.

: B

9o

A Norihern Enviranmental Yechnologies

Incorporated AjﬂMh’o

K

EMERG & REMEDIAL RESPONSE SEC
+-.BUROF SOLID & HAZRD WaSTE |

“RECEVED | |
LJAN30!994 I /

 ENVIRONMENTAL ASSESSMENT
CITY OF ASHLAND, WISCCNSIN

WASTEWATER TREATMENT PLANT SITE




A Northern Environmental Technologies e14-377-5100

I necorporated

PO. Box 532

Cedarburg, Wisconsin

53012

ENVIRONMENTAL ASSESSMENT
CITY OF ASHLAND
ASHLAND, WISCONSIN
WASTEWATER TREATMENT PLANT SITE

REVISION 2
August 21, 1989

Prepared For:

Wisconsin Department of Natural Resources
Northwest District
P.0O. Box 309
Spooner, Wisconsin 54801

Prepared By:

Northern Environmental Technologies, Inc.
W61 N313 Washington Avenue
P.O. Box 532
Cedarburg, Wisconsin 53012

Project No. BRA10041

OL S o 2

Dale J. Buser David A. ?:’tmann, P.E.
Ser.icr Hydrggeolgg_vr ‘Ergineer Senior Engineer

prcmit

Jchn C. pellaport
Hydrogeologict

W61 N313 Washington Ave.



5.0

A Northern Environmental Technologies

I ncorporated

TABLE OF CONTENTS

EXECUTIVE SUMMARY

INTRODUCTION

METHODS OF INVESTIGATION

Existing Data Review

Magnetometer Survey

Near Surface Soil Screening and Sampling
Soil Exploration Drilling and Sampling
3.4.1 Geotechnical Borings

3.4.2 Environmental Borings

Ground-Water Monitoring Well Installation
Well Development and Ground-Water Sampling

Water Level Measurements and Hydraulic
Testing

PHYSICAL SETTING

4.1

4.2

Site History

Geology

4.2.1 Regional Geology

4.2.2 Site Geology

Hydrology

4.3.1 Regional Hydrology

4.3.2 Site Hydrology
4.3.2.1 Surface Water

4.3.2.2 Ground Water

IMPACT ASSESSMENT

11

13

15

15

15

15

16

22

22

22

22

22

25




A Northern Environmental Technologies
/' ncorporated

TABLE OF CONTENTS (continued)

5.1 Results of Investigative Activities
5.1.1 Magnetometer Survey
5.1.2 Soil Impacts
5.1.3 Ground-Water impacts

5.2 Migration Potential and Fate

5.3 Environmental, Human Health and
Welfare Impacts

CONCLUSIONS

REFERENCES

25

28

30

32

33

34




A Northern Environmental Technologies
I ncorporated

TABLE OF CONTENTS (continued)

Page

FIGURES
Site Location and Local Topography 4
Soil Boring and Monitoring Well Locations 6
Typical Monitoring Well Construction Detail 10
Static Ground-Water Elevations 14
Depth to Top of Wood Waste 18
Depth to Bottom of Wood Waste - 19
Diagram of Thickness of Wood Waste 20
Schematic of Site Stratigraphy and Vertical 21
Hydraulic Gradients

TABLES

Comparison of Composition of Creosote and Results 26
of Base/Neutral and Acid Extractable Analyses
Artesian Well, MW-1, MwW-2, MW-3, DB2/DB5
Summary of Laboratory Analysis Results ’ 27
Comparison of Monitoring Well Water Sample 31
Analysis Results with WDNR Public Health
Ground-Water Quality Standards

APPENDICES

Results of Chemical Analysis

Al. Enviroscan Laboratory Reports and Chain of
Custody Forms

A2. Ashland WWTP Laboratory, Fecal Coliform Results
Soil Exploration Boring Logs
Bl. Borehole Logs (Northern Environmental)

B2. Borehole Logs (Twin City Testing Corporation)




D.

E.

F.

A Northern Environmental Technologies
I ncorporated

TABLE OF CONTENTS (continued)
B3. Borehole Logs (1970, Lakehead Testing
Laboratory, Inc.)
Monitoring Well Construction Summaries
‘Well Development Summaries
Field Water Quality Sampling and Analysis Form
Water Level Data Forms

Construction Drawings showing Clay Core Wall
Detail




Northern Environmental Investigation - Results

semi-volitals/ MW-1 MW-2 MW-3 composite soll
PAHs (ppb)
Acenaphthene 330 300 88 4400
Fluorene 180 150 a3 4800
Phenanthrene 370 300 170 11000
Anthracene . 110 320 100 710
Fluoranthene 110 140 260 15000
Pyrene 230 370 790 35000
Benzo{a)anthracene 59 83 180 10000
Chrysene 80 83 180 10000
Bis(2-Ethylhexel)phathalate 18* 28 58 nd
Benzo(b)fluoranthrene 53 77 150 8000
Benzo(a)pyrene 51 79 170 89800
Indeno(1,2,3-cd)pyrene 22 33 80 3500
Dibenz{a,h)anthracene nd 14* 28 1400
Benzo(g,h,))perylene 27 45 110 4700
Phenol nd 14* nd nd
Napthalene 150 1800 18* 3300
Ancenaphthylene 38 a3 nd 1600
Volatiles (ppb)
Benzene 180 390 51.4 nd
Ethylbenzene nd 180 nd nd
Toluene 274 a7 nd nd‘
m- and p-xylene 73.8 130 nd nd
o-Xylene 150 220 nd nd
Metals (ppb)
Arsenic nd nd nd 100000
Chromium nd nd nd 5000
Copper 23 nd nd 46500
Zinc 12 4 16 16000
d - not detected ™ - estimated concentration

ppb - Parts per billion
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1.0 EXECUTIVE SUMMARY

As part of a proposed expansion project for its wastewater
treatment plant (WWTP), the City of Ashland conducted a
feasibility study of the existing WWTP site. A soil exploration
drilling program and environmental assessment of the property
were conducted to evaluate soil geotechnical aspects and identify
potential soil and/or ground-water impacts that may exist at the
site.

The existing WWTP property occupies approximately 10 acres, with
about one quarter of the property covered by structures. The
property is currently owned and operated by the City of Ashland
as the wastewater treatment facility for the city. A portion of
the property was reportedly used as a disposal area for wood,
wood preservatives, and electrical power transformers possibly
containing polychlorinated biphenyls (PCBs).

The firm of Bonestroo, Rosene, Anderlik & Associates (Bonestroo)
was retained to provide engineering and design services for the
WWTP expansion. Bonestroo located and arranged for drilling of
five geotechnical boreholes to be completed to 60 feet. The City
of Ashland retained Northern Environmental Technologies,
Incorporated (Northern Environmental) to provide an environmental
assessment of the proposed expansion property. Northern
Environmental completed an existing data review, a magnetometer
survey, observed geotechnical drilling and conducted an
environmental soil exploration drilling program to assess
potential site soil and ground-water impacts. Three permanent
stainless steel ground-water quality monitoring wells were also.
installed in the environmental boreholes as part of this effort.

Six 1lithostratigraphic units were identified from information
gathered during the investigative program. These units are
presented in descending order below.

1) Upper Soil Fill

2) Wood Waste Layer
3) Beach Deposit

4) Lacustrine Deposit
5) Glacial Till

6) Glacial Outwash

Two distinct ground-water flow systems were identified in the
upper 61 feet of sediments investigated at the Ashland site: a:
shallow water table system :residing in the wood waste layer and
the underlying discontinuous beach sand deposit; and a confined
(artesian) aquifer residing in the glacial outwash. Hydraulic
communication between the two flow systems is limited by a thick
sequence of lacustrine clay and glacial till. A strong upward
vertical hydraulic gradient (estimated to be 1.5 feet/feet) was
measured at the site at an on-site flowing artesian well and
flowing artesian geotechnical borings.

}..J




A Northern Environiieiital Technologies
I ncorporated

Horizontal hydraulic gradients in the shallow ground-water flow
system are extremely low (0.0001 foot/foot towards Lake Superior)
and appeared to coincide with the water level in ILake Superior.
More water 1level data would be necessary to confirm this
information.

Data from geotechnical and environmental borings indicate that a
creosote impacted wood waste layer of variable thickness exists
at the existing WWTP site. The occurrence of the water table
within the wood waste layer has caused dissolved and suspended
constituents of creosote to enter the ground water. Soil and
ground-water samples from the wood waste zone were submitted for
laboratory analysis of PCBs, base neutral and acid extractable
(BNA) compounds, volatile organic compounds (VOCs), selected
metals, and waste water indicator parameters. These analysis
detected elevated concentrations of BNA compounds that are
characteristic constituents of creosote and VOCs which are
characteristic compounds of lighter grade petroleum fuels.
Concentrations of several parameters exceed State of Wisconsin
soil/ground-water guideline, preventative action limits, and
enforcement standard concentrations.

The lateral extent of impacted soil and ground water could not be.

fully defined in this study. However, impacts appear to be'
limited to filled areas south of the existing WWTP. The east-
west extent of these impacts could not be quantified. The

vertical extent of soil/ground-water impacts appeared to be
limited to the wood waste layer and underlying layers of
lacustrine sand.
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2.0 INTRODUCTION

As part of a proposed expansion of ‘its wastewater treatment plant
(WWTP), the City of Ashland conducted a feasibility study at the
existing WWTP site. The potential expansion area lies adjacent
to the western and southern borders of the existing WWTP
facility. The existing WWTP property occupies approximately 10
acres in the City of Ashland on Chequamegon Bay (NW% of Section
33, Township 48 North, Range 4 West; Latitude 46° 35’ 43",
Longitude 90° 52’/ 59") (Figure 1). Approximately one quarter of
the existing WWTP property is currently covered by structures. A
portion of the property was reportedly used as a disposal area
for wood, wood preservatives, and possibly electrical power
transformers potentially containing polychlorinated biphenyls
(PCBs) .

The firm of Bonestroo, Rosene, Anderlik & Associates (Bonestroo)
was retained by the City of Ashland to provide engineering and
design services for the proposed WWTP expansion. The proposed
expansion would have been partially constructed on the suspected
wood waste and transformer disposal area. Bonestroo located and
arranged for drilling five 60 foot deep geotechnical boreholes.
Drilling was performed by Twin City Testing, Incorporated. The

City of Ashland retained Northern Environmental Technologies

(Northern Environmental) to provide an environmental assessment
of the proposed expansion property in conjunction with the
geotechnical exploration program. Three additional shallow

borings were located by Northern Environmental for environmental

purposes.

The environmental assessment was designed to provide information
concerning potential environmental liability associated with past
present land use practices which could impact site soils and/or
ground water and hence impede site development. A Northern

Environmental hydrogeologist observed or directed the subsurface.

investigations which consisted of five deep foundation borings
and three shallow environmental borings. The environmental
borings were subsequently developed into three ground-water
monitoring wells. This study presents the results of this effort
and assesses the significance of the findings.
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3.0 METHODS OF INVESTIGATION

3.1 Existing Data Review

Existing sources of data were reviewed to identify land use
practices and activities which may have potentially impacted site
soil and/or ground-water quality. Additionally, this information
was used to guide the placement of soil borings and subsequent
field investigations. Northern Environmental interviewed City of
Ashland employees at the WWTP and City Hall to assess past land
use practices at and near the site (Reference 1).

3.2 Magnetometer Survey

A reconnaissance level magnetometer survey was conducted over the
suspected disposal area to assess the presence of buried
ferromagnetic objects in January, 1989. A Schoenstedt Magnetic
Locator Model 52B was used to perform the survey. Access problems
created by snow depths exceeding two feet limited the survey to
five 100 foot 1long parallel east-west traverses over the
suspected disposal area. Approximate spacing between traverses

was ten feet.

3.3 Near Surface Soil Screening and Sampling ‘

This task was omitted from the field investigations because of
heavy snow cover and deeply frozen soils existing during the
field investigation.

3.4 Soil Exploration, Drilling, and Sampling

The original objectives of the investigative program were to
complete five deep geotechnical soil borings for foundation
analysis and three environmental borings to assess soil impacts.
The geotechnical and environmental borings were to be drilled to.
a total depth of 60 feet and 15 feet, respectively. The
geotechnical boring locations were specified by Bonestroo and the
environmental borings were located by Northern Environmental
within the suspected disposal area (Figure 2).

3.4.1 ‘Geotechnical Borings

Five geotechnical borings (88-1, 88-2, 88-3, 88-4, and 88-5) were
drilled at the locations shown in Figure 2 in January, 1989.
Three borings (88-1, 88-2, and 88-3) were drilled to 61.0 feet’
and two borings (88-4 and 88-5) were drilled to 41.0 feet.
Borings 88-4 and 88-5 were abandoned at 41.0 feet because of
problems associated with caving saturated sand and gravels and
flowing artesian conditions.

Drilling at the first geotechnical borehole (88-2) was
temporarily halted when a short interval of saturated wood waste
was encountered at 12.1 - 12.4 feet. At this juncture, measures
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were taken to avoid spreading near surface soil impacts to deeper
permeable zones and/or aquifers. Northern Environmental
recommended that any geotechnical borings that penetrated the
saturated impacted zone be installed with a surface casing and
grout seal to isolate this zone from deeper sediments. Borings
88-2, 88-3, 88-4, and 88-5 penetrated impacted zones and thus
were installed with surface casing to depths varying from 14 to
18 feet. No casing was installed at 88-1 since no significant
impacts were observed during drilling.

Geotechnical and environmental boreholes were advanced with a 3%-
inch inside diameter (ID) hollow-stem auger (HSA) [6%-inch
outside diameter (OD)] in conformance with American Society of
Testing and Materials (ASTM) standard method 1452. All downhole
drilling equipment was steam cleaned between drilling locations.
No 1lubricants were used on downhole drilling or sampling
equipment. With the exception of boring 88-5, soil samples were
collected every two feet to 15 feet and every five feet
thereafter using standard split barrel techniques (ASTM 1586).
Boring 88-5 was sampled continuously from 4.5 - 15.0 feet to
ascertain the exact thickness of wood waste fill. Auger cuttings
were examined during all phases of drilling at all locations.
Downhole soil sampling equipment was washed with trisodium
phosphate and double rinsed with potable water between subsequent
samples.

Three different drilling bits were used at the WWTP site. The
3%-inch ID HSA and bit was the standard bit used, unless surface
casing was installed. Cased boreholes were drilled from the base

of surface casing to completion depth with a 2 7/8-inch tri-cone"

bit. When necessary, a 2%-inch carbide tipped drag bit was
utilized to penetrate large cobbles or boulders.

A representative portion of each split barrel sample was

collected and subjected to photoionization detector (PID) .

headspace screening to evaluate the possible presence of volatile
and semivolatile organic compounds such as those which are found
in creosote, petroleum fuels, and organic solvents. Screening
was performed by immediately transferring approximately two

inches of each split barrel sample to a small plastic storage .

bag, disaggregating the soil sample, and allowing the sample to
degas in a warm (i.e. 50° F) location for at least 30 minutes.
The bag was then punctured with the PID probe extension, and the

highest stable PID reading measured within ten to twenty seconds .

was recorded. The headspace gas within each bag was analyzed for
photoionizable constituent content utilizing a HNu Model GP101
PID outfitted with a 11.7 eV probe calibrated for direct response
to benzene.

Soil samples that exhibited strong odors, high PID headspace
readings, or which appeared visually impacted were stored in
clean two ounce glass soil sample jars for potential laboratory
analysis. Two soil samples (S6 from boring 88-2, and auger
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cuttings from boring SB-1) were field analyzed for dgross
polychlorinated biphenyl (PCB) content utilizing a Dexsil PCB
screening kit. The Dexsil kit is a qualitative field analysis
kit which detects the presence of PCBs and other chlorinated
organic compounds to an approximate detection limit of ten parts
per million (ppm).

One soil sample was composited from samples collected from
borings 88-2 and 88-5 (DB#2/DB#5). This sample was submitted
under chain of custody to a contract analytical 1laboratory
approved by the Wisconsin Department of Natural Resources (WDNR).
The soil sample underwent analysis for base, neutral, and acid
extractable compounds (BNAs) (EPA Method 625). A second soil
sample was selected from samples collected from boring 88-4
(DB#4) and was submitted for laboratory analysis of volatile
organic compounds (VOCs) (EPA Method 601), polychlorinated
biphenyls (PCBs), and selected metals. The results of these
analyses are included in Appendix Al.

A portion of each split barrel sample and auger cuttings were
collected and texturally described in the field by a Northern
Environmental hydrogeologist. Final borehole logs were prepared
by a Northern Environmental hydrogeologist in conformance with
ASTM 2488. These logs include information on soil type,;
structural characteristics, consistency, density, lithology,
photoionizable constituent content, estimated group symbol, and
genetic origin. Copies of these logs can be found in Appendix
Bl. Borehole logs prepared by the drilling contractor are
included in Appendix B2.

Upon completion of soil exploration drilling [(41.0 feet at
borings 88-4 and 88-5, and 61.0 feet at borings 88-1, 88-2, and
88-3]) each boring was properly abandoned. All the geotechnical
borings penetrated a saturated gravelly clayey sand confined
outwash unit at 25 to 30 feet, and, because of strong upward
vertical hydraulic gradients, became flowing artesian borings
during or soon after drilling. The portion of the borehole below
the outwash unit was tremied with cement/bentonite grout. A
bentonite plug was then utilized to obstruct the upward flow of
ground water. The plug was positioned immediately above the
confined outwash unit. Enough cement/bentonite grout was then
pumped through the drill stem (tremied) above the plug until the
grout had filled the borehole. This abandonment procedure was
used on all geotechnical borings. The temporary 6-inch steel
casings were not removed after abandonment. However, these’
casings can be removed at a later date for construction purposes
if desired. '

3.4.2 Environmental Borings

Three shallow (16.0 feet) environmental borings (SB-1, SB-2, and
SB-3) were drilled in the suspected disposal area using hollow
stem auger techniques as described in Section 3.4.1. As drilling
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progressed, the soils were sampled using standard split barrel
techniques (ASTM 1586). Portions of each sample was screened
with a PID as described in Section 3.4.1. The depths to top
and bottom of wood waste fill were observed and noted on each
boring log. Descriptive analysis of the wood waste included:
strength and type of odor, color, size of fragments and degree
and type of saturation. Soils were analyzed as described in
Section 3.4.1. Final borehole logs were prepared by a Northern
Environmental hydrogeologist in conformance with ASTM 2488
(Appendix Bl). Borehole 1logs generated by the drilling
contractor are included in Appendix B2. _

3.5 Ground-Water Monitoring Well Installation

In view of the soil impacts discovered in boring 88-2, the scope
of field investigations was broadened to evaluate any ground-
water impacts associated with the the identified wood waste. The
expanded scope included the installation and water quality
sampling of three ground-water quality monitoring wells (MW-1,
MW-2, MW-3), which were constructed in borings SB-1, SB-2, and
SB-3, respectively.

To evaluate shallow ground-water quality and flow direction,
three two-inch diameter stainless steel monitoring wells were,
installed immediately south of the WWTP (Figure 2). The wells
were positioned to provide adequate lateral coverage for water
level measurement and therefore provide adequate information to
determine ground-water flow direction. Additionally, an attempt
was made to locate each well beyond the proposed construction
area. Since each well was completed within wood waste strata,:
none of the wells are considered representative indicators of
upgradient ground-water quality.

To maintain borehole integrity during installation, wells were
constructed within the 6%-inch OD hollow stem auger. Auger
flights were then removed one at a time. A measuring tape and
weight were used to gauge the positions of natural sand pack,
artificial sand pack, and bentonite seals.

All ground-water monitoring wells were constructed of two-inch
diameter, threaded, flush joint, schedule five stainless steel
casing with O-ringed joints. Well screens consisted of one ten
foot section of two-inch diameter, 0.010-inch continuous slot,
threaded, flush joint stainless steel screen with O-ringed

"joints. Bottom caps consisted of threaded flush joint stainless:

steel plugs. Top caps consisted of two-inch diameter PVC slip
caps. Figure 3 illustrates typical monitoring well construction.
Complete well construction summaries can be found in Appendix C.

- The screened interval of each well was positioned to monitor the

water table surface and the wood waste zone. In order to allow
the presence of any floating product layer to be detected, the
top of screen was positioned one-half to one foot above the
measured water level on the day of installation. The depth to
top of screen for wells MW-1, MW-2, and MW-3 are 4.0, 3.5, and
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5.0 feet, respectively. The annular space around all well screens
was filled with medium to coarse grained clean flint sand. In
well MW-3, the caving of silty fine sand sediments from 10.5 -
15.0 feet produced a natural sandpack for the lower five feet of
screen. Flint sand was then added to the remaining screened
annulus to one foot above the top of screen. A 1% to two foot
thick bentonite seal was placed above the sandpack to provide an
impermeable annular seal. This seal consisted of bentonite
pellets for MW-3, powdered bentonite for MW-2, and a layer each
of bentonite pellets and bentonite powder for MwW-1.

