 1167
Sampling Locatfon: [ 20 SS — £ N v ST B
Sampler /. 7 o VAV o AR
T Y ey Towal | *Sampie Tab Use Only .. .
Date {Time | Sample |.D./Description No. of Bottles Type Remarks ID Number -
Welucd MY/ 2 2do /3408
o= S 3 3 lgw PS| I 277
] ) ”m g
270 /0 / o X X U38/0
Lo — G 3 A4 . 7Y
10510 1) CRRARRCAZYZPS gt wsis
v preo- 30 </ 4z (X /(3443
¢y |0 ~0d/P0 ar. 2.3 A
I 00 ~10 O [ Atind / /I X X, 315
v pho-1ed [ 2ser/ / /1S X A
COMMENTS/SPECIAL INSTRUCTIONS:

/7/‘/257 Py lorttra? —é{‘_//@f/5

O web>sppmdoTCOLP

*Sample Type  SW-Surface Water H- Hazardous Liquid
§S - Sail . DW-Drinking Water A- Air

SE - Sediment  WW.Wastewater 0-0i s
SO- Solid GW- Groundwater X - Other 2/444

Purchase Order

Results To: 2 24%4§ ‘JL/fz’&_ﬁﬂ_‘ )

To Be Completed by Client
Seal Intact Upon Re |E?ﬁampling Co.:
Packed By: Z ¢ '44-4« pa
Sealed For Shifyping By: /[ YL

Oves DONo

Seal #

/7/7/{.)‘/.

28D £ [04trrrm A2, e /52O

Billing Address:

Attentlon:

CUSTODY TRANSFERS

Date:

Time:
37 5521.— Methad of Shig

&l ;,. /r1>
/7

Shipping Detalls -
_segl_lr@g'acgt::gpq;i Re

Phone:g/{/g'wza joo FAX j/%d}'digsj
s Completed By ORTEK -
j‘gﬁ : :
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CHAIN OF CUSTODY/ANALYSIS REQUEST FO

LT
il
ity
uln
Ty

o Bottle Size /Preservative
Company Name: Af’/z‘.’/\f o frsred AN/
YAONZ
Project No./Client o707 SS —O3 NS No.. 18395
N NG
Sampling Lopation: IO ISTE=EXDD 2y \ (5 S ER B
Sampler g Y -~ v N Ol bel
Date |Time| Samplel.D./Description | No.ofBottles | | twe ANALYSIS REQUESTED Remarks  |iDNumber
cfs/ir o/ 3 qw [ XK 1135 3¢
‘" Per-2S 3(7]7 G2 [ XXX (/3531
" VT 3 h X X 1/353.2
2 £260=23 [Degp 3| I/ " IAXIA /12533
7" 23S 51/ |/ v I X X U353
174 ///’7(50"@ 3 " x X //./"LJI
o L) - P 31/1/ t X 7< X X ; U2E306
" T Levrid v XX 7 U527
p Sl folmed 3| |y vIX ] Y
b(’:./ e = = J/y J
CO;;MiNTS/S_pECIALWSTR%CTIU'\S: - *Sample Type ~ SW-Surface Water H- Hazardous Liquid | Date Recelved / /l / ‘;’ /o Rt
F oS gt SOnTIiA S - Soil DW- Drinking Water A- Air Date Due:" 7// Jar DRUSH;
SE - Sediment  WW - Wastewater 0-0il Quotatlon #:. e Wbyhb:
SO - Solid GW- Groundwater  X- Other Purchase Order #. B ERIR
T weo>sppmdoTOLP
c 10 Results To: 37l S A / /T — BllHng Address:
To Be Completed by Client e . , >3 e
Seal Intact Upon Receipt by Sampling Co.: Oves Ono "'25:,' //} 5(/" 22 7&/ S/ VAXC - g I &
Packed By: AN /. ; . - ’
Sealed For Shipping By: Seal # ///i/ /"%‘d‘f_‘{ A2V _5)07 v —
CUSTODY TRANS Attention: - ,(//,'S, Y Akl Phone:¢// ér’]—ij‘.‘-x FAX )é/ / /7. 04% 4
FERS :
Relinquished by: Date: Rec;ived by: Date: Time: S:“:")plnug Dita”sb Lob Be Comp'e’:‘gg BDY ORTCK
—-—-—‘—") ~ i ai Intact Upon Receipt by Laboratory - " . es No
é,’z/ﬁ,'_j p 4[ /s l( Loy ';é,,;. ¢ /SA/ SO Method of Shipment: L #0177 i
’\ / : ’: f o Con‘er't Tempe ature/’ g" o C Refng * Jj 5 i’ T
;/ —_— t "Green ey, W1 543072438

/ . 5
/ (/./‘4 /’:/"4 s ,/':{,- e //‘l’n/(f C1ita) 438 - T2
ctiaa e b el A ‘S

{ Becetved for Laboraionys
t

—_—
L
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CHAIN GF CUSTODY/ANALYSIS REQUEST FORM

Dot

Company Name:

Eome S,ue/Pr»servanve
vl-

Project No./Client >(O.-¥~"%’ — 03 No.: 1160
Sampling Locatler) (LA LR, 2055 5" ,\S’ —
Sampler ﬁ,”////f PN W . ?EK 05 VO
Date |Timg}’ SamipleI.D./Description | No.ofBottles | | te ANALYSIS REQUESTED Remarks | iDNumoer.
e al S T [ AT rltes
Sy N\ s 7 21 &0 X i
Yulyl | TOCL20-3s / /15 ©3456

mattser———————————
COMMENTS/SPECIAL INSTRUCTIONS:

/%ahﬂ per Contrac -Gl Mirses

*Sample Type
S - Sail

DW- Drinking Water A - Alr

SW- Surface Water  H- Hazardous Liquid

SE-Sediment WW-Wastewater  O-Oil duotation #:
S0 - Solid GW-Groundwater X - Other Purchase Order #: i
O #pb>sppmdoeTClP > -
Results To: /)ﬁ/},zj v / /!/207«& Bliling Address:
To Be Completed by Client ~ ~ % JST0
Seal Intact Upon ReoeupZﬁ?nyjmg Co.: Oves [No 023 b (= MMS’& / W
By T P betrec feg L0 S3202
Sealed For Shipping By: Seal # - >
Attention: A0 S 0 F2 o Phone: [%’/)9/;—0.20 FAX (Uif) 342~ OR8F
CUSTODY TRANSFERS ' — —
Date: Time: Recelved by: Date: Time: ed By ORTEK

iy ﬁr)r

Recewed for Laboratory'

/Z@es DNO




—

Z%= DAMES & MOORE, Ltd.
250 East Wisconsin Ave, Suite 1500

Milwaukee, Wisconsin 53202
(414) 347-0800 FAX:(414) 347-0288

PROJECT NAME:

PROJECT #: _o20RSTZ =S 3

Send Results To:
PROJECT MANAGER: ”

,/[;)én'—é SM

_ SHIPPING DETAILS:: . =

-3 -
Loyl y

Turmnaround Time

(O Rush (preapproved by Lab)

Nomal  9/,,/q,

.

DAlTE CONTAINERS N9; SAMPLE ID SAMPLE TYPE ANALYSIS REQUESTED REMARKSIPRESERVATIVES
7177 Hpud o £ L0 ~( O &7 2l Ve 77~
7/// 7 /c;%dwgrf > M o & G40 prome 116773

Dot By 927/

CHAIN OF CUSTODY RECORD

SAMPLER: secandrure

H, Ko

DATE

94/5/

A §24b — adtecliof litd g (48] g gleS

RELINQUISHED BY: swamrugg | DATEMIME BY: semrurg | | REUNQUISHED BY: swamrusg | DATE/MTIME RECEIVED BY: (SIGNATURE)
D. Lo |33 A Mug, I I
RELINQUISHED BY: sxmrusg | DATE/TIME | RECEIVED BY: semrumg | | REUNQUISHED BY: stmurusg | DATE/TIME [REGEVED FOR LABORS




Z¥ DAMES & MOORE, Ltd.
250 East Wisconsin Ave, Suite 1500

Milwaukee, Wisconsin 53202
(414) 347-0800 FAX:(414) 347-0288

PROJECT NAME:

Turmaround Time

O _ Rush (preapproved by Lab)
=< Normal

PROJECT #:

N> 5S -

- -
DD

Send Results To: /

- [ SHIPPING DETAIL

PROJECT MANAGER-_X

DATE | containers | No SAMPLE ID SAMPLE TYPE ANALYSlS REQUESTED l REMARKS/PRESERVATIVES
P4 ‘:Jl/)/‘,/ ‘ / A2 ‘L / '/?S / '_) | 1& X
25051 020550\ 3 | a7 4.9 A ;
/7 - el - AR 4 -~
v 3 028 Y ks S 3d \( [ Vel S i
" " 31 siw-7 e £ 1 LA i
N — ’ 7 L b " ’
i ! 3| frri)-r L [ais) S;-{ 1 "‘/'/f/’ T
=’ T * ~ 7 7
CHAIN OF CUSTODY RECORD COMMENTS e~ -
. < A
SAMPLER:  semuag DATE 3/ ik Lot ’/ ,m rxmf 7 fg_/zsff 1o ga,—,;n) ./Aj/ / el
/ /554 ,I- i y {/ b/}/f/
REUNQUISHED senmrurg | DATE/TIME | RECEIVED BY: semruag | | REUNQUISHED BY:  seamsrurg | DATE/TIME | RECEIVED BY: seasruag
W 4 / S -
/1\-’//' / /Zg /: o J / N , . |
RELlNQUISHED BY: somrume | DATE/TIME | RECEIVED BY: semrnrg | | REUNQUISHED BY: sinaruag | DATE/TIME (R




|

ll:']l

"I
iy

i
i
I

ity
)

II'“" l‘l

\

Imu[‘
il
|

CHAIN OF CUSTODY/ANALYSIS REQUEST FORM
Company Name: &WS 4'/77% O

e Size/Preservative

Project No./Client__ 20 365 ~ 22 3
Sampling Locatlon: ﬂ&)b?;"m 3

/s

Sampler

7

Total | *Sample

Date |Tims | Sample I.D./Description | No. of Botties — ANALYSIS REQUESTED Remarks
Llli) | 72C /35 / /1S X N 247
72¢ /7-5 / [l S X RN 13418
72/ 191 / /18 4 . NN [30r2
| Gs/ /-3 / (1 el X g&{\‘ % //34.90
1V/ | g/s7 / 11 s] [X NI ysez/

Date:

J.:MMENT /SPEC&AL lNSTRUCTlONS D t R Ned i
‘/_ S *Samplie Type  SW-Surface Water  H- Hazardous Liquid ate ece .
r///‘f /’( 7 (J}:fru/ é - S - Soil DW - Drinking Water A - Air Date Due:" 7/3 /q/
SE - Sediment  WVY - Wastewater 0-0il Quotatlon #
' SO - Solid GW - Groundwater  X- Other Purchase Q;de_r #_ :
O wpu>sppmdoTOLe
Results To: Lpre T /7,:‘»5»6?——- Billing Address:
To Be Completed by Client S S . Y L KD 7
Seal Intact Upon Sagmpling Co.: Oves DONo 2 {’ /“/5/{7“7' /’L] é}j %/S A” ,V‘vf/
Packed By: . 1777, —T' Bl =)
Sealed For Shipping By: / 52(/ Seal # j7////‘) /)UJ ?3-90 %
Attention: /&3/»0 57/4// Phone:g///Aﬁ’?»deJ FAX ;//%,//7- 0%y
CUSTODY TRANSFERS -

/Recer\"db) Time:
% %/u ¢ / / =3

Received for Laboratory:

Ll L et ;,J[
2.

Z;"/z¢ ){ /fZJ/(f __/,/3/ SIS

Shipping Details - To Be Completed By ORTEK
Sea! Intact Upon Receipt by Laboratory . DY&?BK »
Methtod of Shipment: = _—

Contents Tempera/turé é Jo C.Refrig. J_%ﬁr—ﬁ_ﬁtﬁﬁ'i;/fd L
ORTEK— "

»://'£7C.

///2t96 ‘West Mason Streel
* Green Bay, W1 543072438
1414y 435 -2222
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CHAIN OF CUSTODY/ANALYSIS REQUEST FORM

- . Bottle Size/Preservative
Company Name: bf/r[é‘f‘ V2 /.
Project No./Cilent Z 0 > 5§ —C0O73 v No: 1161
Sampling Locatjon: .0} A, - 05 ; y CATEK Baich o,
Sampler . \ Z0699

. - = . . Total | *Sample Lab Use Only

Date |Time| Sample I.D./Description No. of Bottles Type ANALYSIS REQUESTED Remarks IDNumber ..

(2051 |Prorteect {1710>-3S / /IR A e /13¢5 7

! 7

COMMENTS/SPECIAL INSTRUCTIONS:
£ C?/«dﬁzz/t//ie p/():'/uc/ a’nl7 ‘
Se Noe Shancalor Lo oot

(O spo>sppmdotatr

*Sample Type  SW-Surface Water  H- Hazardous Uquid

$ - Soll OW - Drinking Water A- Alr Date Due:
SE-Sediment  WW.Wastewater  O-Oil 9}30 : tlon#‘

SO - Solid GW-Groundwater  X-Other/Zz, Zm,{w Purchase Qrder #:

Bllling Address: P
’

Results To: JQ{ LS -/—//Llom,

7354

To Be Completed by Client - ' ) ‘
Seal Intact Upon Receipt by Sampling Co.: Oves DOno Qﬂ 5 /U/S(Jh-s"-‘ 7472 /S—Db @ﬂ‘r,"(’
Packed By: Y o 0 R
Sualed For Shipping By: Seal # /ZI/Lﬂ‘“bé_f_,‘ w/ 5-39
Attentlon: ' ’
CUSTOPY TRANSFERS
j 2:-1*‘ / Recelved by: . Date: Time:

‘ved for Laboratory:




- —————_____

Tumarctnd Time

| ’T\f‘-—-
= DAMES & MOORE, Ltd. Q _ (

Rush roved by Lab)
250 East Wisconsin Ave, Suite 1500 \/ C\ L/ F ) 9 0 N:,ma, p /;/ s
Milwaukee, Wisconsin 53202 . N
(414) 347-0800 FAX:(414) 347-0288 ;;5}?“_"’_’?'"“ DETAILS:.....:

PROJECT NAME:
PROJECT #:_ 20255 ~00 3

Send Results To: . -
PROJECT MANAGER: K . 5hieg SIJJ’
050

Thi,

DATE | containens | No. SAMPLE ID SAMPLE TYPE EANALYSIS REQUESTEM REMARKS/PRESERVATIVES

-

) Eo Y’ r}/‘uéar\& ] Mwv-3S o HOZ Y

7 7

54

CHAIN OF CUSTODY RECORD COMMENTS

SA . NATURE) DATE HML /”ﬁé’/ﬁf ///0345 |
(ﬁﬁ%ﬁ /Oﬁa > Qpaecple 135 plsmost gt Zimler S 7=

{ V4

RE! Y: SCNATURE) ATE/TIME RECENW RELINQUISHED BY: stsaarusg | DATE/TIME | RECEIVED BY: seamrumg

Yoty T35 | 42 |

REUNQUISHE[{ y‘. ,‘s\émwﬁg /DATE/TIME | RECEIVED BY: seaurumg | | REUNQUISHED BY: (saua7uag | DATE/TIME n;c (SI\,I‘E/[‘)“F,%M o |DATETTVE




414-398-2222
FAX: 414-498-4067

LABORATORY ANALYSIS RESULTS

Wisconsin Certification No.

405099530
Client: DAMES & MOORE Sample ID: MW-2D/1 1-3’
Address: 250 E WISCONSIN AVE Date Collected: 06/04/91
SUITE 1500 Date Received: 06/10/91
MILWAUKEE, WI 53202 Location:

Attn: KRISTINE STEHR
Telephone No.: (414) 347-0800

CALIFORNIA METHOD TPH ANALYSIS

DETECTION *

PARAMETER LIMIT CONCENTRATION UNITS
:qurosene 5.0 ND mg/kg

Gasoline 5.0 18.5 mg/kg

Diesel 5.0 ND mg/kg

ND = Not detected

* = Dry Weight Basis

Comments Lab Sample ID: 9106089:113525

Date Analyzed: 06/14/91
Analyzed by GC/FID on a DB-5 Capillary column

Signed: p\.,‘,/15525234421——— Date: S:’Zv‘?ﬁ’
= ”




DAMES & MOORE

CLIENT:
ADDRESS: 2
SUITE 1500

250 E WISCONSIN AVENUE

MILWAUKEE Wl 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

PARAMETERS

DETECTION
LINITS

- - .
HGreen "Saym

414-498-2222
F: \\ J13-d4ui-40067

Wisconsin Certification No:

Sample ID: MW-2D

Sample Desc: SOIL
Date Collected: 06/04/91

Date Received: 06/10/91

Job #: 20255-003

VOLATILE ORGANIC SOIL ANALYSIS

RESULTS
ug/kg *

BENZENE*
BROMOCHLOROMETHANE
BROMOD I CHLOROME THANE™*
BROMOFORM*

BROMOBENZENE

BROMOME THANE*
n-BUTYLBENZENE
tert-BUTYLBENZENE
sec-BUTYLBENZENE

CARBON TETRACHLORIDE
CHLOROETHANE*
CHLOROMETHANE*
4-CHLOROTOLUENE
2-CHLOROTOLUENE
CHLOROBENZENE™*
CHLOROFORM*
DIBROMOCHLOROMETHANE¥
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE (EDB)
D1 BROMOMETHANE
DICHLOROD I FLUOROMETHANE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,2-DICHLOROPROPANE*
2,2-DICHLOROPROPANE

1, 1-DICHLOROETHANE*
1,1-DICHLOROPROPENE
1,2-DICHLOROETHANE®
cis=-1,3-DICHLOROPROPENE®
trans-1,3-DICHLOROPROPENE®

6.0
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6.0

6.0
6.0
6.0 "

-, 6.0

6.0
6.0
6.0
6.0
6.0

6.0

12
ND
ND
ND
ND
ND
ND
KD
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
KD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

P Y Y I Y LT T T PR Y TR T Y Y Y

Not Detected

x
(=)
"

*
]

** = Dry Weight Basis
COMMENTS: Lab Sample ID:
Date Analyzed:

<

Analyzed by EPA Method 8240

9106089 - 113525
06/17/9
All Non-8240 Compounds quantitated as TICS.

Signed:///"77“‘-6Z1CZ,¢K (}: l(2)L€4L/<-

PARAMETERS

trans-1,2-DICHLOROETHENE®
cis-1,2-DICHLOROETHENE*
1,1-DICHLOROETHENE®*
ETHYLBENZENE*
HEXACHLOROBUTADIENE
p-1SOPROPYLTOLUENE
ISOPROPYLBENZENE
METHYLENE CHLORIDE™
NAPHTHALENE
n-PROPYLBENZENE
1,1,2,2-TETRACHLOROETHANE*
1,1,1,2-TETRACHLOROETHANE
TETRACHLOROETHENE®*
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE*
TRICHLOROETHENE*
1,1,2-TRICHLOROETHANE*
1,2,3-TRICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,2,4-TRIMETHYLBENZENE
TOLUENE™

VINYL CHLORIDE*
STYRENES*

XYLENES (TOTAL)*
ACETONE*

CARBON DISULFIDE*
2-BUTANONE*

VINYL ACETATE*
4-METHYL-2-PENTANONE*
2-HEXANONE™*

Date: ‘3// Z’/jl’

DETECTION
LIMITS

6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

6.0

405099530

RESULTS
ug/kg *

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

ND
ND
KD
13
NO
ND
ND

74
300
ND
ND
ND
ND
ND
ND
ND
ND
26
ND
370
130



[T

414-498-2222
FAX: 414-498-4007

LABORATORY ANALYSIS RESULTS

Wisconsin Certification No.

405099530
Client: DAMES & MOORE Sample ID: MW-4/3 8-10'
Address: 250 E WISCONSIN AVE Date Collected: 06/05/91
SUITE 1500 Date Received: 06/10/91
MILWAUKEE, WI 53202 Location:

Attn: KRISTINE STEHR
Telephone No.: (414) 347-0800

CALIFORNIA METHOD TPH ANALYSIS

DETECTION *

PARAMETER LIMIT CONCENTRATION UNITS
ierosene 5.0 ND mg/kg
asoline 5.0 ND mg/kg
Diesel 5.0 ND mg/kg

ND = Not detected
= Dry Weight Basis

Comments Lab Sample ID: 9106089:113526
Date Analyzed: 06/14/91
Analyzed by GC/FID on a DB-5 Capillary column

Signed: D - W’—— Date: <& -2ze -7/




parmen s §

ND = Not Detected

* = Analyzed by EPA Method 8240

** z Dry Weight Basis

414-498-2222

FAX: 314-498-40067

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-4
MILWAUKEE W1 53202 Sample Desc: SOIL
Date Collected: 06/05/91
. ATTENTION: KRISTINE STEHR Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003
VOLATILE ORGANIC SOIL ANALYSIS
DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LIMITS ug/kg * PARAMETERS LIMITS ug/kg *
BENZENE?* 5.0 ND trans-1,2-DICHLOROETHENE* 5.0 ND
BROMOCHLOROMETHANE 5.0 ND cis-1,2-DICHLOROETHENE®* 5.0 ND
BROMOD I CHLOROME THANE* 5.0 ND 1,1-DICHLOROETHENE* 5.0 ND
BROMOFORM* 5.0 ND ETHYLBENZENE* 5.0 6
BROMOBENZENE 5.0 ND HEXACHLOROBUTAD 1ENE 5.0 ND
BROMOME THANE™ 10 ND p- ISOPROPYLTOLUENE 5.0 ND
n-BUTYLBENZENE 5.0 ND ISOPROPYLBENZENE 5.0 ND
tert-BUTYLBENZENE 5.0 ND METHYLENE CHLORIDE* 5.0 ND
sec-BUTYLBENZENE 5.0 ND NAPHTHALENE 5.0 ND
CARBON TETRACHLORIDE 5.0 ND n-PROPYLBENZENE 5.0 ()
CHLOROETHANE* 10 ND 1,1,2,2-TETRACHLOROETHANE* 5.0 ND
CHLOROMETHANE* 10 ND 1,1,1,2-TETRACHLOROETHANE 5.0 ND
4-CHLOROTOLUENE 5.0 ND TETRACHLOROETHENE* 5.0 ND
2-CHLOROTOLUENE 5.0 KD TRICHLOROFLUOROMETHANE 5.0 ND
CHLOROBENZENE® 5.0 ND 1,2,3-TRICHLOROBENZENE 5.0 ND
CHLOROFORM* 5.0 ND 1,2,4-TRICHLOROBENZENE 5.0 ND
D1BROMOCHLOROME THANE™ 5.0 ND 1,1,1-TRICHLOROETHANE* 5.0 ND
1,2-DIBROMO-3-CHLOROPROPANE 5.0 * ND TRICHLOROETHENE®* 5.0 ND
1,2-DIBROMOETHANE (EDB) u 5.0 ND 1,1,2-TRICHLOROETHANE™* 5.0 ND
D1BROMOMETHANE £, 5.0 ND 1,2,3-TRICHLOROPROPANE 5.0 ND
DICHLOROD I FLUOROMETHANE 5.0 ND 1,3,5-TRIMETHYLBENZENE 5.0 19
1,4-DICHLOROBENZENE 5.0 ND 1,2,4-TRIMETHYLBENZENE 5.0 39
1,2-DICHLOROBENZENE 5.0 ND TOLUENE* 5.0 5
1,3-DICHLOROBENZENE 5.0 ND VINYL CHLORIDE* 10 ND
1,3-DICHLOROPROPANE 5.0 ND STYRENES* 5.0 ND
1,2-DICHLOROPROPANE* 5.0 ND XYLENES (TOTAL)* 5.0 25
2,2-DICHLOROPROPANE 5.0 ND ACETONE* 10 72
1,1-DICHLOROETHANE® 5.0 ND CARBON DISULFIDE* 5.0 7
1,1-DICHLOROPROPENE 5.0 ND 2-BUTANONE®* 10 ND
1,2-DICHLOROETHANE* 5.0 ND VINYL ACETATE* 10 130
cis-1,3-DICHLOROPROPENE* 5.0 ND 4-METHYL-2-PENTANONE* 10 ND
trans-1,3-DICHLOROPROPENE® 5.0 ND 2-HEXANONE* 10 ND

EECOMMENTS: Lab Sample ID: 9106089 - 113526
Date Analyzed: 06/17/91
ALl Non-8240 Compounds quantitated as TICS.

Signed: '/W’:Cl/\fl_é & : K{/«(//\*( Date: 3/11/72—




414-498-2222
FAX: 414-494-4007
WiT5430773431

LABORATORY ANALYSIS RESULTS

Wisconsin Certification No.

405099530
Client: DAMES & MOORE Sample ID: MW-5/2 8-10’
Address: 250 E WISCONSIN AVE Date Collected: 06/05/91
SUITE 1500 Date Received: 06/10/91
MILWAUKEE, WI 53202 Location:

Attn: KRISTINE STEHR
Telephone No.: (414) 347-0800

CALIFORNIA METHOD TPH ANALYSIS

DETECTION *

PARAMETER LIMIT CONCENTRATION UNITS
Kerosene 5.0 ND mg/kg
Gasoline 5.0 ND mg/kg
Diesel 5.0 ~ ND mg/kg
ND = Not detected

* = Dry Weight Basis

Comments Lab Sample ID: 9106089:113529

Date Analyzed: 06/14/91
Analyzed by GC/FID on a DB-5 Capillary column

Signed: [3. ,//262221_1225;\\ Date: AN 4




p——

IRTEK

RONMENTAL LABORATORY

414-498-2222
FAX: 414 498-4007
. ;-'-“ZDQT/..“] 308 "”‘L—A A.‘

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-5

Sample Desc: SOIL
Date Collected: 06/05/91
Date Received: 06/10/91
Job #: 20255-003

MILWAUKEE WI 53202

ATTENTION: KRISTINE STEKR
TELEPHONE: (414) 347-0800

VOLATILE ORGANIC SOIL ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LINITS  ug/kg * PARAMETERS LIMITS  ug/kg *
BENZENE* 7.0 ND trans-1,2-DICHLOROETHENE* 7.0 ND
BROMOCHLOROMETHANE 7.0 ND cis-1,2-DICHLOROETHENE® 7.0 ND
BROMOD I CHLOROMETHANE* 7.0 ND 1,1-DICHLOROETHENE* 7.0 ND
BROMOFORM® 7.0 ND ETHYLBENZENE® 7.0 4
BROMOBENZENE 7.0 ND HEXACHLOROBUTAD IENE 7.0 ND
BROMOMETHANE® 13 ND p- 1SOPROPYLTOLUENE 7.0 ND
n-BUTYLBENZENE 7.0 ND ISOPROPYLBENZENE 7.0 ND
tert-BUTYLBENZENE 7.0 ND METHYLENE CHLORIDE® 7.0 8
sec-BUTYLBENZENE 7.0 ND NAPHTHALENE 7.0 ND
CARBON TETRACHLORIDE 7.0 ND n-PROPYLBENZENE 7.0 )
CHLOROETHANE® 13 ND 1,1,2,2-TETRACHLOROETHANE* 7.0 ND
CHLOROMETHANE* 13 ©ND 1,1,1,2-TETRACKLOROETHANE 7.0 ND
4-CHLOROTOLUENE 7.0 ND TETRACHLOROETHENE* 7.0 ND
2-CHLOROTOLUENE 7.0 ND TRICHLOROFLUOROME THANE 7.0 ND
CHLOROBENZENE* 7.0 ND 1,2,3-TRICHLOROBENZENE 7.0 ND
CHLOROFORM* 7.0 ND 1,2,4-TRICHLOROBENZENE 7.0 ND
D1BROMOCHLOROMETHANE® . 7.0 ND 1,1, 1-TRICHLOROETHANE® 7.0 ND
1,2-DIBROMO-3-CHLOROPROPANE 7.0 ND TRICHLOROETHENE* 7.0 ND
1,2-DIBROMOETHANE (EDB) 7.0 ND 1,1,2-TRICHLOROETHANE*- 7.0 ND
D 1BROMOME THANE 7.0 ND 1,2,3-TRICHLOROPROPANE 7.0 ND
DICHLORODI FLUOROME THANE 7.0 ND 1,3,5-TRIMETHYLBENZENE 7.0 ND
1,4-DICHLOROBENZENE 7.0 ND 1,2,4-TRIMETHYLBENZENE 7.0 ND
1,2-DICHLOROBENZENE 7.0 ND TOLUENE* 7.0 3
1,3-DICHLOROBENZENE 7.0 ND VINYL CHLORIDE* 13 ND
1,3-DICHLOROPROPANE 7.0 ND STYRENES* 7.0 ND
1,2-DICHLOROPROPANE® 7.0 ND XYLENES (TOTAL)¥ 7.0 6
2,2-DICHLOROPROPANE 7.0 ND ACETONE* 13 ND
1,1-DICHLOROETHANE* 7.0 ND CARBON DISULFIDE* 7.0 22
1, 1-DICHLOROPROPENE 7.0 ND 2-BUTANONE* 13 ND
1,2-DICHLOROETHANE* 7.0 ND VINYL ACETATE* 13 ND
cis-1,3-DICHLOROPROPENE* 7.0 ND 4-METHYL-2-PENTANONE* 13 ND
trans-1,3-DICHLOROPROPENE* 7.0 ND 2-HEXANONE* : 13 ND

cesnmssasenccccasccsne ecesssvecvan ceccccncncs ese  e=a D R L L L R L L L T T N P

ND = Not Detected
* = Analyzed by EPA Method 8240
** z Dry Weight Basis
—COMMENTS: Lab Sample ID: 9106089 - 113529
Date Analyzed: 06/17/91
All Non-8240 Compounds quantitated as TICS.

Signed: /)’Mgl,Lﬂ‘ 6)1 l/['{.lj‘-( Date: 3//2//72’




414-398-2222

LABORATORY ANALYSIS RESULTS

Wisconsin Certification No.

405099530
Client: DAMES & MOORE Sample ID: MW-8/2 4-6'
Address: 250 E WISCONSIN AVE Date Collected: 06/05/91
SUITE 1500 Date Received: 06/10/91
MILWAUKEE, WI 53202 Location:

Attn: KRISTINE STEHR
Telephone No.: (414) 347-0800

CALIFORNIA METHOD TPH ANALYSIS

DETECTION *
PARAMETER LIMIT CONCENTRATION UNITS
_ Kerosene 5.0 ND mg/kg
Gasoline 5.0 _ 282.6 mg/kg
Diesel 5.0 237.1 mg/kg

ND = Not detected
= Dry Weight Basis

Comments Lab Sample ID: 9106089:113527
Date Analyzed: 06/19/91 \
Analyzed by GC/FID on a DB-5 Capillary column

Signed: Q\ - L_,/széézzﬁ_A42L~\ Date: &-z-<-%




NS,

414-494-2222
FAX: 414-398-4067
- "r;:?; _1!_;.1.‘ J{vrll "\Y» ’ ‘J

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-8
MILWAUKEE W1 53202 Sample Desc: SOIL
Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003

VOLATILE ORGANIC SOIL ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LIKITS ug/kg * PARAMETERS LIMITS ug/kg *
BENZENE* 24 ND trans-1,2-DICHLOROETHENE™ 24 ND
BROMOCHLOROMETHANE 24 ND cis-1,2-DICHLOROETHENE* 24 ND
BROMOD I CRLOROMETHANE* 24 KD 1,1-DICHLOROETHENE®* 24 ND
BROMOFORM* 24 ND ETHYLBENZENE* 24 8
BROMOBENZENE 24 ND HEXACHLOROBUTADIENE 24 ND
BROMOMETHANE* 47 ND p-ISOPROPYLTOLUENE 24 ND
n-BUTYLBENZENE 24 ND 1SOPROPYLBENZENE 24 ND
tert-BUTYLBENZENE 264 ND METHYLENE CHLORIDE* 24 27
sec-BUTYLBENZENE 24 ND NAPHTHALENE 264 ND
CARBON TETRACHLORIDE 24 ND n-PROPYLBENZENE 24 ND
CHLOROETHANE® 47 ND 1,1,2,2-TETRACHLOROETHANE* 24 ND
CHLOROMETHANE* &7 , ND 1,1,1,2-TETRACHLOROETHANE 24 ND
4-CHLOROTOLUENE 24 ND TETRACHLOROETHENE* 24 ND
2-CHLOROTOLUENE 24 ' KD TRICHLOROFLUOROMETHANE 24 ND
CHLOROBENZENE® 24 ND 1,2,3-TRICHLOROBENZENE 24 ND
CHLOROFORM* 24 ND 1,2,4-TRICHLOROBENZENE 24 ND
DIBROMOCHLOROMETHANE* 24 - ND 1,1,1-TRICHLOROETHANE®* - 24 ND
1,2-DIBROMO-3-CHLOROPROPANE C 2% KD TRICHLOROETHENE® 24 ND
1,2-DIBROMOETHANE (EDB) . 2k KD 1,1,2-TRICHLOROETHANE™" 24 NO
DIBROMOMETHANE . 2b ND 1,2,3-TRICHLOROPROPANE 24 ND
DICHLORODIFLUOROMETHANE 24 ND 1,3,5-TRIMETHYLBENZENE 24 ND
1,4-DICHLOROBENZENE 24 ND 1,2,4-TRIMETHYLBENZENE 24 ND
1,2-DICHLOROBENZENE 24 ND . TOLUENE* 24 13
1,3-DICHLOROBENZENE 24 ND ’ VINYL CHLORIDE* &7 ND
1,3-DICHLOROPROPANE 24 KD STYRENES* 24 ND
1,2-DICHLORCPROPANE® : 24 ND XYLENES (TOTAL)* 24 32
2,2-DICHLOROPROPANE 24 ND ACETONE* 47 ND
1, 1-DICHLOROETHANE® 24 ND CARBON DISULFIDE* 24 ND
1,1-DICHLOROPROPENE 24 ND 2-BUTANONE* 47 70
1,2-DICHLOROETHANE® 24 ND VINYL ACETATE* 47 8300
cis-1,3-DICHLOROPROPENE® 24 KD 4-METHYL-2-PENTANONE* 47 5300
trans-1,3-DICHLOROPROPENE* 24 ND 2-HEXANONE® 47 ND

ND = Not Detected
* = Analyzed by EPA Method 8240
** =z Dry Weight Basis
COMMENTS: Lab Sample ID: 9106089 - 113527
Date Analyzed: 06/17/91
All Non-8240 Compounds quantitated as TICS.

Signed: '/7"’\54’?0‘4\( 4\ KU-/C/\'( Date: 3// l/?z—'




414-498-2222
FAX: 414-498-30067
5830 ST

LABORATORY ANALYSIS RESULTS

Wisconsin Certification No.

405099530
Client: DAMES & MOORE Sample ID: MW-9/2 4-6'
Address: 250 E WISCONSIN AVE Date Collected: 06/05/91
SUITE 1500 Date Received: 06/10/91
MILWAUKEE, WI 53202 Location:

Attn: KRISTINE STEHR
Telephone No.: (414) 347-0800

CALIFORNIA METHOD TPH ANALYSIS

DETECTION *
PARAMETER LIMIT CONCENTRATION UNITS
Kerosene 5.0 ND mg/kg
Gasoline 5.0 ND mg/kg
Diesel 5.0 ND mg/kg

= Not detected
* = Dry Weight Basis

Comments Lab Sample ID: 9106089:113528
Date Analyzed: 06/14/91
Analyzed by GC/FID on a DB-5 Capillary column

Signed: [\\— ,,//7é52222~—«42z—- Date: <2 -7




314-494-2222
FAX: 314-498-3007

PCiroon Bay A TIEAN0 TSP

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
MILWAUKEE W1 53202 Sample ID: MW-9

Sample Desc: SOIL
Date Collected: 06/05/91

ATTENTION:  KRISTINE STEHR Date Received: 06/10/91
TELEPHONE:  (414) 347-0800 Job #: 20255-003
7 VOLATILE ORGANIC SOIL ANALYSIS
DETECTION  RESULTS . DETECTION  RESULTS
PARAMETERS LINITS ug/kg** PARAMETERS LIMITS ug/kg**
*BENZENE 6.0 4 *trans-1,2-DICHLOROETHENE 6.0 ND
BROMOCHLOROMETHANE 6.0 ND *cis-1,2-DICHLOROETHENE 6.0 ND
*BROMOD I CHLOROMETHANE 6.0 ND *1, 1-DICHLOROETHENE 6.0 ND
*BROMOFORM 6.0 ND *ETHYLBENZENE 6.0 10
BROMOBENZENE 6.0 ND HEXACHLOROBUTAD 1ENE 6.0 ND
*BROMOMETHANE 1 ND p- 1SOPROPYLTOLUENE 6.0 ND
n-BUTYLBENZENE 6.0 ND 1SOPROPYLBENZENE 6.0 ND
tert-BUTYLBENZENE 6.0 ND *METHYLENE CHLORIDE 6.0 1
sec-BUTYLBENZENE 6.0 ND NAPHTHALENE 6.0 ND
CARBON TETRACHLORIDE 6.0 ND ‘ n-PROPYLBENZENE 6.0 ND
*CHLOROETHANE 1 ND *1,1,2,2-TETRACHLOROETHANE 6.0 ND
*CHLOROMETHANE 1 ND 1,1,1,2-TETRACHLOROETHANE 6.0 ND
4-CHLOROTOLUENE 6.0 ND *TETRACHLOROETHENE 6.0 ND
2-CHLOROTOLUENE 6.0 ND TRICHLOROFLUCROMETHANE 6.0 ND
*CHLOROBENZENE 6.0 ND 1,2,3-TRICHLOROBENZENE 6.0 ND
*CHLOROFORM 6.0 ND 1,2,4-TRICHLOROBENZENE 6.0 ND
*D1BROMOCHLOROMETHANE 6.0 ND *1,1,1-TRICHLOROETHANE 6.0 ND
1,2-DIBROMO-3-CHLOROPROPANE 6.0 ND *TRICHLOROETHENE 6.0 ND
1,2-DIBROMOETHANE (EDB) 6.0 ND *1,1,2-TRICHLOROETHANE 6.0 ND
DIBROMOME THANE 6.0 ND 1,2,3- TRICHLOROPROPANE 6.0 ND
DICHLOROD [ FLUOROMETHANE 6.0 ND 1,3,5-TRIMETHYLBENZENE 6.0 ND
1,4-DICHLOROBENZENE 6.0 ND 1,2,4-TRIMETHYLBENZENE 6.0 ND
1,2-DICHLOROBENZENE 6.0 ND *TOLUENE 6.0 1
1,3-DICHLOROBENZENE 6.0 ND *VINYL CHLORIDE 1" ND
1,3-DICHLOROPROPAKE 6.0 ND *STYRENES 6.0 ND
*1,2-DICHLOROPROPANE 6.0 ND *XYLENES (TOTAL) 6.0 17
2,2-DICHLOROPROPANE 6.0 " ND *ACETONE 1" ND
*1,1-DICHLOROETHANE 6.0 ND *CARBON DISULFIDE 6.0 ND
1,1-DICHLOROPROPENE 6.0 ND *2-BUTANONE 1" ND
*1,2-DICHLOROETHANE 6.0 ND *VINYL ACETATE 1" ND
#cis-1,3-DICHLOROPROPENE 6.0 ND *4-METHYL-2-PENTANONE 1" 26
*trans-1,3-D1CHLOROPROPENE 6.0 ND *2- HEXANONE 1 ND

ND = Not Detected
* = Analyzed by EPA Method 8240.
** = Dry Weight Basis

COMMENTS: Lab Sample ID: 9106089 - 113528
Date Analyzed: 06/17/91

ALl Non-BZI'w& as TICS.
Signed: [\_ -~ : — Date: /Z’/’?/




FAX:

CLIENT: DAMES & MOORE Wisconsin Certification No:
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-100/8-10

MILWAUKEE Wl 53202 Sample Desc: SOIL

Date Collected: 06/06/91

ATTENTION: KRISTINE STEHR
Job #: 20255-003

TELEPHONE: (414) 347-0800

VOLATILE ORGANIC WATER ANALYSIS

Date Received: 06/12/91

DETECTION
LIMITS

413-498-2222
41449n4007

405099530

RESULTS
ug/t

...............................................

DETECTION  RESULTS
PARAMETERS LIMITS ug/L PARAMETERS
BENZENE 140 ND trans-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE 140 ND cis-1,2-DICHLOROETHENE
BROMOD ICHLOROMETHANE 140 ND 1,1-DICHLOROETHENE
BROMOFORM 140 ND ETHYLBENZENE
BROMOBENZENE 140 ND HEXACHLOROBUTADIENE
BROMOMETHANE 140 ND p-ISOPROPYLTOLUENE
n-BUTYLBENZENE 140 1200 1SOPROPYLBENZENE
tert-BUTYLBENZENE 140 160 METHYLENE CHLORIDE
sec-BUTYLBENZENE 140 ND NAPHTHALENE
CARBON TETRACHLORIDE 140 ND n-PROPYLBENZENE
CHLOROETHANE 140 ND 1,1,2,2-TETRACHLOROETHANE
CHLOROMETHANE 140 ND 1,1,1,2-TETRACHLOROETHANE
4-CHLOROTOLVENE 140 ND TETRACHLOROETHENE
2-CHLOROTOLUENE 140 ND TRICHLOROFLUOROMETHANE
CHLOROBENZENE 140 ND 1,2,3-TRICHLOROBENZENE
CHLOROFORM 140 ND 1,2,4-TRICHLOROBENZENE
DIBROMOCHLOROMETHANE 140 ND 1,1,1-TRICHLOROETHANE
1,2-DI1BROMO-3-CHLOROPROPANE 140 ND TRICHLOROETHENE
1,2-DIBROMOETHANE (ED8) 140 ND 1,1,2-TRICHLOROETHANE
DIBROMOMETHANE 140 ND 1,2,3-TRICHLOROPROPANE
DICHLORODI FLUOROMETHANE 140 ND 1,3,5-TRIMETHYLBENZENE
1,4-DICHLOROBENZENE 140 ND 1,2,4-TRIMETHYLBENZENE
1,2-DICHLOROBENZENE 140 ND TOLUENE
1,3-DICHLOROBENZENE 140 ND VINYL CHLORIDE
1,3-DICHLOROPROPANE 140 ND STYRENES + o-XYLEKES
1,2-DICHLOROPROPANE 140 ND m & p-XYLENES
2,2-DICHLOROPROPANE 140 ND METHYL-T-BUTYLETHER
1, 1-DICHLOROETHANE 140 ND
1,1-DICHLOROPROPENE 140 ND
1,2-DICHLOROETHANE 140 ND

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

ND = Not Detected

COMMENTS: Lab Sample 1D:
Date Analyzed:

9106124 - 113614
07/31/91

Analyzed by EPA Method 8021.
Analyzed past hold time.

ND
ND
ND
ND
ND
140
150
ND
1400
ND
ND
KD
ND
ND
ND
ND
ND
ND
ND
ND
210
ND
ND
ND
ND
ND
ND

...............................................

Results must be considered minimum values.

Signed: 0 %JL——/ Date: f'/}”/?/




1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ORTEK Contract:

Ladb Code: ORTEK Case No.: DONOO2 BAS No.:

EPA SAMPLE NO.