To deter vandalism and prevent damage by vehicles, well
protective casings and concrete filled guard posts were
installed. Protective casing consisted of a five foot long, four
by four inch square steel pipe. The protective casing was
installed over the stainless steel riser and pushed two feet into
the recently mixed concrete surface seal. A hinged cap fitted
with a padlock provides access to the well head for water level
measurements and sample recovery. Three guard posts per well
were emplaced on a 120 degree radial spacing around the well to
protect against vehicle impact. A small concrete pad was
constructed and sloped to drain surface water away from the well.

Locations and elevations of all wells were determined after
installation. The elevation of all water level reference points,
riser pipes, protective casings, and natural ground surface were
measured to the nearest 0.01 foot and was referenced to mean sea
level datum. The site reference elevation is the elevation of
two nails near the base of a power pole immediately south of the
Screen and Grit Building at the'WWTP (Figure 2). This elevation
is equivalent to 605.72 feet above mean sea level (Reference 2).

3.6 Well Development and Ground-Water Sampling

All monitoring wells were developed by removing several saturated
casing volumes of ground water. Well development is necessary to
remove the effects of drilling and well installation. A

centrifugal pump was used to purge each well. New hoses and
fittings were used in each well to prevent cross-contamination
between wells during development procedures. Purge water was

immediately discharged through a garden hose to the sanitary
sewer via a WWTP floor drain.

.During development, measurements and observations of pH, specific
conductance, temperature, odor, floating product occurrence andi
turbidity were observed and recorded (Appendix D). When three
consecutive samples provided stable readings for these
parameters, the well was considered developed. It was estimated
that 130, 170 and four gallons (approximately 82, 112, and 3.6
saturated casing volumes) of water was removed from wells Mw-1,
MW-2, and MW-3, respectively. Well MW-3 could not be developed
as thoroughly because of the impeded recharge to the well created
by fine grained natural sandpack.

11
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During well development, a distinct sewage odor and soapy film
were observed in the discharged ground water. To determine if
sewage impacts existed, a series of routine wastewater parameters
was added to the analytical program. These parameters included:
biological oxygen demand (BODg), chemical oxygen demand (COD),
sulfate, chloride, total non-purgeable organic carbon, and fecal
coliform.

Three days after development, the wells were sampled. Static
water level measurements were recorded prior to sampling. Three
saturated casing volumes were purged from each well immediately
before sampling. Three new 1.66 inch diameter stainless steel
point source bailers were utilized with one bailer dedicated to
each well to prevent sample cross-contamination. The wells were
sampled by lowering the bailer well below the water surface. This
action ensured that the ground-water analyzed would be indicative
of products dissolved in the ground water and would not be
influenced by the incorporation of floating product layers.
Additionally, each bailer was equipped with a teflon bottom
emptying device. The bottom emptying device reduces
volatilization that normally occurs while decanting the sample
from standard bailers. At the conclusion of sampling, each
bailer was decontaminated with a methanol/acetone solution rinsed
with distilled water, allowed to air dry for 24 hours, and stored.
in a new plastic sheath.

Samples collected for metal content analysis were field filtered
through a 0.45 micron filter. Field measurements of pH, specific
conductance, and temperature were recorded during sampling
(Appendix E). Water samples were cooled, packaged and submitted,
under chain of custody, for laboratory analysis of the following
water quality parameters:

Parameter Abbreviation Units
*Biological Oxygen Demand (Five day) BODg ng/1
*Chemical Oxygen Demand CoD mg/1
*Sulfate 50,4 mg/1l
*Chloride Cl mg/1
*Total Non-Purgeable Organic Carbon TNPOC ‘ mg/1

Polychlorinated Biphenyls PCBs ug/1

Base, Neutral and Acid
Extractable Compounds

(Semi-volatiles, EPA Method 625) BNAs . ug/1
Volatile Organic Compounds VOCs ug/1
Metals: Arsenic As mg/1
Chromium Cr mg/1
Copper Cu mg/1
Zinc Zn mg/1

AU P _
Note: mg/l = milligrams per liter (parts per million)
ug/l = micrograms per liter (parts per billion)

* = wastewater indicator parameter

12
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The results of the analyses can be found in Appendix Al.

In addition to the above analyses, fecal coliform content was
analyzed by the in-house WWTP laboratory. These lab results are
presented in Appendix A2.

3.7 Water Level Measurements and Hydraulic Testing

.

Water level measurements, referenced to the top of the riser
pipe, were made to the nearest 0.01 foot at all monitoring wells.
Water level measurements were made with an Olympic water level
probe. All water level measurements were converted to site mean
sea level datum to allow comparison of water levels. The water
level measuring device was <carefully rinsed with a
methanol/acetone mixture and rinsed with distilled water between
subsequent water level measurements. Water level measurement
data are shown in Figure 4 and presented in Appendix F.

A series of water level measurements were collected during and
after well development to ascertain the hydraulic conductivity of
shallow fill materials. The high permeability of these sediments
prevented the collection of sufficient data to produce meaningful
values of hydraulic conductivity using normal bail recovery test;
methods and analyses. )
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4.0 PHYSICAL SETTING

4.1 Site History

Prior to the 1920’s, the current WWTP facility site was occupied
by the Schrader Sawmill. The Sawmill was reported to have
manufactured railroad ties and timbers for dock construction.
The railroad ties were treated in a creosote pit reportedly
located to the south of the present WWTP facility. It has not
known whether the creosote pit was operated by the Schrader
Sawmill or one of the various railroad companies in the area.
Discussions with WWTP employees have also revealed that the Lake
Superior Power District may have used the area for disposal of
PCB containing transformers. However, no documents were located
which confirm or disprove that this type of disposal has ever
occurred at this location (Reference 1).

After the close of the sawmill and creosoting operations,
(approximately 1920), the site was characterized by a WWTP
employee as a lowland swamp which may have prevented the area
from being developed for a number of years. In 1951, the
original Ashland Wastewater Treatment Plant was constructed on
the lowland site. Since the native soil conditions were
unsuitable for standard foundation footings, the facility was

built on pilings and concrete support structures. In addition, a
clay core wall was constructed along the north and west facility
boundaries to impede the inflow of lake water into the sewage
treatment process equipment. The location and construction
details of the clay core wall are shown in Appendix G.

In 1970, a geotechnical investigation was conducted by Lakehead

Testing Laboratory, Incorporated for proposed WWTP additions.
Two borings, 70-1 and 70-2, were drilled for the purpose of
foundation analysis and were located in the present locations of
the final sedimentation tanks and the aeration tanks,
respectively. Borehole logs generated by the drilling contractor -
are included in Appendix B3. Additions to the WWTP were
completed in 1973. The WWTP facility has remained basically
unchanged to the present day (Reference 1).

4.2 Geology

4.2.1 Regional Geology

Ashland County is located within the Superior lowland of the
Superior Region of northern Wisconsin (north of latitude 46° and
west of longitude 90°). During the Pleistocene Epoch, the entire
region was repeatedly glaciated by ice sheets advancing from
Canada. Extensive unconsolidated glacial deposits that were left
by the retreat of the last ice sheet now cover the Ashland area
to an estimated depth of 100 to 150 feet (Reference 3).
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The Superior lowland was submerged 9500 - 11500 years ago when
widespread 1lakes stood as much as 500 feet higher than the
present Lake Superior. The Superior lowland varies in elevation
from 600 to 1080 feet and is characterized by a flat to
undulating topography.

The Superior region is covered with glacial material that is
represented by two distinct mappable units or formations. These
are, from youngest to oldest, the Miller Creek Formation and the
Copper Falls Formation. In the Ashland area, the Miller Creek
Formation is represented by lake modified glacial sediments.
Wave action and deposition during high lake stages produced a

subdued topography of low relief. The areal extent of the
formation is defined by a low relief, four to 18 mile wide belt
that borders the southern shoreline of Lake Superior. Miller

Creek till is represented as a reddish unstratified, unsorted
sandy silt and clay with scattered pebbles and boulders.
Deposition of this Formation occurred between about 11,500 and
9500 years ago (Reference 3).

The older Copper Falls Formation was deposited between 16,000 and
11,500 years ago. The Copper Falls Formation is exposed at the
surface south of the Superior 1lowland and is represented as

proglacial stream sediments and sandy till. Stream sediments are;

characterized by cross-bedded poorly graded sands and gravelly
sands. The till is an undifferentiated deposit represented as a
reddish brown, unstratified, gravelly, clayey, silty sand. This
till is typically overlain by three feet of poorly sorted,
gravelly, silty sand. The Copper Falls Formation also underlies
the Miller Creek Formation.

The Copper Falls Formation is readily distinguished from the
Miller Creek Formation which is somewhat redder and more clayey.
Moreover, the Copper Falls Formation contains abundant sand and

gravel outwash deposits and stream sediments. Both formations

dip or slope gently to the north (Reference 3).

4.2.2 Site Geology

The WWTP site is located on a 500 foot wide terrace between

Chequamegon Bay and a retreated shoreline to the south. The
terrace was anthropogenically built up over a period of years
with clayey fill and wood debris and now lies a few feet above
lake “level. ~ The fill and sediments on the site have been
evaluated and described based on analyses of soil samples
collected from eight borings drilled to depths of up to 61 feet.

The entire site is covered with three to 15 feet of silty clay
fill and other transported soils. This has been determined from
the heterogeneous nature of the material and occurrences of brick
rubble and coal cinders. Underlying the clay fill is a layer of

-wood waste of undetermined lateral extent. The wood waste is

composed of saturated shredded wood fibers, chunks, and slabs.
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Two immiscible phase liquids were encountered in the wood waste
zone. Slightly yellow discolored ground water was observed in
the void spaces while a dark green oily creosote-like liquid was
detected on and in many of the wood fibers. A strong creosote
odor was perceived during sample collection and analysis. The
average wood waste fill thickness detected across the site was
five feet, with a maximum thickness of 9.5 feet in boring SB-1.
A minimal (i.e. less than one inch) thickness of wood waste was
encountered at boring 88-1. Contour maps are presented that
illustrate the depth to top of wood waste, depth to bottom of
wood waste, and thickness of wood waste fill (Figures 5, 6, and
7, respectively).

Underlying the wood waste fill are Holocene—age beach deposits
and native sediments of the Miller Creek Formation. The Miller
Creek Formation on the site consists of a thin discontinuous
beach sand unit overlying thick lacustrine clays and glacial
till. The upper formational surface is characterized by a thin
discontinuous saturated layer of fine to medium, poorly graded
sand. This sand unit is zero to five feet thick, and, where
present, immediately underlies the wood waste. Below the sand is
lake deposited silty clay. The lacustrine unit was observed to
be a reddish brown silty clay and sandy silt varying in thickness

from nine to 21 feet. Some fine sand seams and a few subrounded

pebbles occur throughout this lake deposit.

In borings 88-1, 88-2, and 88-3, the lacustrine silty clay is

underlain by a discontinuous non-bedded glacial till of the .
Miller Creek Formation. It varies from a reddish brown gravelly .
lean clay with sand to a silty sand. Weathered rounded sandstone .

pebbles up to 3/4-inch in diameter occur sporadically throughout
the till. Till thickness across the site varies from 20 feet in
boring 88-1 to no occurrence in borings 88-4 and 88-5.

Evidence suggests that the Copper Falls Formation was encountered

in the deep borings (88-1 through 88-5) at depths ranging from 25

feet (88-4) to 55 feet (88-1). This is based on the following
observations.

B The color of glacial sediments darkened from red to

reddish brown with depth.

B Deeper sediments were relatively coarse grained and

stratified.
B The deeper sediments contained considerably less clay.

Texturally, the Copper Falls Formation consists of inter-bedded
sequences of sand and gravel outwash deposits and glacial till.
The lower five to 30 feet of borings 88-1 and 88-3, respectively,

were logged as Copper Falls Formation sediments. Neither
bedrock, nor the base of the Copper Falls Formation, were
encountered during this investigation. A schematic diagram

illustrating the site stratigraphy is presented in Figure 8.
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4.3 Hydrology

4.3.1 Regional Hydroloay

Ground water throughout the ILake Superior basin moves naturally
from areas of recharge to lower areas of discharge. The ultimate
discharge area of ground water in the basin is lLake Superior,
where about 100 cubic feet per second discharges to the lake
along the lLake Superior shoreline (Reference 4).

Flowing artesian wells are numerous hnear Lake Superior on the
lake plain and around the Bayfield Peninsula. The artesian head
results mainly from the restriction of vertical ground-water
movement through the thick confining layers of horizontally
bedded lake clay. Static heads of more than 30 feet above the
level of Lake Superior have been reported near Chequamegon Bay
(Reference 4).

Most ground water in the basin is obtained from one of three
aquifers:

1) Glacial sand and gravel,
2) Sandstones, and
3) Lava flows.

Sand and gravel aquifers are limited in storage and are normally
discontinuous. The suitability of sand and gravel deposits for
water supply purposes 1is entirely dependent on the size and
extent of the coarse permeable unit. Sandstone aquifers are
extensive and used primarily as a water supply near the City of .
Superior, Wisconsin, on the fringes of the Bayfield Peninsula,
and in or near the City of Ashland. Lava flows are a source of
water supply within the lava outcrop area south of the City of
Superior, Wisconsin.

4.3.2 Site Hydroloqgy

4.3.2.1 Surface Water

Precipitation which falls onto the site leaves the ground surface
as runoff, infiltration, and/or evaporation. All surface water'
runoff drains immediately north into Lake Superior. No
significant source of surface water run-on was observed. Surface
water which infiltrates into the soil, escapes evaporation, and
percoclates to the water table becomes a component of ground-water ;
recharge.

4.3.2.2 Ground Water

Two distinct hydrostratigraphic units were observed within the
upper 60 feet of sediments:
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1) A shallow water table system existing in the permeable
wood waste fill and underlying fine sand lenses, and

2) A deep confined glacial outwash aquifer.

These flow systems are separated by a thick sequence (15 to 40
feet) of relatively impermeable lake clay and glacial till.

The shallow ground-water table flow system is primarily confined
to the wood waste and hydraulically connected sand lenses. Water
level elevations within this water table system system are
approximately equal to Lake Superior water 1level. The lake
elevation (as measured to the surface of the ice) was actually
three feet higher than the static water levels in wells measured
on January 22, 1989 (Figure 4). This was probably due primarily
to expansion and build up of ice near the Lake Superior
shoreline.

The thickness of the permeable portion of the ground-water table
flow system varies from a minimum of two feet in boring 88-2 to
12 feet in boring 88-4. The contour map illustrating wood waste
thickness (Figure 7) may be used to approximate the configuration
of the permeable flow 2zone. Recharge to this flow system is
primarily by precipitation, lake inflow, and underflow seepage .
from the shoreline embankment to the south. Discharge of ground
water from the water table flow system is primarily by seepage
into Lake Superior and by evaporation.

The ground-water table was encountered between four to seven feet
below the ground surface across the site. This may be assumed to
be representative of normal winter conditions. The water table
is extremely flat and nearly horizontal because of the close
proximity of Lake Superior and the permeable nature of the wood
waste fill. Water level measurements from the recently installed
ground-water monitoring wells (MW-1, MW-2, and MW-3) indicate a
subtle horizontal hydraulic gradient of 0.0001 foot/foot to the
north towards Lake Superior (Figure 4). Due to the extremely low
gradient, additional water level data is required to confirm the
direction and magnitude of this gradient.

Development of the monitoring wells (Section 3.6) indicates that -
ground water is readily released from storage within the
permeable fill. This 1is evidenced by high short term well
yields. Specific capacities [gallons per minute per foot of
drawdown, gpm/ft] were calculated for MW-1 and MW-2 and were ;
found to be in excess of 10 and 40 gpm/ft, respectively.
However, sustained yields will probably be less due to the
depletion of storage of the limited water table flow system.
Applying the method of Hvorslev (Reference 5) to the available
water level data indicates that hydraulic conductivities of the
wood waste fill are as low as 0.0001 centimeters per second
(cm/sec) and range to in excess of 0.005 cm/sec.
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The confined glacial outwash aquifer is found approximately 25 to
55 feet below ground surface. This aquifer is suspected to occur
within the relatively permeable sand, gravel, and cobble outwash
deposits and stream sediments of the Copper Falls Formation. The
unit thickness could not be determined within the scope of this
investigation, but is known to exceed 20 feet. Recharge to the
outwash aquifer occurs mainly as vertical leakage through the
overlying glacial deposits of the Miller Creek Formation and
where it is exposed at the surface to the south of the Superior
lowland where the lake clays of the Miller Creek Formation are

absent.

A strong upward hydraulic gradient of 1.5 foot/foot was
calculated between the water table flow system and the deeper
outwash aquifer. This value was calculated by comparing the
water 1level elevation at monitoring well MW-3, and the
potentiometric head elevation of the flowing artesian well
(Figure 8). The potentiometric or artesian head eélevation of the
artesian well was calculated to be approximately 624 feet mean
sea level datum or 17 feet above ground surface. This elevation
was calculated from a hydraulic pressure gauge reading of six
pounds per square inch (psi), where one psi equals approximately
2.3 feet of hydraulic head.
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5.0 IMPACT INVESTIGATION

5.1 Results of Investigative Activities

5.1.1 Magnetometer Survey

A reconnaissance level magnetometer survey was conducted over the
suspected disposal area to assess the presence of buried
ferromagnetic objects. Numerous signals were observed which
indicated buried ferromagnetic objects throughout the area
investigated. The bulk of the signals were due to small, near
surface objects. Larger objects were identified in the soil
piles south of MW-2 and the immediate area around MW-3.
Employees at the WWTP reported to Northern Environmental that the
soil piles may contain a few pipes and metal scrap disposed from
the treatment plant (Reference 1). No other large anomalous

' ferromagnetic objects were detected during the magnetometer

survey.

5.1.2 Soil Impacts

The results of detailed field investigations and laboratory data
indicate that the wood waste fill and soils adjacent to the fill
are impacted with a 1liquid substance resembling creosote.
(hereafter referred to as creosote). Creosote impacted soils
were initially detected during soil boring sample analysis.
Inpacted samples were generally characterized as oily, dark
green, saturated wood chips and fibers.

PID responses were relatively low across the site and within the
wood waste 2zone. However, the PID has a relatively 1low
sensitivity to semivolatile compounds typical of those which
constitute creosote. The maximum PID reading on the site (72 ppm)

was of sample S3 of the wood waste in boring SB-1 from 4.5 - 6.0

feet (Appendix Bl). .

Laboratory analysis (Appendix Al) of the composite soil sample
DB#2/DB#5 for BNAs strongly suggest that the dominant source of
soil impacts is creosote. Soil sample DB#2/DB#5 was composited
from boring 88-2 (12.0 - 13.5) and boring 88-5 (0.0 - 10.5 feet).
Of the 10 creosote constituents analyzed, nine were detected in’
DB#2/DB#5 (Table 1). A total of 12 BNA compounds were detected
with pyrene (35,000 nanograms per gram (ng/g)], and fluoranthene
(15,000 ng/g) detected in the highest concentrations (Table 2).
One nanogram per gram (ng/g) is approximately equal to one part;
per billion (ppb).

Soil sample DB#4 (boring 88-4, 4.5 - 6.0 feet) was laboratory
analyzed for PCBs, VOCs, arsenic, chromium, copper, and =zinc.
No PCBs or VOCs were detected. However, elevated concentrations
of arsenic (100 ug/g), chromium (5 ug/g), copper (46.5 ug/g), and
zinc (165 ug/g) were discovered. One microgram per gram (ug/g)
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TABLE 1 - Comparison of Composition of Creosote and Results of Base/Neutral and Acid Extractable Analyses

Artesian Well, MW-1, MW-2, MW-3, DB2/DB5

City of Ashland, Wastewater Treatment Plant

Percent by Weight

Present in Concentration
Above Detection Limits

of Raw Creosote Analyzed as Part Artesian Composite Soil
Component A B c of this Study vell MW-1 MW-2 MW-3 Sample DB2/DB5S
Low Boilers 3.2
Naphthalene 10.5 6.6 3.0 X x X X
2-Methylnaphthalene 4.0 8.5 1.2 b 4
1-Methylnaphthalene 2.15 4.1 0.9
Biphenyl 1.17 0.8 )
Dimethylnaphthalene 4.4 2.0 *
.....Acenaphthylene A 0.285 _X T S— B
—Acenaphthene. 4.83 5.6 9.0 X X X X
Dibenzofuran 3.21 3.9 5.0
wElurorene - 3.74 4.2 10.0 X X X X
Methylfluorene 3.0 .
Phenanthrene 12.0 >11.7 21.0 X x o
«_Anthracene 1.56 2.0 X .
Carbazole 3.17 2.0
Methylphenanthrene 3.0
Methylanthracene 4.0
Fluoranthrene 7.32 4.5 10.0 “MK{,» L X X X
-Pyrene 5.2 3.4 8.5 X bR XX - _
Benzof luorene 2.0
1,2-Benzanthracene/Chrysene 2.6
~Lhrysene _ Bl o X x X X
Total 61.76 60.1 87.7

Sources of Data

A - Mississippi Forest Products Laboratory and Mississippi University, September, 1983.

B - Hepner, R.D., 1977.

C - American Wood Preserver’s Association, 1972.
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TABLE 2 - Summary of Laboratory Analysis Results

City of Ashland, Wastewater Treatment Plant

Detection Limit

Ground-Water Samples

Composite
Soil Sample

Water Soil MW-1 MW-2 MW-3 Artesian Well DB2/DB5
Parameter (ug/l) (ng/9) (ug/l) (Cug/l) (ug/l) Cug/l) (ng/g)
SEMI -VOLATILES

Acenaphthene 20 970 330 300 88 ND 4400
Fluorene 20 970 180 150 83 ND 4900
Phenanthrene 20 4800 370 300 170 ND 11000
Anthracene 20 4800 110 320 100 ND 7100
fluoranthene 20 970 110 140 260 ND 15000
Pyrene 20 970 230 370 790 ND 35000
Benzo(a)anthracene 20 970 59 93 180 ND 10000
Chrysene 20 970 60 93 180 ND 10000
Bis(2-Ethylhexyl)phthalate 20 970 18* 28 58 ND ND
Benzo(b)fluoranthrene 20 970 53 77 150 ND 8000
Benzo(a)pyrene 20 970 51 79 170 ND 8900
Indeno(1,2,3-cd)pyrene 20 970 22 33 80 ND 3500
Dibenz(a,h)anthracene 20 970 ND 14% 26 ND 1400
Benzo(g,h, i)perylene 20 970 27 45 110 ND 4700
Phenol 20 970 ND 14* ND ND ND
Naphthalene 20 970 150 1800 16* ND 3300
Acenaphthylene 20 970 38 33 ND ND 1600

VOLATILES D84 (ng/g)
Benzene 5.0 2.0 190 390 51.4 ND ND
Ethylbenzene 10.0 4.0 ND 190 ND ND ND
Toluene 5.0 2.0 27.1 31.7 ND ND ND
m- and p-Xylene 10.0 4.0 73.8 130 ND ND ND
o-Xylene 10.0 4.0 150 220 ND ND ND

METALS
Arsenic 5 22000 ND ND ND ND 100000
Chromium 9 2000 ND ND ND ND 5000
Copper 5 1000 23 ND ND ND 46500
Zinc 3 600 12 4 16 8 16000

ND = Not Detected
* = Estimated Concentration

ug/l = Parts per billion (ppb)
ng/g = Parts per billion (ppb)
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is approximately equal to one part per million (ppm). Arsenic,
chromium, copper, and zinc are metals commonly used in inorganic

wood preservative salts.

Dexsil analysis of of sample S6 from boring 88-2 did not detect
any PCBs or other chlorinated compounds above ten ppm. Dexsil
analysis of auger cuttings collected during drilling at boring
SB-1 detected over 50 ppm of PCBs or other chlorinated organic
substance. However, no PCBs were detected in any of the soil
samples submitted for laboratory analysis.

The vertical extent of soil impacts appears to be limited to the
soils adjacent to the wood waste and the underlying discontinuous
thin sand lenses. This is supported by visual inspection and low
PID readings on the deeper lacustrine clays and glacial tills.
Furthermore, none of the BNAs detected in the wood waste were
detected in the artesian well which is completed in the 1lower
confined aquifer.

Impacted soils underlie at least 1.1 acres of WWTP property south
of the treatment facility. All the borings, except 88-1,
penetrated significant thicknesses of impacted soils and wood
waste. Therefore, the total lateral extent of soil impacts could
not be fully defined in this investigation. In view of the

physiography of the shoreline, it is expected that the wood waste
disposal area may exist further to the northeast and southwest,
paralleling the shoreline of Chequamegon Bay.

Cleanup guidelines for VOC contaminated soils have been
established by the Wisconsin Department of Natural Resources

(WDNR) at 10 ppm in Reference 6. This 1limit represents the
practical limit of detection, for VOCs in soils, achievable in
field and laboratory analysis. No VOC soil impacts were
detected. '

5.1.3 Ground-Water Impacts

The water table flow system is impacted with the dissolved
constituents of creosote and four priority pollutant VOCs. Table
2 summarizes compounds detected as part of this study. Of the 10
BNA constituents of creosote analyzed, all were detected in -
ground-water monitoring wells MW-1 and MW-2. Ground water from
monitoring well MW-3 contained nine of the BNA constituents of
creosote above the detection 1limit (Table 1). Seventeen BNA
compounds were consistently detected in all the monitoring wells .
which indicated shallow ground-water impacts exist across the
site. The compounds detected in the highest concentrations
included naphthalene (1800 ug/l) in MW-2 and pyrene (790 ug/l) in
MW-3. Of the VOCs analyzed, benzene, ethylbenzene, toluene, and
xylene (BETX were detected (Appendix Al). These compounds are
typical components of light grade petroleum fuels (e.g. kerosene
and diesel). It was common practice to cut creosote with
kerosene and/or diesel during the wood preserving process. No
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PCBs were detected in ground water collected from any of the
wells.

In addition to dissolved impacts, all of the ground-water
monitoring wells installed as part of this study appeared to
contain a floating immiscible product phase. This immiscible
product phase consisted of a yellowish or greenish yellow oily
substance. This floating phase was estimated to be no more than
one inch thick.

A series of routine wastewater parameters were also analyzed to
determine if sewage impacts existed in the water table =zone.
Sewage impacts were suspected during well development when
characteristic sewage odors and soapy films were observed in the
pumped ground water. A water sample was collected for fecal
coliform analysis from the three monitoring wells and analyzed by
the WWTP in-house laboratory. No fecal coliform populations were
detected (Appendix A2). COD values were at least one order of
magnitude higher than BOD values (Appendix Al). The water sample
from MW-3 exhibited a COD value of 1870 mg/l which indicates
significant uptake of oxygen by organic and inorganic matter.
These data indicate that no noticeable sewage impacts exist

within the water table flow system and offer additional

supporting evidence that on-site creosote is the source of
identified impacts.

The vertical extent of impacted ground-water appears to be
confined to the water table system. This is supported by the
following observations:

B No soil impacts were observed in deeper soils during’
visual inspection and PID screening of soil samples
collected from the geotechnical borings.

B The relatively impermeable lacustrine clay and glacial
till units of the Miller Creek Formation are up to 20
thick and would severely 1limit vertical migration of
contaminants.

B There is a strong upward vertical hydraulic gradient
(estimated to be 1.5 feet/feet) between the lower .
confined outwash aquifer and the water table system. The
upward flow of ground water would prevent the downward
migration of contaminants.

Bm No BNAs or other organic parameters were detected in the
sample collected from the artesian well. .

The lateral extent of ground-water impacts within the water table
flow system could not be fully defined given the available
information. The lateral extent of ground-water impacts will
depend upon the size of the wood waste disposal area, the
permeability of the fill material, and the lateral extent of the
discontinuous sand lenses that occur at the base of the fill.
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Ground-water quality standards are .established by the WDNR in
Reference 7. Ground-water sample analyses from monitoring wells
MW-1, MW-2, and MW-3 were compared with WDNR ground-water quality
standards (Table 3). Two parameters exceed the water quality
standards. The WDNR enforcement standard (ES) for benzene (0.67
ppb) was exceeded for all wells (MW-1: 190 ppb, MW-2: 39 ppb, and
MW-3: 350 ppb). The WDNR preventative action 1limit (PAL) for
xylene (124 ppb) was exceeded in two wells (MW-1: 223.8 ppb and
MW-2: 350 ppb). The violation of these indicator parameters have
been verbally reported to the WDNR per the requirements of s.
NR140.24 and NR140.26 (Reference 8). This report meets the
written requirements of these sections of the Wisconsin
Administrative Code.

5.2 Migration Potential and Fate

The migration potential of creosote and BETX impacted ground
water on and within the water table flow system is expected to be
minimal. This is based on the following observations.

[ | Horizontal hydraulic gradients at the site are extremely
low (0.0001 foot/foot).

[ | Thick, relatively impermeable deposits of lacustrine
clay and glacial till underlying the water table flow
system coupled with strong upward vertical hydraulic
gradient should prevent downward migration of
contaminants.

| Although disposal of creosote compounds probably ceased
over 50 years ago, significant concentrations of wood
preservative compounds remain on the WWTP site.

u The majority of the compounds which compose creosote are
not soluble in water.

[ ] The periphery of the wood waste disposal area 1is most
likely "pinched out" between the upper clay fill and the
lower lacustrine clays limiting lateral migration of
impacted ground water in the relatively permeable wood
waste.

A potential migration route exists within underlying sand lenses,
whereby contaminants could be transported off site under the low ;
lateral hydraulic gradient. The continuity of the thin sand
deposits will have a direct influence on the significance of the
potential migration pathway. The most likely fate of impacted
ground water is seepage into Lake Superior. Thls potential has
been inadvertently minimized by the co 3 "
wall. A clay core wall was :zz?truéfed in 1952 aleng the north
and western borders of the i nent—o]

surface water inflow from Lake Superior to the WWTP area

(Appendix G).
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TABLE 3 - Comparison of Monitoring Well Water Sample Analysis Results with
WDNR Public Health Ground-Water Quality Standards
City of Ashland, Wastewater Treatment Plant

WONR Preventative WDNR Enforcement Detection Artesian
Action Limit (PAL) Standard (ES) Limit Mu-1 Mw-2 MW-3 Well
Parameter (ug/l) (ug/t) (ug/L) (ug/ly  (ug/l)  (ug/l) (ug/L)
METALS
Arsenic 5 50 5.0 ND ND ND ND
Chromium 5 50 ) 9.0 ND ND ND ND
VOLATILES

Benzene 0.067 0.67 5.0 190+ 390+ 51.4+ ND
1,2-Dichlorobenzene 125 1250 10.0 ND ND ND ND
1,3-Dichlorobenzene 125 1250 10.0 ND ND ND ND
1,4-Dichiorobenzene 150 750 10.0 ND ND ND ND
1,1-Dichloroethane 85 850 5.0 ND ND ND ND
1,2-Dichloroethane 0.05 0.5 5.0 ND ND ND ND
1,1-Dichloroethylene 0.024 0.24 10.0 ND ND ND ND
1,2-Dichloroethylene 10 100 10.0 ND . ND ND ND
Ethylbenzene 272 1360 10.0 ND 190 ND ND
Tetrachloroethylene 1.0 0.1 5.0 ND ND ND ND
Toluene 68.6 343 5.0 27.1 31.7 ND ND
1,1,1-Trichloroethane 40 200 5.0 ND ND ND ND
1,1,2-Trichloroethane 0.06 0.6 5.0 ND ND ND ND
Trichloroethylene 1.8 0.18 5.0 ND ND ND ND
Vinyl Chloride 0.015 0.0015 20.0 ND ND ND ND
Trichlorofluoromethane 3500 700 10.0 ND ND ND ND
Xylene 124 620 10.0 223.8* 350* ND ND

ND = Not Detected

+ = WONR Enforcement Standard Exceeded

* = YDNR Preventative Action Limit Exceeded
ug/l = Parts per billion (ppb)
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5.3 Environmental and Human Health and Welfare Impacts

- There does not appear to be an immediate environmental or public
health risk associated with the identified creosote and VOC
impacts at the WWTP facility. No residential water supply wells
were identified down gradient. Discharge of impacted ground water
would probably occur along the Lake Superior shoreline. Dilution
of contaminants to background levels would be expected in Lake
Superior long before reaching the City of Ashland water intakes.

The most probable route of entry to individuals would be by
dermal contact. Should the waste be exposed at the surface (e.q.
as during excavation and construction activities), prolonged
contact with the skin can cause burns or rashes to develop. When
ingested internally, creosote is a suspected carcinogen. To
date, there have been no abnormal health effects, complaints, or
incidents filed that have been associated with the creosote
disposal pit.

)
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6.0 CONCLUSIONS

Nine creosote containing compounds and elevated concentrations of
arsenic, chromium, copper, and zinc were detected in soil samples
collected from the wood waste layer. Laboratory analysis of
samples collected from ground-water quality monitoring wells on
the site indicates that dissolved components of creosote exist in
the ground water (Table 2). Although, the concentrations of
these dissolved components do not appear to currently pose a
threat to human health and welfare or the environment, the
concentrations of benzene detected exceeds the WDNR Enforcement
Standard and the concentration of xylene detected exceeds the
WDNR Preventative Action Limit.
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February 16, 1989

- Northern Environmental Technologies

P.0. Box 532

Cedarburg, WI 53012

Attn: John Dellaport
- Re: Project BRA 10041

Ashland Site Assessment

Attached are the analytical results for the samples received

January 27, 1989. All analyses were done in accordance with EPA
—_ Methods (EPA-600/4-79-020).

If you have any questions about the results, please call.
Sincerely,

ENVIROSCAN, INC.

,~lamwsﬂfyf;;/ ¥/<.

James R. Salkowski
Manager of Inorganic Laboratories

JRS/1s

303 West Military Road Rothschild, W1 54474  (715) 359-7226



February 13, 1989

Northern Environmental
W61 N313 Washington Ave.
P.0. Box 532

Cedarburg, WI 53012

Attn: John Dellaport

Re: Ashland Site

Attached are the results

The soil sample results

The chain of custody documents are also attached.

If you have any questions, please call.

Sincerely,

ENVIROSCAN, INC.

L S

Gary L. Scharrer
Analytical Chemist

GLS/1s

303 West Military Road Rothschild, W1 54474

(715) 359-7226

of the samples received on January 30,
1989. The analyses were all done in accordance to EPA methods.
are reported on a dry weight basis.
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FOR: o T
— WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental P.O. #: BRA 10041
— W6l N313 Washington Ave. SAMPLED BY: Client
P.0. Box 532 DATE REC'D: 1-30-89
Cedarburg, WI 53012 REPORT DATE: 2-13-89
APPROVED BY: T /
- Attn: John Dellaport
Re: Ashland Site
PCB Analysis (ug/1l)
- Supply Detection
Compound Well MW-1 MW-2 MW-3 Limit
- Aroclor 1016 X X X ) X 0.2
Aroclor 1221 X X X X 0.2
Aroclor 1232 X X X , X 0.2
_ Aroclor 1242 X X X X 0.2
Aroclor 1248 X X X X 0.2
- Aroclor 1254 X X X X 0.2
Aroclor 1260 X X X X 0.2
Analytical No. 12914 12915 12916 12917
_ X = Analyzed but not detected

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.



FOR:

WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental P.O. # BRA10014'

W6l N313 Washington Ave, SAMPLED BY: Client
P.0O. Box 532 DATE REC'D: 1-30-89
Cedarburg, WI 53012 REPORT DATE: 2-13-89

APPROVED BY: gy 7~

v

Attn: John Dellaport

Re: Ashland Site

PCB Analysis (ng/g)

Detection

Compound DB-4 Limit*

Aroclor 1016 X 35.0

Aroclor 1221 X 35.0

Aroclor 1232 X 35.0 :
Aroclor 1242 X 35.0

Aroclor 1248 X 35.0

Aroclor 1254 X 35.0

Aroclor 1260 ' X 35.0

Analytical No. 12918
X = Analyzed but not detected

* Calculated on dry weight basis

[

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.
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WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental

W61l N313 Washington Ave. p.O. #:

P.0O. Box 532 SAMPLED BY: Client

Cedarburg, WI 53012 DATE REC'D: 1-30-89
REPORT DATE:____2-13-89

Attn: John Dellaport APPROVED BY: /ﬁ?V

Re: Ashland Site

EPA 625 Analysis (ug/l)

Supply Detection
Compound Well MW-1 Limit
Phenol X X 20.
bis(2-Chloroethyl)ether X X 20.
2-Chlorophenol X X 20.
1,3-Dichlorobenzene X X 20.
1,4-Dichlorobenzene X X 20. :
1,2-Dichlorobenzene X X 20.
bis(2-Chloroisopropyl) ether X X 20.
N-Nitroso-di-n-propylamine X X 20.
Hexachloroethane X X 20.
Nitrobenzene X X 20.
Isophorone X X 20.
2-Nitrophenol X X 20.
2,4-Dimethylphenol X X 20.
bis(2-Chloroethoxy)methane X X 20.
2,4-Dichlorophenol X X 20.
1,2,4~-Trichlorobenzene X X 20.
Naphthalene X 150. 20.
Hexachlorobutadiene X X 20.
4-Chloro-3-methylphenol X X 20.
2-Methylnaphthalene X X 20.
Hexachlorocyclopentadiene X X 20.
2,4,6-Trichlorophenol X X 20.
2-Chloronaphthalene X X 20.
Dimethylphthalate X X 20.
Acenaphthylene X 38. 20.
2,6-Dinitrotoluene X X 20. i
Benzidine X X 100.
Analytical No. 12914 12915

X = Analyzed but not detected

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.
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FOR:
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WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental PI;Q_ - Client
W6l N313 Washington Ave. SAMPLED BY:

- DATE REC’D: 1-30-89
P.0. Box 532 i 2-13-89
Cedarburg, WI 53012 REPORT DATE: o

! APPROVED BY: /,4§22;??

Attn: John Dellaport

Re: Ashland Site

EPA 625 Analysis (ug/1l)

Supply
Compound Well MwW-1
Acenaphthene X 330.
2,4-Dinitrophenol X X
4-Nitrophenol X X
2,4-Dinitrotoluene X X
Diethylphthalate X X
4-Chlorophenyl-phenylether X X
14 Fluorene X 180.
4,6-Dinitro-2-methylphenol X X
N-Nitrosodiphenylamine (1) X X
4-Bromophenyl-phenylether X X
Hexachlorobenzene X X
Pentachlorophenol X X
J§Phenanthrene X 370.
\S’Anthracene < X 110.
Di-n-butylphthalate 4. (J) X
Fluoranthene X 110.
Pyrene X 230.
Butylbenzylphthalate X X
3,3'-Dichlorobenzidine X X
Benzo (a) anthracene X 59.
Chrysene X 60.
bis(2-Ethylhexyl)phthalate X 18.(J)
Di-n-octylphthalate X X
Benzo (b) fluoranthene X 53.
Benzo (k) fluoranthene X X
14 Benzo (a) pyrene X 51.
Indeno(l,2,3-cd)pyrene X 22.
Dibenz(a,h)anthracene X X
\4Benzo(g,h,i)perylene X 27.
Analytical No. 12914 12915
X = Analyzed but not detected
J = Estimated Conc.

Detection
Limit

20.
100.
100. |

20. |

20.

20.

20.
100.

20.

20.

20.
100.

20.

20.

20.

20.

20.

20.

40.

20.

20.

20.

20.

20.

20.

20.

20.

20.

20.

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.




Northern Environmental
W61 N313 Washington Ave.
P.O0. Box 532

Cedarburg, WI 53012

Attn: John Dellaport

Re: Ashland Site

WISCONSIN LAB CERTIFICATION NO. 737053130

P.O. #: ;
SAMPLED BY: Client
DATE REC'D: 1-30~89

REPORT DATE: 2-13-89 .
APPROVED BY: g

EPA 625 Analysis (ug/l)

Compound

12Phenol

bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
bis(2-Chloroisopropyl)ether
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
qNaphthalene
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
Benzidine

Analytical No.

X
J

Estimated Conc.

Detection
Limit

w

20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
(J) 20.
: 20.
20.
20.
20.
20.
20.
20.
20. i
20.
100.

MW-2 MW-
14.(J3) X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
- X X
X X
1800. 16.
X X
X X
X X
X X
X X
X X
X X
33. X
X X
X X
12916 129

Analyzed but not detected

17

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.




A Acenaphthene 300

Northern Environmental
W6l N313 Washington Ave.
P.0. Box 532

Cedarburg, WI 53012

Attn: John Dellaport

Re: Ashland Site

EPA 625 Analysis (ug/1l)

N

Compound MW-

2,4-Dinitrophenol
4-Nitrophenol
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether

2D DM R

|6 Fluorene 150.
4,6-Dinitro-2-methylphenol X
N-Nitrosodiphenylamine (1) X
4-Bromophenyl-phenylether X
Hexachlorobenzene X
Pentachlorophenol X

< Phenanthrene 300.

iSAnthracene 320.
Di-n-butylphthalate - X
Fluoranthene 140.
Pyrene 370.
Butylbenzylphthalate X
3,3'-Dichlorobenzidine X
Benzo (a)anthracene 93.
Chrysene 92.

\*bis(2-Ethylhexyl)phthalate 28.
Di-n-octylphthalate X
Benzo(b) fluoranthene 17.
Benzo (k) fluoranthene X
Benzo (a)pyrene 79.
Indeno(1,2,3-cd)pyrene 33.
Dibenz(a,h)anthracene 14.(J)

’5Benzo(g,h,i)pery1ene 45,
Analytical No. © 12916
X Analyzed but not detected

J Estimated Conc.