VBLK

8DG No.: FTJ-DWO1l

Matrix: (soil/water) SOIL Lab Sample ID: 8240CK50
sample wt/vol: 5 (g/mL) g Lab File ID: 617B1

Level: (low/med) LOW Date Received: 06/10/91

% Moisture: not dec. O Date Analyzed: 06/17/91
Column: (pack/cap) CAP ‘Dilution Factor: 1

CONCENTRATION UNITS: ug/Kg

CAS NO. COMPOUND (ug/L or ug/Kg) Q
74-87=3—=———=mm=- Chloromethane 10 U
74=83=9-mwmme——- Bromomethane 10 6)
75=-01-4-———————- Vinyl Chloride 10 U
75=-00=-3-w———ee—- Chloroethane 10 U
75-09-2========= Methylene Chloride 4 J
67-64=]l=———————- Acetone 10 U
75=15=0===m===—- Carbon Disulfide 5 U
75=35=4mmmc————— 1,1-Dichloroethene 5 U
75=34-3-=——e—e—- 1,1-Dichloroethane 5 U
540-59-0-=-—-==——-- 1,2-Dichloroethene (total) 5 U
67=66=3—=——m———— Chloroform 5 U
107-06-2=======- 1,2-Dichloroethane 5 U
78=-93-3—=—=—=e=- 2-Butanone 10 U
71-55=6==m—mmm—= 1,1,1-Trichloroethane 5 U
56=-23-5=——————=w- Carbon Tetrachloride 5 U
108=-05-4~==memm—~ Vinyl Acetate 10 U
75=-27-4-~—==-==- Bromodichloromethane 5 U
78=-87=5===—————— 1,2-Dichloropropane 5 U
10061=-01~5====== cis-1,3-Dichloropropene 5 U
79-01-6==~====—= Trichloroethene 5 U
124-48=-1=-======= Dibromochloromethane 5 U
79-00=-5-======== 1,1,2-Trichloroethane 5 U
71=43-2==—cccc== Benzene 5 U
10061-02-6====~= trans-1,3-Dichloropropene 5 U
75=25=2=====e===Bromoform 5 U
108-10=-1====w=== 4-Methyl-2-pentanone 1 J
591~-78~6=—==mw=x 2~Hexanone 10 U
127-18~4~wecncce== Tetrachloroethene 5 8]
79-34-5-m——me==m 1,1,2,2-Tetrachloroethane 5 U
108-88=3—~—=www=- Toluene 2 J
108~90=7—~m=vwew==- Chlorobenzene 5 U
100-41-4--——===~ Ethylbenzene 2 J
100-42-5========~ Styrene 5 U
1330-02-7-=-===—== Xylene (total) 6
FORM I VOA 1/87 Rev.



i E K 414-498-2222

FAX: 413-498-4007

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID ¢ 9106089

our lab # s 113525 Report Date: 07/17/91
Your sample ID: Mw-2D/1 1-3/ '

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/04/91 K S

Location :

Lab# Test Result Units

113525 Lead 19 MG/KG
Total Solids 84.9 %

Signed [B -,/jfézziézi;——‘* Date B 5

Signed Date




414-498-2222
FAN: 414-498-4067

POPERCroanBay, WITEA Y032 XTI |

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106089

Our lab # ¢ 113526 Report Date: 07/17/91
Your sample ID: MW-4/3 8-10/

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S

Location :

Lab# Test Result Units

113526 Lead 60 MG/KG
Total Solids 77.9 %

Signed D . W/z——\ Date_ &£ -7

Signed Date




- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106089

Oour lab # : 113529

Your sample ID: MW-5/2 8-10/
Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S
Location :

113529 Lead
Total Solids

Signed

Signed

414-498-2222
FAX: -113-398-4067

Ireey B2y AT A0 R 240

)

Report Date: 07/17/91

Result Units

Date

21 MG/KG
73.4 %

Date




BRTEK

VIRONMENTAL LABORATORY FAX: 414-398-4067
WPRP 2496 West"Masqn:Strcet " EPTMTREIL R0 Logpy 3 KOS 0.0 Bo: o o P Gree SN

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106089

Our lab # : 113527 Report Date: 07/17/91
Your sample ID: MW-8/2 4-6'

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S

Location :

Lab# Test Result Units

113527 Lead 2600 MG/KG
Total Solids 81.4 %

Signed ﬂ - W—— Date 5

Signed Date




BRTEK

ENVIRONMENTAL LLABORATORY ‘ FAX: 414-498-40007

5430%3

- SAMPLE ANALYSIS REPORT =~

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106089

our lab # : 113528 Report Date: 07/17/91
Your sample ID: MW-9/2 4-6'

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S

Location :

Lab# Test Result Units

113528 Lead 47 MG/KG
Total Solids 83.7 %

Signed [23,/_4/462222222;21—-———— Date S 7=°,

Signed Date




- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106124

our Lab # ¢ 113616 Report Date: 07/08/91

Your Sample ID: MW-10D/P SOIL

Sample Matrix : SOIL

COLLECTION INFORMATION
Date/Time/By: 06/06/91 K S
Location :
Lab# test Result Units
113616 Silver < 1.0 MG/KG
Arsenic 4.1 MG/KG
Barium 42 MG/KG
Cadmium 0.7 MG/KG
Chromium 11 MG/KG
Mercury 7.4 MG/KG
Lead 160 MG/KG
Selenium < 0.3 MG/KG
7
{" - vl s
Signed ,GQ//2¢€27Q%§457 Date /-~ S5-%7
12 -
Signed Date

FAX: 414- -WH 1067
W

414-498-2222




414-498-2222
FAX: 414-498-4067

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106124

Our lab # : 113614 Report Date: 07/17/91
Your sample ID: MW-10D/8-10

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/06/91 K S

Location :

Lab# Test Result Units

113614 Arsenic 2.0 * MG/KG
Barium 33 MG/KG
Cadmium < 0.5 MG/KG
Chromium 6.8 MG/KG
Mercury 0.4 MG/KG
Selenium < 0.3 MG/KG
Silver < 1.0 MG/KG
Lead 10 * MG/KG

Signed /1//“( ;5M46Z4 Date p-oc. <,

Signed " pate




ORTEK

VIRONMENTAL LABORATORY FAX: 414-498-4007

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-1
MILWAUKEE Wl 53202 Sample Desc:  GROUNDWATER
Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR . Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003

VOLATILE ORGANIC ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS

PARAMETERS LIMITS ug/l PARAMETERS LIMITS ug/l
BENZENE b 828 trans-1,2-DICHLOROETHENE 100 ND
BROMOCHLOROMETHANE 50 ND cis-1,2-DICHLOROETHENE 275 ND
BROMOD | CHLOROMETHANE 50 ND 1, 1-DICHLOROETHENE 100 ND
BROMOFORM 7S ND ETHYLBENZENE 75 ND
BROMOBENZENE 100 ND HEXACHLOROBUTAD IENE 250 ND
BROMOMETHANE e ND p- ISOPROPYLTOLUENE 75 ND
n-BUTYLBENZENE 170 ND . 1SOPROPYLBENZENE 75 ND
tert-BUTYLBENZENE s ND METHYLENE CHLORIDE 150 ND
sec-BUTYLBENZENE 100 ND . NAPHTHALENE 250 ND
CARBON TETRACHLORIDE 50 ND n-PROPYLBENZENE 50 ND
CHLOROETHANE 75 ND STYRENE 75 ND
CHLOROMETHANE 100 ND 1,1,2,2-TETRACHLOROETHANE 100 ND
4-CHLOROTOLUENE 125 ND 1,1,1,2-TETRACHLOROETHANE 50 ND
2-CHLOROTOLUENE 50 ND TETRACHLOROETHENE 50 ND
CHLOROBENZENE 50 ND TRICHLOROFLUOROME THANE 150 ND
CHLOROFORM 50 ND 1,2,3-TRICHLOROBENZENE 250 ND
D1BROMOCHLOROMETHANE 50 ND 1,2,4-TRICHLOROBENZENE 250 ND
1,2-DIBROMO-3-CHLOROPROPANE 100 ND 1,1,1-TRICHLOROETHANE 75 ND
1,2-DIBROMOETHANE 75 ND TRICHLOROETHENE 50 ND
DIBROMOMETHANE 100 ND 1,1,2-TRICHLOROETHANE 75 ND
DICHLOROF 1 FLUOROMETHANE 50 ND 1.2,3-TRICHLOROPROPANE 75 ND
1,4-DICHLOROBENZENE 100 ND 1,3,5-TRIMETHYLBENZENE 75 ND
1,2-DICHLOROBENZENE 100 ND 1.2,4-TRIMETHYLBENZENE 150 ND
1,3-DICHLOROBENZENE 150 ND TOLUENE 50 ND
1,3-DICHLOROPROPANE 50 ND VINYL CHLORIDE 75 ND
1,2-DICHLOROPROPANE 50 ND XYLENES (TOTAL) 150 ND
2,2-DICHLOROPROPANE 7S ND METHYL-T-BUTYLETHER 250 ND
1,1-DICHLOROETHANE 75 ND

1,1-DICHLOROPROPENE 50 ND

1,2-DICHLOROETHANE 50 ND

ND = Not Detected

L 3
n

Dry Weight Basis

COMMENTS: Lab Sampte ID: 9106090 - 113530
Analyzed by EPA Method 8260

Signed: Q - V/,/;:EA Date: 7‘/('?7




R ew—,

CLIENT: DAMES & MOORE
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500

MILWAUKEE WI 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

414-494-2222

FANX: o basdtri-d007

VOLATILE ORGANIC WATER ANALYSIS

DETECTION  RESULTS
PARAMETERS LINITS ug/l
BENZENE 1.5 241
BROMOCHLOROMETHANE 1.0 ND
BROMOD I CHLOROME THANE 1.0 ND
BROMOFORM 1.5 ND
BROMOBENZENE 2.0 ND
BROMOMETHANE 1.5 ND
n-BUTYLBENZENE 3.4 ND
tert-BUTYLBENZENE 1.5 ND
sec-BUTYLBENZENE 1.5 1.6
CARBON TETRACHLORIDE 1.0 ND
CHLOROETHANE 1.5 ND
CHLOROMETHANE 2.0 TN
4-CHLOROTOLUENE 2.5 ND
2-CHLOROTOLUENE 1.0 ND
CHLOROBENZENE 1.0 ND
CHLOROFORM 1.0 ND
D1BROMOCHLOROMETHANE .10 - ND
1,2-DIBROMO-3-CHLOROPROPANE 2.0 ND
1,2-DIBROMOETHANE AR - ND
D1BROMOMETHANE 2.0 ND
DICHLOROD I FLUOROME THANE 1.5 KD
1,4-D1CHLOROBENZENE 2.0 ND
1,2-DICHLOROBENZENE 2.0 ND
1,3-DICHLOROBENZENE 3.0 ND
1,3-DICHLOROPROPANE 1.0 KD

1,2-DICHLOROPROPANE 1.0 ND
2,2-DICHLOROPROPANE 1.5 ND
1,1-DICHLOROETHANE 1.5 ND
1,1-DICHLOROPROPENE 1.0 ND
1,2-DICHLOROETHANE 1.0 ND
ND = Not Detected

* = Dry Weight Basis

COMMENTS: Lab Sample 1D: 9106090 - 113531
Analyzed by EPA Method 8260.

signeds _orrpacsa G- EWlp L

e o roon B VTS BTSN |

Wisconsin Certification No: 405099530

Sample ID: MW-2S

Sample Desc:  GROUNDWATER

Date Collected: 06/05/91

Date Received: 06/10/91

Job #: 20255-003

DETECTION  RESULTS

PARAMETERS LIMITS ug/l
trans-1,2-DICHLOROETHENE 2.0 ND
cis-1,2-DICHLOROETHENE 5.5 ND
1,1-DICHLOROETHENE 2.0 ND
ETHYLBENZENE 1.5 20.1
HEXACHLOROBUTADIENE 5.0 ND
p-1SOPROPYLTOLUENE 1.5 ND
ISOPROPYLBENZENE 1.5 3.6
METHYLENE CHLORIDE 3.0 ND
NAPHTHALENE 5.0 ND
Nn-PROPYLBENZENE 1.0 5.4
1,1,2,2-TETRACHLOROETHANE 2.0 ND
1,1,1,2-TETRACHLOROETHANE 1.0 ND
TETRACHLOROETHENE 1.0 ND
TRICHLOROFLUOROMETHANE 3.0 ND
1,2,3-TRICHLOROBENZENE 5.0 ND
1,2,4-TRICHLOROBENZENE 5.0 ND
1,1,1-TRICHLOROETHANE 1.5 ND
TRICHLOROETHENE 1.0 ND
1,1,2-TRICHLOROETHANE 1.5 ND
1,2,3-TRICHLOROPROPANE 1.5 ND
1,3,5-TRIMETHYLBENZENE 1.5 28.9
1,2,4-TRIMETHYLBENZENE 3.0 67.6
TOLUENE 1.0 4.4
VINYL CHLORIDE 1.5 ND
STYRENES 1.5 ND
XYLENES (TOTAL) 3.0 34.1
METHYL-T-BUTYLETHER 5.0 5.9

Date: 3//2//7 (%



e

CLIENT: DAMES & MOORE

RTEK

ENVIRONMENTAL LABORATORY

ADDRESS: 250 E WISCONSIN AVENUE

SUITE 1500

MILWAUKEE WI 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

PARAMETERS

BENZENE
BROMOCHLOROMETHANE
BROMOD I CHLOROMETHANE
BROMOFORM
BROMOBENZENE
BROMOMETHANE
n-BUTYLBENZENE
tert-BUTYLBENZENE
sec-BUTYLBENZENE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROMETHANE
4-CHLOROTOLUENE
2-CHLOROTOLUENE
CHLOROBENZENE
CHLOROFORM
DIBROMOCHLOROMETHANE

1,2-DIBROMO-3 - CHLOROPROPANE

1,2-DIBROMOETHANE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,2-DICHLOROPROPANE
2,2-DICHLOROPROPANE
1,1-DICHLOROETHANE
1, 1-DICHLOROPROPENE
1,2-DICHLOROETHANE

DETECTION
LIMITS

1.5

2.5
1.0
1.0
1.0
1.0
2.0
1.5
2.0
1.5
2.0
2.0
3.0
1.0
1.0
1.5
1.5
1.0

Wisconsin Certification No:

Sample ID: MW-2S/DUP

Sample Desc:
Date Collected:
Date Received:

Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

RESULTS
ug/l

ND = Not Detected
* = pry Weight Basis

COMMENTS: Lab Sample 1D:

9106090 - 113533
Analyzed by EPA Method 8260.

Signed: /VNMCLZL Q W

PARAMETERS

trans-1,2-DICHLOROETHENE
cis-1,2-DICHLOROETHENE
1,1-DICHLOROETHENE
ETHYLBENZENE
HEXACHLOROBUTADIENE

p- ISOPROPYLTOLUENE
ISOPROPYLBENZENE
METHYLENE CHLORIDE
NAPHTHALENE
n-PROPYLBENZENE

1,1,2,2-TETRACHLOROETHANE -

1,1,1,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
1,1,2-TRICHLOROETHANE
1,2,3-TRICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,2,4-TRIMETHYLBENZENE
TOLUENE

VINYL CHLORIDE
STYRENES

XYLENES (TOTAL)
METHYL-T-BUTYLETHER

Date: 3’// 2’/72

314-498-2222
FAX: 414-4498-400.7
CineonTBal, RATTRAS (SIS LTI
405099530
GROUNDWATER
06/05/91
06710791
DETECTION  RESULTS
LIMITS ug/l
2.0 ND
5.5 ND
2.0 ND
1.5 17.1
5.0 ND
1.5 ND
1.5 2.8
3.0 ND
5.0 ND
1.0 3.4
2.0 ND
1.0 ND
1.0 ND
3.0 ND
5.0 ND
5.0 ND
1.5 ND
1.0 ND
1.5 ND
1.5 ND
1.5 15.3
3.0 47.4
1.0 5.3
1.5 ND
1.5 ND
3.0 22.4
5.0 9.6



J R H € K
- 314-498-2222

FAX: 414-498-40067
I Croen'ay, WIRAIGNTSSENNY |

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
; SUITE 1500 Sample ID: MW-2D
H MILWAUKEE W1 53202 Sample Desc:  GROUNDWATER
Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR Date Received: 06/10/91
i TELEPHONE: (414) 347-0800 ' Job #: 20255-003

VOLATILE ORGANIC ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS

‘ PARAMETERS LINITS ug/t PARAMETERS LIMITS ug/t
! BENZENE 1.5 390 trans-1,2-DICHLOROETHENE 2.0 ND
BROMOCHLOROMETHANE 1.0 ND cis-1,2-DICHLOROETHENE 5.5 ND
BROMOD 1 CHLOROME THANE 1.0 ND 1,1-DICHLOROETHENE 2.0 ND
| BROMOFORM 1.5 ND ETHYLBENZENE 1.5 2.6
| BROMOBENZENE 2.0 ND HEXACHLOROBUTAD IENE 5.0 ND
‘ BROMOME THANE 1.5 ND p- 1SOPROPYLTOLUENE 1.5 ND
n-BUTYLBENZENE 3.4 ND 1SOPROPYLBENZENE 1.5 ND
tert-BUTYLBENZENE 1.5 ND METHYLENE CHLORIDE 3.0 ND
sec-BUTYLBENZENE 1.5 ND NAPHTHALENE 5.0 ND
CARBON TETRACHLORIDE 1.0 ND n-PROPYLBENZENE 1.0 ND
CHLOROETHANE 1.5 ND STYRENE 1.5 ND
CHLOROMETHANE 2.0 ND 1,1,2,2-TETRACHLOROETHANE 2.0 ND
4-CHLOROTOLUENE 2.5 ND 1,1,1,2-TETRACHLOROETHANE 1.0 ND
2-CHLOROTOLUENE 1.0 ND TETRACHLOROETHENE 1.0 ND
CHLOROBENZENE 1.0 ND TRICHLOROFLUOROMETHANE 3.0 ND
| CHLOROFORM 1.0 ND 1,2,3-TRICHLOROBENZENE 5.0 ND
| 0 1BROMOCHLOROME THANE 1.0 ND 1,2,4-TRICHLOROBENZENE 5.0 ND
1,2-D1BROMO-3- CHLOROPROPANE 2.0 ND 1,1,1-TRICHLOROETHANE 1.5 ND
1,2-D 1BROMOETHANE 1.5 ND TRICHLOROETHEKE 1.0 ND
D I1BROMOME THANE 2.0 ND 1,1,2-TRICHLOROETHANE 1.5 ND
DICHLOROF I FLUOROMETHANE 1.5 ND 1,2,3-TRICHLOROPROPANE 1.5 ND
1,4-DICHLOROBENZENE 2.0 ND 1,3,5-TRIMETHYLBENZENE 1.5 ND
1,2-DICHLOROBENZENE 2.0 ND 1,2,4-TRIMETHYLBENZENE 3.0 ND
1,3-DICHLOROBENZENE 3.0 ND TOLUENE 1.0 2.6
1,3-D1CHLOROPROPANE 1.0 ND VINYL CHLORIDE 1.5 ND
1,2-DICHLOROPROPANE 1.0 ND XYLENES (TOTAL) 3.0 3.4
2,2-DICHLOROPROPANE 1.5 ND METHYL-T-BUTYLETHER 5.0 129
1,1-DICHLOROETHANE 1.5 ND
1,1-DI1CHLOROPROPENE 1.0 ND

1,2-DICHLOROETHANE 1.0 ND

...............................................................................................

z
o
"

Not Detected
Dry Weight Basis

COMMENTS: Lab Sample ID: 9106090 - 113532
Analyzed by EPA Method 8260

Signed: Q -~ ,/w Date: - S5 ’9/




ORTEK

FNVIRONMENTAL LABORAT
PER2496 West Mason Street THap: VLT

414-398-2222
ORY FAX: 413-394-4067
24 '. - r - .. . B - . - )

XSS
e e ks

Not Detected
Dry Weight Basis

z
o
n

L
1]

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-3S
{ MILWAUKEE W1 53202 Sample Desc:  GROUNDWATER
Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003
VOLATILE ORGANIC ANALYSIS
% DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LINITS ug/l PARAMETERS LIMITS ug/\
BENZENE 150 2430 trans-1,2-DICHLOROETHENE 200 ND
BROMOCHLOROMETHANE 100 ND cis-1,2-DICHLOROETHENE 550 ND
BROMOD I CHLOROME THANE 100 ND 1,1-DICHLOROETHENE 200 ND
BROMOFORM 150 ND ETHYLBENZENE 150 164
BROMOBENZENE 200 ND HEXACHLOROBUTAD IENE 500 ND
BROMOME THANE 150 ND p-ISOPROPYLTOLUENE 150 ND
n-BUTYLBENZENE 340 ND ISOPROPYLBENZENE 150 ND
tert-BUTYLBENZENE 150 ND METHYLENE CHLORIDE 300 ND
sec-BUTYLBENZENE 200 ND NAPHTHALENE 500 ND
CARBON TETRACHLORIDE 100 ND n-PROPYLBENZENE 100 ND
CHLOROETHANE 150 ND STYRENE 150 ND
CHLOROMETHANE 200 ND 1,1,2,2-TETRACKLOROETHANE 200 ND
4-CHLOROTOLUENE 250 ND 1,1,1,2-TETRACHLOROETHANE 100 ND
2-CHLOROTOLUENE 100 ND TETRACHLOROETHENE 100 ND
CHLOROBENZENE 100 NO TRICHLOROFLUOROMETHANE 300 ND
CHLOROFORM 100 ND 1,2,3-TRICHLOROBENZENE 500 ND
DIBROMOCHLOROMETHANE 100 ND 1,2,4-TRICHLOROBENZENE 500 ND
1,2-D1BROMO-3-CHLOROPROPANE 200 ND 1,1,1-TRICHLOROETHANE 150 ND
1,2-D1BROMOETHANE 150 ND TRICHLOROETHENE 100 ND
DIBROMOMETHANE 200 KD 1,1,2-TRICHLOROETHANE 150 ND
DICHLOROF I FLUOROMETHANE 150 ND 1,2,3-TRICHLOROPROPANE 150 ND
1,4-DICHLOROBENZENE 200 ND 1,3,5-TRIMETHYLBENZENE 150 ND
1,2-DICHLOROBENZENE 200 ND 1,2,4-TRIMETHYLBENZENE 300 ND
1,3-DICHLOROBENZENE 300 ND TOLUENE 100 378
1,3-DICHLOROPROPANE 100 ND VINYL CHLORIDE 150 ND
1,2-DICHLOROPROPANE 100 ND XYLENES (TOTAL) 300 ND
2,2-DICHLOROPROPANE 150 ND METHYL-T-BUTYLETHER 500 ND
1,1-DICHLOROETHANE 150 ND
1,1-DICHLOROPROPENE 100 ND
1,2-DICHLOROETHANE 100 ND

...............................................

COMMENTS: Lab Sample ID: 9106090 - 113534
Analyzed by EPA Method 8260

Signed: ﬂ - %/,—— Date:
" J v

29/




DAMES & MOORE
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500
MILWAUKEE WI 53202

CLIENT:

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

PARAMETERS

BENZENE
BROMOCHLOROMETHANE
BROMOD ICHLOROMETHANE
BROMOFORM
BROMOBENZENE
BROMOMETHANE
n-BUTYLBENZENE
tert-BUTYLBENZENE
sec-BUTYLBENZENE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROMETHANE
4-CHLOROTOLUENE
2-CHLOROTOLUENE
CHLOROBENZENE
CHLOROFORM
D1BROMOCHLOROMETHANE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE (EDB)
D1BROMOMETHANE
DICHLOROD I FLUOROMETHANE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,2-DICHLOROPROPANE
2,2-DICHLOROPROPANE
1,1-DICHLOROETHANE
1,1-DICHLOROPROPENE
1,2-DICHLOROETHANE

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

ND = Not Detected

COMMENTS: Lab Sample ID:
Date Analyzed:

DETECTION
LIMITS

Analyzed past hold time.

Signed: @ /M

FAX:

Wisconsin Certification No:

Semple ID: MW-3D
Sample Desc: GROUNDWATER

Date Collected:
Date Received:

06/07/91
06/12/91

Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

RESULTS
ug/l

9106124 - 113613
07/31/91
Analyzed by EPA Method 8021.

Results must be considered minimum values.

PARAMETERS

DETECTION
LIMITS

414-498-2222
41449“40h7

405099530

RESULTS
ug/l

trans-1,2-DICHLOROETHENE
cis-1,2-DICHLOROETHENE
1,1-D1CHLOROETHENE
ETHYLBENZENE
HEXACHLOROBUTADIENE
p-1SOPROPYLTOLUENE
I1SOPROPYLBENZENE
METHYLENE CHLORIDE
NAPHTHALENE
n-PROPYLBENZENE
1,1,2,2-TETRACHLOROETHANE
1,1,1,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
1,1,2-TRICHLOROE THANE
1,2,3-TRICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,2,4-TRIMETHYLBENZENE
TOLUENE

VINYL CHLORIDE

STYRENES + o-XYLENES

m & p-XYLENES
METHYL-T-BUTYLETHER

760
NO
ND

180
ND

480

280
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

300

690

220
ND
ND

1900

660

...............................................

5737/




--

414-498-2222
FAX: 414-494-4007

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-4
MILWAUKEE Wl 53202 Sample Desc: GROUNDWATER
Date Collected: 06/07/91
ATTENTION: KRISTINE STEHR Date Received: 06/12/91
TELEPHONE: (414) 347-0800 Job #: 20255-003
VOLATILE ORGANIC WATER ANALYSIS
DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LIMITS ug/t PARAMETERS LIMITS ug/L
BENZENE 1.0 ND trans-1,2-DICHLOROETHENE 1.0 ND
BROMOCHLOROMETHANE 1.0 ND cis-1,2-DICHLOROETHENE 1.0 ND
BROMOD 1 CHLOROME THANE 1.0 ND 1,1-DICHLOROETHENE 1.0 ND
BROMOFORM 1.0 ND ETHYLBENZENE 1.0 ND
BROMOBENZENE 1.0 ND HEXACHLOROBUTADIENE 1.0 ND
BROMOMETHANE 1.0 ND p-1SOPROPYLTOLUENE 1.0 ND
n-BUTYLBENZENE 1.0 ND 1SOPROPYLBENZENE 1.0 ND
tert-BUTYLBENZENE 1.0 ND METHYLENE CHLORIDE 1.0 ND
sec-BUTYLBENZENE 1.0 ND NAPHTHALENE 1.0 ND
CARBON TETRACHLORIDE 1.0 ND n-PROPYLBENZENE 1.0 ND
CHLOROETHANE 1.0 ND 1,1,2,2-TETRACHLOROETHANE 1.0 ND
CHLOROMETHANE 1.0 ND 1,1,1,2-TETRACHLOROETHANE 1.0 ND
4-CHLOROTOLUENE 1.0 ND TETRACHLOROETHENE 1.0 ND
2-CHLOROTOLUENE 1.0 ND TRICHLOROFLUOROMETHANE 1.0 ND
CHLOROBENZENE 1.0 ND 1,2,3-TRICHLOROBENZENE 1.0 ND
CHLOROFORM 1.0 ND 1,2,4-TRICHLOROBENZENE 1.0 ND
D 1BROMOCHLOROMETHANE 1.0 ND 1,1, 1-TRICHLOROETHANE 1.0 ND
1,2-D1BROMO-3-CHLOROPROPANE 1.0 ND TRICHLOROETHENE 1.0 ND
1,2-DIBROMOETHANE (EDB) 1.0 ND 1,1,2-TRICHLOROETHANE 1.0 ND
D 1BROMOMETHANE 1.0 ND 1,2,3-TRICHLOROPROPANE 1.0 ND
DICHLORODIFLUOROMETHANE 1.0 ND 1,3,5-TRIMETHYLBENZENE 1.0 ND
1,4-DICHLOROBENZENE 1.0 ND 1,2,4-TRIMETHYLBENZENE 1.0 ND
1,2-DICHLOROBENZENE 1.0 ND TOLUENE 1.0 ND
1,3-DICHLOROBENZENE 1.0 ND VINYL CHLORIDE 1.0 ND
1,3-DICHLOROPROPANE 1.0 ND STYRENES + o-XYLENES 2.0 ND
1,2-DICHLOROPROPANE 1.0 ND m & p-XYLENES 2.0 ND
2,2-DICHLOROPROPANE 1.0 ND METHYL-T-BUTYLETHER 1.0 4.0
1,1-DICHLOROETHANE 1.0 ND
1,1-DICKLOROPROPENE 1.0 ND
1,2-DICHLOROETHANE 1.0 ND

ND = Not Detected

COMMENTS: Lab Sample ID:
Date Analyzed:

9106124 - 113608

07/31/91

...............................................

Analyzed by EPA Method 8021.
Analyzed past hold time. Results must be considered minimum values.

Signed: A =

Date: f’ /3/ 2’




HHVIRONMENTAL LABORATORY
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414-498-2222
FAX: 414-498-4067
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CLIENT:  DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW5
MILWAUKEE W1 53202 Sample Desc: GROUNDWATER
Date Collected: 06/11/91
ATTENTION: KRISTINE STEHR . Date Received: 06/13/91
TELEPHONE: (414) 347-0800 Job #: 20255-003
VOLATILE ORGANIC WATER ANALYSIS
DETECTION RESULTS DETECTION RESULTS
PARAMETERS LIMITS ug/l PARAMETERS LIMITS ug/t
BENZENE 5.0 ND trans-1,2-DICHLOROETHENE 5.0 ND
BROMOCHLOROME THANE 5.0 ND cis-1,2-DICHLOROETHENE 5.0 ND
BROMOD ICHLOROMETHANE 5.0 ND 1,1-DICHLOROETHENE 5.0 ND
BROMOFORM 5.0 ND - ETHYLBENZENE 5.0 ND
BROMOBENZENE 5.0 ND HEXACHLOROBUTADIENE 5.0 ND
BROMOMETHANE 5.0 ND p-1SOPROPYLTOLUENE 5.0 ND
n-BUTYLBENZENE 5.0 ND 1SOPROPYLBENZENE 5.0 ND
tert-BUTYLBENZENE 5.0 ND METHYLENE CHLORIDE 5.0 2.5 JB
sec-BUTYLBENZENE 5.0 ND NAPHTHALENE 5.0 ND
CARBON TETRACHLORIDE 5.0 ND n-PROPYLBENZENE 5.0 ND
CHLOROETHANE , 5.0 ND 1,1,2,2-TETRACHLOROETHANE 5.0 ND
CHLOROMETHANE 5.0 ND 1,1,1,2-TETRACHLOROETHANE 5.0 ND
4-CHLOROTOLUENE 5.0 ND TETRACHLOROETHENE 5.0 ND
2-CHLOROTOLUENE 5.0 ND TRICHLOROFLUOROMETHANE 5.0 ND
CHLOROBENZENE 5.0 ND 1,2,3-TRICHLOROBENZENE 5.0 ND
CHLOROFORM 5.0 ND 1,2,4-TRICHLOROBENZENE 5.0 ND
DIBROMOCHLOROMETHANE 5.0 ND 1,1,1-TRICHLOROETHANE 5.0 ND
1,2-D1BROMO-3-CHLOROPROPANE 5.0 ND TRICHLOROETHANE 5.0 ND
1,2-DIBROMOETHANE (EDB) 5.0 ND 1,1,2-TRICHLOROETHANE 5.0 ND
D 1BROMOMETHANE 5.0 ND 1,2,3-TRICHLOROPROPANE 5.0 ND
DICHLORODIFLUOROMETHANE 5.0 ND 1,3,5-TRIMETHYLBENZENE 5.0 ND
1,4-DICHLOROBENZENE 5.0 ND 1,2,4-TRIMETHYLBENZENE 5.0 ND
1,2-DICHLOROBENZENE 5.0 ND TOLUENE 5.0 ND
1,3-DICHLOROBENZENE 5.0 ND VINYL CHLORIDE 5.0 ND
1,3-DICHLOROPROPANE 5.0 ND STYRENES 5.0 ND
1,2-DICHLOROPROPANE 5.0 ND m & p-XYLENES 10.0 ND
2,2-DICHLOROPROPANE 5.0 ND 0-XYLENES 5.0 ND
1,1-DICHLOROETHANE 5.0 ND METHYL-T-BUTYL ETHER 5.0 ND
1, 1-DICHLOROPROPENE 5.0 ND
1,2-DICHLORCETHANE 5.0 ND

MND = Not Detected
J = Estimated Concentration
B = Detected in Method Blank

COMMENTS: Lab Sample ID:

Date Analyzed: 06/17/91

Analyzed by EPA Method 8260.

9106140 - 113655

Date:

gy



@RTEK

VIRONMENTAL , lABORATORY

413-498-2222
FAX: 414-498-4007
Ly TWINS 43072403

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-6
MILWAUKEE W1 53202 Sample Desc:  GROUNDWATER
Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003
VOLATILE ORGANIC ANALYSIS
DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LIMITS ug/L PARAMETERS LIMITS ug/!
BENZENE 0.3 ND trans-1,2-DICHLOROETHENE 0.4 ND
BROMOCHLOROMETHANE 0.2 ND cis-1,2-DICHLOROETHENE 1.1 ND
BROMOD ] CHLOROMETHANE 0.2 ND 1,1-DICHLOROETHENE 0.4 ND
BROMOFORM 0.3 L ETHYLBENZENE 0.3 ND
BROMOBENZENE 0.4 ND HEXACHLOROBUTADIENE 1.0 ND
BROMOMETHANE 0.3 ND p- 1SOPROPYLTOLUENE 0.3 ND
n-BUTYLBENZENE 3.4 ND ISOPROPYLBENZENE 0.3 ND
tert-BUTYLBENZENE 0.3 ND METHYLENE CHLORIDE 0.6 ND
sec-BUTYLBENZENE 0.3 ND NAPHTHALENE 1.0 . ND
CARBON TETRACHLORIDE 0.2 ND n-PROPYLBENZENE 0.2 ND
CHLOROETHANE 0.3 KD STYRENE 0.3 ND
CHLOROMETHANE 0.4 ND 1,1,2,2-TETRACHLOROETHANE 0.4 ND
4-CHLOROTOLUENE 0.5 ND 1,1,1,2-TETRACHLOROETHANE 0.2 ND
2-CHLOROTOLUENE 0.2 ND TETRACHLOROETHENE 0.2 ND
CHLOROBENZENE 0.2 NO TRICHLOROFLUOROMETHANE 0.6 ND
CHLOROFORM 0.2 ND 1,2,3-TRICHLOROBENZENE 1.0 ND
D1BROMOCHLOROMETHANE 0.2 ND 1,2,4-TRICHLOROBENZENE 1.0 ND
1,2-DIBROMO-3-CHLOROPROPANE 0.4 ND 1,1,1-TRICHLOROETHANE 0.3 ND
1,2-D1BROMOETHANE 0.3 ND TRICHLOROETHENE 0.2 ND
D1BROMOMETHANE 0.4 ND 1,1,2-TRICHLOROETHANE 0.3 ND
DICHLOROF I FLUOROMETHANE 0.3 ND 1,2,3-TRICHLOROPROPANE 0.3 ND
1,4-DICHLOROBENZENE 0.4 ND 1,3,5-TRIMETHYLBENZENE 0.3 ND
1,2-DICHLOROBENZENE 0.4 ND 1,2,4-TRIMETHYLBENZENE 0.6 ND
1,3-DICHLOROBENZENE 0.6 ND TOLUENE 0.2 ND
1,3-DICHLOROPROPANE 0.2 ND VINYL CHLORIDE 0.3 ND
1,2-DICHLOROPROPANE 0.2 ND XYLENES (TOTAL) 0.6 ND
2,2-DICHLOROPROPANE 0.3 ND METHYL-T-BUTYLETHER 1.0 ND
1,1-DICHLOROETHANE 0.3 ND
1,1-DICHLOROPROPENE 0.2 ND
1,2-DICHLOROETHANE 0.2 ND
ND = Not Detected

E 4

Dry Weight Basis

COMMENTS: Lab Sample ID: 9106090 - 113535
Analyzed by EPA Method 8260

Signed: DJ./ MJ\ Date:

7*/549‘;/




VIRONMENTAL LAB

CLIENT: DAMES & MOORE

DRTEK

ORATORY

ADDRESS: 250 E WISCONSIN AVENUE

SUITE 1500

MILWAUKEE WI 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

PARAMETERS

BENZENE
BROMOCHLOROMETHANE
BROMOD I CHLOROMETHANE
BROMOFORM
BROMOBENZENE
BROMOMETHANE
n-BUTYLBENZENE
tert-BUTYLBENZENE
sec-BUTYLBENZENE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROMETHANE
4-CHLOROTOLUENE
2-CHLOROTOLUENE
CHLOROBENZENE
CHLOROFORM
DIBROMOCHLOROMETHAKE

1,2-DIBROMO-3- CHLOROPROPANE

1, 2-DIBROMOETHANE
D1BROMOMETHANE
D1CHLOROF I FLUGROMETHANE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,2-DI1CHLOROPROPANE
2,2-DICHLOROPROPANE
1,1-DICHLOROETHANE
1, 1-DICHLOROPROPENE
1,2-DICHLOROETHANE

ND = Not Detected
* = Dry Weight Basis

COMMENTS: Lab Sample ID:

DETECTION
LIMITS

0.3
0.2
0.2
0.3
0.4
0.3
3.4
0.3
0.3
0.2
0.3
0.4
0.5
0.2
0.2 -
0.2
0.2
0.4
0.3
0.4
0.3
0.4
0.4
0.6
0.2
0.2
0.3
0.3
0.2

FAX:

Misconsin Certification No:

Sample ID:  MW-7

Sample Desc:
Date Collected:
Date Received:

GROUNDWATER

06/05/91
06/10/91

Job #: 20255-003

VOLATILE ORGANIC ANALYSIS

RESULTS

ug/l

4.6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

9106090 - 113536
Analyzed by EPA Method 8260

PARAMETERS

DETECTION
LIMITS

414-498-2222
414-448-40067
S

405099530

RESULTS
ug/l

trans-1,2-DICHLOROETHENE
cis-1,2-DICHLOROETHENE
1,1-DICHLOROETHENE
ETHYLBENZENE
HEXACHLOROBUTAD IENE
p-1SOPROPYLTOLUENE
ISOPROPYLBENZENE
METHYLENE CHLORIDE
NAPHTHALENE
n-PROPYLBENZENE

STYRENE
1,1,2,2-TETRACHLOROETHANE
1,1,1,2-TETRACKLOROETHANE
TETRACHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1, 1-TRICHLORDETHANE
TRICHLOROETHENE

1,1,2- TRICHLOROETHANE
1,2,3- TRICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,2,4-TRIMETHYLBENZENE
TOLUENE

VINYL CHLORIDE

XYLENES (TOTAL)
METHYL-T-BUTYLETHER

1.1
0.4
0.3
1.0
0.3
0.3
0.6
1.0
0.2
0.3
0.4
0.2
0.2
0.6
1.0
1.0
0.3
0.2
0.3
0.3
0.3
0.6
0.2
0.3
0.6
1.0

4.8

D55




mVIRONMENTAL ABORATORY
“r42‘961ﬂﬂﬂllﬂlﬂﬂlsu!!‘hl’ﬁéff_
CLIENT: DAMES & MOORE
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500
MILWAUKEE W1 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

414-498-2222
FAY: 114-498-4067

Wisconsin Certification No: 405099530

Sample ID: MW-8

Sample Desc: GROUNDWATER
Date Collected: 06/07/91
Date Received: 06/12/91
Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

DETECTION  RESULTS

PARAMETERS LIMITS ug/t
BENZENE 1.0 1.4
BROMOCHLOROME THANE 1.0 ND
BROMOD I CHLOROMETHANE 1.0 ND
BROMOFORM 1.0 ND
BROMOBENZENE 1.0 ND
BROMOMETHANE 1.0 ND
n-BUTYLBENZENE 1.0 1.9
tert-BUTYLBENZENE 1.0 1.4
sec-BUTYLBENZENE 1.0 1.8
CARBON TETRACHLORIDE 1.0 ND
BEC HL OROE THANE 1.0 ND
ICHL OROME T HANE 1.0 ND
4-CHLOROTOLUENE 1.0 ND
2-CHLOROTOLUENE 1.0 ND
CHLOROBENZENE 1.0 ND
CHLOROFORM 1.0 ND
D1BROMOCHLOROMETHANE ~ 1.0 ND
1,2-D1BROMO-3- CHLOROPROPANE 1.0 ND
1,2-DIBROMOETHANE (EDB) 1.0 ND
D1BROMOME THANE 1.0 ND
DICHLOROD 1 FLUOROME THANE 1.0 ND
1,4-D1CHLOROBENZENE 1.0 ND
1,2-DICHLOROBENZENE 1.0 ND
1,3-DICHLOROBENZENE 1.0 ND
1,3-DICHLOROPROPANE 1.0 ND
1,2-DICHLOROPROPANE 1.0 ND
2,2-DICHLOROPROPANE 1.0 ND
1,1-DICHLOROETHANE 1.0 ND
1,1-DICHLOROPROPENE 1.0 ND
1,2-DICHLOROETHANE 1.0 ND

ND = Not Detected

COMMENTS: Lab Sample ID: 9106124 - 113609
Date Analyzed: 07/31/91 and 08/07/91
Analyzed by EPA Method 8021.

DETECTION  RESULTS

PARAMETERS LIMITS ug/l
trans-1,2-DICHLORQETHENE 1.0 ND
cis-1,2-DICHLOROETHENE 1.0 ND
1,1-DICHLOROETHENE 1.0 ND
ETHYLBENZENE 1.0 ND
HEXACHLOROBUTADIENE 1.0 ND
p-1SOPROPYLTOLUENE 1.0 ND
ISOPROPYLBENZENE 1.0 1.7
METHYLENE CHLORIDE 1.0 ND
NAPHTHALENE 1.0 2.2
n-PROPYLBENZENE 1.0 1.2
1,1,2,2-TETRACHRLOROETHANE 1.0 ND
1,1,1,2-TETRACHLOROETHANE 1.0 ND
TETRACHLOROETHENE 1.0 ND
TRICHLOROFLUOROMETHANE 1.0 ND
1.2,3-TRICHLOROBENZENE 1.0 ND
1,2,4-TRICHLOROBENZ2ENE 1.0 ND
1,1,1-TRICHLOROETHANE 1.0 ND
TRICHLORCETHENE 1.0 ND
1,1,2-TRICHLOROETHANE 1.0 ND
1,2,3-TRICHLOROPROPANE 1.0 ND
1,3,5-TRIMETHYLBENZENE 1.0 ND
1,2,4-TRIMETHYLBENZENE 1.0 ND
TOLUENE 1.0 ND
VINYL CHLORIDE 1.0 ND
STYRENES + o-XYLENES 2.0 ND
m & p-XYLENES 2.0 ND
METHYL-T-BUTYLETHER 1.0 ND

Analyzed past hold time, Results must be considered minimum values.

/ /
Signed: ﬂ [ // ;L_,«c




414-498-2222

CLIENT: DAMES & MOORE

ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500
MILWAUKEE Wl 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

Wisconsin Certification No: 405099530

Sample ID: MW-9

Sample Desc: GROUNDWATER
Date Collected: 06/07/91
Date Received: 06/12/91
Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

DETECTION  RESULTS

PARAMETERS LIMITS ug/L
BENZENE 1.0 ND
BROMOCHLOROMETHANE 1.0 ND
BROMOD 1 CHLOROMETHANE 1.0 ND
BROMOFORM 1.0 ND
BROMOBENZENE 1.0 ND
BROMOMETHANE 1.0 ND
n-BUTYLBENZENE 1.0 ND'
tert-BUTYLBENZENE 1.0 ND
sec-BUTYLBENZENE 1.0 ND
CARBON TETRACHLORIDE 1.0 ND
CHLOROETHANE .0 ND
CHLOROME THANE 1\0 ND
4-CHLOROTOLUENE 1.0 ND
2-CHLORDTOLUENE 1.0 ND
CHLOROBENZENE 1.0 ND
CHLOROFORM 1.0 ND
D1BROMOCHLOROME THANE 1.0 ND
1,2-D1BROMO-3-CHLOROPROPANE 1.0 ND
1,2-DIBROMOETHANE (EDB) 1.0 ND
D1BROMOME THANE 1.0 ND
DICHLOROD1 FLUOROMETHANE 1.0 ND
1,4-DICHLOROBENZENE 1.0 ND
1,2-DICHLOROBENZENE 1.0 ND
1,3-DICHLOROBENZENE 1.0 ND
1,3-DICHLOROPROPANE 1.0 ND
1,2-DICHLOROPROPANE 1.0 ND
2,2-DICHLOROPROPANE 1.0 ND
1,1-DICHLOROETHANE 1.0 ND
1,1-D1CHLOROPROPENE 1.0 ND
1,2-DICHLOROETHANE 1.0 ND

ND = Not Detected

COMMENTS: Lab Sample I1D: 9106124 - 113611
Date Analyzed: 07/31/91
Analyzed by EPA Method 8021.

DETECTION  RESULTS

PARAMETERS LIMITS ug/!
trans-1,2-DICHLOROETHENE 1.0 ND
cis-1,2-DICHLOROETHENE 1.0 ND
1,1-DICHLOROETHENE 1.0 ND
ETHYLBENZENE 1.0 ND
HEXACHLOROBUTAD 1 ENE 1.0 ND
p- ISOPROPYL TOLUENE 1.0 ND
1SOPROPYLBENZENE 1.0 ND
METHYLENE CHLORIDE 1.0 ND
NAPHTHALENE 1.0 ND
n-PROPYLBENZENE 1.0 ND
1,1,2,2-TETRACHLOROETHANE 1.0 ND
1,1,1,2-TETRACHLOROETHANE 1.0 ND
TETRACHLOROETHENE 1.0 ND
TRICHLOROFLUOROME THANE 1.0 ND
1,2,3-TRICHLOROBENZENE 1.0 ND
1,2,4- TRICHLOROBENZENE 1.0 ND
1,1, 1-TRICHLOROETHANE 1.0 ND
TRICHLOROETHENE 1.0 ND
1,1,2-TRICHLOROETHANE 1.0 ND
1,2,3-TRICHLOROPROPANE 1.0 ND
1,3,5-TRIMETHYLBENZENE 1.0 ND
1,2,4-TRIMETHYLBENZENE 1.0 ND
TOLUENE 1.0 ND
VINYL CHLORIDE 1.0 ND
STYRENES + o-XYLENES 2.0 ND
m & p-XYLENES 2.0 ND
METHYL-T-BUTYLETHER 1.0 ND

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

Analyzed past hold time. Results must be considered minimum values.

S/

S5y



@RTEK

—IVIRONMENTAI.‘ L ABORATORY

414-498-2222
FAX: $13-498-4067

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500

MILWAUKEE WI 53202

Sample [D: MuW-10S
Sample Desc: GROUNDWATER
Date Collected: 06/07/91
ATTENTION: KRISTINE STEHR Date Received: 06/12/91
TELEPHONE: (414) 347-0800 Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS

PARAMETERS LIMITS ug/l PARAMETERS LIMITS ug/l
BENZENE 1.0 6.9 trans-1,2-DICHLOROETHENE 1.0 ND
BROMOCHLOROMETHANE 1.0 ND cis-1,2-DICHLOROETHENE 1.0 ND
BROMOD ] CHLOROMETHANE 1.0 ND 1,1-DICHLOROETHENE 1.0 ND
BROMOFORM 1.0 ND ETHYLBENZENE 1.0 2.1
BROMOBENZENE 1.0 ND HEXACHLOROBUTAD IENE 1.0 ND
BROMOMETHANE 1.0 ND p-ISOPROPYLTOLUENE 1.0 2.5
n-BUTYLBENZENE 1.0 5.4 ISOPROPYLBENZENE 1.0 12
tert-BUTYLBENZENE 1.0 2.2 METHYLENE CHLORIDE 1.0 ND
sec-BUTYLBENZENE 1.0 6.1 NAPHTHALENE 1.0 130
CARBON TETRACHLORIDE 1.0 ND n-PROPYLBENZENE 1.0 29
CHLOROETHANE 1.0 ND 1,1,2,2-TETRACHLOROETHANE 1.0 ND
CHLOROMETHANE 1.0 ND 1,1,1,2-TETRACHLOROETHANE 1.0 ND
4-CHLOROTOLUENE 1.0 ND TETRACHLOROETHENE 1.0 ND
2-CHLOROTOLUENE 1.0 ND TRICHLOROFLUOROMETHANE 1.0 ND
CHLOROBENZENE 1.0 ND 1,2,3-TRICHLOROBENZENE 1.0 ND
CHLOROFORM 1.0 ND 1,2,4-TRICHLOROBENZENE 1.0 ND
D 1BROMOCHLOROMETHANE 1.0 ND 1,1, 1-TRICHLOROETHANE 1.0 ND
1,2-D1BROMO-3-CHLOROPROPANE 1.0 ND TRICHLOROETHENE 1.0 ND
1,2-DIBROMOETHANE (EDB) 1.0 ND 1,1,2-TRICHLOROETHANE 1.0 ND
DIBROMOMETHANE 1.0 ND 1,2,3-TRICHLOROPROPANE 1.0 ND
DICHLORODIFLUOROMETHANE 1.0 ND 1,3,5-TRIMETHYLBENZENE 1.0 1.6
1,4-DICHLOROBENZENE 1.0 ND 1,2,4-TRIMETHYLBENZENE 1.0 2.9
1,2-DICHLOROBENZENE 1.0 ND TOLUENE 1.0 3.2
1,3-DICHLOROBENZENE 1.0 ND VINYL CHLORIDE 1.0 ND
1,3-DICHLOROPROPANE 1.0 ND STYRENES + o-XYLENES 2.0 ND
1,2-DICHLOROPROPANE 1.0 ND m & p-XYLENES 2.0 ND
2,2-DICHLOROPROPANE 1.0 ND METHYL-T-BUTYLETHER 1.0 4.5
1,1-DICHLOROETHANE 1.0 ND

1, 1-DICHLOROPROPENE 1.0 ND

1,2-DICHLOROETHANE 1.0 ND

................................................