P.O. #:

SAMPLED BY: Client

DATE REC'D: 1-30-89

REPORT DATE:___2-13-89

APPROVED BY: :

Detection

MW-3 Limit
88. 20.

X 100.

X 100.

X 20.

X 20.

X 20.

83. 20.

X 100.

X 20.

X 20.

X 20.

X 100.
170. 20.
100. 20.

"X 20.
260. 20.
790. 20.

X 20.

X 40.
180. 20.
180. 20.

58. 20.

X 20.
150. 20.

X 20.
170. 20.

80. 20.
26. 20.
110. 20.
12917

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.



FOR:

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.

WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental Technologies

W61l N313 Washington Ave.
P.0O. Box 532

Cedarburg, WI 53012
Attn: John Dellaport

Re: Ashland Site

EPA 625 Analysis (ng/qg)

Compound

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
bis(2-Chloroisopropyl)ether
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene

d Naphthalene

Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
Benzidine

Analytical No.

z~

X = Analyzed but not detected

* Calculated on dry weight basis

DB-2/DB-5

Composite

P4 D4 D4 DA DA D DA DA D DA DA DE DA D DE M

3300.

lalal o e R RN oR

'1600.

>

12918

DATE REC'D:
REPORT DATE:
APPROVED BY:

SAMPLED BY: Client

1-30-89

2-24-89

o204

Detection

Limit*

970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
970.
4800.




: . Do e TN Y
AN viLloowi g N R

WISCONSIN LAB CERTIFICATION NO. 737053130

FOR:
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Northern Environmental Technologies P.O.#:

W61l N313 Washington Ave. SAMPLED BY: Client

P.0. Box 532 DATE REC'D: 1-30-89

Cedarburg, WI 53012 REPORT DATE: 2-24-89
APPROVED BY: 7

Attn: John Dellaport

Re: Ashland Site

EPA 625 Analysis (ng/qg)

DB-2/DB-5 Detection
Compound Composite Limjit¥*
Acenaphthene 4400. 970.
2,4-Dinitrophenol X 4800.
4-Nitrophenol X 4800.
2,4-Dinitrotoluene X 970.
Diethylphthalate X 970.
4-Chlorophenyl-phenylether X 970. '
]%Fluorene 4900. 970.
4,6-Dinitro-2-methylphenol X 4800.
N-Nitrosodiphenylamine(1l) X 970.
4-Bromophenyl-phenylether X 970.
Hexachlorobenzene X 970.
Pentachlorophenol X 4800.
léPhenanthrene 11000. 4800.
|$Anthracene 7100. 970.
Di-n~-butylphthalate X 970.
Fluoranthene . 15000. 970.
Pyrene © 35000. 970.
Butylbenzylphthalate X 970.
3,3'-Dichlorobenzidine X 1900.
Benzo(a)anthracene 10000. : 970.
Chrysene 10000. 970.
bis(2-Ethylhexyl) phthalate X 970.
Di-n-octylphthalate X 970.
Benzo (b) fluoranthene 8000. 970.
Benzo(k) fluoranthene X 970.
\%Benzo(a)pyrene 8900. ©970.
Indeno(1l,2,3~-cd)pyrene 3500. 970. i
Dibenz(a,h)anthracene 1400. 970.
Benzo(g,h,i)perylene 4700. 970.
Analytical No. 12918

X = Analyzed but not detected
* Calculated on dry weight basis

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.
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FOR: WISCONSIN LAB CERTIFICATION NO. 737053130
Northern Environmental
W6l N313 Washington Ave. P.O. # BRA 10041
P.0. Box 532 SAMPLED BY: Client
Cedarburg, WI 53012 DATE REC'D: 1-30-89
REPORT DATE: 2-13-89

APPROVED BY:

v

VOC Analysis (ug/l)

Detection Supply
Limit Well

Benzene

Bromoform

Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l1,4-Dichlorobenzene
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1l,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropen&
Ethylbenzene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl Chloride
Trichlorofluoromethane
Dichlorodifluoromethane
m & p-Xylene

o-Xylene

¢ e 9 . " e L] . e . . . . o 9

HHNHENOOOOOHMFONOMHMEMEOOOHFREHEONOULINNOKRKNO
e o 9 . L] * o o ¢ L ] L I * o o L ]
CooooouVviiUuunooUVoUVoocoUVIyUIoo oo uToocoouIooWwm

PUDE DU DO DA DO DA DI DU DA D DA DG DA DA DA DG DA DA DA DA DG DA D DG D D DG D DE D X

Analytical No. 12914

X = Analyzed but not detected

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.
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FOR: S D Aad
WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental BRA 10014

hin . P.O. # -
W6l N313 Washington Ave SAMPLED BY: Client

-— P.0O. Box 532 1-30-89

DATE REC'D:
Cedarburg, WI 53012 REPORT DATE: 7-13-89

voC Analysis (ug/l) APPROVED BY: <A ) .

Detection
Limit MW-1

:

8,
[

190.

W

5 \1Benzene
Bromoform

— Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl Ether

Chloroform

Chloromethane

- Dibromochloromethane

1,2-Dichlorobenzene
1,3-Dichlorobenzene

- 1l,4-Dichlorobenzene

Dichlorobromomethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

1,2-Dichloroethylene

Dichloromethane

- 1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene «

g Ethylbenzene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene

4 Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

- Vinyl Chloride

Trichlorofluoromethane

Dichlorodifluoromethane

m & p-Xylene 73.8 130.

o-Xylene 10.0 150. 220.

B> N
> e

(S0 C N ]
¢ ¢ o

N
CLUUUIUTLOOUVOUIOCOULIUVIOOOUVIOULIO OO U OO
. L] . * * L ] [

e
L] L]

o

PQDE PG DA DG DA DA DA DA D4 DK D DA DK DG D K

-
DA PG DA DA D DO DA DA DG DA D DA DG D DD D DG D D DX
'—-I
ve)
o
DX e

-
w
=

P PSP e
~

27
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PUPE DD DA DI DDA D D DA D D D D DA D D D D DG K DG D D D DD X X

Analytical No. 12915 12916 12917

X = Analyzed but not detected ’

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.
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WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental Technoiogies .
. A . Project No. BRA 10041
W61l N313 Washington Ave. P.O. #: o Cﬁ'
SAMPLED BY: ient
DATE REC'D: -30-

Cedarburg, WI 53012 REPORT DATE: 2-.14-89

Re: BRA 10041 APPROVED BY: ¢

VOC Analysis (ng/g or ppb)

Detectin
Limit

v}
[ve}
]
RN

Benzene

Bromoform

Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorobromomethane
1,1-Dichloroethane
1,2~-Dichloroethane
1l,1-Dichloroethylene
1l,2-Dichloroethylene
Dichloromethane
1l,2-Dichloropropane &
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

vinyl Chloride
Trichlorofluoromethane
Dichlorodifluoromethane -
m-Xylene

0 & p-Xylene (as o-Xylene)

N [ and
e & & & & & s e s e 0 e o 0

LI ] ¢ 0 o e o ¢« e 0 . ¢ o o o

PADI DI DI DA DI DA DA DA DA DA DA DA DA DG D DA DG DA D DA DA DK DG DA DY DE DK DD

B OO NNNNNNNEBRNONG R BRNNNBEREBRBNONOOONGO ®N
L]
ol g=jejoNoleNoleRoloNoloNeNeoloNoNololoNoNoloNololoRo oo NoleNoReRe)

Analytical No. ) 12918

X = Analyzed but not detected

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.



ANALY DICA
WISCONSIN LAB CERTIFICATION NO. 737053130

Northern Environmental P.O. #: _

- W61 N313 Washington Ave. SAMPLED BY: Client
P.0. Box 532 DATE REC'D: 1-30-89
Cedarburg, WI 53012 REPORT DATE: 2-13-89,

APPROVED BY: /

- Attn: John Dellaport

Inorganic Analysis (mg/1)
- Supply Detection
Well MW-1 MW-2 MW-3 Limit

- Arsenic X X X X 0.005
Chromium X X X X 0.009

- Copper . X 0.023 X X 0.005
Zinc 0.008 0.012 0.004 0.016 0.003
Analytical No. 12914 12915 12916 12917
X = Analyzed but not detected

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.



SAVERONNMENT ] AN ANAIYTION!

FOR: . VRS
e WISCONSIN LAB CERTIFICATION NO. 737053130
Northern Environmental oo
W6l N313 Washington Ave. SAMPLED BY: Ciient
— P.0O. Box 532 DATE REC'D: 1-30-89
Cedarburg, WI 53012 REPORT DATE: %j§;2>
- Attn: John Dellaport APPROVEDBY: M
Re: Ashland Site
Inorganic Analyses (ug/g)?*
- Detection
DB-4 Limit
_ Arsenic 100. 22.
Chromium 5. 2.
- Copper _ 46.5 1.
Zinc 165. 0.6 f
Analytical No. 12918

* Calculated on the dry weight basis

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.



Northern Environmental Technblogies
P.0O. Box 532
- Cedarburg, WI 53012

Attn: John Dellaport

T A ]
N E.‘\n.

WISCONSIN LAB CERTIFICATION NO. 737053130

P.O. #: Proj. BRA 10041

SAMPLED BY: Client

DATE REC'D: 1-27-89

REPORT DATE: 2=-16-89

APPROVED BY:

Ashland Site Assessment

Detection

Limit MW-1

B BODS, mg/1 6. 14.

_- CoD, mg/1 10. 330.
SO4, mg/1 0.3 3.6

- Ci, mg/1 o 0.1 54.8
NPOC, mg/1 0.1 29.0
a Analytical No. 12831

X = Analyzed but not detected

MW-2 MW-3
14. 42.
224. 1870.
5.5 4.6
64.6 64.1
25.2 27.1 |

12832 12833

All analyses have been conducted in accordance with the Enviroscan Analytical Services Quality Assurance Program.
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CHAIN OF CUSTODY RECORD

PROJECT NO. [PROJECT NAME / CLIENT U
BeRlood) \ASHLAND Si75  AssESS T NO 0
SAMPLERS; (Signature ' 5 ‘
C. z),QﬁMP(— OF /; U REMARKS
: CON- ) YA
e e TAINERS 0/ 2
SAMPLE S| < /. 07N/ 0
NO. | DATE | TIME K SAMPLE LOCATION 74" SYAY A
"-JB—F 25§71 7200— v W‘*ﬁ/f@éﬂ:@—“ SRS N - S N - ——f | A2 semae SR TED
mw -/ «“ /400 v 4 / KX | X > WATEE St/ e
mw-2 | » /335 v p / K| | |y | 4
-3 | v if V " / X | X x> | > ¢
IRELINQUISHED BY: fSignajure) DATE/TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE/TIME RECEIVED BY: (Signature)
Eé“c Am
QUISHED BY: (Signature)] DATE/TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE/TIME RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)] DATE/TIME _ |RECEIVED FOR LABORATORY | DATE/TIME | REMARKS: /’ 0' ~ 2 cooises
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A

ENVIRONMENTAL AND ANALYTICALSERVICES 303 West Military Road

Rothschild, W1 54474
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CHAIN OF CUSTODY RECORD

PROJECT NO. [PROJECT NAME / CLIENT C” /\f
BRAY 1009y |ASite anld Ssrg ASSES S 7 50/ ’ Y
SAMPLERS: (Signature) NO- Q\ t’
<§u—*¢ﬁ A OF \'( X REMARKS
— CON- W/~
a {
SAMPLE 1E TAINERS YA ’b
DATE | TIME SAMPLE LOCATION Y
NO. 8 5 N %§ v\s,,\
S V2558 | Jooo Nt of it 72 5 X[ ¥|x | ¥ WATEL (o e€S
M-l w1300 v i 5 XX | LK w
mw-2 | |33 v " 5 X | XX |X /
mw-3 | i (015 Vv n 57 X lx X "
Ryl 212 1 P,.k\.‘
DB-Y Y-24-59 | 0g00 v y / X )]L X ¥ Sor_ S gl
Sle?w‘h sub%\e SL~ j‘“t_\— 4 Emv

ENVIRONMENTAL AND ANALYTICALSERVICES

ENVIRSSGAN

303 West Military Road
Rothschild, WI 54474
(715) 359-7226

IRELINQUISHED BY; (§igpature)| DATE/TIME  |RECEIVED BY: (Signature) RELINQUISHED BY: (Signature)] DATE/TIME  |RECEIVED BY: (Signature)
C }M,{,& L2e-g9 |/t 7
y N V. J’f |
RELINQUISHED BY: (Signature)] DATE/TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature)] DATE/TIME RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature)] DATE/TIME gscgl\;ﬁgufgl( LABORATORY [/DATE/TIM5411 REMARKS: / oF 2 COooises
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CHAIN OF CUSTODY RECORD

PROJECT NO. |PROJECT NAME / CLIENT
BRa)oow/ 45#1./4/1/.0 1/4571&}47‘&2’ UT7L1T7ES

DR AsHL AN D NO
SAMPLERS signgre) '

& lm T;EICI)NEFES
O TE| DATE | TIME | 3 | X SAMPLE LOCATION %\v‘
. o=

Do
PBts=#-35
DR Z|F1747/300 | X | s oF greprion nns | 4 | floart Lomprnie ford Seralo
DiRs J-1-87|0925 | X | Wesr 27 swerescan/ wree |/ )i e d 5/ 20 AL Stued

bl PO BRAICOY

ENVIRONMENTAL AND ANALYTICALSERVICES

ENVIRSSGAN

303 West Military Road
Rothschild, W1 54474
(715) 359-7226

UISHED BY:, (Signature) DATE/TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE/TIME RECEIVED BY: (Signature)
oIV A 289 (330
R“JNQUISHED BY: (Signature)i DATE/TIME . RECEIVED BY: (Signature) RELINQUISHED BY: (Signature)] DATE/TIME RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature)) DATE/TIME  |RECEIVED FOR LABORATORY DATE/TIME REMARKS:
. BY: (Signature)
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APPENDIX A2

FECAL COLIFORM RESULTS
ASHLAND TREATMENT PLANT LABORATORY

-
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BACTERIOLOGICAL EXAMINATION OF WATER

~ pH of Presumptive Broth _____.é._r_j pH of Confirmed Broth é —’;

Time & ’ Time

w Date Sampling Collected Inocu- ML. Presumptive Confirmed
o Sampled Point By: lated Used 24 hr 48 hr 24 hr 48 hr
. Jehn ‘ ' ,

L NLRSC) | s, | Deflapet (JACET | /O | £ —

) . . ¥ .

VAV 10/ . -l
|2 |+ -

p2nck to L K| C | /0 + I
| 0 | + -

T -
I

m, . 5 ' g1 - —

“ Ll 2 i sl

: 7l - -

e ==

A ,
- e |
- ' - ‘ :

U———



ASHLAND WATER UTILITY

ASHLAND, WISCONSIN

BACTERIOLOGICAL EXAMINATION OF WATER

a

pH of Confirmed Broth

4.9
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pH of Presumptive Broth
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ASHLAND WATER UTILITY
ASHLAND, WISCONSIN

BACTERIOLOGICAL EXAMINATION OF WATER

6. &

pH of Confirmed Broth

Time & Time
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APPENDIX B

SOIL EXPLORATION BORING LOGS
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APPENDIX Bl

BOREHOLE LOGS
NORTHERN ENVIRONMENTAL TECHNOLOGIES, INC., JANUARY 1989




A Northern Environmental Technologies

I ncorporated
Sheet 1 of 2
NORTHERN ENVIRONMENTAL TECHNOLOGIES

SOIL EXPLORATION BOREHOLE LOG
ABBREVIATIONS AND SYMBOLS

Column Headings

DEPTH:
SAMPLE:

BLOWS:

RECOV:

% GAS:

PID:

SYMBOL:

Depth in feet below natural ground surface.
Sample identification number.

Number of hammer blows requlred to drive a standard Spllt
barrel sampling device six inches (ASTM 1586).

Split barrel sample recovery in inches, maximum recovery
is 18 inches (ASTM 1586).

Per-cent combustible gas by volume recorded in the
uppermost auger flight immediately before sample
collection.

Photoionization detector soil headspace reading (ppm).

[

Graphic representation of major soil categories and
well construction materials as shown below.

Soil Fill
SR .
gé:ﬁ Wood Waste Fill
;if: Fine to Coarse Sand, Beach Deposit

Sandy Silty Clay with Gravel, Lacustrine
Deposit

Nonbedded Gravelly Clay with Sand and Silty
Sand, Till Deposit

Q% Coarse Graded Sand, Gravel and Clay Till,
Outwash Deposit




A Northern Environmental Technologies
I ncorporated

Sheet 2 of 2
NORTHERN ENVIRONMENTAL TECHNOLOGIES

SOIL EXPLORATION BOREHOLE LOG
ABBREVIATIONS AND SYMBOLS

Concrete Surface Seal

Annular Seal

% Well Screen

~2

@é Sandpack and filter pack

Miscellaneocus Abbreviations

OoD: "Ooutside diameter".

ID: "Inside diameter"™ or "identification".
sd: "Site Datum".

EOB: "End of boring".

EA: "Earth auger".

HSA: | : "Hollow stem auger™.

ppm: "Parts per million".

10YR 5/3: Representative Munsell color notation.

CL, GC, etc.: Unified soil classification group symbol.
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Sheet 1 of 2

BOREHOLE LOG

Project : City of Ashland (BRA10041)

Location: Ashland, Wisconsin

Borehole ID: SB1
Logged by : J.C. Dellaport

LOCATION: 60 feet south of DRILLER: Twin City Start End
aeration tanks Testing
GROUND ELEV: 606.50 RIG: CME 55 DATE: 01/18 01/18
1989 1989
TOTAL DEPTH: 16.0 feet BIT(S): 3.25-inch ID HSA TIME: 1430 1515
6.25-inch OD
BOREHOLE DIA: 6.25 inch FLUID: None COMPLETED AS: MW-1
Monitoring Well
D S B R % P S
E A L E I Y
P M o C G D M MATERIAL DESCRIPTION
T P w o A B AND COMMENTS
H L S v S 0
E L
0.0 0.0 - 0.5: DARK BROWN SILT LOAM TOPSOIL, some
S1 roots and rounded pebbles, slight
0.5 creosote or napthalene odor (OL,
Fill).
1.0
0.5 - 3.5: HETEROGENEOUS MIXTURE OF ORGANIC
1.5 DARK BROWN SANDY CLAY AND REDDISH
BROWN CLAY, (5YR 4/4), with 1l-inch
2.0 wood fragments, moist, soft,
2 strong creosote like odor (Fill,
2.5 Wood Waste).
s2 3 6
3.0
5 .
3.5 : 3.5 - 13.0: WOOD WASTE, predominantly degraded
g wood fibers and chunks with some
4.0 : oily staining on exterior
ok surfaces, some dark brown silty
4.5 E clay. At 7.0 feet, primarily a
1 ANT yellow green stained oily wood
5.0 : 437 fiber mass, extreme creosote odor.
S3 3 7 szg Larger wood slabs encountered at
5.5 i 9.5 and 12.0 feet (FIll, Wood
2 G - Waste). i
6.0 -
S -
6.5 iéé
NSRE
7.0
1
7.5
54 2 1
8.0
4
8.5




A Northern Environmental Technologies
| ncorporated

Project : City of Ashland,
Location: Ashland, Wisconsin

Sheet 2 of 2
BOREHOLE LOG

(BRA10041) Borehole ID: SB1
: Logged by : J.C. Dellaport

LOCATION:

aeration tanks

GROUND ELEV: 606.50

60 feet south of DRILLER: Twin City Start End
Testing
RIG: CME 55 DATE: 01/18 01/18
1989 1989
BIT(S): 3.25-inch ID HSA TIME: 1430 1515

TOTAL DEPTH: 16.0 feet

6.25-inch OD

BOREHOLE DIA: 6.25 inch FLUID: None COMPLETED AS: MW-1
Monitoring Well
D S B R % P S
E A L E I Y
P M o C G D M MATERIAL DESCRIPTION
T P w o A B AND COMMENTS
H L S v S (0]
E L.
8.5 'i
9.0
9.5
10.0
S5 1 |NR
10.5
1
11.0
13.0 - 16.0: SANDY CLAY, reddish brown, soft,
11.5 some rounded 1/8 to 1/2-inch
arkosic sandstone pebbles and
12.0 some subrounded %-inch gabbroic
1 pebbles, moist, medium toughness,
12.5 (2.5-5YR 3/4) (CL - CH, Reworked
, Sé6 1 5 Glacial Till, Lacustrine, Miller
13.0 Creek Formation).
1
13.5 NOTE: 1) Wood fragments often became wedged in
shoe of split spoon as sampler was
14.0 driven. This prevented full sample
recovery and an exact determination
14.5 of interval changes (i.e. S5).
3 2) Static Water Level: ’
15.0 01/18/89 = 5 feet below grade.
S7 4 |16 3) Monitoring well (Mw-1) installed in
15.5 boring on 01/19/89.
7
16.0 EOB: 16.0 Feet
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Project
Location: Ashland, Wisconsin

A Northern Environmental Technologies
I ncorporated

City of Ashland,

Sheet 1 of 2

BOREHOLE LOG

(BRA10041)

Borehole ID: SB-2
Logged by : J.C. Dellaport

LOCATION:

TOTAL DEPTH:

606.43

16.0 feet

BOREHOLE DIA: 6.25 inch

150 feet SE of
monitoring well MW-1
GROUND ELEV:

FLUID: None

6.25-inch OD

DRILLER: Twin City Start End
Testing
RIG: CME 55 DATE: 01/18 01/18
1989 1989
BIT(S): 3.25-inch ID HSA TIME: 1530 1615

COMPLETED AS: MW-2
Monitoring Well

D S B R % P S
E A L E I Y
P M o C G D M MATERIAL DESCRIPTION
T P w o) A B AND COMMENTS
H L S A S o}
E L
0.0 0.0 - 4.5: GRAVELLY SILT, organic dark brown
S1 (5YR 2.5/1), dry to slightly
0.5 moist, soft, some wood fragments,
rounded pebbles, root fragments
1.0 (OL, Fill, May be filter cake from
Wastewater Treatment Plant).
1.5
2.0
2
2.5
S2 1 NR
3.0
1
3.5
4.0
4.5 4.5 - 10.8: WOOD WASTE, moist, greenish black
2. stained wood chips and fibrous
5.0 : fragments, strong creosote like
S3 6 3 odor, larger wood slabs at base
5.5 (Fill).
7 i
6.0
6.5
7.0
2
7.5
S4 5 3
8.0
8




=~ Project
Location:

A Northern Environmental Technologies

I ncorporated

Sheet 2 of 2

BOREHOLE LOG

city of Ashland, (BRA10041)
Ashland, Wisconsin

Borehole ID: SB-2
Logged by : J.C. Dellaport

LOCATION:
monitoring well MW-1

GROUND ELEV:

150 feet SE of DRILLER: Twin City Start End
Testing
606.43 RIG: CME 55 DATE: 01/18 01/18
1989 1989
16.0 feet BIT(S): 3.25-inch ID HSA TIME: 1530 1615

TOTAL DEPTH:

6.25-inch OD

— BOREHOLE DIA: 6.25 inch FLUID: None COMPLETED AS: MW-2
Monitoring Well
D S B R % P S
“"|lE|A|L]|E I|Y
P M o C G D M MATERIAL DESCRIPTION
T P W o A B AND COMMENTS
-~ | H L S v S 0
E L
]
~8.5 1~
“TR] —
9.0 ] —
¥ J—| 10.8 - 11.0: SAND, somewhat poorly graded,
~ 9.5 A fine to medium grained, brown
7 Lo — (5YR 3/4), moist, soft,
10.0 4 — subrounded, trace fine gravel
- S5 7 7 (Y (SP, Beach Deposit, Miller
10.5 Creek Formation).
11
_11.0 11.0 - 13.5: SILTY SAND, brown (5YR 3/4), fine
to medium grained, moist, soft,
11.5 some rounded pebbles up to
%-inch, clayey sand layers,
—12.0 fining with depth (SP - SM,
4 Lacustrine, Miller Creek
12.5 Formation).
—_— Seé6 8 |12
13.0
11
__13;5 13.5 - EOB: SANDY SILT, brown (5YR 3/4), with
some fine subrounded pebbles up
14.0 to %-inch, firm, dry to slightly
moist (ML, Glacial Till, i
—14.5 Lacustrine, Miller Creek
5 Formation).
15.0
— S7 7 112
15.5
13
—_16.0 EOB: 16.0 Feet
NOTE: 1) Monitoring Well MW-2 installed in
boring on 01/20/89.
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=~ Project : City of Ashland,

Sheet 1 of 2

BOREHOLE LOG

(BRA10041)

Location: Ashland, Wisconsin

Borehole ID: SB-3
Logged by : J.C. Dellaport

LOCATION: 55 feet SE of
artesian well

GROUND ELEV: 610.37

TOTAL DEPTH: 16.0 feet

- BOREHOLE DIA: 6.25 inch

6.25-inch OD
FLUID: None

DRILLER: Twin City Start End
Testing
RIG: CME 55 DATE: 01/19 01/19
1989 1989
BIT(S): 3.25-inch ID HSA TIME: 1308 1500

COMPLETED AS: MW-3
Monitoring Well

_|p|s|B|R|S%|P]|S
E A L E I Y
P M O C G D M MATERIAL DESCRIPTION
T P w 0] A B AND COMMENTS
- H L S v S 0
E L
- 0.0 0.0 - 2.0: GRAVELLY CLAYEY SILT, dark brown
S1 to black (2.5YR 3/0), organic,
0.5 heterogeneous, some fine angular
gravel, moist, soft, slight peaty
~ 1.0 odor (OL, Fill).
1.5
2.0 2.0 - 5.5: SILTY SAND AND CLAY, dark brown
2 (5YR 3/1), well graded silty sand
- 2.5 with rounded fine pebbles, a
S2 1 8 1-inch angular glassy slag chunk,
3.0 moist, soft. Bottom 12 inches is
2 heterogeneous clay with some
~ 3.5 rounded pebbles, soft, moist,
with 1 inch layer of degraded
4.0 moist wood chips, no odor (SW -
—_ SM, Fill).
4.5
1
_ 5.0
S3 2 8
5.5 5.5 - 10.5: WOOD WASTE, upper 3 feet fairly
2 dry to moist, dark stained wood
~— 6.0 chunks and fragments. From 8.5 to
10.5, wood is more moist, strong
6.5 greenish color, slight petroleum
- odor, oily sheen on wood surfaces,
7.0 ~boulder or cobble at base (Fill).
2
7.5
- sS4 | 2
8.0
8
— 8.5
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Project :
Location: Ashland, Wisconsin

Sheet 2 of 2
BOREHOLE LOG

LOCATION: 55 feet SE of
artesian well

GROUND ELEV: 610.37

TOTAL DEPTH: 16.0 feet

BOREHOLE DIA: 6.25 inch

City of Ashland, (BRA10041) Borehole ID: SB-3
. Logged by : J.C. Dellaport
DRILLER: Twin City Start End
Testing

RIG: CME 55 DATE: 01/19 01/19

: 1989 1989

BIT(S): 3.25-inch ID HSA TIME: 1308 1500

6.25-inch OD
FLUID: None COMPLETED AS: MW-3
Monitoring Well

D S B R % P S
E A L E I Y
P M 0] C G D M MATERIAL DESCRIPTION
T P w o A B AND COMMENTS
H L S A" S o]
E L
8.5
9.0
9.5
10.0
S5 * * Blow Counts S5: 100/12 inches
10.5 10.5 Feet: Boulder or cobble pushed to side.
11.0 10.5 - EOB: SAND, thinly bedded layers of
subrounded fine sand, medium sand
11.5 and clayey coarse to very coarse
sand. Each layer is poorly graded,
12.0 brown (5YR 3/4), moist to ‘
11 saturated, soft (SW, Beach
12.5 Deposit, Miller Creek Formation).
. S6 |21 (14
13.0
25
13.5
14.0
14.5
12
15.0
S7 |22 |18
15.5
29
16.0 EOB: 16.0 Feet
NOTE: 1) Sand caved into hole and against well
screen (10.5 - 15.0 feet) during
monitoring well MW-3 installation.




~ Project
Location: Ashland, Wisconsin
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I ncorporated

City of Ashland,

Sheet 1 of 8

BOREHOLE ILOG

(BRA10041)

Borehole ID: 88-1
logged by : J.C. Dellaport

LOCATION: West of final
sedimentation tanks
GROUND ELEV: 606.8

RIG: CME 55

DRILLER: Twin City Start End
Testing

DATE: 01/20 01/20

- 1989 1989
TOTAL DEPTH: 61.0 feet BIT(S): 3.25-inch ID HSA TIME: 1200 1535
FLUID: 0.0 - 14.5': None
- BOREHOLE DIA: 6.25 inch 14.5 - 61.0: Bentonite COMPLETED AS: Soil
Slurry Boring
D S B R % P S
~|E|lAa|L]|E I|Y
P M 6] C G D M MATERIAL DESCRIPTION
T P \ o A B . AND COMMENTS
— H L S v S 0 i
E L
. 0.0 0.0 - 1.5: GRAVELLY SANDY SILT, Dark brown
to black, moist, soft, low
0.5 plasticity, some 1/2 to 1 inch
S1 - angular red brick fragments,
~ 1.0 heterogeneous
(5YR 2.5/1) (ML, Fill).
1.5 1.5 - 3.5: GRAVELLY SAND, Brown fine to
—_ medium sand with some very coarse
2.0 grains, a few rounded red arkosic
6 sandstone pebbles up to 1 inch
_ 2.5 diameter. Some clayey sand layers
s2 | 3 | 12 - at base (5 YR 3.5/3) (SP - SC,
3.0 Fill).
4
-~ 3.5 3.5 - 11.0: SANDY CLAY, reddish brown and
brown, moist, no odor, medium
4.0 toughness, heterogeneous, trace
_ . wood fragments at 7 ft. and 1/4"
4.5 coal cinders (CL, Fill).
3
5.0
~ S3 | 3|9 -
5.5
5 ;
~ 6.0
6.5
—_
7.0
1
7.5
- S4 2 4 -
8.0
2
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Sheet 2 of 8

BOREHOLE LOG

Project : City of Ashland, (BRA10041) Borehole ID: 88-1
Location: Ashland, Wisconsin Logged by : J.C. Dellaport
LOCATION: West of final DRILLER: Twin City Start End
sedimentation tanks Testing
GROUND ELEV: 606.8 RIG: CME 55 DATE: 01/20 01/20
1989 1989
TOTAL DEPTH: 61.0 feet BIT(S): 3.25-inch ID HSA TIME: 1200 1535
FLUID: 0.0 - 14.5': None ,
BOREHOLE DIA: 6.25 inch 14.5 - 61.0: Bentonite COMPLETED AS: Soil
Slurry Boring
D S B R % P S
E A L E I Y
P M o C G D M MATERIAL DESCRIPTION
T P W o A B AND COMMENTS
H L S v S o]
E L
8.5
9.0
9.5
3
10.0
S5 1 7 -
10.5
3
11.0 11.0 - 14.5: HETEROGENEOUS GRAVELLY SILT AND
CLAY, one inch layer of dark
11.5 brown to black (5YR 2.5/1),
S6 silt with trace flat %-inch
12.0 shale chips and blocky coal
fragments, moist, soft. Enclosed
12.5 within 6 inch layer of reddish
: brown, soft, moist, fat clay
13.0 (5YR 3/4), 2 inch wood fragment
at base (ML, CH, Fill).
13.5
14.0
14.5 - 35.5: GRAVELLY SILTY CLAY, reddish
14.5 brown, soft, moist, no odor,
1 L-inch rounded dolomite and red
15.0 ’ elongate sandstone pebbles, trace
S7 5 fine sand, homogeneous, medium
15.5 toughness and plasticity, (5YR
10 3/4) (CL, Glacial Till, Lacu-
16.0 strine, Miller Creek Formation).
NOTE: S6, 11.5 - 13.5 feet: Thin wall tube
16.5 sample, bottom of tube, dark brown to
black pebbly clay and wood chips,
.0 slight petroleum odor.




A Northern Environmental Technologies
I ncorporated

= Project : City of Ashland,
Location:

(BRA10041)
Ashland, Wisconsin

BOREHOLE LOG

Logged by

Sheet 3 of

Borehole ID: 88-1

8

: J.C. Dellaport

LOCATION: West of final
GROUND ELEV: 606.8
TOTAL DEPTH: 61.0 feet

— | BOREHOLE DIA: 6.25 inch

sedimentation tanks

DRILLER: Twin City
Testing
RIG: CME 55

BIT(S): 3.25-inch ID HSA
FLUID: 0.0 - 14.5': None
14.5 - 61.0: Bentonite
Slurry

Start
DATE: 01/20

1989
TIME: 1200

COMPLETED AS:
Boring

End
01/20
1989
1535

Soil

ZTHYMEO
nZoHw
<onNmX
o

OxH

HEYR P N0
0> 0

HOwR<n

MATERIAL DESCRIPTION
AND COMMENTS

17.0

17.5

~—18.0

18.5

19.0

19.5

S8 2 |18

—20.5

21.0

21.5

22.0

22.5

~23.0

23.5

24.0

24.5

25.0
S9 3 (18

~25.5




— 26.5

— 29.0

—31.5

—~34.0

Project
Location

A Northern Environmental Technologies
I ncorporated

City of Ashland,
Ashland, Wisconsin

[ Y]

(BRA10041)

BOREHOLE ILOG

Logged by

Sheet 4 of

Borehole ID: 88-1

8

: J.C. Dellaport

LOCATION: West of final
sedimentation tanks
GROUND ELEV: 606.8

TOTAL DEPTH: 61.0 feet

BOREHOLE DIA: 6.25 inch

DRILLER: Twin City
Testing
RIG: CME 55

BIT(S): 3.25-inch ID HSA
FLUID: 0.0 -~ 14.5': None
14.5 - 61.0: Bentonite
Slurry

Start
DATE: 01/20
1989
TIME: 1200
COMPLETED AS:
Boring

End
01/20
1989
1535

Soil

ool B ol o Blw)
n=Eorw
<onmM.

o0

HiEtgR >0
0o

MATERIAL DESCRIPTION
AND COMMENTS

25.5

26.

27.

27.

28

28

29
30

30

31.

32

32

33.0

33.5

9]
O
w

.0

.5

.5

.0

S10{ 3 |[NR

.5

.0

.5




= Project

Location

A Northern Environmental Technologies
I ncorporated

City of Ashland,
Ashland, Wisconsin

Sheet 5

BOREHOLE LOG

(BRA10041)

Borehole ID: 88-1

of

8

Logged by ¢ J.C. Dellaport

LOCATION: West of final DRILLER: Twin City Start End
sedimentation tanks Testing
GROUND ELEV: 606.8 RIG: CME 55 DATE: 01/20 01/20
- 1989 1989
TOTAL DEPTH: 61.0 feet BIT(S): 3.25-inch ID HSA TIME: 1200 1535
FLUID: 0.0 - 14.5': None
— BOREHOLE DIA: 6.25 inch 14.5 - 61.0: Bentonite COMPLETED AS: Soil
Slurry Boring
D S B R %
" |E|A|L|E
P M 0] C G MATERIAL DESCRIPTION
T P W 0] A AND COMMENTS
—_ H L S v S
E
— 34.0 ‘
34.5
2
~ 35.0
S1l1| 2 |18
35.5 35.5 - 54.5: GRAVELLY LEAN CLAY WITH SAND,
- 5 soft to firm, more sand than
36.0 above, moist, red degraded
rounded 1%-inch sandstone
_ 36.5 pebble (2.5 - 10YR 3/6) and
rounded 1l-inch green sandstone
37.0 pebble (CL, Glacial Till,
Miller Creek Formation).
- 37.5
38.0
38.5
_39.0
39.5
12
— 40.0
S12|26 |18
40.5
—_ 18
41.0
__41.5
42.0

— 42.5




=—Project :

A Northern Environmental Technologies
I ncorporated

City of Ashland,

Location: Ashland, Wisconsin

(BRA10041)

BOREHOLE LOG

Logged by

Sheet 6 of

Borehole ID: 88-1

8

: J.C. Dellaport

~| LOCATION: West of final DRILLER: Twin City start | End
sedimentation tanks Testing
GROUND ELEV: 606.8 RIG: CME 55 DATE: 01/20 | 01/20
- 1989 1989
TOTAL DEPTH: 61.0 feet BIT(S): 3.25-inch ID HSA | TIME: 1200 1535
FLUID: 0.0 - 14.5': None
| BOREHOLE DIA: 6.25 inch 14.5 - 61.0: Bentonite COMPLETED AS: Soil
Slurry Boring
p|ls|B|R| % ]| P|Ss
“|E|A|L|E I|Y
p{M|o|c|lc|D|M MATERIAL DESCRIPTION
T|P|W|oO|A B AND COMMENTS
—~|lH|L|s]|V]s o
E L
_42.5
43.0
~43.5
44.0
44.5
15
_45.0
s13|21 | 4
45.5
24
—46.0
46.5
47.0
_47.5
48.0
—48.5 ‘
49.0
T49.5
10
50.0
- S14(16 | 9
50.5
24
~51.0




A Northern Environmental Technologies
/' ncorporated

- Sheet 7 of 8
BOREHOLE LOG

=~ Project : City of Ashland, (BRA10041) Borehole ID: 88-1
Location: Ashland, Wisconsin . Logged by : J.C. Dellaport
LOCATION: West of final DRILLER: Twin City Start End
sedimentation tanks Testing
GROUND ELEV: 606.8 RIG: CME 55 DATE: 01/20 01/20
- 1989 1989
TOTAL DEPTH: 61.0 feet BIT(S): 3.25-inch ID HSA TIME: 1200 1535
FLUID: 0.0 - 14.5': None
- BOREHOLE DIA: 6.25 inch 14.5 - 61.0: Bentonite COMPLETED AS: Soil
Slurry Boring
_|pls|B|R|%|P|S
E A L E I Y
P M O C G D M MATERIAL DESCRIPTION
T P w 0] A B AND COMMENTS
- H L S v S o]
E L
— 51.0
51.5
~ 52.0
52.5
53.0
_ 53.5
54.0 BLOW COUNTS S15: 100/15"
— 54.5 '°5§6 54.5 - EOB: SAND WITH CLAY AND GRAVEL,
5320 well graded, moist, soft, angular
55.0 DS ES to subangular, 3/4-inch gabbroic
- S15| * |10 8.95$?5$ and sandstone pebbles, 2.5YR 3/4
55.5 AR (SW-SC, Glacial Outwash, Copper
RS Falls Formation). '
_56.0 S,
230"
,g’.’é
56.5 033
S ‘
57.0 Vé@%;
200820
57. D65 O
> &§Q§£
- 2 0.0°g
58.0 ;32%;?
B3
’_58.5 %;QQS
0% .;9‘0
59.0 ;,%;3@
:'.°.. '..;?o;-g
~59.5 SO
oL A




Project :

A Northern Environmental Technologies
! ncorporated

City of Ashland,

Location: Ashland, Wisconsin

(BRA10041)

BOREHOLE LOG

Logged by

Borehole 1ID:

Sheet 8 of

88-1

8

: J.C. Dellaport

LOCATION: West of final DRILLER: Twin City Start End
sedimentation tanks Testing
GROUND ELEV: 606.8 RIG: CME 55 DATE: 01/20 01/20
1989 1989
TOTAL DEPTH: 61.0 feet BIT(S): 3.25-inch ID HSA TIME: 1200 1535
FLUID: 0.0 - 14.5': None
BOREHOLE DIA: 6.25 inch 14.5 - 61.0: Bentonite COMPLETED AS: Soil
Slurry Boring
D S B R % P S
E A L E I Y
P M o] C G D M MATERIAL DESCRIPTION
T P w 0] A B AND COMMENTS
H L S v S o
E L
O
59.5 ST
5?6'?8 200'.0‘.
60.0 3201 BLOW COUNTS S16: 100/10"
si6| * | 6 7 BESS
60.5 e
8o
61.0 o0¥% pop: 61.0 feet
NOTE: 1) At EOB (61.0 feet), boring was.

flowing artesian,

minute flow.

2)
faulty.
this boring.

3)
1/23/89.
20 feet.

"4%-gallons per

Boring abandoned and sealed on
Set bentonite plug at
Tremie grouted cement

slurry to surface.