ND = Not Detected

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

COMMENTS: Lab Sample ID: 9106124 - 113610
Date Analyzed: 07/31/91 and 08/07/91
Analyzed by EPA Method 8021.
Analyzed past hold time. Results must be considered minimum values.

Signed: Q 7~ \_/;’ﬂ,é)/ —- Date:

?'(/:ﬁ’?/




RTEK

TAL LABORATORY FAX: 414-498-40067
p $ HEP: reen'Bay NWIv5E4305249%

Mason Street? A

CLIENT:  DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: MW-10D
MILWAUKEE Wl 53202 ) Sample Desc: GROUNDWATER
Date Collected: 06/07/91
ATTENTICN: KRISTINE STEHR Date Received: 06/12/91
TELEPHONE: (414) 347-0800 Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS
PARAMETERS LIMITS ug/L PARAMETERS LIMITS ug/l
BENZENE 1.0 ND trans-1,2-DICHLOROETHENE 1.0 ND
BROMOCHLOROMETHANE 1.0 ND cis-1,2-DICHLOROETHENE 1.0 ND
BROMOD I CHLOROME THANE 1.0 ND 1,1-DICHLOROETHENE 1.0 ND
BROMOFORM 1.0 ND ETHYLBENZENE 1.0 ND
BROMOBENZENE 1.0 ND HEXACHLOROBUTAD IENE 1.0 ND
BROMOMETHANE 1.0 ND p- 1SOPROPYLTOLUENE 1.0 ND
n-BUTYLBENZENE 1.0 ND I1SOPROPYLBENZENE ' 1.0 ND
tert-BUTYLBENZENE 1.0 ND METHYLENE CHLORIDE 1.0 ND
sec-BUTYLBENZENE 1.0 1.3 NAPHTHALENE 1.0 ND
CARBON TETRACHLORIDE 1.0 ND n-PROPYLBENZENE 1.0 ND
CHLOROETHANE 1.0 ND 1,1,2,2-TETRACHLOROETHANE 1.0 ND
CHLOROMETHANE 1.0 ND 1,1,1,2-TETRACHLOROETHANE 1.0 ND
4-CHLOROTOLUENE 1.0 ND TETRACHLOROETHENE 1.0 ND
2-CHLOROTOLUENE 1.0 ND TRICHLOROFLUOROMETHANE 1.0 ND
CHLOROBENZENE 1.0 ND 1,2,3-TRICHLOROBENZENE 1.0 ND
CHLOROFORM 1.0 ND 1,2,4-TRICHLOROBENZENE 1.0 ND
D1BROMOCHL OROME THANE 1.0 ND 1,1,1-TRICHLOROETHANE 1.0 ND
1,2-DI1BROMO-3- CHLOROPROPANE 1.0 ND TRICHLOROETHENE 1.0 ND
1,2-DIBROMOETHANE (EDB) 1.0 ND 1,1,2-TRICHLOROETHANE 1.0 ND
D IBROMOME THANE 1.0 ND 1,2,3-TRICHLOROPROPANE 1.0 ND
DICHLORODIFLUOROMETHANE 1.0 ND 1,3,5-TRIMETHYLBENZENE 1.0 ND
1,4-DICHLOROBENZENE 1.0 ND 1,2,4-TRIMETHYLBENZENE 1.0 ND
1,2-DICHLOROBENZENE 1.0 ND TOLUENE 1.0 ND
1,3-DICHLOROBENZENE 1.0 ND VINYL CHLORIDE 1.0 ND
1,3-DICHLOROPROPANE 1.0 ND STYRENES + o-XYLENES 2.0 ND
1,2-DICHLOROPROPANE 1.0 ND m & p-XYLENES 2.0 ND
2,2-DICHLOROPROPANE 1.0 ND METHYL-T-BUTYLETHER 1.0 4.2
1,1-DICHLOROE THANE 1.0 ND
1,1-DICHLOROPROPENE 1.0 ND
1,2-DICHLOROETHANE 1.0 ND .

...............................................................................................

ND = Not Detected

COMMENTS: Lab Sample ID: 9106124 - 113612
Date Analyzed: 07/31/91
Analyzed by EPA Method 8021.
Analyzed past hold time. Results must be considered minimum values.

Signed: D/ M‘-—/ Date: >3- ?/




RTEK o

ONMENTAL LABORATORY N FAX: 414-3498-4067

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE
SUITE 1500 Sample ID: TRIP BLANK
MILWAUKEE W1 53202 Sample Desc: GROUNDWATER
- Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003

VOLATILE ORGANIC ANMALYSIS

DETECTION  RESULTS DETECTION  RESULTS

PARAMETERS LIMITS ug/L PARAMETERS LIMITS ug/t
BENZENE 0.3 ND trans-1,2-DICHLOROETHENE 0.4 KD
BROMOCHLOROMETHANE 0.2 ND cis-1,2-DICHLOROETHENE 1.1 ND
BROMOD ] CHLOROMETHANE 0.2 ND 1,1-DICHLOROETHENE 0.4 ND
BROMOFORM 0.3 ND ETHYLBENZENE 0.3 ND
BROMOBENZENE 0.4 ND HEXACHLOROBUTAD1ENE 1.0 ND
BROMOMETHANE 0.3 ND p-1SOPROPYLTOLUENE 0.3 ND
n-BUTYLBENZENE 3.4 ND ISOPROPYLBENZENE 0.3 ND
tert-BUTYLBENZENE 0.3 ND ’ METHYLENE CHLORIDE 0.6 ND
sec-BUTYLBENZENE 0.3 ND NAPHTHALENE 1.0 ND
CARBON TETRACHLORIDE 0.2 ND n-PROPYLBENZENE 0.2 ND
CHLOROETHANE 0.3 ND STYRENE 0.3 ND
CHLOROMETHANE 0.4 ND 1,1,2,2-TETRACHLOROETHANE 0.4 ND
4-CHLOROTOLUENE 0.5 ND 1,1,1,2-TETRACHLOROETHANE 0.2 ND
2-CHLOROTOLUENE v 0.2 ND TETRACHLOROETHENE 0.2 ND
CHLOROBENZENE 0.2 ND TRICHLOROFLUOROMETHANE 0.6 NO
CHLOROFORM 0.2 ND 1,2,3-TRICHLOROBENZENE 1.0 ND
DIBROMOCHLOROMETHANE 0.2 ND 1,2,4-TRICHLOROBENZENE 1.0 ND
1,2-DIBROMO-3 - CHLOROPROPARE 0.4 ND 1,1, 1-TRICHLOROETHANE 0.3 ND
1,2-DIBROMOETHANE 0.3 ND TRICHLOROETHENE 0.2 ND
DIBROMOMETHANE 0.4 ND 1,1,2-TRICHLOROETHANE 0.3 ND
DICHLOROF I FLUOROMETHANE 0.3 ND 1,2,3-TRICHLOROPROPANE 0.3 ND
1,4-DICHLOROBENZENE 0.4 ND 1,3,5-TRIMETHYLBENZENE 0.3 ND
1,2-DICHLOROBENZENE 0.4 ND 1,2,4-TRIMETHYLBENZENE 0.6 ND
1,3-DICHLOROBENZENE 0.6 ND TOLUENE 0.2 ND
1,3-DICHLOROPROPANE 0.2 ND VINYL CHLORIDE 0.3 ND
1,2-DICHLOROPROPANE 0.2 ND XYLENES (TOTAL) 0.6 ND
2,2-DICHLOROPROPANE 0.3 ND METHYL-T-BUTYLETHER 1.0 ND
1,1-DICHLOROETHANE 0.3 ND

1, 1-DICHLOROPROPENE 0.2 ND

1,2-DICHLOROETHANE 0.2 ND

Not Detected
Dry Weight Basis

b4
o
[ 1]

COMMENTS: Lab Sample ID: 9106090 - 113537
Analyzed by EPA Method 8260

Signed: D ’M——- Date: 7’-/7—’?/




414-498-2222
FAX: 414-398-3067

hant¥ “,.‘, 3

CLIENT: DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 E WISCONSIN AVENUE

SUITE 1500 Sample ID: FIELD BLANK

MILWAUKEE Wl 53202 Sample Desc:  GROUNDWATER

Date Collected: 06/05/91
ATTENTION: KRISTINE STEHR Date Received: 06/10/91
TELEPHONE: (414) 347-0800 Job #: 20255-003

VOLATILE ORGANIC ANALYSIS

DETECTION  RESULTS DETECTION  RESULTS

PARAMETERS LIMITS ug/! PARAMETERS LIMITS ug/l
BENZENE 0.3 ND trans-1,2-DICHLORCETHENE 0.4 ND
BROMOCHLOROMETHANE 0.2 ND cis-1,2-DICHLOROETHENE 1.1 ND
BROMOD I CHLOROMETHANE 0.2 ND 1,1-DICHLOROETHENE 0.4 ND
BROMOFORM 0.3 ND ETHYLBENZENE 0.3 ND
BROMOBENZENE 0.4 ND HEXACHLOROBUTAD IENE 1.0 ND
BROMOMETHANE 0.3 ND p-1SOPROPYLTOLUENE 0.3 ND
n-BUTYLBENZENE 3.4 ND ISOPROPYLBENZENRE 0.3 ND
tert-BUTYLBENZENE 0.3 ND METHYLENE CHLORIDE 0.6 ND
sec-BUTYLBENZENE 0.3 ND NAPHTHALENE 1.0 ND
CARBON TETRACHLORIDE 0.2 ND n-PROPYLBENZENE 0.2 ND
CHLOROETHANE 0.3 ND STYRENE 0.3 ND
CHLOROMETHANE 0.4 ND 1,1,2,2-TETRACHLOROETHANE 0.4 ND
4-CHLOROTOLUENE 0.5 ND 1,1,1,2-TETRACHLOROETHANE 0.2 ND
2-CHLOROTOLUENE 0.2 ND TETRACHLOROETHENE - 0.2 ND
CHLOROBENZENE 0.2 ND TRICHLORQFLUOROME THANE 0.6 ND
CHLOROFORM 0.2 0.4 1,2,3-TRICHLOROBENZENE 1.0 ND
DIBROMOCHLOROMETHANE 0.2 ND 1,2,4-TRICHLOROBENZENE 1.0 ND
1,2-DIBROMO-3-CHLOROPROPANE 0.4 ND 1,1,1-TRICHLOROETHANE 0.3 ND
1,2-DIBROMOETHANE 0.3 ND TRICHLOROETHENE 0.2 ND
DIBROMOMETHANE 0.4 ND 1,1,2-TRICHLOROETHANE 0.3 ND
DICHLOROF I FLUOROMETHANE 0.3 ND 1,2,3-TRICHLOROPROPANE 0.3 ND
1,4-DICHLOROBENZENE 0.4 ND 1,3,5-TRIMETHYLBENZENE 0.3 ND
1,2-DICHLOROBENZENE 0.4 ND 1,2,4-TRIMETHYLBENZENE 0.6 ND
1,3-DICHLOROBENZENE 0.6 ND TOLUENE 0.2 1.3
1,3-DICHLOROPROPANE 0.2 ND VINYL CHLORIDE 0.3 ND
1,2-DICHLOROPROPANE 0.2 ND XYLENES (TOTAL) 0.6 ND
2,2-DICHLOROPROPANE 0.3 ND METHYL-T-BUTYLETHER 1.0 ND
1,1-DICHLOROETHANE 0.3 ND

1,1-DICHLOROPROPENE 0.2 ND

1,2-DICHLOROETHANE 0.2 ND

ND = Not Detected

*
"

Dry Weight Basis

COMMENTS: Lab Sample ID: 9106090 - 113538
Analyzed by EPA Method 8260

Signed: D/-W vate: 2 =2/




FAX:
v

Wisconsin Certification No:

Sample 1D:
Sample Desc:
Date Collected:
Date Received:
Job #:

VOLATILE ORGANIC WATER ANALYSIS

RESULTS
ug/t

CLIENT:  DAMES & MOORE
ADDRESS: 250 E WISCONSIN AVENUE

SUITE 1500

MILWAUKEE WI 53202
ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

DETECTION

PARAMETERS LIMITS
BENZENE 5.0
BROMOCHLOROME THANE 5.0
BROMOD I CHLOROME THANE 5.0
BROMOFORM 5.0
BROMOBENZENE 5.0
BROMOMETHANE 5.0
n-BUTYLBENZENE 5.0
tert-BUTYLBENZENE 5.0
sec-BUTYLBENZENE 5.0
CARBON TETRACHLORIDE 5.0
CHLOROETHANE 5.0
CHLOROMETHANE 5.0
4-CHLOROTOLUENE 5.0
2-CHLOROTOLUENE 5.0
CHLOROBENZENE 5.0
CHLOROFORM 5.0
D1BROMOCHLOROMETHANE 5.0
1, 2-D1BROMO-3- CHLOROPROPANE 5.0
1,2-DIBROMOETHANE (EDB) 5.0
D1BROMOME THANE 5.0
D1CHLOROD I FLUOROMETHANE 5.0
1,4-DICHLOROBENZENE 5.0
1,2-DICHLOROBENZENE 5.0
1,3-DICHLOROBENZENE 5.0
1,3-DICHLOROPROPANE 5.0
1,2-DICHLOROPROPANE 5.0
2,2-D1CHLOROPROPANE 5.0
1,1-DICHLOROETHANE 5.0
1, 1-DICHLOROPROPENE 5.0
1,2-DICHLOROETHANE 5.0

ND = Not Detected

J = Estimated Concentration
B = Detected in Method Blank
COMMENTS: Lab Sample ID:

Date Analyzed:

9106140 - METHOD BLANK
06/17/91
Analyzed by EPA Method 8260.

v DN AL

PARAMETERS

20255-003

METHOD BLANK

DETECTION
LIMITS

414-498-2222
414 -wu 4067

405099530

RESULTS
ug/lL

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

trans-1,2-DICKLOROETHENE
cis-1,2-DICHLOROETHENE
1,1-DICHLOROETHENE
ETHYLBENZENE
HEXACHLOROBUTADIENE

p- ISOPROPYLTOLUENE
ISOPROPYLBENZENE
METHYLENE CHLORIDE
NAPHTHALENE
n-PROPYLBENZENE
1,1,2,2-TETRACHLOROE THANE
1,1,1,2-TETRACKLOROETHANE
TETRACHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
1,2,3-TRICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,2,4-TRIMETHYLBENZENE
TOLUENE

VINYL CHLORIDE

STYRENES

m & p-XYLENES

o-XYLENES

METHYL-T-BUTYL ETHER

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0

6.2




: 414-498-2222
.H.IVIRONMENTAL LABORATORY _ » FAX: 414-498-4007
496-West Mason Streel WRIRIIIEIRT I TL 102 UL Jap - CORD, 80 B Gre 5430924 ,

ORTEK
Oneida Environmental Technology Center
2496 West Mason Street
P.O. Box 12435
{ Green Bay, WI 54307-2435
414/498-2222

GC/MS ORGANIC ANALYSIS SUMMARY

Client: Dames and Moore Project Name:
Address: 250 E. Wisconsin Avenue SAS/Project Number: 20255-003
Milwaukee, WI 53202 Batch Number: 9106124

Results Sheet #: 1167

Contact: K. Stehr

~CLIENT ID REPORTED ON FORMS AS EPA SAMPLE #
-VOLATILE ORGANIC ANALYSIS PERFORMED BY MODIFIED EPA METHOD 8240 ON A DB624
CAPILLARY COLUMN.

FORM INDEX:
Form 1A - Volatile Organics Data Sheet

(EPA Sample No.’s VBLK designate the method blank which was run
with the samples)

non COLUMN QUALIFIERS:

- Compound analyzed for but not detected

- Compound identified in the analysis at a secondary dilution

Indicates the analyte is found in the associated method blank

- Estimated value, concentration of analyte below quantitation limit

- Compound exceeds calibration range; actual concentrations could be
higher than reported

mGawoa
1

Comments:

First anlalysis within hold time but at 100 fold dilution. Second analysijs
exceeded hold but with no dilution. Reported values must be considered min-
imum concentrations.

=Iigned: Q ﬂ/l//%-/ Date: 7’3f~7/




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MW-10S
Lab Name: ORTEK Contract:
Lab Code: ORTEK Case No.: 8A8 No.: 8DG No.:
Matrix: (soil/water) WATER Lab Sample ID: 113610
Sample wt/vol: 5 (g/mL) mL Lab File ID: 71703
Level: (low/med) Date Received: 06/12/91
% Moisture: not dec. Date Analyzed: 07/17/91
Column: (pack/cap) CAP Dilution Factor: 1
CONCENTRATION UNITS: ug/L
CAS NO. COMPOUND (ug/L or ug/Kg) Q
74-87=-3===——===== Chloromethane 5 U
74-83-9=—==—==—=—— Bromomethane 5 U
75-01l-4-==—mm—w——- Vinyl Chloride 5 U
75-00=3==—===——= Chloroethane 5 U
75-09-2-===—-===x Methylene Chloride Y% BJ
67=64-1l==——===== Acetone 5 U
75=15=0==—==———- Carbon Disulfide 5 U
75-35=4==——=mmmn 1,1-Dichloroethene 5 U
75-34-3-———ccm~ 1,1-Dichloroethane 5 U
540-59-0-——--~-- 1,2-Dichloroethene (total) 5 U
67-66=3=——==—===m== Chloroform 5 U
107-06=2======—~ 1,2~Dichloroethane 5 U
78-93=3——mmweaux 2-Butanone 6
71=-55=6~=~===—=m= 1,1,1-Trichloroethane 5 U
56=23=-5==—mwee—— Carbon Tetrachloride 5 U
108-05-4—=—===== Vinyl Acetate 5 U
75=27-4~~~mm—umm Bromodichloromethane 5 U
78-87=5======mmm- 1,2-Dichloropropane 5 U
10061-01-5~=~—=—=~ cis-1,3-Dichloropropene 5 U
79-01=6===—mm——= Trichloroethene 5 U
124-48-1-—====—= Dibromochloromethane 5 U
79-00=5=======m= 1,1,2-Trichloroethane 5 1]
71-43-2-=====w== Benzene 7)
10061=-02=6—===== trans-1,3-Dichloropropene 5 U
75=-25-2—===r~==== Bromoform ' 5 U
108-10=1======== 4-Methyl-2-pentanone 5 U
591-78=6==~====- 2-Hexanone 5 U
127-18=4~~====—= Tetrachloroethene 5 U
79-34=-5=-===m==== 1,1,2,2~-Tetrachloroethane 5 U
108-88-3~======= Toluene &Y J
108-90=7~======- Chlorobenzene 5 U
100=-41l-4~m—=m== Ethylbenzene 5 U
100-42-5=======- Styrene 5 U
1330-02-T7~=====~ Xylene (total) 5 U
FORM I VOA 1/87 Rev.



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLK
Lab Name: ORTEK Contract:
Lab Code: ORTEK Case No.: 8A8 No.,: DG No.:
Matrix: (soil/water) WATER Lab Ssample ID: VBLKO50
Sample wt/vol: 5 (g/mL) mL Lab File ID: 717B1 -
Level: (low/med) Date Received: 06/12/91
% Moisture: not dec. Date Analyzed: 07/17/91
Column: (pack/cap) CAP Dilution Factor: 1
CONCENTRATION UNITS: ug/L
CAS NO. COMPOUND (ug/L or ug/Kg) Q
74-87=3====——w—= Chloromethane 5 U
74-83-9-———=e=== Bromomethane 5 u
75=01-4-==mmmmmm Vinyl Chloride 5 U
75-00=-3====c==== Chloroethane 5 U
75-09-2===w—a——- Methylene Chloride 4 J
67-64=1-======—— Acetone 6
75-15=-0===wm——— Carbon Disulfide 5 U
75=35=4 =~ mm——— 1,1-Dichloroethene 5 U
75=34=3~~—c—eem- 1,1-Dichloroethane 5 U
540-59-0-—-=====- 1,2-Dichloroethene (total) 5 U
67-66-3——————-=— Chloroform 5 U
107-06~2=======— 1,2-Dichloroethane 5 9]
78-93=3~-==—====- 2-Butanone 5 U
71-55=6=====——=- 1,1,1-Trichloroethane 5 U
56=23—5====mmm—- Carbon Tetrachloride 5 U
108-05-4-======= Vinyl Acetate 4 J
75-27-4=-——=—=== Bromodichloromethane 5 U
78-87-5=======—— 1,2-Dichloropropane 5 U
10061-01-5-===~~ cis-1,3-Dichloropropene 5 4]
79-01=6==w==m=——m— Trichloroethene 5 U
124-48-1===w=——- Dibromochloromethane 5 U
79-00~5-===~ -=-=~1,1,2-Trichloroethane 5 U
71-43-2-—==m===== Benzene 5 U
10061-02-6-—==-~ trans-1,3-Dichloropropene 5 U
75=25-2=m=m———== Bromoform 5 U
108-10-1-——~===== 4-Methyl-2-pentanone 5 U
591-78-6~=======- 2-Hexanone 5 U
127-18-4—=—===== Tetrachloroethene 5 U
79-34~5=—=—m———e 1,1,2,2-Tetrachloroethane 5 U
108-88=3—======= Toluene 5 U
108-90~7======—=— Chlorobenzene 5 U
100-41-4=======- Ethylbenzene 5 0]
100-42=-5=====cu= Styrene 5 U
1330~02-7~====== Xylene (total) 5 U
FORM I VOA 1/87 Rev.



414-498-2222
FAX: $11-3948-4007
PO Box R bl , WINES30722435

ORTEK
Oneida Environmental Technology Center
2496 West Mason Street
' P.O. Box 12435
: Green Bay, WI 54307-2435
414/498-2222

GC/MS ORGANIC ANALYSIS SUMMARY

Client: Dames & Moore, Ltd. Project Name:

Address: 250 East Wisconsin Ave, SAS/Project Number: 20255-003
Suite 1500 Batch Number: 9109043
Milwaukee, WI 53202 Results Sheet #: 459458
(414) 347-0800

FAX: (414) 347-0288

Contact: XK. Stehl

-CLIENT ID REPORTED ON FORMS AS EPA SAMPLE #

~ OLATILE ORGANIC ANALYSIS PERFORMED BY MODIFIED EPA METHOD 8240 ON A DBé624
—APILLARY COLUMN.

FORM INDEX:
Form 1A - Volatile Organics Data Sheet

(EPA Sample No.'s VBLK## designate the method blank which was run
with the samples)

"Q" COLUMN QUALIFIERS:

- Compound analyzed for but not detected

- Compound identified in the analysis at a secondary dilution
Indicates the analyte is found in the associated method blank
Estimated value, concentration of analyte below quantitation limit
Compound exceeds calibration range; actual concentratlons could be
higher than reported

mawoa
!

Comments: The sample was initial run on 09/11/91 at a dilution due to
anticipated high levels. Due to over-dilution, the sample was
reanalyzed with only the subsequent results reported.