Photoionization detector operation
PID values are suspect for




A Northern Environmental Technologies
Il ncorporated
Sheet 1 of 5
BOREHOLE LOG

Project : City of Ashland, (BRA10041) Borehole ID: 88-2
Location: Ashland, Wisconsin . Logged by : J.C. Dellaport
LOCATION: 15 feet south of DRILLER:Twin City Testing Start End
aeration tanks RIG: CME 55
GROUND ELEV: 605.4 BIT(S): DATE: 01/17 01/25
0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 13.5-61.0': 2.875 Tricone| TIME: 1100 1415
BOREHOLE DIA: FLUID: 0.0 - 13.5': None
0.0 - 13.5 ft: 6.25 inch 13.5 - 61.0: Bentonite COMPLETED AS: Soil
13.5 - 61.0 ft: 2.875 inch Slurry Boring
D S B R % P S
E A L E I Y
P M 0] C G D M MATERIAL DESCRIPTION
T P W 0] A B AND COMMENTS
H L ] v S ¢
E L
0.0 0.0 - 3.5: CLAYEY SILT, reddish brown
S1 (5YR 3/3) slightly moist, soft,
0.5 some trace sand at top, finer with
depth, trace fine gravel, ‘
1.0 heterogeneous (CL, Fill).
1.5
2.0
2
2.5
S2 3 11
3.0
4
3.5 3.5 - 12.1: CILAY, reddish brown, 5YR 4/4 soft,
very moist plastic clay with trace
4.0 fine gravel, heterogeneous, dark
A brown organic clay pockets, (5YR
4.5 2.5/1) (CL-CH, Fill).
1
5.0
S3 2 8
5.5
3 é »
6.0
6.5
7.0
1
7.5
S4 1 6
8.0
2
8.5




A Northern Environmental Technologies

! ncorporated

Sheet 2 of 5

BOREHOLE LOG

Project : City of Ashland, (BRA10041) Borehole ID: 88-2
Location: Ashland, Wisconsin Logged by : J.C. Dellaport
LOCATION: 15 feet south of DRILLER:Twin City Testing Start End
aeration tanks RIG: CME 55
GROUND ELEV: 605.4 BIT(S): DATE: 01/17 01/25
0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 13.5-61.0': 2.875 Tricone| TIME: 1100 1415
BOREHOLE DIA: FLUID: 0.0 - 13.5': None
0.0 - 13.5 ft: 6.25 inch 13.5 - 61.0: Bentonite COMPLETED AS: Soil
13.5 - 61.0 ft: 2.875 inch Slurry Boring
D S B R % P S
E A L E I Y
| M o C G D M MATERIAL DESCRIPTION
T P W o A B 5 AND COMMENTS
H L S \' S o]
E L
8.5 S5: 8.5 - 10.5: THIN WALLED TUBE SAMPLE
FOR GEOTECHNICAL ANALYSIS
9.0
9.5
10.0
S5 12
10.5
11.0
11.5
12.0 12.1 - 12.4: WOOD WASTE, greenish - black
1 moist stained wood chips and
12.5 fragments, strong creosote-like
: S6 2 7 odor, (Fill).
13.0 12.4 - 12.6: SAND, brown stained medium,
2 poorly graded san, creosote-like
.5 odor, saturated (SP, near shore,
Reworked Glacial Till, Beach
14.0 Deposit, Miller Creek Formation).
12.6 - 16.0: CLAY, reddish brown, (2.5YR'4/4)
.5 moist, soft, plastic, with trace
2 fine gravel and sand (CL - CH,
15.0 Glacial Till, Lacustrine, Miller
S7 3 {17 Creek Formation).
.5
4 NOTE: 16.0 - 61.0 feet logged by Twin
16.0 City Testing Corporation
16.0 - 24.5: FAT CILAY WITH SAND, red, moist,
16.5 medium to stiff, (CH, Possible
Fill). .
.0




A Northern Environmental Technologies

I ncorporated
- Sheet 3 of 5
BOREHOLE LOG
= Project : City of Ashland, (BRA10041) Borehole ID: 88-2
Location: Ashland, Wisconsin Logged by : J.C. Dellaport
LOCATION: 15 feet south of DRILLER:Twin City Testing Start End
aeration tanks RIG: CME 55
- GROUND ELEV: 605.4 BIT(S): DATE: 01/17 01/25
0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 13.5-61.0': 2.875 Tricone| TIME: 1100 1415
BOREHOLE DIA: FLUID: 0.0 - 13.5': None
— | 0.0 - 13.5 ft: 6.25 inch 13.5 - 61.0: Bentonite COMPLETED AS: Soil
13.5 - 61.0 ft: 2.875 inch Slurry Boring
— D S N R % P S
E A E I Y
P M v C G D M MATERIAL DESCRIPTION
T P A 0] A B v AND COMMENTS
- H L L v S o] ’
E L
- 17.0
18.0
T 19.0
20.0
- S8 |16
21.0
—22.0
23.0
T 24.0
24.5 - 26.0: SILTY SAND, with a little gravel,
25.0 fine-grained, reddish-brown,
- S9 |37 moist, very dense (SM, Beach
26.0 Deposit). _
) 26.0 - 34.0: FAT CLAY WITH SAND, red, moist,
—27.0 rather stiff, trace of gravel
(CH, Lacustrine).
28.0
T 29.0
30.0
- S10]14
31.0
—32.0
33.0
—34.0




A Northern Environmental Technologies
I ncorporated

Project

: City of Ashland,
Location: Ashland, Wisconsin

(BRA10041)

BOREHOLE LOG

Logged by

Sheet 4 of

Borehole ID: 88-2

5

: J.C. Dellaport

LOCATION:

GROUND ELEV: 605.4

TOTAL DEPTH: 61.0 feet
BOREHOLE DIA:
0.0 - 13.5 ft: 6.25 inch

15 feet south of
aeration tanks

DRILLER:Twin City Testing
RIG: CME 55

BIT(S):

0.0-13.5': 3.25 ID HSA
13.5-61.0': 2.875 Tricone
FLUID: 0.0 - 13.5': None
13.5 - 61.0: Bentonite

Start
DATE: 01/17

1989
TIME: 1100

COMPLETED AS:

End
01/25
1989
1415

Soil

13.5 - 61.0 ft: 2.875 inch Slurry Boring
D S N R % P S
E A E I Y
P M v C G D M MATERIAL DESCRIPTION
T P A (0] A B ) AND COMMENTS
H L L v S 0 *
E L
E===
34.0 34.0 - 43.0: SILTY SAND, with a little gravel,
reddish-brown, fine-grained,
35.0 moist, very dense (SM Glacial
S1137 Till). J
36.0
37.0
38.0
39.0
40.0
S12178
41.0
42.0
43.0 i1 43.0 - 56.0: POORLY GRADED SAND WITH SILT,
WAL with a little gravel, reddish-
44.0 S0V brown, fine-grained, water
%Ooé%' bearing, very dense (SP - SM,
45.0 oo o0 Glacial Outwash).
S13|79 oSS
To QY sOC
46.0 | 00 S0
Q" 0O«
B ICS.
47.0 L
n.b.'?o:g
1 9. O0et
48.0 B0z Db
h
ST
49.0 .':6?'9,‘3,-5
8%,
50.0 DA
S14|70 PD S
51.0 R
Q0SS




A Northern Environmental Technologies
! ncorporated

Project : City of Ashland,

Location: Ashland, Wisconsin

BOREHOLE LOG

(BRA10041)

Sheet 5 of b5

Borehole ID: 88-2
Logged by : J.C. Dellaport

LOCATION:

15 feet south of
aeration tanks

DRILLER:Twin City Testing Start End

RIG: CME 55

GROUND ELEV: 605.4 BIT(S): DATE: 01/17 01/25
0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 13.5-61.0': 2.875 Tricone| TIME: 1100 1415
BOREHOLE DIA: FLUID: 0.0 - 13.5': None
0.0 - 13.5 ft: 6.25 inch 13.5 - 61.0: Bentonite COMPLETED AS: Soil
13.5 - 61.0 ft: 2.875 inch Slurry Boring
D S N R % P
E A E I
P M v C G D MATERIAL DESCRIPTION
T P A o] A " AND COMMENTS
H L L v S
E
51.0
52.0
53.0
54.0
55.0
S15|80
56.0 56.0 - 61.0: SILTY SAND, with a little gravel,
reddish-brown, fine-grained,
57.0 moist, very dense (SM, Glacial
Till).
58.0
59.0
60.0
S16{62
61.0 EOB - 61.0 feet
NOTE: 1) Field compressive strength on soil
sample S3; 0.25 - 0.3 SQ. FT.

2) Portion of soil sample S6 submitted
for laboratory analysis of base/
neutral and acid extractable
compounds.

3) Static Water Level: 8 feet below
grade 4 hours after drilling to
16.0 feet.

4) Boring was temporarily cased to 13.5
feet (4%" OD steel casing with (1)
threaded coupling). Annulus was
grouted with a cement bentonite
slurry which cured for 24 hours.




A Northern Envirenimental Technologies
) Il ncorporated
- Sheet 1 of 8
BOREHOLE LOG

— Project : City of Ashland, (BRA10041) Borehole ID: 88-3
Location: Ashland, Wisconsin . Logged by : J.C. Dellaport
~ | LOCATION: 110 feet SE of DRILLER:Twin City Testing Start End
vacuum filter building RIG: CME 55
GROUND ELEV: 606.2 BIT(S): DATE: 01/19 01/25
- 0.0-14.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 14.5'-61.0':2.875 Tricone| TIME: 1045 1130
BOREHOLE DIA: FLUID: 0.0 - 16.0': None
— | 0.0 - 16.0 ft: 6.25 inch 16.0 - 61.0: Bentonite COMPLETED AS: Soil
16.0 - 61.0 ft: 2.875 inch Slurry Boring
| p|s|B|R|%|P]|S
E A L E I Y
P M 0] C G D M MATERIAL DESCRIPTION
T P W 0] A B AND COMMENTS
-] H L S v S 0
E L
-~ 0.0 0.0 - 2.0: GRAVELLY SILTY CLAY, heterogeneous
S1 medium brown (5YR 3/3) and dark
0.5 brown (5YR 3/1), moist, soft, some
root matter and trace fine coal
— 1.0 chips (CL, Topsoil and Fill).
1.5
2.0 2.0 - 4.7: GRAVELLY CLAYEY SILT AND PEAT, dark
3 brown (5YR 2.5/1) soft organic silt
_ 2.5 and reddish brown (2.5YR 4/6) moist
S2 9 12 clayey silt. Black rooty peat and
3.0 wood chips at base (6") (ML, Fill).
4
—3.5
4.0
4.5 4.7 -10.7: WOOD WASTE, moist greenish-black
2 stained wood chips and fibrous
_ 5.0 fragments. Mild creosote - like
S3 2 5 odor. Saturated and water bearing
5.5 (Fill).
4 i
—6.0
6.5
7.0
4
7.5 SN
S4 2 5 4 ;
8.0 {ﬂ %)
: 75k
—8.5 0S5




Project

A Northern Environmental Technologies
I ncorporated

City of Ashland,
Location: Ashland, Wisconsin

(BRA10041)

BOREHOLE LOG

Logged by

Sheet

Borehole ID: 88-

2

3

of 8

: J.C. Dellaport

LOCATION: 110 feet SE of DRILLER:Twin City Testing Start End
vacuum filter building RIG: CME 55
GROUND ELEV: 606.2 BIT(S): DATE: 01/19 01/25
0.0-14.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 14.5'-61.0':2.875 Tricone| TIME: 1045 1130
BOREHOLE DIA: FLUID: 0.0 - 16.0': None _
0.0 - 16.0 ft: 6.25 inch 16.0 - 61.0: Bentonite COMPLETED AS: Soil
16.0 - 61.0 ft: 2.875 inch Slurry Boring
D S B R % P S
E A L E I Y
P M (0] C G D M MATERIAL DESCRIPTION
T P w o A B . AND COMMENTS
H|L|S|V]Ss o
E L
Tt
8.5
9.0
9.5
2
10.0
S5 1 5
10.5 10.7 - 29.5: SANDY SILT WITH SAND, reddish
9 brown fine to medium saturated
11.0 sand layer (3") overlying firm
slightly moist reddish brown
11.5 (2.5YR 3/4) sandy silt. Some
rounded weathered mafic pebbles
12.0 1/8 - 1/2 inch, trace clay in
7 matrix (SC - ML, Lacustrine,
12.5 Miller Creek Formation).
S6 8
13.0 NOTE: Northern Environmental Hydrogeologist
19 observed drilling to 16.0 feet and
13:5 logged soil samples, collected by
driller, to 61.0 feet.
14.0
14.5
20
15.0
S7 |21
15.5
26
16.0
16.5

17.0




—

—23.0

—25.5

A Northern Environinental Technologies
I ncorporated

Project : City of Ashland,

(BRA10041)
Location: Ashland, Wisconsin

BOREHOLE LOG

Logged by

Borehole ID:

Sheet 3 of

88-3

8

: J.C. Dellaport

LOCATION: 110 feet SE of
vacuum filter building
GROUND ELEV: 606.2

TOTAL DEPTH: 61.0 feet
BOREHOLE DIA:
0.0 - 16.0 ft:
16.0 - 61.0 ft:

6.25 inch

2.875 inch

DRILLER:Twin City Testing
RIG: CME 55

BIT(S) :

0.0-14.5': 3.25 ID HSA
14.5'-61.0':2.875 Tricone
FLUID: 0.0 - 16.0': None
16.0 - 61.0: Bentonite
Slurry

Start
DATE: 01/19
1989
TIME: 1045
COMPLETED AS:
Boring

End
01/25
1989
1130

Soil

% P
I
D

N

THYHED
B <
<onNwmX™

HEwR >0
20 0]

HOWR <N

MATERIAL DESCRIPTION
AND COMMENTS

17.0

17.5

18.0

18.5

19.0

19.5

20.0
S8 |50

20.5

21.0

21.5

22.0

22.5

23.5

24.0

24.5

25.0
S9 |48




A Northern Environmental Technologies
/| ncorporated

Project City of Ashland,

Location

Sheet 4 of 8

BOREHOLE LOG

(BRA10041)

Ashland, Wisconsin

88-3
J.C. Dellaport

Borehole ID:
Logged by :

LOCATION: 110 feet SE of DRILLER:Twin City Testing Start End
vacuum filter building RIG: CME 55
GROUND ELEV: 606.2 BIT(S): DATE: 01/19 01/25
0.0-14.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 14.5'-61.0':2.875 Tricone| TIME: 1045 1130
BOREHOLE DIA: FLUID: 0.0 - 16.0': None
0.0 - 16.0 ft: 6.25 inch 16.0 - 61.0: Bentonite COMPLETED AS: Soil
16.0 - 61.0 ft: 2.875 inch Slurry Boring
D S N R % P S
E A E I Y
P M \" C G D M MATERIAL DESCRIPTION
T P A o A B AND COMMENTS
H L L v S o]
E L
25.5 5
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5 29.5 - 31.0: SAND AND SILTY CLAY, reddish
_ brown (2.5YR 3/4) thinly bedded
30.0 fine poorly graded sand layers
S10(22 (1/2") alternating with reddish
30.5 brown silty clay (3"), trace fine
gravel, moist, firm (SP - SC,
31.0 EER R reworked Glac1a1 Till, Mlller
A% Creek Formation).
31.5 §§§§3 31.0 - 39.5: COARSE SAND, reddish brown (2 5YR
%ﬁ@gﬁ 3/4) well graded fine to very
32.0 ol coarse sand, some silt and fine
ey gravel (SW Glacial Outwash,
32.5 %éﬁﬁg Copper Falls Formation).
33.0 B
D02 ]
33.5 SRy
o (2 '.'°.°.Q'
34.0 520
Ve AV -




A Northern Environmental Technologies
I ncorporated

Sheet 5 of 8
BOREHOLE LOG
—~ Project : City of Ashland, (BRA10041) Borehole ID: 88-3
Location: Ashland, Wisconsin Logged by : J.C. Dellaport
- LOCATION: 110 feet SE of DRILLER:Twin City Testing Start End
vacuum filter building RIG: CME 55
GROUND ELEV: 606.2 BIT(S): DATE: 01/19 01/25
-_ 0.0-14.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 14.5'-61.0':2.875 Tricone| TIME: 1045 1130
BOREHOLE DIA: FLUID: 0.0 - 16.0': None
— 0.0 - 16.0 ft: 6.25 inch 16.0 - 61.0: Bentonite COMPLETED AS: Soil
16.0 - 61.0 ft: 2.875 inch Slurry Boring
D S N R % P S
- E A E I Y
P M v C G D M MATERIAL DESCRIPTION
T P A 0 A B . AND COMMENTS
— H L L v S o] -
E L
RERE:
_ 34.0 Y
34.5 ks
S11[19 S5
35.5 R
- Hs
36.0 SO0
SR
36.5 NG
- R ORSS
37.0 Q0
~ 37.5 D° )
38.0
"~ 38.5
39.0
39.5 39.5 - 54.5: SANDY SILT AND SILTY SAND, firm
reddish brown (2.5YR 3/4) sandy
— 40.0 silt with fine angular gravel.
S12(80 Grades into a soft silty sand at
40.5 44.5 feet (ML, Glacial Till and
_ Outwash, Copper Falls Formation).
41.0
41.5
42.0
— 42.5




= Project

A Northern Environmental Technologies
! ncorporated

City of Ashland,
Location: Ashland, Wisconsin

(BRA10041)

BOREHOLE LOG

Logged by

Sheet 6 of

Borehole ID: 88-3

8

: J.C. Dellaport\

LOCATION:

TOTAL DEPTH:
BOREHOLE DIA:
-_ 0.0 - 16.0 ft:

606.2

61.0 feet

110 feet SE of
vacuum filter building
GROUND ELEV:

6.25 inch

DRILLER:Twin City Testing
RIG: CME 55

BIT(S) :

0.0-14.5': 3.25 ID HSA
14.5'-61.0':2.875 Tricone
FLUID: 0.0 - 16.0': None
16.0 - 61.0: Bentonite

Start
DATE: 01/19

1989
TIME: 1045

COMPLETED AS:

End
01/25
1989
1130

Soil

16.0 - 61.0 ft: 2.875 inch Slurry Boring
_ D|s|N|R|%$]|P]|Ss
E | A E I| Y
p|lM|V|cl|le|D|M MATERIAL DESCRIPTION
T|Pp|Aa}]o|A B ) AND COMMENTS
- H|L|L{|{ V]S o] ’
E L
TR
yoe e
— 42.5 %%?“ﬁ
43.0 RSOAE
'.oo' N
~ 43.5 Kigis:s:
44.0 s
44.5 1ol
_ 45.0 BeePs
S13|101 P
45.5 re O
- ISR
46.5 et
" 47.0 ﬁﬁﬁ:?
. B
— 47.5 e Oy
29 Q8
0003
48.0 P08
'9'0?61'
~ 485 B
48- R
ROy S,
49.0 S
- PR
=X
49.5 )o.pé;o::
2 :h0:
__ 50.0 g;é?;
s14|59 RIS e
50.5 SANCRS
gﬁﬂx;
— 51.0 Dase
PO, < -




A Northern Environimental Technologies
I ncorporated

Sheet 7 of 8
BOREHOLE LOG
Project : City of Ashland, (BRA10041) Borehole ID: 88-3
Location: Ashland, Wisconsin Logged by : J.C. Dellaport
LOCATION: 110 feet SE of DRILLER:Twin City Testing Start End
vacuum filter building RIG: CME 55
GROUND ELEV: 606.2 BIT(S): DATE: 01/19 01/25
0.0-14.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 61.0 feet 14.5'-61.0':2.875 Tricone| TIME: 1045 1130
BOREHOLE DIA: FLUID: 0.0 - 16.0': None
0.0 - 16.0 ft: 6.25 inch 16.0 - 61.0: Bentonite COMPLETED AS: Soil
16.0 - 61.0 ft: 2.875 inch Slurry Boring
D S N R % P
E A E I
P M v C G D MATERIAL DESCRIPTION
T ) 4 A o A AND COMMENTS
H L L v S
E
51.0 MRS
O35
51.5 ﬁ$§§ﬁ
50t
52.0 S o
ESEE
52.5 5008 B
P
53.0 0idid
500020}
53.5 L,g?f
92 9
54.0 "9—?"-"-‘.’%
2SO
NP
54.5 §$1.1:54.5 - 59.0: GRAVEL WITH SILT AND SAND, well-
0% graded, reddish brown (2.5YR 3/4),
55.0 AN w ] with rounded pebbles up to 1-inch,
_ S15|60 f%xﬁi saturated, soft, with silt and
55.5 SO sand (GW - GM, Glacial Outwash,
S 2938 Copper Falls Formation). '
56.0 ,q%b"*‘og
>°Q°Q:
56.5 . 508
50.0.0_0 .g
SOV
57.0 *&;gq
el
57.5 RS
eduss
58.0 PR
SRR
58.5 '§&82:459.0 - EOB: SANDY SILT WITH GRAVEL, firm,
X5 reddish brown (2.5YR 3/4), moist
59.0 with fine angular gravel
(ML, Glacial Till, Copper Falls
59.5 Formation).
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Sheet 8 of 8
BOREHOLE LOG

Project : City of Ashland, (BRA10041) Borehole ID: 88-3
Location: Ashland, Wisconsin . Logged by : J.C. Dellaport
LOCATION: 110 feet SE of DRILLER:Twin City Testing Start End
vacuum filter building RIG: CME 55 .
GROUND ELEV: 606.2 BIT(S): DATE: 01/19 | 01/25
0.0-14.5': 3.25 ID HSA 1989 1989
TOTAIL DEPTH: 61.0 feet 14.5'-61.0':2.875 Tricone| TIME: 1045 1130
BOREHOLE DITA: FLUID: 0.0 - 16.0': None
0.0 - 16.0 ft: 6.25 inch 16.0 - 61.0: Bentonite COMPLETED AS: Soil
16.0 -~ 61.0 ft: 2.875 inch Slurry Boring
D S N R % P S
E A E I Y
p M v c G D M MATERIAL DESCRIPTION
T P A o A B . AND COMMENTS
H L L v S o '
E L
59.5
60.0
S16(72
60.5
61.0 EOB: 61.0 feet

NOTE: 1) Boring was temporarily cased to
16.0 feet (44" OD steel casing
with threaded coupling). Annulus
was grouted with cement/bentonite
slurry which cured for 24 hours.