—gned: Q- .,/,"/M Date: 7’25",}/
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MW-10S

L!U Name: ORTEK Contract: 459458

sab Code: ORTEK Case No.: 116772 SAS No.: 20255-0 SDG No.: MW-10S

Matrix: (soil/water) WATER _ Lab Sample ID: 116772

! 3ample wt/vol: —5.0 (g/mL) ML _ Lab File ID: 109CVi92

- Level: (low/med) LOW Date Received: 09/06/91

"% Moisture: not dec. Date Analyzed: 09/25/91

' 2olumn: (pack/cap) Dilution Factor: 1.0

CONCENTRATION UNITS:

i CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

J
74-87-3—======—= Chloromethane 10 U
74-83-9——=—=——w=- Bromomethane 10 U
75-01-4=-=—=—————- Vinyl Chloride 10 U
75-00-3====—m==- Chloroethane 10 U
75-09=2=—==————- Methylene Chloride 2 BJ
67-64=]l=—=mwerme= Acetone 10 U
75-15=-0~====m=—- Carbon Disulfide 5 U
75=35=4mmmmewn———- 1,1-Dichloroethene 5 U
75=34=3==——mm——- 1,1-Dichloroethane 5 U
540-59-0~======~ 1,2-Dichloroethene (total)__ 5 U
67-66~3—~———===== Chloroform 5 U
107-06=2======== 1,2-Dichloroethane 5 U
78-93-3========= 2-Butanone 10 8)
71~55-6—===c—ee= 1,1,1~-Trichloroethane 5 U
56=23=5========= Carbon Tetrachloride 5 U
108-05-4-======~ Vinyl Acetate 10 U
75=27=4==mmmm——— Bromodichloromethane 5 U
78~87=5=—memme——— 1,2-Dichloropropane 5 ]
10061-01-5-===~- cis-1,3-Dichloropropene 5 U
79=01=6====————— Trichloroethene 5 U
124-48~1-======= Dibromochloromethane 5 U
79-00=5==c==m—e=- 1,1,2-Trichloroethane 5 U
71-43=2=—————emm Benzene ‘®
10061-02=-6==~==~ trans-1,3-Dichloropropene 5 U
75-25-2-—=——=wcw- Bromofornm 5 U
108-10-1-———===~ 4-Methyl-2-Pentanone 10 U
5981-78=6=======~ 2-Hexanone 10 U
127-18-4-=—=———- Tetrachloroethene 5 8)
79-34-5-==—==e=- 1,1,2,2-Tetrachloroethane 5 §)
108-88~=3—======~ Toluene 3) |J
108-90-7-—==—=—- Chlorobenzene 5 U
100«41=4~==rm==m= Ethylbenzene 5 U
100-42~5mccwcna Styrene 5 U
1330-20-7~=====~ Xylene (total) 5 U

FORM I VOA 1/87 Rev.



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLK10
Name: ORTEK Contract: 459458
.ab Code: ORTEK Case No.: 116772 SAS No.: SDG No.: MW-10S
Matrix: (soil/water) WATER Lab Sample ID: WBLK092591
| jample wt/vol: 5.0 (g/mL) ML Lab File ID: 109CV185
:T.evel: (low/med) LOW Date Received:

‘% Moisture: not dec.

Date Analyzed: 09/25/91

. lolumn: (pack/cap) Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74-87-3==~mmme—= Chloromethane_ 10 |u
74-83-9==——m———u Bromomethane 10 U
75=01=4=——mm———— Vinyl Chloride 10 U
75-00-3======—=- Chloroethane 10 U
75=09=2r=mmm———— Methylene Chloride 2 J
67-64-1l-——=—====- Acetone 10 U
75=15=0=====——=—- Carbon Disulfide 5 U
75=-35=4=—wmem——— 1,1-Dichloroethene 5 U
75-34-3————m———— 1,1-Dichlorocethane 5 U.
540-59-0===m====- 1,2-Dichloroethene (total)__ 5 U
67-66-3—=—=—=——== Chloroform 5 U
107-06-2==—==w==- 1,2-Dichloroethane 5 U
78-93«3~======== 2-Butanone 10 0)
71-55=-6====—m=w=- 1,1,1-Trichloroethane 5 U
56=23=5==——m—e—- Carbon Tetrachloride 5 U
108-05-4~=—wmwuw=- Vinyl Acetate 10 U
75=27=fmem—————— Bromodichloromethane 5 U
78~87-5===—mmm——— 1,2-Dichloropropane 5 U
10061-01=5====—m cis-1,3-Dichloropropene 5 U
79-01-6~=====——m Trichloroethene 5 U
124-48=]l======—=- Dibromochloromethane 5 U
79-00-5-==——cwe=- 1,1,2-Trichloroethane 5 U
71-43-2-————<c==- Benzene 5 U
10061-02=6====== trans-1,3-Dichloropropene 5 U
75-25-2=—=mane—=- Bromoform 5 U
108-10=1-——===== 4-Methyl-2-Pentanone 10 U
591~-78=6—-——=—=== 2-Hexanone 10 u
127-18=4=——=m==m— Tetrachloroethene 5 U
79-34-5-==———ww- 1,1,2,2-Tetrachloroethane 5 U
108-88=3=======- Toluene 5 U
108-90-7—======- Chlorobenzene 5 U
100-41-~4-=-=-—=—-= Ethylbenzene 5 U
100-42~5-======- Styrene 5 U
1330-20«7==—=——- Xylene (total) 5 U

FORM I VOA

1/87 Rev.



CLIENT:
ADDRESS:

DAMES & MOORE

250 EAST WISCONSIN AVENUE
SUITE 1500

MILWAUKEE WI 53202

413-494-2222

405099530

Sample ID: MW-1 DL
Sample Desc: WATER

FAX: 414-398-4067
: 30524350

Wisconsin Certification No.

ATTENTION: KRISTINE STEHR Date Collected: 10 02691
TELEPHONE: (414) 347-0800 Date Received: 10/04/91
Job #: 20255-003
VOLATILE ORGANIC WATER ANALYSIS
DETECTION CONCENTRATION

PARAMETER IMIT ug/1l
Chloromethane 100 ND
Bromomethane 100 ND
vinyl Chloride 100 ND
Chloroethane . 100 ND
Methylene Chloride . 50 27 BJ
Acetone |, . 100 ND
Carbon Disulfide 50 150
1,1-Dichloroethene 50 ND
1,1-Djchloroethane 50 ND
1,2-Dichloroethene (total) 50 ND
cﬁloerorm 50 ND
1,2-Dichloroethane 50 ND
2-Butanone 100 ND
1,1,1-Trichloroethane 50 ND
Carﬁon Tetrachloride 50 ND
Vinyl Acetate 100 ND
Bromodichloromethane 50 ND
1,2-Dichloropropane 50 ND
cis-1,3-Dichloropropene 50 ND
Trlchioroethene 50 ND
Dibromochloromethane 50 ND
1,1,2-Trichloroethane 50 _-ND
Benzene ) 50 71200~
Trans-1,3-Dichloropropene 50 ND
Bromoform 50 ND
4-Methyl-2-pentanone 100 ND
2-Hexanone 100 ND
Tetrachloroethene 50 ND
1,1,2,2-Tetrachloroethane 50 ND
Toluene 50 ND
Chlorobenzene 50 ND
Ethylbenzene 50 36 J
Styrene 50 ND
Xylenes (total) 50 27 J

ND = Not Detected

Comments: Lab Sample ID: 9110044 - 117867 DL

Date Analyzed: 10/10491 .
Analyzed by GC/MS Method 8240.
Signea: }\/M——— pate: _ys/-5 =7
= =



ONMENTAL LABORATORY

ADDRESS:

DAMES & MOORE

250 EAST WISCONSIN AVENUE
SUITE 1500

MILWAUKEE WI 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

414-498-2222
FAX: 414-498-4067

Wisconsin Certification No.
405099530

Sample ID: MW-5
Sample Desc: TE
Date Collected:
Date Received:
Job #: 20255-00

VOLATILE ORGANIC WATER ANALYSIS

PARAMETER

Chloromethane
Bromomethane
vVinyl Chloride
Chloroethane )
Methylene Chloride
Acetone_ .
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
2-Dichloroethene (total)
loroform
1,2-Dichloroethane
2-Butanone

1-Trichloroethane
on Tetrachloride

Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
c1$-113-D1ch oropropene

Trich

oroethene

Dibromochloromethane
1,1,2-Trichloroethane
Benzene .
Trans—-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)

ND = Not Detected

Comments:

DETECTION CONCENTRATION
IT /1

[

-

ol s
VLIV OLILILTLILIVILILTIO LINO LILTLILILIO IO O O

0000000000000 0O0O00OOODOOOOOOCODOOOOD

Lab Sample ID: 9110044 -~ 117868

Date Analyzed: 10/07

91
Analyzed by GC/MS Meéhod 8240.

Date: //‘ S”?/

Signed: [)*;/1Zéf2€2142<;*————




' 5‘
413-498-2222

AL LABORATORY FAX: 414-498-4007

DAMES & MOORE Wisconsin Certification No.

ADDRESS: 250 EAST WISCONSIN AVENUE 405099530
SUITE 1500
MILWAUKEE WI 53202 Sample ID: MW-9
Sample Desc: WATER
ATTENTION: KRISTINE STEHR Date Collected: 10602691
TELEPHONE: (414) 347-0800 Date Received: 10/04/951
Job #: 20255-003
VOLATILE ORGANIC WATER ANALYSIS
DETECTION CONCENTRATION
PARAMETER LIMIT ug/1l
Chloromethane 10.0 ND
Bromomethane 10.0 ND
Vinyl Chloride 10.0 ND
Chloroethane . 10.0 ND
Methylene Chloride 5.0 3.1 BJ
Acetone_ . 10.0 ND
Carbon Disulfide 5.0 ND
1,1-Dichloroethene 5.0 ND
1,1-Djchloroethane 5.0 ND
1,2-Dichloroethene (total) 5.0 ND
Cﬁlorgform 5.0 ND
1l,2-Dichloroethane 5.0 ND
2-Butanone 10.0 ND
1,1,1-Trichloroethane 5.0 ND
Carﬁon Tetrachloride 5.0 ND
vVinyl Acetate 10.0 ND
Bromodichloromethane 5.0 ND
1,2-Dichloropropane 5.0 ND
cls-1,3-Dichloropropene 5.0 ND
Trlchioroethene 5.0 ND
Dibromochloromethane 5.0 ND
1,1,2-Trichloroethane 5.0 ND
Benzene . 5.0 ND
Trans-1,3-Dichloropropene 5.0 ND
Bromoform 5.0 ND
4-Methyl-2-pentanone 10.0 ND
2-Hexanone 10.0 ND
Tetrachloroethene 5.0 ND
1,1,2,2-Tetrachloroethane 5.0 ND
Toluene 5.0 ND
Chlorobenzene 5.0 ND
Ethylbenzene 5.0 ND
Styrene 5.0 ND
Xylenes (total) 5.0 ND

ND = Not Detected

044 - 117869

Comments: Lab Sample ID: -
eéhod 8240.

9110
Date Analyzed: 10/0
Analyzed by GC/MS M

Signed: [)_G,/jZégggfzzézzi—————’“’ Date: /47<.F'f25’

~




NVIRONMENT
B 496 Westhas

CLIENT: DAMES & MOORE

ADDRESS: 250 EAST WISCONSIN AVENUE

[T

Comments:

AL LABORATORY
Stce PRSI

SUITE 1500
MILWAUKEE WI 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

414-494-2222
FAX: 414-498-3007

n By PWIPP S0 RSP sl J

Wisconsin Certification No.
405099530

Sample ID: MW-10 D
Sample Desc: WATER

Date Collected: 10602691
Date Received: 10/04/51
Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

PARAMETER

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane )
Methylene Chloride
Acetone_, )

Carbon Disulfide
1,1-Dichloroethene
1,1-Djchloroethane
1,2-Dichloroethene (total)
Cﬁlorqform
1,2-Dichloroethane
2=-Butanone
1,1,1-Trichloroethane
Carﬁon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cls-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1l,1,2-Trichloroethane
Benzene )
Trans-1,3-Dichloropropene
Bromoform
4-Methyl-2~pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)

ND = Not Detected

Analyzed by GC/MS M

Signed: D - /Mf'

B

IO OLTLILTLILTUTLTLUNOLILMO LMNLILVLILIO O ©

I

Lab Sample ID: 9110044 - 117870
Date Analyzed: 10/07491
ethod 8240.

DETECTION CONCENTRATION
LIMIT u

g/l

® 6 0 0 8 & 0 8 6 ¢ 6 0 O O 5 O O O 0 2 8 S O L P O T S G G O & @

000000000000 000O000O00000000OO0OOOOOD
=z
O

Date: S s/




DRTEK o

NMENTAL LABORATORY FAX: 314-498-4067

Bay WIS IS0 IASEN

’ ‘est ‘ RGP, ket b G ol has e i ” v .
CLIENT: DAMES & MOORE Wisconsin Certification No.
ADDRESS: 250 EAST WISCONSIN AVENUE 405099530

SUITE 1500

MILWAUKEE WI 53202 Sample ID: VBLKA1l0

Sample Desc: METHOD BLANK

ATTENTION: KRISTINE STEHR Date Collected: 10 02691
TELEPHONE: (414) 347-0800 Date Recelived: 10/04/91

Job #: 20255-003

VOLATILE ORGANIC WATER ANALYSIS

DETECTION CONCENTRATION

PARAMETER LIMIT ug/1l
Chloromethane 10.0 ND
Bromomethane 10.0 ND
Vinyl Chloride 10.0 ND
Chloroethane ) 10.0 ND
Methylene Chloride 5.0 0.6 J
Acetone_, . 10.0 33
Carbon Disulfide 5.0 ND
1,1-Dichloroethene 5.0 ND
1,1-Djchloroethane 5.0 ND
1,2-Dichloroethene (total) 5.0 ND
cﬁlorqform 5.0 ND
1,2-Dichloroethane 5.0 ND
2-Butanone 10.0 ND
1,1,1-Trichloroethane 5.0 ND
CQréon Tetrachloride 5.0 ND
Vinyl Acetate 10.0 ND
Bromodichloromethane 5.0 ND
1,2-Dichloropropane 5.0 ND
cis~-1l,3-Dichloropropene 5.0 ND
Trichioroethene 5.0 ND
Dibromochloromethane 5.0 ND
1,1,2-Trichloroethane 5.0 ND
Benzene . 5.0 ND
Trans-1, 3-Dichloropropene 5.0 ND
Bromoform 5.0 ND
4-Methyl-2-pentanone 10.0 ND
2-Hexanone 10.0 ND
Tetrachloroethene 5.0 ND
1,1,2,2-Tetrachloroethane 5.0 ND
Toluene 5.0 ND
Chlorobenzene 5.0 ND
Ethylbenzene 5.0 ND
Styrene 5.0 ND
Xylenes (total) 5.0 ND

ND = Not Detected

044 - METHOD BLANK

Comments: Lab Sample ID:
0491
ethod 8240.

9110
Date Analyzed: 10/1
Analyzed by GC/MS M

Signed: _[) - ,/ﬂézéififéfi_______ Date: 4¥AA’J‘25/




ENVIRONMFNTAL LABORATORY

414-498-2222

FAX: 414 4984007

CLIENT: No.
ADDRESS: 250 EAST WISCONSIN AVENUE 405099530
SUITE 1500
MILWAUKEE WI 53202 Sample ID: VBLKAO7
Sample Desc: METHOD BLANK
ATTENTION: KRISTINE STEHR Date Collected: 10 269
TELEPHONE: (414) 347-0800 Date Received: 10/04/91
Job #: 20255-003
VOLATILE ORGANIC WATER ANALYSIS
DETECTION CONCENTRATION
PARAMETER LIMIT ug/1
Chloromethane 10.0 ND
Bromomethane 10.0 ND
Vinyl Chloride 10.0 ND
Chloroethane 10.0 ND
Methylene Chloride 5.0 5.8
Acetone 10.0 ND
Carbon Disulfide 5.0 ND
1,1-Dichloroethene 5.0 ND
1 1-Djichloroethane 5.0 ND
2-Dichloroethene (total) 5.0 ND
Cﬁloroform 5.0 ND
1,2~Dichloroethane 5.0 ND
-Butanone 10.0 ND
1-Trichloroethane 5.0 ND
Caréon Tetrachloride 5.0 ND
vVinyl Acetate 10.0 ND
Bromodichloromethane 5.0 ND
1, 2-D1chloro ropane 5.0 ND
cis-1,3-Dich oropropene 5.0 ND
Trlchioroethe 5.0 ND
leromochloromethane 5.0 ND
1,1,2-Trichloroethane 5.0 ND
Béenzene 5.0 ND
Trans-1,3-Dichloropropene 5.0 ND
Bromoform 5.0 ND
-Methyl 2-pentanone 10.0 ND
2-Hexanone 10.0 ND
Tetrachloroethene 5.0 ND
1,1,2,2-Tetrachloroethane 5.0 ND
Téluene 5.0 ND
Chlorobenzene 5.0 ND
Ethylbenzene 5.0 ND
St 5.0 ND
Xy enes (total) 5.0 ND
ND = Not Detected
Comments: Lab Sample ID: 9110044 - METHOD BLANK
Date Analyzed: 10/ é
Analyzed by GC/MS Me hod 8240.
Signed: [) <,/4é§2221,1ffz‘___ Date: S5 -5/

MOORE

DAMES &

Wisconsin Certification




_ 414-498-2222

N VIRONMENTAL I.ABORATORY _ FAX: 414- .wu 1007

ORTEK
Oneida Environmental Technology Center
2496 West Mason Street
P.O. Box 12435
Green Bay, WI 54307~2435
414/498-2222

GC/MS ORGANIC ANALYSIS SUMMARY

Client: Dames and Moore Project Name: 20255-003
Address: 250 East Wisconsin Ave SAS/Project Number:
Milwaukee, WI 53202 Batch Number: 9106090

Contact: Kristine Stehr

~CLIENT ID REPORTED ON FORMS AS EPA SAMPLE #
-SEMIVOLATILE ORGANIC ANALYSIS PERFORMED BY EPA METHOD 8270 ON A DBS
CAPILLARY COLUMN.

=0ORM INDEX:
Form 1B - Semivolatile Organics Data Sheet, page 1
Form 1C - Semivolatile Organics Data Sheet, page 2

"o COLUMN QUALIFIERS:

U - Compound analyzed for but not detected
D - Compound identified in the analysis at a secondary dilution
B - Indicates the analyte is found in the associated method blank
J - Estimated value, concentration of analyte below gquantitation limit
E - Compound exceeds calibration range
Comments:

Signed: G\\ 4//755222221—;22z—— Date: :7"5(:;2/
NS .



|

, I MW-28S
.ab Name: ORTEK Contract: 1895 :
L Cade: ORTEK Case No.: 113531 SAS No.: 20255-0 SDG No. : Mk-1
ietrix: (soil/water) WATER Lab Sample 1ID: 113951
;qample wt/vol: 295 {g/mL) ML Lab File 1ID: 10688065
i
‘revel: (low/med) LOW Date Received: 0&/11/91
. Moisture: not dec. dec. Date Extracted: 0&/711/91
Extraction:  (SepF/Cont/Sonc) SEPF Date Analyzed: 0&/18/91
. '‘PC Cleanup: (Y/N) N__ pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or wg/Kg) UG/L Q
. H : ' i
| { 21-20-3~———=~——~ Naphthalene i 14 | H
] ! 208-96-8—~—————— Acenaphthylene ! 10 U !
i 83-32-9————m———m Acenaphthene H 0.31J !
! B86-73-7——————m— Fluorene H Q. 91J :
{ 85-01-8B———m———m Phenanthrene : 10 U {
| 120-12-7 ==~ Anthracene : 10 U H
! 2046-44-0—————m-—m Fluoranthene H 10 v !
! 129-00-0-—=—=—— Pyrene i 10 VU i
! 56-55-3—————m——- Benzo(a)Anthracene H i0 v '
{ 218-01-9—————~——- Chrysene i 10 1y i
{ 205-99-2—————e—- Benzo(b)Fluoranthene H 10 HIV] H
{ 207-08-F=—m————— Benzo(k)Fluoranthene H 10 v H
{ 80-32-8B————————~ Benzo(al)Pyrene : 16 iu :
i 193-3%-5-———~——— Indeno(1,2,3-cd)Pyrene : 10 iU i
{ 53-70-83—=————wm— Dibenz(a, hYAnthracene t 10 v H
! 191-24-2———————— Benzo(g,h,i)Perylene : 10 U :
1/87 Rewv.

1B

SEMIVOLATILE DORGANICS ANALYSIS DATA SHEET

LA AN LE

et

FORM I SV-1



iB

Era LAitiPLE gL

SEMIVOLATILE DRGANICS ANALYSIS DATA SHEET
i MW~-35
In Name: QORTEK Contract: 18995 :

L Code: QORTEK Case No.: 113531 SAS No.: 20255-0 EDG No. : MW-1

; atrix: (soil/water) WATER lLab Sample ID: 113534

Fample wt/vol: P95 (g/mL) ML Lab File ID: 106BH04S

!

‘Level: (low/med) LOW Date Received: 0&/11/91

j Moisture: not dec. dec. Date Extracted: 0&/11/91

i

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04&/18/91

. PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q

H ! : :
i 921-20-3———————=- Naphthalene ' 120 i }
{ 208-96-8—————==- Acenaphthylene : 10 U ;
i B3-32-F———-——em Acenaphthene : 37 !
i B6-73~-7——————=—— Fluorene i 24 | :
! 85-01-B~~—=w=we- Phenanthrene H 42 | :
i 120-12-7—————m——— Anthracene : 5 idJ H
1 206-44~0=-—=m—=—=— Fluoranthene ; 28 | H
i 129-00-0——=—=——— Pyrene : 20 1 :
{ 56-55-3-——=————- Benzo(a)Anthracene H 1z !
i 218-01-9———=———— Chrysene H 14 i
i 205-99-2-————==— Benzo(b)Fluoranthene : 25 i :
! 207-08-9—-—————=~— Benzo{(k)Fluoranthene H 10 Y :
i 50-32-B~-—————m Benzo(a)Pyrene i 11 }
! 193-39-5~—=—===— Indeno{l., 2, 3-cd)Pyrene : 7 iJ :
! 83-70-3-~—=————— Dibenz{a, h)Anthracene : 2 1Jd i
! 191-24-2———————~ Benzo(g: h,i)Perylene i 6 WJ :
1 ! ] 1 t

"FORM I sv-2

1/87 Rev.



e eeeeeeene
13 Erm DAMFLE N,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

VMW7
‘* .ab Name: ORTEK Contract: 1895 H
Hl Code: ORTEK Case No.: 113531 SAS No.: 20255-0 SDG No. @ Mu—-1
latrix: (soil/water) WATER l.ab Sample 1D: 113505
Sample wt/vol: 1000 (g/mL) ML lLLab File ID: 106LB0O&4
fevel: {low/med) LOW Date Received: 0&5/11/91
". Moisture: not dec. dec. Date Extracted: 0&4/11/91
Extraction: (SepF/Cont/Sonc) SEPF. Date Analyzed: C&/18/91
.iPC Cleanup: (Y/N) N pH: ‘Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kgl UG/L Q
H ! ! i
! 21-20-3-——————-—— Naphthalene i 0.71J !
i 208-94-8-——————~ Acensphthylene : 10 v !
i 83-32-F—————>——~— Acenaphthene H 0.2:J i
i B6-73~7————————— Fluorene H 2 tJ H
{ 85-01-B-————=—meu Phenanthrene t 10 ) '
i 120-12-7———~——w~w Anthracene : 10 iU H
{ 206—-44~0-—————n Fluoranthene : 10 ‘U {
! 129-00-0———m——=m Pyrene H 10 U i
i 56-55-3=———————e Benzo(a)Anthracene : 10 U H
{ 218-01-9——~~=——— Chrysene : io v H
{ 205-97-2——————ww Benzo(b)Fluoranthene H 10 U H
{ 207-0B8-9——=—=——— Benzo(k}Fluoranthene H 10 v :
i 90-32-8-——-~—=——~ Benzo(al)Pyrene ! 10 v i
! 193-39-5————~——=Indeno(1, 2, 3~cd)Pyrene : 10 U !
{ 93-70~-3~-——————me Dibenz(a, hlAnthracene : 10 U !
i 191-24-2~——~-——~== Benzo(g. h, i)Perylene i 10 11U :
H H H H

FORM I 5vY-3 1/87 Rewv.




CLIENT: DAMES & MOORE

ADDRESS: 250 EAST WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

ATTENTION: KRISTINE STEHR
TELEPHONE: (414) 347-0800

414-394-2222
FAX: 314-498-30067
WIVEE3TWE43)

Wisconsin Certification No.

405099530

Sample ID:
Sample Desc:

. MW-6
GROUNDWATER

Date Collected: 09/24/91

Date Received:

Job #:

SEMIVOLATILE ORGANIC ANALYSIS

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene
‘Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)Anthracene
Chrysene

Benzo(b) Fluoranthene
Benzo (k) Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz (a,h)Anthracene
Benzo(g,h,i)Perylene
Dibenzofuran

ND = Not Detected

Comments: Lab Sample ID:

DETECTION
LIMITS

0.1

0.4

0.02
0.02
0.02
0.02
0.02

9109043 - 116773

Analyzed by GC/MS EPA Method 8270.

Signed: Q:) -__,/1421222144221__,

Date:

09/06/91

20255-003

CONCENTRATION
ug/1

/&/v/”';a’




414-498-2222
FAX: 414-4498-4067

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106090

Our lab # : 113531 Report Date: 07/16/91
Your sample ID: MwW-2S

Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K s

Location :

Lab# Test Result Units

113531 Silver < 0.4 UG/L
Arsenic 3.9 UG/L
Barium 180 UG/L
Cadmium 0.3 UG/L
Chromium < 2 UG/L
Mercury < 0.2 UG/L
Lead < 2.0 UG/L
Selenium < 3.0 UG/L

. 2} |
Signed %é/uﬂ/%(%cf'}%’ Date /-/(-9/

Signed Date




414-498-2222
FAX: 414-398-4007

D% ELH _

= SAMPLE ANALYSIS REPORT =

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106090

Oour lab # : 113533 Report Date: 07/16/91
Your sample ID: MW-2S/DUP .

Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S

Location :

Lab# Test Result Units

113533 Silver < 0.4 UG/L
Arsenic , 5.7 UG/L
Barium 170 UG/L
Cadmium < 0.5 UG/L
Chromium < 2 UG/L
Mercury < 0.2 UG/L
Lead < 2.0 UG/L
Selenium < 3.0 UG/L

Signed %ﬁ//{%, Date /-6 -7/

Signed Date




- SAMPLE ANALYSIS REPORT -

414-498-2222
FAX: 414-498-4007

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202
Attn: KRISTINE STEHR
Batch ID ¢ 9106090
our lab # : 113534 Report Date: 07/16/91
Your sample ID: MW-3S
Sample Matrix : WATER
COLLECTION INFORMATION
Date/Time/By: 06/05/91 K S
Location :
Lab# Test Result Units
113534 Silver < 0.4 UG/L
Arsenic 3.8 UG/L
Barium 240 UG/L
Cadmium < 0.5 UG/L
Chromium < 2 UG/L
Mercury < 0.2 UG/L
Lead 6.4 UG/L
Selenium < 3.0 UG/L

Signed 62&&424/62?4£é%%i;3?

Signed

Date 7-/( -7/

Date




BRTEK

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
- 250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106124
Oour lab # : 113613
Your sample ID: MW-3D
Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/07/91
Location :

K S

414-498-2222
FAY 414 4‘)“ 1067

Report Date: 07/17/91

Result Units

113613 Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Lead
Selenium

AANANA

Signed §&&Zé'€2hagke/'

Signed

wN O

Date 7-.5-v 7/

Date




414-498-2222
FAX: 414-498-3067
WIVS. 3] Y\"

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106090

our lab # ¢ 113536 Report Date: 07/16/91
Your sample ID: MW-7

Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S

Location -

Lab# Test Result Units

113536 Silver . < 0.4 UG/L
Arsenic 3.4 UG/L
Barium 260 UG/L
Cadmium < 0.5 UG/L
Chromium < 2 UG/L
Mercury < 0.2 UG/L
Lead < 2.0 UG/L
Selenium < 3.0 UG/L

Signed f?ZiZ%Z?I;Z?%zkéé}ii;f? Date /-/& Y/

Signed Date




BRTEK

NVIRONMENTAL LABORATORY FAX: 4134984007

v ST T

496’ West Mason Street Wowes

i - SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
d 250 E WISCONSIN AVE
SUITE 1500
i MILWAUKEE WI 53202

Attn: KRISTINE STEHR

PR

Batch ID :t 9106124

our lab # ¢ 113610 Report Date: 07/17/91
Your sample ID: MW-10S

Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/07/91 K S

Location :

Lab# Test Result Units

113610 Silver < 0.4 UG/L
Arsenic 9.2 UG/L
Barium 180 UG/L
Cadmium 0.4 UG/L
Chromium < 2 UG/L
Mercury < 0.2 UG/L
Lead 51 UG/L
Selenium < 3.0 UG/L

Signed €ZQ74({2%QZ§%7 Date 7 4-v -

[ -

Signed Date




414-498-2222
FAX: 314- Jlm 40,7
TR

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106124

Our lab # ¢ 113612 Report Date: 07/17/91
Your sample ID: MW-10D

Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/07/91 K S
Location :
Lab# Test Result Units
113612 Silver < 0.4 UG/L ‘
Arsenic < 3.0 UG/L |
Barium 120 UG/L |
Cadmium 0.3 UG/L
Chromium < 2 UG/L
Mercury < 0.2 UG/L
Lead < 2.0 UG/L
Selenium < 3.0 UG/L
1
i
. 72 2
Signed /&/é'€%&a%z7 Date v 6. -
7 -

Signed Date




LT

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID s 9106090

our lab # : 113538

Your sample ID: FIELD BLANK
Sample Matrix : WATER

COLLECTION INFORMATION

Date/Time/By: 06/05/91 K S
Location :

414-498-2222
FAX: 414-498-4067

AT d

Report Date: 07/16/91

Result Units

113538 Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Lead
Selenium

ANAAAAANNA

Signed 7//4%[ %//:M//A

Signed

WwnN o
* ®

Date /-/4 -4,

Date




USSP

414-498-2222

VIRONMENTAL LABORATORY v FAX: 314-398-3007

AT 'YT,I“ .

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202
Attn: KRISTINE STEHR
Batch ID : 9106124
Our Lab # ¢ 113615 Report Date: 07/08/91
Your Sample ID: MW-10D/PAINT
Sample Matrix : WASTE
COLLECTION INFORMATION
Date/Time/By: 06/06/91 K S
Location :
Lab# test Result Units
113615 Silver < 1.1 MG/KG
Arsenic 0.5 MG/KG
Barium 64 MG/KG
Cadmium 2.1 MG/KG
Chromium 180 MG/KG
Mercury 180 MG/KG
Lead 2100 MG/KG
Selenium < 0.3 MG/KG
- Y Y
Signed f?&gf;{' =7 Date /-5-7%v
s 7 -

Signed

Date




oV IRONRMIUNTAL LARORATORY

413-498-2222
FAX: 414-498-4067

s e

CLIENT:
ADDRESS:

ATTENTION:
TELEPHONE:

PARAMETER

Gasoline

Diesel Fuels

Comments:

Signed:

DAMES AND MOORE

250 E. WISCONSIN AVE.
SUITE 1500
MILWAUKEE,WI. 53202

KRISTINE STEHR
(414) 347-0800

TPH SURVEY

T .
RTCCIEDATIRVY BRIN SU (SR 5N ‘

Wisconsin Certification No.
405099530

Sample ID: PRODUCT/MW-3S
Sample Desc: PRODUCT
Date Collected: 06/07/91
Date Received: 06/13/91
Job #: 20255-003

Heated Headspace Gas Chromatographic Method
(A California Method for Gasoline)

DETECTION
LIMIT

Not Detected
Dry Weight Basis

Lab Sample ID:9106140 - 113657

Date Analyzed:06/24/91

CONCENTRATION
mg/kg*

828,000

306,000

Sample appears to be a mixture of degraded gasoline and

diesel/fuel oil.
Analyzed by GC/FID.

~Agur . lemeh L

Date: }//L/7¢,




&RTE K

IRONMENTAL LABORATOR\ S N . Mx 114- .wn.wh

CLIENT: DAMES & MOORE Wisconsin Certification No.
ADDRESS: 250 E WISCONSIN AVE 4050998530

MILWAUKEE WI 53202
Sample ID: PRODUCT/MW 3s
Sample Desc:

ATTENTION: KRISTINE STEHR Date ColleCted' {O? g1
TELEPHONE: (414) 347-0800 gage#RecgéXed° 0
o :

VOLATILE ORGANIC WATER ANALYSIS

DETECTION CONCENTRATION

PARAMETER LIMIT ug/1
Benzene 1.0 ND
Bromoform 1.0 ND
Bromomethane 1.0 ND
Carbon Tetrachloride 1.0 ND
Chlorobenzene 1.0 ND
Chloroethane 1.0 ND

~Chloroethylvinylether 2.0 ND
Chloroform 1.0 ND
Chloromethane 1.0 ND
leromochloromethane 1.0 ND

1, —D;chlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,4 -Dichlorobenzene 1.0 ND
Dichlorobromomethane 1.0 ND
1l,1-Dichloroethane 1.0 ND
1,2 Dichloroethane’ 1.0 ND

1,1-Dichloroethene 1.0 ND
cis-1,2- chhloroethene 1.0 ND
trans-1,2-Dichlorethene 1.0 ND
1,2- chﬁloro ropane 1.0 ND
cis- 1,3=-Dichloropropene 1.0 ND
trans-1, 3-Dichloropropene 1.0 ND
Ethylbenzene 1.0 10
Methylene Chloride 1.0 ND
1,1,2,2-Tetrachloroethane 1.0 ND
Tetrachloroethane 1.0 ND
Toluene 1.0 5.1
1,1 1-Trichloroethane 1.0 ND
1,1 ,2 -Trichloroethane 1.0 ND
Trichloroethene 1.0 ND
Vinyl Chloride 1.0 ND
Total Xylenes 3.0 54

ND = Not Detected

Comments: Lab Sample ID: 9106140 - 113657
Date Analyzed: 06&21A91 - 07/23/91
Analyzed by GC/MS Method 8240.

; 7 - -
Signed: 4€\ -¥’>/gé£225>;/<21‘—“—- Date: EI3-7



414-498-2222

................................................

ND = Not Detected
J = Estimated Concentration

B = Detected in Method Blank

FAX: 413-398-4067

CLIENT:  DAMES & MOORE Wisconsin Certification No: 405099530
ADDRESS: 250 £ WISCONSIN AVENUE
SUITE 1500 Sample ID: METHOD BLANK
MILWAUKEE W1 53202 Sample Desc:
Date Collected:
ATTENTION: KRISTINE STEHR Date Received:
TELEPHONE: (414) 347-0800 Job #: 20255-003
VOLATILE ORGANIC WATER ANALYSIS
DETECTION RESULTS ! DETECTION RESULTS
PARAMETERS LIMITS ug/1 PARAMETERS LIMITS ug/l
BENZENE 5.0 ND trans-1,2-DICHLOROETHENE 5.0 ND
BROMOCHLOROME THANE 5.0 ND cis-1,2-DICHLOROETHENE 5.0 ND
BROMOD 1CHLOROMETHANE 5.0 ND 1,1-DICHLOROETHENE 5.0 ND
BROMOFORM 5.0 ND ETHYLBENZENE 5.0 ND
BROMOBENZENE 5.0 ND HEXACHLOROBUTADIENE 5.0 ND
BROMOMETHANE 5.0 ND p-1SOPROPYLTOLUENE 5.0 ND
n-BUTYLBENZENE 5.0 ND 1SOPROPYLBENZENE 5.0 ND
tert-BUTYLBENZENE 5.0 ND METHYLENE CHLORIDE 5.0 6.2
sec-BUTYLBENZENE 5.0 ND NAPHTHALENE 5.0 ND
CARBON TETRACHLORIDE 5.0 ND n-PROPYLBENZENE 5.0 ND
——HLOROE THANE 5.0 ND 1,1,2,2-TETRACHLOROETHANE 5.0 ND
:IHLOROMETHANE 5.0 ND 1,1,1,2-TETRACHLOROETHANE 5.0 ND
-CHLOROTOLUENE 5.0 ND TETRACHLOROETHENE 5.0 ND
2-CHLOROTOLUENE 5.0 ND TRICHLOROFLUOROMETHANE 5.0 ND
CHLOROBENZENE 5.0 ND 1,2,3-TRICHLOROBENZENE 5.0 ND
CHLOROFORM 5.0 ND 1,2,4-TRICHLOROBENZENE 5.0 ND
D1BROMOCHLOROME THANE 5.0 ND 1,1, 1-TRICHLOROETHANE 5.0 ND
1,2-D1BROMO-3-CHLOROPROPANE 5.0 ND TRICHLOROETHANE 5.0 ND
1,2-DIBROMOETHANE (EDB) 5.0 ND 1,1,2-TRICHLOROETHANE 5.0 ND
D1BROMOME THANE 5.0 ND 1,2,3-TRICHLOROPROPANE 5.0 ND
DICHLOROD I FLUOROME THANE 5.0 ND 1,3,5-TRIMETHYLBENZENE 5.0 ND
1,4-DICHLOROBENZENE 5.0 ND 1,2,4-TRIMETHYLBENZENE 5.0 ND
1,2-DICHLOROBENZENE 5.0 ND TOLUENE 5.0 ND
1,3-DICHLOROBENZENE 5.0 ND VINYL CHLORIDE 5.0 ND
1,3-DICHLOROPROPANE 5.0 ND STYRENES 5.0 ND
1,2-D1CHLOROPROPANE 5.0 ND m & p-XYLENES 10.0 ND
2,2-DICHLOROPROPANE 5.0 ND 0-XYLENES 5.0 ND
1,1-DICHLORDETHANE 5.0 ND METHYL-T-BUTYL ETHER 5.0 ND
1,1-DICHLOROPROPENE 5.0 ND
1,2-DICHLOROETHANE 5.0 ND

COMMENTS: Lab Sample 1D: 9106140 - METHOD BLANK

Date Analyzed: 06/17/91

Analyzed by EPA Method 8260,

A /ﬂ/ /
Signed: — 7T TN f’ /' //
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i B E
R E K 414-498-2222

FAX: 3414-498-4007
WIS AS0XYES!

CLIENT: DAMES & MOORE PROJECT NAME:
ADDRESS: 250 E WISCONSIN AVENUE SAS/PROJECT NUMBER: 202SS-003
SUITE 1500 BATCH NUMBER: 9201130

MILWAUKEE WI 53202

CONTACT: KRISTINE STEHR

-CLIENT ID REPORTED ON FORMS AS EPA SAMPLE #
~SEMIVOLATILE ORGANIC ANALYSIS PERFORMED BY EPA METHOD 8270 ON A DBS5
CAPILLARY COLUMN.

FORM INDEX:
Form 1B - Semivolatile Organics Data Sheet, page 1
Form 1C - Semivolatile Organics Data Sheet, page 2

== COLUMN QUALIFIERS:
U - Compound analyzed for but not detected
D - Compound identified in the analysis at a secondary dilution
B - Indicates the analyte is found in the associated method blank
J - Estimated value, concentration of analyte below quantitation limit
E - Compound exceeds calibration range

COMMENTS: High level PAH’s detected.

Signea: VQ/M[Z@/}V %/(/)P/ e _ /34 /91—
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Lab Name:
Lab Code:

Matrix:

% Moisture:
Extraction:

GPC Cleanup:

1A

ACID FRACTION SEMIVOLATILE ANALYSIS DATA SHEET

EPA SAMPLE NO,

MW=-3S
ORTEK Contract: 20255-003
ORTEK Case No: DMO0O1 SAS No.: SDG No.: 122098
(soil/water) WATER Lab Sample ID: 122098
Sample wt/vol: 995 (g/mL) ML Lab File ID: 201BB092
(low/med) LOW Date Received: 01/21/92
not dec. dec. Date Extracted: 01/21/92
(SepF/Cont/Sonc) SEPF Date Analyzed: 01/22/92
(Y/N) N pPH: Dilution Factor: 25
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L G
108-95-2—===== Phenol 250 U
95-57-8==wwe==- 2~-Chlorophenol 250 0)
95-48-7=====—= 2-Methylphenol 250 )
106-44~5~=-=-=-=-=4~Methylphenol 250 U
88=75=5=me==== 2-Nitrophenol 250 U
105-67=9====== 2,4-Dimethylphenol 250 U
65-85-0====w=" Benzoic Acid 1300 U
120-83=-2====—- 2,4-Dichlorophenol 250 U
59-50~7~====u= 4-Chloro-3-methylphenol 250 U
88-06~2====~=~- 2,4,6~-Trichlorophenol 250 U
95=95~4f——mwm—m 2,4,5-Trichlorophenol 1300 U
51=-28-5==w===-- 2,4-Dinitrophenol 1300 U
100-02-7===-==4~Nitrophenol 1300 U
534-52-1~==~== 4,6=-Dinitro-2-Methylphenol 1300 U
87-86=5=====w= Pentachlorophenol 1300 U
FORM I VOA 1/87 Rev.



1 JHN €8 'Y o Dot UK IRl

ACID FRACIION 1B /SOMIVOUILE EPA HAMPLE NO.
GENWE#‘FH:E—GRO#N-{'E'B—'ANALYBIS DATA SHEET
|
| Mw-aps

- -:tame: QRIEK Contract: gaon%-003 . |
IL ode: DRITEK__ Case No.: RMQOL _ 8A8 No.: 8DC No.: 122098
Mmatrix: (soil/water) HWATER . Lab Sample ID: Q8098
ample wt/vol: 228 f(g/mL) ML Lab File ID: 2018BROS2
Laval: tlow/med) LOQW__ Date Received: Q01/21/92
Moisture: not dec. dec. Date Extracted: 01/21/92
Extraction: (SepF/Cont/Bonc) SEPF Date Analyzed: Q1/22/%92
JPC Cleanup: {(Y/N) N__ pH: Dilution Factor: g5
CONCENTRATION UNITS:
CA8 NQ, COMPOUND (ug/L or ug/Kg) UG/ Q
| ! ] }
| 108-93-RemeewweePhanol I 250 U |
| 111-44—4-—----—-b19(2—Chloroethq1)Ether | 250 U }
{ 99=-37=@B===—e—cee~d~Chlorophenol { 250 11U i
| 541=73-{~==wecwe=], 3-Dichlorcbenzene ! 250 U !
1 106-44~T7————m——— i,4-Dichlorabenzene | 230 U !
I 100-Bl=gmr—m———— Benzyl Alcohol | 230 U :
| 95=80=]==rnncwae], 2-Dichlorabenzene H 250 (U !
| 95-48~7~=mmemew=d=Methylphenol t 2% U !
| 39638-32-F-—=—-==bis(2~Chloroisopropyl)Ether__! 280 1V t
| 106=44~J==r==ew—q-Mathylphenol H 250 U '
| 621=44=7»mme=mm~N=Nitroao-Di-n~-Propylamine____! 250 v !
| §7-72—]{=—=—=wae—-Hexachlaroethane ! 2380 11U )
| 98-98~3r————eeee Nitrobenzene ! 2%0 !
| 78~39~{=eww~=——=Igapharone H 230 U |
| 88=78~Jeemnemrce=2=-Nitrophanol } 250 11U !
I 108-47=F——mmwna=2, 4~Dimathylphenol } 200 v !
! 65-85-0-—=wwaw==Benzoic Acid | 1300 U {
| 111=91{=lwm=eeemw=phjig(2-Chloroethoxy)Mathane __ ! 250 iU !
| 120-B3-2===er====d, §-Dichlorophenol { 250 iU !
I 120-82~]~—w=mawas], 2, 4~Trichlorobenzene ! @50 U {
{ 91-20-3 Naphthalene ! 20000 |E H
| 106-47-8=~ww=w~eg=-Chlarcaniline H 250 v H
| 87=68-3mememe~ewcHgxachlorobutadiene : 230 U !
| 99-850=7~~wmwmewel-Chloro~3-Methylphenol _______ | =30 Y }
| 91=87~bmwwmc—m—e—=-Mathylnaphthalene i 290 U |
{ 7747 ~fmrm—mmmmmes Hexachlorocyclopentadiene | 290 U l
| 88=04=Qmwm=rem==2, 4, &~Trichlorophenol | 230 iV !
| 25+-95~fwwamrmee=, §, 3~Trichlorophenol ' 1300 (U {
| 91-58=7~=wwmmeeed-Chloraonaphthalene ‘ 250 1V H
} BB=74~4-r—mmmw—m—eD=Nitroaniline | 1300 U l
| 131=1]-8umwcc=c-Dinethyl Phthalate_ { 2% 1V 1
| 208-94~-8==m=~m===Acgnaphthylene H 250 (v :
| 606=20=@~m=—e—m— 2: &~Dinitrotoluane { 290 VU H
{ ' | ¢
FORM I 8V=~-i 1/87 Rav.