2) Boring was flowing artesian at
61.0 feet (1/25/89).

3) 1/-/89: Abandoned Boring.




A Northern Environmental Technologies
I ncorporated

Sheet 1 of 4
BOREHOLE LOG

Project : City of Ashland, (BRA10041) Borehole ID: 88-4
Location: Ashland, Wisconsin ) Logged by : J.C. Dellaport
LOCATION: 140 feet SE of DRILLER:Twin City Testing Start End
aeration tanks RIG: CME 55
GROUND ELEV: 606.5 BIT(S): DATE: 01/24 01/24
0.0-17.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 17.5-41.0': 2.875 Tricone| TIME: 0820 1130
BOREHOLE DIA: FLUID: 0.0 - 17.5': None
0.0 - 17.5 ft: 6.25 inch 17.5 - 41.0: Bentonite COMPLETED AS: Soil
17.5 - 41.0 ft: 2.875 inch | Slurry Boring
D S B R % P S
E A L E I Y
P M o C G D M MATERIAL DESCRIPTION
T P W 0] A B ) AND COMMENTS
H L S v S (0] *
E L
0.0 0.0 - 1.0: GRAVELLY silt, dark brown 5YR
S1 15 2.5/1 with sand and clay.
0.5 Saturated, soft, with wood
slivers, distinct sewage odor,
1.0 organic (ML, Fill).
1.0 - 4.5: NOTE: Described from auger
1.5 cuttings.
: GRAVELLY SANDY CILAY, heterogeneous
2.0 dark brown (5YR 2.5/2) and reddish
5 brown (7.5YR 4/6) angular mafic
2.5 pebbles up to 1/2 inch, organic,
S2 2 1 3 some roots, %-inch slab fragments
3.0 moist, soft (CL, Fill).
3
3.5
4.0
4.5 ﬁ'dr 4.5 - 10.8: WOOD WASTE, moist wood chunks,
1 &m( slabs and fibrous fragments, tan
5.0 é&g}ﬁ to dark brown slightly moist,
S3 2 5 - ”@M@é slight creosote - like odor, wood
5.5 ;@px? slab at 7.0 feet. Water bearing
1 ~%$%§ zone, voids (Fill). i
6.0 vi?qc
oA
6.5 o3 })»,
fyy{2
70 o
26 (%
7.5 3 'f} 1
. DAY
sa | 4|5 35 [
N j’; )]
8.0 L ,:‘/'c\‘_‘
5 fffr’%?é
r3 Xy [A/
8.5 mégﬁf:
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A Northern Environmental Technologies
I ncorporated

Project : City of Ashland,

Location

(BRA10041)
Ashland, Wisconsin

Sheet 2 of 4

BOREHOLE LOG

Borehole ID: 88-4
Logged by : J.C. Dellaport

LOCATION: 140 feet SE of DRILLER:Twin City Testing Start End
aeration tanks RIG: CME 55
GROUND ELEV: 606.5 BIT(S): DATE: 01/24 01/24
0.0-17.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 17.5-41.0': 2.875 Tricone| TIME: 0820 1130
BOREHOLE DIA: FLUID: 0.0 - 17.5': None
0.0 - 17.5 ft: 6.25 inch 17.5 - 41.0: Bentonite COMPLETED AS: Soil
17.5 - 41.0 ft: 2.875 inch Slurry Boring
D S B R % P S
E A L E I Y
P M 0] C G D M MATERIAL DESCRIPTION
T P W 0 A B AND COMMENTS
H L S v S o)
E L
D
8.5 A f}é
CrN
5.0 :.f
o
4 /
10.0
S5 8 6
10.5 10.8 - 16.0: SILTY SAND AND SANDY SILT, medium
8 bedded poorly graded reddish
11.0 brown (2.5YR 3/4) silty fine sand
soft, moist, alternating with
11.5 poorly graded reddish brown
(2.5YR 3/4) moist sandy silt,
12.0 soft to firm, trace rounded sand-
4 stone pebbles up to %-inch
12.5 (SP - SM, ML, Beach Deposit,
4 S6 6 |12 Miller Creek Formation).
13.0
10
13.5
14.0
14.5
7
15.0
S7 ]11 |14
15.5 A
19 16.0 - 25.0: SANDY LEAN CLAY, reddish brown,
16.0 moist very still, trace of gravel
(CL, Lacustrine, Miller Creek
16.5 Formation).
NOTE: 16.0 - 41.0: Logged by Twin City Testing
17.0 Corporation




A Northern Environinental Technologies
I ncorporated
- Sheet 3 of 4
BOREHOLE LOG

— Project : City of Ashland, (BRA10041) Borehole ID: 88-4
Location: Ashland, Wisconsin - Logged by : J.C. Dellaport
~ | LOCATION: 140 feet SE of DRILLER:Twin City Testing Start | End
aeration tanks RIG: CME 55
GROUND ELEV: 606.5 BIT(S): DATE: 01/24 01/24
- 0.0-17.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 17.5-41.0': 2.875 Tricone| TIME: 0820 1130
BOREHOLE DIA: FLUID: 0.0 - 17.5': None
- 0.0 - 17.5 ft: 6.25 inch 17.5 - 41.0: Bentonite COMPLETED AS: Soil
17.5 - 41.0 ft: 2.875 inch | Slurry Boring
_|p|s|N|R|Ss|P]|S
E A E I Y
P M v C G D M MATERIAL DESCRIPTION
T P A o A B - AND COMMENTS
- H L L v S o
E L
— 17.0
18.0
— 19.0
20.0
—_ S8 (38
21.0
_ 22.0
23.0
— 24.0
25.0 vsod 25.0 - 41.0: POORLY GRADED SAND, with gravel,
- S9 |17 O] reddish~brown, fine to coarse
26.0 SN grained, water bearing, dense to
"3..0-20; very dense. Layers of silty sand
_ 27:0 8:0.9Q: from 35 feet Artesian flow
N encountered (Glacial Outwash,
28.0 j}és: Copper Falls Formation).
~ 29 PUEReR
.0 'I'C).-.'?..-Q
'_:?'_0.?..;-3.:
30.0 é‘%gé
—_ S10(45 5880
31.0 gk
_ 32.0 .ao;%o.%
)'9°._0.
0-O.
- 34.0 ol
b\ 5




A Northern Environmental Technologies
I ncorporated

Sheet 4 of 4

BOREHOLE LOG

Project : City of Ashland, (BRA10041)
Location: Ashland, Wisconsin

Borehole ID:
Logged by :

88-4
J.C. Dellaport

LOCATION: 140 feet SE of DRILLER:Twin City Testing Start End
aeration tanks RIG: CME 55
GROUND ELEV: 606.5 BIT(S): DATE: 01/24 01/24
0.0-17.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 17.5-41.0': 2.875 Tricone| TIME: 0820 1130
BOREHOLE DIA: FLUID: 0.0 - 17.5': None ‘
0.0 - 17.5 ft: 6.25 inch 17.5 - 41.0: Bentonite COMPLETED AS: Soil
17.5 - 41.0 ft: 2.875 inch | Slurry Boring
D S N R % P S
E A E I Y
P M v C G D M MATERIAL DESCRIPTION
T P A 0] A B . AND COMMENTS
H|L|L|V]|Ss o} )
E L
AR
34.0 ;%zgg
D .0
35.0 _-q.q‘::bg..
S11|53 N
36.0
i
37.0 AR
o)
38.0 RS
S
CIC A Py
39.0 ;°-§5?,:
40.0 ;?,%O
S12134 ?-.f"%..é:!.'c
41.0 $%2S EOB 41.0 Feet
NOTE: 1) Boring was logged to 16.0 feet by
Northern Environmental Geologist.
Boring was completed at 41.0 feet for
geotechnical purposes by Twin City
Testing Corporation, 01/24/89.
2) Boring was temporarily cased to 17.5
feet (4 1/2" OD steel casing with (2)
threaded couplings). Annulus was
grouted with a cement/bentonite
slurry which cured for 24 hours.
3) 01/24/89: Abandoned boring.




A Northern Environmental Technologies
/' ncorporated

-~ Project : City of Ashland,

Sheet 1 of 5

BOREHOLE LOG

(BRA10041)

Location: Ashland, Wisconsin

Borehole ID: 88-5
Logged by : J.C. Dellaport

LOCATION: 90 feet SW of DRILLER:Twin City Testing Start End
artesian well RIG: CME 55
GROUND ELEV: 607.1 BIT(S): DATE: 01/18 01/24
- 0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 13.5'-41.0':2.875 Tricone| TIME: 0825 1645
BOREHOLE DIA: FLUID: 0.0 - 18.0': None
- 0.0 - 18.0 ft: 6.25 inch 18.0 - 41.0: Bentonite COMPLETED AS: Soil
18.0 - 41.0 ft: 2.875 inch | Slurry Boring
_|p|s|B|R|S%|P|S
E A L E I Y
P M o C G D M MATERIAL DESCRIPTION
T P W o) A B AND COMMENTS
-~ |H|L|S|[V]|s o ;
E L
— 0.0 0.0 - 1.5: SILTY CLAY, brown and reddish
S1 brown, heterogeneous, soft, moist,
0.5 trace sand and some fine gravel,
some roots and organic matter,
~ 1.0 trace fine coal cinders 5YR 3/2,
5YR 4/4 (CL, Fill).
1.5
2.0 1.5 - 2.9: SAND, fine to medium, poorly.
4 graded reddish sand, moist, round-
_ 2.5 ed, trace clay at base, 5YR 3/4
s2 | 4 | 7 (sp, Fill).
3.0 2.9 - 6.0: PEAT AND WOOD WASTE, black, rooty
3 moist peat overlying greenish-
— 3.5 black stained wood fragments,
trace clay, strong creosote like
4.0 odor, up to 2 inch wood chunks,
- wood is light, fibrous and de-
4.5 graded (Fill).
1
_ 5.0
S3 1 6
5.5
2 i
- 6.0 6.0 - 10.6: WOOD WASTE, greenish-black moist
2 stained wood chips and fragments,
6.5 strong creosote like odor, larger
— sS4 3 7 wood slabs with depth (Fill).
7.0
4
7.5
. 3
8.0
S5 1 3
~ 8.5




A Northern Environinental Technologies
I ncorporated

Sheet 2 of S

BOREHOLE LOG

Project : city of Ashland, (BRA10041) Borehole ID: 88-5
Location: Ashland, Wisconsin Logged by : J.C. Dellaport
LOCATION: 90 feet SW of DRILLER:Twin City Testing Start End

GROUND ELEV:

TOTAL DEPTH:
BOREHOLE DIA:

artesian well

607.1

41.0 feet

RIG: CME 55

BIT(S): DATE: 01/18 | 01/24
0.0-13.5': 3.25 ID HSA 1989 1989
13.5'-41.0':2.875 Tricone| TIME: 0825 1645

FLUID: 0.0 - 18.0': None

0.0 - 18.0 ft: 6.25 inch 18.0 - 41.0: Bentonite COMPLETED AS: Soil
18.0 - 41.0 ft: 2.875 inch Slurry Boring
D S B R % P S
E A L E I Y
P M 18] C G D M MATERIAL DESCRIPTION
T P w o A B . AND COMMENTS
H|L|S | V]S o] a
E L
8.5
S5 3
9.0
5
9.5
S6 5 4
10.0
11
10.5 10.6 - 12.5: SAND, well graded, fine, medium
3 and coarse, reddish brown (5YR
11.0 4/3) saturated, subrounded, with
S7 10 |10 some subrounded quartz pebbles up
11.5 to %-inch, trace silt (SW, Beach
11 Deposit, Miller Creek Formation).
12.0 '
5
12.5 12.5 - 26.0: SILT, reddish brown, (5YR 3/3),
_ S8 |16 |10 more dry, firm some very coarse
13.0 sand and fine angular pebbles,
19 some thin fine - medium sand
13.5 beds. Grades into a clayey silt
11 with pebbles. Sandy silt at base
14.0 (ML, Lacustrine, Miller Cree
S9 |15 {14 Formation). i
14.5
25
15.0
15.5
16.0
16.5
17.0




A Northern Environinental Technologies
I ncorporated

— Project : City of Ashland,

Location

Ashland, Wisconsin

Sheet 3 of
BOREHOLE 1OG

(BRA10041) Borehole ID: 88-5

5

Logged by : J.C. Dellaport

LOCATION: 90 feet SW of DRILLER:Twin City Testing Start End
artesian well RIG: CME 55
GROUND ELEV: 607.1 BIT(S): DATE: 01/18 01/24
- 0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 13.5'-41.0':2.875 Tricone| TIME: 0825 1645
BOREHOLE DIA: FLUID: 0.0 - 18.0': None
- 0.0 - 18.0 ft: 6.25 inch 18.0 - 41.0: Bentonite COMPLETED AS: Soil
18.0 - 41.0 ft: 2.875 inch Slurry Boring
| p|ls|B|R|S%|[P]|S
E A L E I Y
| M 0] C G D M MATERIAL DESCRIPTION
T P W (o] A B . AND COMMENTS
—|H| LS| V|Ss o 7
E L
—17.0
17.5
T 18.0
18.5
19.0
_19.5
15
20.0
S10(20 |14 4 S10: Unconfined compressive strength greater
— 20.5 than 4.5 tons per square foot.
37
21.0
21.5
_22:0
22.5
—23.0 23.0 - 24.0: SCHIST BOULDER
23.5
24.0
_24.5
25.0
S11] * 4 4 * Blow counts S11: 100/10"
—25.5




A Northern Environmental Technologies
I necorporated

Sheet 4 of 5
BOREHOLE LOG

Project : City of Ashland, (BRA10041) Borehole ID: 88-5
Location: Ashland, Wisconsin . Logged by : J.C. Dellaport
LOCATION: 90 feet SW of DRILLER:Twin City Testing " Start | End
artesian well RIG: CME 55
GROUND ELEV: 607.1 BIT(S): DATE: 01/18 01/24
0.0-13.5': 3.25 ID HSA 1989 1989
TOTAL DEPTH: 41.0 feet 13.5'-41.0':2.875 Tricone| TIME: 0825 1645
BOREHOLE DIA: FLUID: 0.0 - 18.0': None ‘
0.0 - 18.0 ft: 6.25 inch 18.0 - 41.0: Bentonite COMPLETED AS: Soil
18.0 - 41.0 ft: 2.875 inch Slurry Boring
D S B R % P S
E A L E I Y
P M 0 C G D M MATERIAL DESCRIPTION
T P W o] A B - AND COMMENTS
H L S v S o] -
E L
25.5 25.2 - 26.0: SCHIST BOULDER
26.0 SS¥==| 26.0 - EOB: SAND, brown (5YR 3/4) fine,
XS poorly graded, rounded sand,
26.5 SN saturated, with rounded quartz
Do8et and angular gabbroic pebbles up
27.0 a9 to 1/2 inch. 1-inch rounded
g0 red sandstone pebble. Sequence
27.5 0% coarsens with depth to a well
00050 graded sand. Lower 10 feet con-
28.0 O tains more sandstone and gabbroic
- 8:4® pebbles up to l-inch (Glacial
28.5 IS Outwash, Copper Falls Formation).
29.0 N
29.5 e
. 11 D
30.0 (S
s12{19 {17 4.2 % -
30.5 Oz O
27 ORSE
31.0 o??:‘
JaYe T ( ;
31.5 '-'?:5':";-9‘2
: §gg§%
PR
32.0 é& s
L0505
32.5 P '98.}@:::('
33.0 :.'0:9.0'?5
RSTB:
33.5 GO0
P
Qc? KB
34.0 MIeE




Project :
Location: Ashland, Wisconsin

A Northern Environmental Technologies
Il ncorporated

City of Ashland,

(BRA10041)

BOREHOLE LOG

Logged by

Borehole ID:

Sheet 5 of

88-5

5

: J.C. Dellaport

90 feet SW of
artesian well
GROUND ELEV: 607.1

LOCATION:

TOTAL DEPTH: 41.0 feet
BOREHOLE DIA:
0.0 - 18.0 ft: 6.25 inch

18.0 - 41.0 ft: 2.875 inch

DRILLER:Twin City Testing
RIG: CME 55

BIT(S):

0.0-13.5': 3.25 ID HSA
13.5'-41.0':2.875 Tricone
FLUID: 0.0 - 18.0': None
18.0 - 41.0: Bentonite
Slurry

Start
DATE: 01/18
1989
TIME: 0825
COMPLETED AS:
Boring

End
01/24
1989
1645

Soil

D S N R % P S
E A E I Y
P M v C G D M MATERIAL DESCRIPTION
T P A o) A B AND COMMENTS
H L L v S o
E L
RS
34.0 Sy
%:.'-'g".'.'
34.5 oo
R
35.0 §%§§’
S13| * ﬁ?ﬁﬁ' * Blow Counts S13: 100/15"
35.5 ,9@%?. NOTE: 1) A soil sample of auger cuttings
SR (0.0 - 10.5 feet) was submitted for
36.0 ;E%gz laboratory analysis of base/neutral
ﬁﬁg}: and acid extractable compounds.
36.5 gﬁﬂﬁ' 2) Split spoon sampled continuously:
g%i&;. 4.5 - 15.0 feet.
37.0 2050 3) Static water level: =5 feet below
g%%&. grade, 01/23/89. ,
37.5 Qbﬁ%j 4) 01/23/89: Boring was temporarily
D00 cased to 18.0 feet (4.5 inch OD
38.0 gkégk steel casing with threaded coupling).
: ;6%5“ Annulus was grouted with a cement/
38.5 LR SRR bentonite slurry which cured for 24
§&§% hours.
39.0 LS5Ol 5) Boulders encountered at 23.0 and 25.2
R feet. Penetrated with a 2.25 inch
39.5 307 carbide tipped drag bit.
6) EOB: 41.0 feet; boring was flowing
40.0 artesian, = 1.8 gallon per minute
S14 |66 (gpm) flow rate.
40.5 7) 01/24/89: Boring abandoned and
sealed. Bentonite plug set at 23.0
41.0 feet and cement/bentonite/mud grout
tremied to surface.
EOB: 41.0 Feet
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APPENDIX B2

BOREHOLE LOGS
TWIN CITY TESTING CORPORATION, JANUARY 1989

e




Cuwiin city testing
corporation
formerly operated as Lakehead Testmg Laboratory
226 NORTH CENTRAL AVENUE
P.O. BOX 7166

DULUTH, MN 55807
PHONE 218/628-2295

February 6, 1989

John C Dellaport, Hydrogeologist
Northern Environmental Technologies, Inc
P O Box 532 _

Cedarburg, WI 53012

Mr Dellaport.

Enclosed please find photocopies of report logs, driller”s boring
logs and site plan for the Wastewater Treatment Facility in
Ashland, WI, per vour request. Please feel free to contact us
should you desire additional information.