e



AN 28’92 ©9:5%A1 Oklek ,
/'/U ACLO RUCTION 3¢ P EMIVOLADLE P EPA BAMPLE NO.
EEMIVDLATILE-BREANTCS /ANALYBIB DATA BHEET

S ; mw-ag &

L—r—ame: QRTEK Contract: ROR5BS-Q03
I b Code: QRIEK Case No.: DMQOQL  BAS No.: 6DG No.:@ 123098
Matrix: (wmoil/wvater) WATER Lab Semple ID: 122098
{ imple wt/vol: 995 . (g/mb) M Lab File ID: 201BB092
! evel: (Iou/medﬁ LW Date Received: 01/21/93
~ Moisture: not dec. ____ dec. ___ Date Extracted: Q1/21/92
‘xtraction: {SepF/Cont/Sonc) SEPF. Date Analyzed: Ql/2=2/92
GPC Cleanup: (Y/N) N__ pH: : Dilution Factor: g5 _ _ __
: . CONCENTRATION UNITS:
CAS NO. COMPOQUND (ug/Lk or ug/Kg) UG/ Q
I } l !
| 99-09~2-=—ccwwewsg=Nitroaniline ; 1300 i1V '
{ 83-32~9 Acenaphthene ! 1800 | !
| 31=28=0mmmwewce—ww"d, 4~Dinitrophenol { 1300 | )
{ 100~02=7=mmwmma=-g-Nitraphenol | 1300 | {
} 132-44=F=ewr—e==-Dibenzofuran | 1300 | !
| 12i=14~2~—wwnce=, 4~Dinitrotoluane H 250 (U |
] B4=4h=Qemmme——==Diethylphthalate ! R0 U |
| 7005=72~3=w=~==~=4=Chlorophenyl=-phenylether____t 250 | i
| Bb=73=Trrrr————— Fluorene H 24800 | !
{ 100-1Q0=fm=—emm—— 4-Nitroaniline H 1300 U '
I 834-92=lwwmmmweng, 5-Dinitro-2-Methylphanol ___| 1300 | |
{ 86~30-4—=—=~ weweN=Nitrosodiphenylamine (1)___! Q%0 W !
| 10i=303-3=w——wcwegaBromophenyl=phenylether } 2%0 | |
| 118=74~)=—=~—===Hgxachloraohenzene ! 250 | |
| 87-84=8=wmee~w~~Pgntachloraophenol | 1300 U !
{ 89-01-8==—==w=ew«Phgnanthrene { &400 | §
{ 120127 ==—=m=m—a Anthracene | 850 | l
| B84~74=Qemwmm—e——Dji-n=Butylphthalate ! 250 U |
{ 2046~44~0~====—w=Fluyoranthene { 2800 | i
| 129-00~0w=——ee—=Pyrene { 2600 | }
| 85~-68=7w~=~——===Butylbenzylphthalate H 25 1V |
! 91-94-l———wcmwwa=ld,3'~Dichloraobenzidine { : 300 U l
{ 34~95~3~-——======Baniao(a)Anthracene { 2100 | (
| 218=-01=Fer————ee-Chrysene | 1600 | 1
| 117-81-7=ccm—ce=hig(2-Ethylhesyl)Pithalate___! 250 U !
| 117-B4-0=<~mwm=~=Di-n-0ctyl Phthalate ) 230 1V !
| 200~99=Rw———wma=lgnizo(b)Fluaranthens | 3500 |} |
| 207-08-9=w==—~-=Henzo(k)Fluoranthene i 250 v |
| 50=-3R-G=—=—=—— ~~~=Banzo(a)Pyrene H 1700 ) H
| 193-3F=fmmam——— -=Indenc{1, 2, 3=-cd)Pyrene 1 660 | 1
| 53-70-0~—=—am—a—— Dibenz{a, h)Anthracene H 220 1V !
| 191-24~2===m=—-==Banz0(g; h, i)Perylene ' 930 ]
l ' { ! }
(1) - Cannot be separated #rom Diphenylamine

FORM I V-2 1/87 Rav.
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414-398-2222

TRONMENTAL LABORATORY FAX: $13-398-3067
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- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106140

Our lab # : 113657 Report Date: 07/16/91
Your sample ID: PRODUCT/MW-3S
Sample Matrix : WASTE

COLLECTION INFORMATION

&

Date/Time/By: 06/07/91 K S

Location :

Lab# Test Result Units

113657 Silver < 1.0 MG/KG
Arsenic 0.7 UG/L
Barium < 1 MG/KG
Cadmium < 0.6 MG/KG
Chromium < 2 MG/KG
Mercury < 0.1 UG/L
Lead 110 MG/KG
Selenium < 0.3 UG/L

signea_LUibE /%/ 27 Date_7-/6-9,

Signed : Date
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e Ei 3 K 414-398.2222

:‘-7;3:&1;- fe 3
[ERONM NTAL LAB ATORY ‘ FAX: 313-398-3067
CLIENT: DAMES & MOORE Wisconsin Certification No.
ADDRESS: 250 E WISCONSIN AVE #1500 405099530
MILWAUKEE WI 53202 _ Sample ID: PRODUCT /MW-3S

Sample Desc: OIL

Date Collected: 6-7-91
ATTENTION: KRISTINE STEHR Date Received: 6-13-91
TELEPHONE: (414) 347-0800 Results Sheet #: 1161

Batch No.: 9106140

PCB OIL ANALYSIS

DETECTION

PARAMETER LIMIT CONCENTRATION UNITS
Aroclor 1016 1.0 ND mg/kg
Aroclor 1221 1.0 ND mg/kg
Aroclor 1232 1.0 ND nmg/kg
Aroclor 1242 1.0 ND mg/kg
Aroclor 1248 1.0 ND ng/kg
Aroclor 1254 1.0 ND mg/kg
Aroclor 1260 1.0 ND mg/kg
ND = Not Detected

Comments: Lab Sample ID: 113657

Extraction Date: 6-14-91

Date Analyzed: 6-17-91

Analyzed by GC Method 8080 on a PTE-5 capillary column and
confirmed on a SPB-608 capillary column. Extraction
cleanup required.

Signed: Cj&— ,//1féziéffi422i—~'- Date: <§2/;afi(




. 414-498-2222
ENV!RONMENTAL LABORATORY FAN: 414494007

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID 9106124

Oour Lab # 113617 Report Date: 07/09/91
Your Sample ID: TOC/3=5

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/06/91 K S

Location :
Lab# test Result Units
113617 TOC 11700 mg/kg

Signedﬁ@ «uﬁ-ﬁ QQ&JQ/ Dit_e 7/-—2(7/) ¢ /

Signed Date




414-498-2222
FAX: 413-498-30(7

o~

- SAMPLE ANALYSIS REPORT =~

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID ¢ 9106124
Our Lab # ¢ 113618
Your Sample ID: TOC/7-9
Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/06/91 K S
Location :

Lab# test

113618 TOC

Report Date: 07/09/91

Result Units

29800 mg/kg

e 5.0 L

Signed

DiEe fZZ24;742/

Date




413-498-2222
VIRONMENTAL LABORATORY FAX: 414-198-4007

TeS4S074SS

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID s 9106124
Our Lab # : 113619 Report Date: 07/09/91
Your Sample ID: TOC/14-16
Sample Matrix : SOIL
COLLECTION INFORMATION
Date/Time/By: 06/06/91 K S
Location :
Lab# test Result Units
113619 TOC 10500 mg/kg

signed ;@ ~vt @Q Q@ZQ/ Date 7/71#_9 /

V4
Signed Date




‘ : 414-498-2222
ENVIRONMENTAL lABORATORY o FAX: 414-398-4067

- SAMPLE ANALYSIS REPORT -

To: DAMES & MOORE
250 E WISCONSIN AVE
SUITE 1500
MILWAUKEE WI 53202

Attn: KRISTINE STEHR

Batch ID : 9106140

our Lab # ¢ 113656 Report Date: 07/09/91
Your Sample ID: TOC/20-25

Sample Matrix : SOIL

COLLECTION INFORMATION

Date/Time/By: 06/11/91 J T

Location :
Lab# test Result Units
113656 TOC 33300 mg/kg

Signed {),,_,/1<f£22222223———-— Date ;244?1;;/

Signed Date
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Client:

Prepared by:

Checked by:

DAMES & MOORE Scope 1.D.: _9102

Project: 2106124 Page: _1
Kristen Funk Date: _6/14/91
Dor léﬁA Lo G Date: _2/11/¢

REPORT OF:

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES

Contractor:

Report Number: 7

Test Performed In General Accordance Of:

General Data:
Sample Location:
Sample Number:
Depth of Sample:
Sampled by:

Sample Designated For:

Laboratory Data:
Date Tested

Test Performed by:

Sieve Weight
Size Retained (gms)
3"

"a
1

3/4

1/2 Y

3/8 6.7
#4 34.3

10 27.4

40 60.6

100 216.2

200 40.2

"Pan 75.3
Remarks:

ASTM: C136 and C117

Date Sampled:

113620 GS 1-3 Dated Received:

1.0'=3.0" Source of Sample:
Munsell Color Code:

Classification

June 14-17, 1991 24 Hrs. Turn Around

KAP Washed Gradation

Weight of Test Sample_460.8 __ Grams

% % Project Specification
Retained Passing % Passing By Weight
0 100
i.5 58.5
7.4 91.1
5.9 85.2
13.2 72.0
46.9 25.1
8.7 16.4
16.3

6/6/91
6/13/91

2.5 YR. 2.5/0

X No
No

Yes

X Yes

Source of Specification

FORM Ctsun [AFA LY
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U.S. Standard Sieve Sizes
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Page
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Date Sampled
Report No.
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Contractor: Report Number: 8
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General Data:
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Sampled by: Munsell Color Code: 2.5 Y. 2/0

Sample Designated For: Classification

Laboratory Data:

Date Tested June 13-17, 1991 24 Hrs. Turn Around Yes_X___No
Test Performed by: KAF Washed Gradation X ___Yes No
Weight of Test Sample 210.1 Grams

Sieve Weight % % Project Specification

Size Retained (gms) Retained Passing % Passing By Weight Source of Specification
3"

1%

1

3/4 0 0 100
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3/8 17.6 8.4 80.5
#4 45.9 21.8 58.7
10 29.2 13.9  44.8
40 30.1 14.3 30.5
100 41.7 19.8 10.7
200 8.6 4.1 6.6

Pan 14.1 6.7
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SOLUBILIZATION PROPERTIES OF ASPHALTENES

Ursula Borgerding Estate
March, 1992

1.0 PHYSICAL PROPERTIES AND REACTIONS OF PAHs

PAHs are crystalline solids having high melting and boiling points and low vapor pressures
and water solubilities. PAHs are characterized by formula weights greater than 166 and
contain least three fused rings. Less than three rings causes aromatic systems to be less
volatile and more soluble (not withstanding other elements on the ring) (National Research
Council of Canada, 1983). Lastly, PAHs have a strong affinity for particulate matter and
will preferentially sorb to the particulates, thus creating a physical route of transportation
through the atmosphere and aquatic environment. This same characteristic limits the
migration of PAHs in the subsurface, as the compounds will preferentially sorb to the
particulates in the aquifer materials.

1.1 Metabolic Reactions

When a PAH enters a living organism, the organism will try to convert the PAH into a
more water soluble compound which can be more readily excreted. It is the metabolic path
of PAH conversion that produces the actual cancer-causing compounds. Taking
benzo[a]pyrene as an example, observation shows that PAHs are generally converted first -
into an arene oxide (an epoxide in which the aromaticity of one ring has been destroyed).
The next reaction is a nucleophilic substitution, where the solvent (water) contributes an
hydroxide nucleophile to the epoxide. This reaction opens the epoxide ring to give a
product containing two functional groups:

o — o8 55
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In some organisms, the products of this reaction undergo further reaction with hydroxide
ions (hydrolysis) and are excreted without causing cancer. However, according to Morrison
and Boyd (1987), these products sometimes undergo further epoxidation to yield dihydroxy
epoxides. Again taking benzo[a]pyrene as an example, further epoxidation yields the diol
epoxide: :

It is believed that these products are the actual carcinogens. The next question to consider
is how these compounds cause cancer. The answer lies in a straightforward nucleophilic
attack on the DNA of a cell. In this case, the —NH, of the nucleoside base in DNA
guanine attacks the number ten carbon atom of the epoxide:

<l‘ I k
N, Yo X OO

The observable damage is evident; the product is too large to fit into the DNA double
helical structure and hydrogen can no longer bond to the other nucleoside base on the other
strand, so mutant DNA results from this process (Morrison and Boyd, 1987).

1.2  Environmental Reactions
PAHs undergo reactions typical of aromatic organic molecules. Like benzene, PAH

reactions are enhanced by the extensive electron delocalization in the ring system. For
example, there are theoretically two different forms of benzene:

U=



However, only one form of benzene has ever been isolated. It is postulated that the actual
structure of benzene is a combination of these two forms, whereby the electrons are said
to be "delocalized" and therefore shared among the carbon atoms. A common depiction of
this structure shows the electrons on both sides of the benzene ring in a cloud-like
formation. Due to the extemsive ring systems of PAHs, this effect is even greater.
Enhanced reactivity results from this electronic configuration.

Electron donating substituents on the PAH ring system, such as chlorine, substantially
enhances reactivity. Another feature of the electronic configuration is that PAHs readily
undergo photolysis because the electrons are more susceptible to excitation by solar energy.
Other typical PAH reactions include electrophilic substitutions, 1,2— and 1,4— additions and
addition/eliminations (Morrison and Boyd, 1987).



2.0 FORMATION IN THE ENVIRONMENT

PAHs are formed in the environment under conditions of extreme heat ( > 2,000°C),
producing PAHs with little to no alkylation (additional groups to the ring system). At
medium temperatures (400-800°C), alkylated PAHs are formed. Temperatures such as
these are typically produced by combustion.

There is also speculation that PAHs are produced by the transformation of biogenic
material in sediments; however, this has not been adequately investigated. Diagenic
processes, the physical and chemical changes occurring in sediments between the times of
deposition and solidification, may also produce PAHs (National Research Council of
Canada, 1983).



3.0 SOURCES OF POLYAROMATIC HYDROCARBONS

Sources of PAHs include transportation related emissions and industrial effluents. Once
emitted to the atmosphere, the PAHs are dispersed and deposited, usually upon particulate
matter. Because PAHs have a high affinity for particle surfaces, it is considered that many
PAH:s are associated with suspended particulate matter in both the atmospheric and aquatic
environments (National Research Council of Canada, 1983). In addition, PAHs are also
present in fossil fuels and heavy petroleum products, and during spills can be released
directly to soil and surface water. Asphalts also contain high concentrations of PAHs,
which, may be released to the environment by dissolution.

3.1 Fuel Consumption

The burning of wood and fossil fuels produces large quantities of atmospheric PAHs.
Modern modes of transportation have caused vast amounts of PAH emissions with the
invention of the internal combustion engine and industrial production of tires. In addition,
coke production, aluminum production and charcoal manufacturing processes are all
significant industrial producers of PAHs. Inefficient solid waste incineration also produces
PAHs (incomplete combustion). Other environmental sources of PAHs include forest fires;
both the high temperatures and the organic matter required for PAH production are
present during forest fires (National Research Council of Canada, 1983).

3.2 Waterborne Sources

Waterborne sources of PAHs originate in municipal effluents, waste water from sanitary
sewers, and storm drainage systems (National Research Council of Canada, 1983). These
sources are typically products of operations involving the combustion of fossil fuels, where
both non-contact and contact cooling water exposed to fossil fuel combustion products is
discharged.

3.3 Industrial Effluents

Industrial effluents are the largest source of PAHs in the aquatic environment, and are
created during the inefficient combustion and pyrolysis of organic materials. Significant
levels of PAHs can occur in these effluents due to the industrial use of coal and coal
products (National Research Council of Canada, 1983).



4.0 ENTRY

The majority of PAHs released to the atmosphere from combustion and pyrolytic sources
are associated with airborne particles. PAHs preferentially sorb onto particulate matter
through hydrogen-bonding processes. In these cases, the hydrogen bonds on the PAH
molecule electrostatically orient the molecule to the oxygen functional groups on the
particle surface and form a weak bond. These particle sizes are generally less than 2 pm.

Chemical decomposition occurs due to photolytic processes, producing free radicals which
may react with other coexisting gaseous pollutants. Disregarding potential chemical
decomposition, PAHs associated with fine particles may have residence times up to forty
days in the atmosphere may be transported over long distances. However, atmospheric

depositive processes are not well understood at this time (National Research Council of
Canada, 1983).



5.0 ENVIRONMENTAL FATE

Solubility and sorption processes for PAHs are related; a concentration dependent
equilibrium exchange exists between sorbed and soluble states, with the sorbed phase
favored and a tiny fraction of PAHs in solution. In the laboratory, solubility is also
influenced by compounds that incorporate PAHs into dissolved or collodial micelles.
However, a certain micellar concentration several times greater than that found in the
environment must be reached before this occurs (Morrison and Boyd, 1987).

Sorption studies reveal Van der Waals forces in action (dipole-dipole interactions between
molecules that create a small electrostatic attraction). As these are weak forces, biological
activity and dissolution could release the PAHs and thus make the PAHs more available for
uptake by organisms or subject to sorption to particulate matter. Disruption of sediment
layers can accelerate this process (Morrison and Boyd, 1987).

Sorption to suspended organic matter is more significant as the amount of total organic
carbon increases, and is only slightly dependent upon the ionic strength of the solution.
With marine sediments, these facts become more significant. In general, low molecular
weight PAHs (such as naphthalene, phenanthrene, and anthracene) show no correlation with
suspended particles but are subject to volatilization. Higher molecular weight PAHs (such
as fluoranthrene, pyrene, and benzo[a]pyrene) do display correlations to suspended matter
and have a maximum concentration at maximum turbidity (National Research Council of
Canada, 1983).

Most photolytic studies and chemical oxidations have been conducted in non-aqueous
environments. However, it is believed that photo-oxidation reactions of PAHs in aquatic
systems produces quinones, which are considered hazardous (National Research Council of
Canada, 1983).

Bacterial genera that degrade PAHs include Pseudomonas, Acinetobacter, Flavobacterium
Brevibacterium, Corynebacterium, Arthobacter, and Mycobacterium. Fungal generainclude

Cladosporium, Candida, Rhodotorula, Trichosporium, Torulopsis. Co-metabolicphenomena

have also been observed. However, degradation rates depend upon the oxidation and
reduction state, temperature, nutrient content, sediment structure, and bioavailability, all
of which cannot be adequately duplicated nor predicted. It is known that lower weight
PAHSs degrade more rapidly than the higher weight PAHs, with the most complex PAHs
being degraded the slowest. Large five ring PAHs (i.e. benzo[a]pyrene) are not observably
degraded; it may be that these molecules are so strongly sorbed to particulate matter that
these PAHs are simply unavailable (National Research Council of Canada, 1983).



6.0 ASPHALTENES

Asphaltenes are high-molecular weight compounds found in asphalt that can be broken
down to form PAHs. The major constituent groups of asphalt are "asphaltenes, resins, and
oils made up of saturated and unsaturated hydrocarbons" (Sittig, 1985). Asphaltenes have
the highest molecular weights of these three, ranging from 1,000 to 2,600. Resins fall in the
range of 370-500, and oils in the range of 290-630. Asphalts and tars have often been
confused because the two are similar in appearance and are sometimes interchangeablyused
in the construction business. However, the differences are significant. Asphalt is a residue
from fractional distillation of crude oil, whereas tars are produced by destructive distillation
of coal, oil or wood (Sittig, 1985).

Asphalt consists mainly of the following compounds:
. saturated compounds (naphthenic or cycloparaffinic);

. aromatic compounds, containing single rings structures with long side chains
and other condensed ring systems averaging 3 rings with shorter side chains
and dimers of these molecules connected by saturated rings or chains; and

. small amounts of sulfur, nitrogen, and oxygen heteroatoms.

Generally, asphalt has been used to pave areas, from streets and highways to parking lots
and driveways. The words "mineral pitch" and "bitumen" are used interchangeably with
asphalt (Gosselin, 1984).

Petroleum asphaltenes are best described by the molecular types described above than by
specific formulae. The proportion of asphaltenes in petroleum is dependent upon a number
of factors, including source, depth of burial, specific gravity, and sulfur content of the crude
oil (Speight and Moschopedis, 1979). ’

A number of researchers have attempted to classify the unique qualities of the asphaltic
components. As early as 1908, Richardson defined the naphtha-soluble fractions as
"petrolenes" and the insoluble fractions "asphaltenes." These terms were deliberately used
in the plural to imply a solubility class as opposed to specific compounds. In 1916, J.
Marcusson attempted to improve this scheme by introducing another term, whereby he
divided asphalt into three components: neutral petroleum resins, asphaltenes, and
asphaltous acids and their anhydrides. Strieter (1941) substituted pentane for naphtha in



the precipitation of asphaltenes, thus altering the solubility definition for the asphaltenes
class. Havens et al. (1956) further confirmed the existence of three discrete solubility
fractions in asphalts (Havens, 1956). In 1957, Helm er al. attempted to evaluate the
precipitation characteristics of asphaltenes with hydrocarbon solvents.

Mitchell and Speight (1972) dissolved Athabasca bitumen in an equal volume of benzene
and subsequent dilution of the solution with 40 volumes of the specified solvent or solvent
blend, and the yields were measured. A variety of hydrocarbon solvents were used. Earlier
research (referenced in this paper) has shown that two types of asphaltenes exist in the
Athabasca bitumen; one type lower in molecular weight and having few aromatic rings per
unit (ie. six rings) and the other type having higher molecular weights and significantly more
aromatic rings per unit (ie. thirty rings). Mitchell and Speight’s research suggests that there
is an apparent dissolution trend, whereby solvents such as n-alkanes, 2-methyl hydrocarbons,
n-alkenes, and blends of benzene and n-pentane will dissolve only the lower molecular
weight members of the asphaltene fraction while the more complex members remain
insoluble.

The question remaining is why does this phenomenon occur? McKay et al. (1978) discusses
why this precipitation transpires. Petroleum is a delicately balanced system of compounds
that are dependent upon each other for solubility. This balance can be changed by adding
large amounts of n-pentane, resulting in precipitation of some compounds. McKay suggests
that two factors are responsible for maintaining the solubility of the compounds in complex
mixtures (such as petroleum):

. the ratio of polar to non-polar molecules (in this discussion, polar compounds
are those that are capable of hydrogen bonding with other polar molecules,
such as carboxylic acids, phenolic groups, amides, etc.); and

. the ratio of high molecular weight to low molecular weight molecules.

In simple mixtures, polar and non-polar compounds are not miscible (are not mutually
soluble). In more complex mixtures, such as petroleum, the polar and non-polar compounds
are miscible as long as a certain ratio of these compounds is maintained. When this ratio
is altered, such as by a large addition of a non-polar solvent such as n-pentane, polar
molecules are less soluble. These less soluble polar molecules form hydrogen-bonded
aggregates of nonuniform size and precipitate as asphaltenes. McKay also suggests that the
occurrence of non-polar compound types such as aromatic hydrocarbons with the polar



components of the asphaltenes may result from occlusion of non-polar molecules with
aggregates of polar molecules.

When the ratio of high molecular weight to low molecular weight molecules is upset, large
molecules precipitate. In principal, the solubility of molecules in a mixture is an additive
phenomenon. Therefore, in a complex system such as asphalt, the ratio of low, medium,
and high molecular weight compounds is a delicate balance and addition of small molecules
such as n-pentane will destroy the balance and cause precipitation of asphaltenes, leaving
PAH compounds in solution. McKay states that a solution having a small average
molecular weight cannot dissolve the largest molecules in petroleum, and so these molecules
precipitate as asphaltenes. '

James Speight and Speros Moschopedis in 1979 continued with McKay’s work and suggested
that it is the carbon to hydrogen ratio that controls this precipitation. These researchers
found that with n-pentane as the precipitating medium, the amounts of carbon and hydrogen
in the precipitate vary over a surprisingly narrow range: 83 = 3% C: 8.1 =+ 0.7% H. Itis
this constancy that has led to the suggestion that asphaltenes have a definite composition.
Because of this composition, asphaltenes are precipitated by hydrocarbon solvents, not only
because of solubility properties.

The 1,000 gallon diesel spill at the Ursula Borgerding site resulted in a large influx of
smaller alkane compounds and BTEX (benzene, toluene, ethyl-benzene, and xylene)
compounds to the asphalt surface. The free product found on the ground water on the site,
which consisted primarily of gasoline and diesel fuel, contained polyaromatic hydrocarbons,
which contain at least three aromatic rings. This situation correlates with Mitchell and
Speight’s findings, that n-alkanes will dissolve the lower molecular weight fractions of
bitumen. It is conceivable that the large addition of diesel fuel altered both the ratio of
polar to non-polar molecules and the ratio of high to low molecular weight molecules in the
asphalt, and this alteration may have resulted in the precipitation of the asphaltenes and the
solubilization of smaller molecular weight components, such as the PAHs discovered at the
site.
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