Sincerely,

Gt . Kasporpk

Robert W Kaspszak
Earth Scientist

A niwmber of the group of companices
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LOG OF TEST BORING

JoB NO. _S45a 89~ /59 verTicaL scae_ L= 4" BORING NO. _33=Q |
PROJECT _LJASTSWATER TREATMENT LPIANT — ASHLAND W1
DEPTH DESCRIPTION OF MATERIAL CEOLOGIC SAMPLE LABORATORY TESTS
FEET rSURFACE ELEVATION __Z00. & : ORIGIN N fweinofTyeef w [ o [ LT Qu
CLAYeY SAND  BLACK, £)NG GRAINED MOIST, ' TFa
] i/ orGANICS, RUBBLE D) -
{ SANDY LaAN CLAY RGDDISH = BRAWN, MalsT) 3
| rdumw T SOFT, TRATE of ORGANICS. - 2|8
Teace oF waod @ a7, -!
) [ 8 3|38
. FiLk -
] 4¢ | |4|SB
i} , C 4| |5
7 — 6|3
R T
I+ POORLY GRADED SAND w/m—v; 8RowN, Finve BEACH s~ 7SR
7| G RAINGD, LIATERDSARING, MEDIUM BErse. (spsm) DEPSIT
fb- 2 -
| SANDY FAT Clag RED MAST, mediym. i
TRACE OF GRAaeL,
- = 6™
s 8 |58 |42 PT)
LACUSTRINE |
_ - 6
9138
y ~ 6 1038
-4 -
] (e i
35 |
1 LOG CINTINUGD I

SE-3(77-8)4

corporation

twin city testing




LOG OF TEST BORING

J'OB no. €400 &9~ 15T verTicALscaLe L = 4 BORING NO _89=9)
PROJECT _[{ANASTEWATER. TREATMENT PLANT — ASHLAND, W
oepTH DESCRIPTION OF MATERIAL seoLoaic SAMPLE LABORATOFE‘: TESTS
FEET rSURFACE ELEVATION ORIGI N |we[no|Tveell w | o | FF | Qu
3T | sAmdY LA 7. il {SB
| Far ccdy (cont.) ucostame b 7
37 (e
| sty sANb) REDDISH -BRINN, FINE SRAINGD, i
MOXT, VGRY DENSE, W/ TRACES OF GRAVSL,
1 CoBRLES, LAVGRS OF WATERPEARING SAMD,
i 44 | |1z] S8
ARTESIAN <onDITION QCCURRED AFTER_ GlaCaL i
LeMvING SITE. PW&GED v/ BenromiTe. | 77 T4 (3| SB
] 4o 14138
i (s u
/s |16]S®
-
6 CND OF BORING
WATER LEVEL MEASUREMENTS starT__1°20 >~ 8‘:} comerere ¢ 2o
DATE TIME Speer | Sone Berrr BAILED DEPTHS wever | methoo |@._2_:_3°__
Jzs | 1100 | IS5’ | 147 M';;’ to 9’ 314" tsp T~ 14%°
/29 | 3:30 61’ (451 41 10 4 Y,
1/2x 10:3a] 61’ (4 49’ 10 AgTEsIaN Dm 15 S3A
L /23 nagct g NINE 197 to 4’ crew crier J. TUURRA
— twin city testing

corparaton




LOG OF TEST BORING

soBNO. 8400 &3~ 157 vermicaLscate L = 47 BORING No._83 =0T
PROJECT _INASTELATER TREATMENT PLANT — ASH/AND T
DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATQORY TESTS
FEET r suRFace eLevaTion 99 e N [wenofTvee| w [ o [ b ] Qu
CLAYES SAND, RLACK) FING GRAINGD, MaIST, v/ PAT,
{ srGaNIcs. (sc.) ' - | |FA
4 { STy SAND, Brown, Fine GRAINED LED N ~ -
| BRow, — WA | RebDISH - BROWN, - 2 |s3
«\o»&r mexiuie . TRACE oF DQGAN!:: \ 5
4 - ) (sw (en -
4.5 i
-| FAT aav w/'smwb ,RED MQIST, mediUm To FiLL - 3 |

{ SQOFT, TRACE oF QraANIES. -

Woad cHifs w/ o1y creosoTs SmawL, 121

1 Ta 12.4% r 3 4|
1 SAND,BRoWR, FiNg TO MeEdiUin GRAINEY NAIT, - A 2

h/ou.\g CRSQSOTE SingL, 2.4 vo 12, 5 | S- 3T
1 (o) -

2.6 B :

1 FaT cax N/SAND' ﬁED)Nle/ MEdIvM, T 4 6 SB
1 STIFF. i 2 7
] SANPLG No | € : TRACE OF BRIGHT ORANGE B B
- SURITANGE j CRGOSOTE SMmeLL, TRAcss Pos$IBLE
] OF GRAVGL SILT. LeNSES OF WATCRBEARING FILL i

SARD

| 6| |88 mA
- (A ﬁ
Z4S Sy AN, W[ A LITTIE Geaver, FINE GRANGD, | Renc i
REDDISH — BRoLIw, MOIST, VERX BENSE.  (sw) | DEPosIT 3 9 | sk
26
] FAT AN w/ S‘ANDI RED , MOIST, RATHGA. I
| STIFF, TRAcE oF GRAVEL. |
| LACUSTRINE
|4 Jo|sB

4 . (CH) 5

LO0& <oNnTINUED

twin city testing

SE-3(77-8)4 corporacton



LOG OF TEST BORING

JosNO _ 8400 89 - IS verTicaLscate 1" = 4 BORING NO _&39-O2,
PROJECT _UASTELIATER. TREATMENT PLANT = ASHLAMN, ML
DEPTH DESCRIPTION OF MATERIAL CEOLOGIC SAMPLE LABORATORY TESTS
FEeT [ sumFace eLEvaTION ORIGIN N |wfnofTveel w | o | B ou
3
* | swery SAND, WA LITTLE GrAVEL, REDDISH— I ) 1s8
BeowN, FINEGEAM@) MAIT, VERY DENss i 37
A GliciAL I
. T X
- =
T 28 | |12|sB
] (Sm} |
43 —
| PooRLY GRrARED SAND W] SiLT, w} A Lrtree i
GRAVEL, REDDISH -BRIN, FINE GRAINGD .
HATER BEARING, VERY DENIE 79 3|8
. GUIAL X
i OuTwAsH |
] 70 14|58
1 , (sp-sm) ‘g0 | [I|SB]
s¢
SILTY SAND /A LiTe GRAVEL, Redbisi ~
1 F IsT, . i
TIL
5 (sm) €2 16| S8
b oF RoInG
WATER LEVEL MEASUREMENTS ’ stanr 1~ 1789 compere _ 121~ 83
DATE TIME Soepre’ e ek BAILED DEPTHS wWever | merroo l@_Z_‘_s:.___
1\ /o9 |2:00 | (S 3471 134’ to I9A"] 34" HsA Te 1B/
17 14239 ST | Nowe | £ to 9’ '
(-]
10 crewcmier J- TUURA
—— twin city testing

corporatton




LOG OF TEST BORING

wosno. K400 RKa- 159 vemmicaLscate_ L= 4" BORING NO. _839-0O3
PROJECT _WASTEVATER TREATMENT PLANT —ASHLAND WT .
DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS
F'E"éT r SURFACE ELEVATION /00.2.° G%%%S.‘E,'c N |wi [nofTYPE|l w o) % Qu
20X — 0~ 0.7 DARK. BRaWN JRGANIC ToeseiL. | | FA
| SANDY SILTY CLAY, BRIWN T RLACK, axsT, [
1 RATHER STIFF TS Medium . w/ Pear, I
1 Buaac. cIMdERs, L 1) 2 [SB
1 i Y
i (en) (P FrL n
Ay 1 ¢ 3|38
{ WOooD CHIPS AND SLABS, CREOIATE SMeLL, -
| TRACES of sAND. LATERRCARING -t
i - ¢ 4 |33
1% TPooriy orABED SAND, BRol, FiNe Gramed | Baned N < SB
1 WAERBEARING , MEDIL~ DENSE. G ‘DEPaIT |
127 CLAYEY SAND W /Gravel , REDDISH— BRaN 29 sy o
1 FINE GrAINEN MOIST, DEnse . (s:.) |
14
| SANDY LeAn Ay REdWSH -BRawn | tmQ\ST, B
| Verx ITIFF 7o STIFR- TRACE OF GRAVSL- | 48 73R
A Fous ceBRies,
so| (8|8 MA
| LAcusTring |
] 48 9 [s3
N —27_ 19 S8
: (s i
34
Log ¢anTINUED

twin cityY testing

SE-3(77-B)4 corporation



LOG OF TEST BORING

J0BNO _B400 89— (59 verTicaL scate 1" = 4 8oRING NO._F9—03
PROJECT _LJASTELWATEL TR=ATMENT PLANT — ASHEAND, 1)
DEI:TH DESCRIPTION OF MATERIAL GEOLOGIC SAMPLE LABORATORY TESTS
FEET rSURFACE ELEVATION ORIGIN N WL [NO.|TYPE]l W s} _:__t_ Qu
34 | P00kl GRADED TAND W/InT, w/ A LiTrs i
GRAVEL, FING ToO MmeNum GRAINGD queaL | 14 f1{SB
REIDISH— BRolo, WATEARGARING, Deuse. OUTWASH
J }-
ATESIA Flow WHen Laver. ENCOUNTERSY
-1 g
(e-sm)
34
| sy saub,u/ A Lirrs GRAYEL FINE i
QRAINED | RENBISH ~ BRaWN | MOIST, | 82| [12|s8
VERK DENSE | (uiTH LAYERS oF i
PooRLY GRANED SAND , REDDISH —BRIWN,
1 FiNe ™ nedium GMING,B wATG@GﬁNNG) 5
4 VERY Dense. B
B Y] i3
4 GLACIAL i
e/
_ GlACIAL
TiLL
59 ¢
1 6o | |Ie
61 ] 72| |1
| END ofF BoRING |
1 i
WATER LEVEL MEASUREMENTS stant _ /- 29~ 89 comeree /2589
DATE TIME SoEere’ Gang ol BAILED DEPTHS “{2\‘,'55 METHOD I@ /1:39
t/i4_[12:09 NoNE | 13 o 77 34" HSA To 144]
via | 4:3 NonNg| T’ to 4’ " ’ R4
Vs | n3sl g1 K | 9%/ o Pereman |-4-SAUNG TS 167 hm TS SA%,
to crewcnier  J. TUURA
— twin city testing

corparation




LOG OF TEST BORING

J08NO. 9400 89~ |59 - vermicaLscae_ 1 = 4" sorinG no._ 8904
PROJECT WASTEWATEL TREATMENT PLANT — ASHLAND, n X
DEPTH DESCRIPTION OF MATERIAL GEOLOGIC SAMPLE LABORATORY TESTS
Fé"éT rSURFACE ELEVATION /00, 4’ YR N |wi [noJTYPe]l W o[ & Qu
SITY SANd L/ A LT GRAVEL , BLack, i t|FA
FINE GRAINED , MOST TQ WET, LOOSE
(~] cunde [
. / RS, ORGANKS. | | |2|sB
i (sm, -
4.5 ) 3 3 (v
1 Wood <HiPs Aub 1A I
| A B, e A
SANPLS o S T
- w <REOSITE Sme . 7 4 SR
0 ] IA S |38
SICTY SAND, REDDPISA~ Rrawn, FiNe T I
TmeDdIu GRAINED, LUATERREARING, DeNSE. Beheh ' S
{1 TRACE OF ORGANICS. SLIGHT CRE0ISTE Befosim L )¢ € |38 MA
SmeE . (SMB
|4
LehN
SANDY Cua¢, REDDISH — BROWN ) MOKT, -
| VERX ST\FF To=S3B8 . TRACE SF | 3o [AEL
GRAVGL . A
] LAcusTRING
1 i
* | 38| |83
. i
] i
] (e i
rig
POORLS GRADED SanD R/ GraveL, Reddis - 7 9%
1 BROWN, Fine ™= CQA&{G GRAINEY WATER ~
1 BEARING, DENSE TO wery Demvge. ]
1 LAYERS oF siury sANY FRop v I
1  ASTESIAN Flon ENCOUNTER S, GLACIAL
- ouTwASH | 4| [1o|SB
35 4 B
] 53 0 [S3
LOG CanTINUED

SE-3(77-B)4 corporatioen

tunin citwy resting




LOG OF TEST BORING

0B NO. 40D 89— {5 verTicaLscate 1+ = 4' 8oRING NO _ 9 -04
PROJECT =/ - AN — Wt
DEI:‘TH DESCRIPTION OF MATERIAL GEOLOGIC SAMPLE LABORATORY TESTS
FEET rSURFACE ELEVATION ORIGIN N we Ino [ ryrell w o %,_t__ Qu
37 | Poorey GRAMED SANN w/Geaver (<ont)
T GlaciaL
] QuTWAsH
] I 34 12| 3B
4)
€ND OF BoriNg
- -
- o
WATER LEVEL MEASUREMENTS stant__ [+ 2489 COMPLETE
DATE TIME 53“5‘350 %Ag%l;‘p? Do BAILED DEPTHS YQJEE METHOD I@
b ) 7
o 374" isA 10 144
to I3 %, [/ 7
- 4 casing T 1747, dm To 3972
to crewcrer ) . TUUORA
prppm— twiin Citw testing

COorpoRton



LOG OF TEST BORING

JoBNO. 8400 &~ (59 VERTICAL SCALE 1" = 47 8oRiING NO._ 83 -05~
PROJECT _INASTEILATCR. TREATMENT PLANT — ASHLANN IWE
DEPTH "DESCRIPTICN OF MATERIAL SAMPLE LABORATORY TESTS
FEET rSURFACE ELEVATION Fas X2 A G%%%Sﬁ'c N |wino.[TYPEll w o] & Qu
| IAMD, GrAver, cLAY, DARK BROWN. | | FA
POORLY GRADED SAND L] SILT, REMNIH ~ BR3WN,) -
1 FIn€ SRAINED, MmOIST, LOASE | i
sa (Gr-smY 1 2 [SB
9 PERT, BLACK, moIST, W/SAND | RoaTY . ¢
45 s 277
- 3D  Rorren LD oRGANICS. B 3
{ <REasoTE SMELL. B 303
] - - ¢ | va
1 | 4 S| FA
o] - 16 ¢ [¥a
D] SILTY SAND, RedbdisH - BROWA, FINE GRAINe), | BEAcH L
. WATERBEARING | DENSE . Gm) bePosi 21 7|8
. .
| SANDY LEAN Cupy , REVMSH -BRaW N, - 3¢ R R MA
| P=1ST, Very Dense. TRAcE OF GRAVEL . i
| A Few coBiLex. | 4) C\ skl
E LA(USTm“e |
] | §7 10| SR
l (cO i
23
Boblde’,23 -2 47, .
| ClAvEY GRAVEL, REDDISH —BRown) WET W GAwAL T
J Dense. 24.5 - 2.2 » T, e L - 199 ISR
2 | Bouder, 22 -2¢. 1, (60) I
" | sty sAMd ReddisH - Brewn), FINg TO I
MEDIum c,m»\ez;, LJATG’LBGAMNG,)
1 YERX DeNse. rrAceE OF GrAvEL . ]
1 A Few comrlel, i
- GhaaL |
| WTHASH | 46 12|38
1 ARTSSIAN FLOW ENOUNTEZED AT 40 i
37 4 -
. (OG CONTINUED i

twin citY testing

SE-3(77-Bi4 corporanon



LOG OF TEST BORING

sosno 8400 &~ 159 verticauscate___ 1" = 47 sorinG No _ 89 -08§”
PROJECT __INASTE LIATER. TRESTMENT PIANT = ASHLAND, (WI
oEPTH DESCRIPTION OF MATERIAL GEOLOGIC SAMPLE LABORATOFZI TESTS
FEET rSURFACE ELEVATION ORIGIN N wi |no L Tveell w 0 Ff Qu
37
| SiTy 3AMD (cwr.} GuhcwL |
QUTWASN
" 8¢ 14| S}
END OF RoRUNG |
J -
- -
WATER LEVEL MEASUREMENTS stanr__[+ /8 -89 comprere /> 24- 83
DATE TIME SS“E‘:%SD %AESF,'?S CJEVPE{,'..N BAILED DEPTHS V(EAJSE METHOD l@ _é_J_Q__.
7
toa |40 | 417 18/ 33’ t0 geua|  3'%4” Hsp s 34
t " /7 )
- 4" cAsing To 187 dh To N4/
to crewerie . TUURA
twiN city testing
SE-2(77-8) 4

corporation




LOG OF TEST BORING
- JoB NO. 8400 89~ /589 VERTICAL SCALE 1"=3 BORING NO. __MW - |
PROJECT _(JASTEIJATER TREATMENT PLANT — ASHLAND T
DEPTH DESCRIPTION OF MATERIAL - SAMPLE LABORATORY TESTS
IN , GEOLOGIC oo
- FEET | §TSURFACE ELEVATION /00, 5 ORIGIN N [wi|noTyPell w | D JpL | Qu
o —|SILTS SAMD WA LiITTIC GRAVEL, Fing TS D ium -
__‘!qe_n_,_us_h ,_B_aaqﬂlm\sf_‘_wloml\mcs. o ] | | A
z -
LoSD CHIFS Aud SLARS, DEcAYEd \Woad,
- 1 SLIGAT TRACES oF GRAvel , MOIST ™ - 8 2|8
| WeT, CRECSOTE Smeur. I
FiLe
4 3 |SB
- i - 6 4 [NSR|
R ¥ |ss
- H.<
| SANDBY FAT LAY READISH —BRIWN hONT, i
SOFT To RATHER STIEF. " v
- TRAces OF GrAveL AND SILTY JAND . LAcvsTRINE 4‘ 2
MONIToRING WEL PLACSD @ [ 4,
y (D i 78|
—_ END QF BORING
- WATER LEVEL MEASUREMENTS start _£-/8-89 comprete /- /8 -89
DATE TIME sg:#so %Aesg;‘: CDAE‘STILN - BAILED DEPTHS "ﬁ'é‘JEf METHOD 5 @‘3#'—5:-
- /ig 250 8A | 27 | 7 o € | 3747 HSp T 147
Jia Ly | e’ 14%° ] 18° 0 /3°
to
— to crewchier |}, TUURA

twin city testing

SE-12(77-8)}-3 corporaton



LOG OF TEST BORING

sos No. _ 400 &9 - /55~ VERTICAL SCALE 1"=3 BORING NO. __ W =2,
PROJECT __LIASTELJIATER TREATMENT PLANT — ASHIANN WX
DEPTH DESCRIPTION OF MATERIAL SAMPLE || LABORATORY TESTS
IN P GEOLOGIC [
FEET | JTSURFACE ELEVATION 100.5° ORIGIN N |wielnofTveelf w | b |BL | au
D AD GRAVEL 1) 0RGANCS, dagk. Bra (TPsIL) To a5
1 Ay SIET w/A LTS GRAVEL MK Bagud - 1| FA
To BLACK., mOIST, VERY Loose, W) cmideas,
1 ORGANIcS. -
i ' 3 2 [SB
- . _ (ML 5
45 >
~ oD CHIPS AND SLaRs, DScANEd Wosd, FiLl —
3|58
| W/SHD AND GRAVEL, HATERBEARING | B
CRE2STE SMeLL. ‘
] | |4 |s
IS I OREN GRADES SAND W/ SILT, FINE GRAWED, BeAcn & g
N g_‘ BRWNW, InATCRRCARING DEASE, GP-smY | Deposir |
™ ] cavex SNy W/ A LITTLE GRAVEL, N
RexdISA~ BRawN, finlg SRAINGD, ﬁnolST/ .
1 Ocwse. tacostine [ 24| € [B
. TRACes ofF SILT. T
, ,
| Mot iToraNg Wel PLAced AT 3.4 | . |
" (59 2 78} )
END OF BRoRINgG
WATER LEVEL MEASUREMENTS sTART __1-18 .89 comprere [~18-89
SAMPLED CASING CAVE-IN ) WATER : 2
DATE TIME DEPTH DEPTH DEPTH - BAILED DEPTHS LEVEL [METHOD @1
/18 [ 42| ¢ 147 | 14~ to 12/ 3'/4” HsA TS I144°
to
to
to CREW CHIEF J. TUURA

twin city testing

SE12(T7-B)}3 corboraaon
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LOG OF TEST BORING

to

N> » (¢ o ¥ - = hall A N will VERTICAL SCALE 1"=3 BORING No. _ MW =3
PROJECT _InASTEIWATSEA TREATME AT PMA/T"AJ'HLA@I. iz
DEPTH DESCRIPTION OF MATERIAL SAMPLE || LABORATORY TESTS
IN p GEOLOGIC L
FEET | §TSURFACE ELEVATION /o4 4 ORIGIN N [WL|NOTYPE)f W | D |pL | Qu
DARKR. BROWNN CRGANK 1053/ TO 0.3
1 3047 SAND, 2ARK. Beown TO BLALK FiNE T I
IED Ui GRAINGD | haIST,, VER) Lo3SE.
1 W/cmaeas. -
e (Gm) -3 | |l [sB
1 FAT ceax w)sAnd; RedDISH -BRowY, | !
MoNT, VERY SoFT. i
4 1 |SB
1 -
; (e i
Liood SLARS AND CHIFS , Decaved Lod Yy
1 Bk, LATERGEARING . <ecasoTe o |3
|1 Smew- R
I8 —
’ /O&U( SRV SAND WJIRT, RedpisH - buneg 4 |33
1 Browp, FINE TS meEDIun &RAING, I
| wATERBeARING  VERY DENSE ., i
A BencH
] DerasiT | 4¢ 5|3
MONITORING WELL INSTALLED AT IS~/
« (sP-3sm) S| [¢ 58
€END aoF BoriNG
] i
WATER LEVEL MEASUREMENTS stART _/-19-83  compiete _/-/9-8%
DATE TIME sg:;sn %“e%'f %"e‘ﬁh" " BAILED DEPTHS v@\;réf METHOO @_ij_{_'__
(13 | (€7 | Wove | 57 o 757 | 34" Hsn To I4%

to

to

crewcHieF  \. TUVRA

SE-12(77-8)-3 corporation

twin city testing
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APPENDIX B3

BOREHOLE LOGS
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APPENDIX F

WATER LEVEL DATA
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e,

Project
Location

A Northern Environmental Technologies

I nco

Personnel: J. Dellaport

rporated

WATER LEVE

City of Ashland (BRA10041)
Ashland, Wisconsin .

L DATA

Well Number : MW-1
Well Location :

Riser Elevation : 609.42

Ground Elevation: 606.50

DATE TIME MEASURING DEPTH WATER LEVEL COMMENTS
1989 DEVICE - (ft below top
of riser) Depth Elevation
(ft below (ft msl)
grade)

1/20 1130 OWLP 7.42 4.50 602.00 predevelop
1/21. | 1530 OWLP 7.38 4.46 602.04 predevelop
1/22 1219 OWLP 7.32 4.40 602.10 predevelop
1/23 1055 OWLP 7.36 4.44 602.06 after dev.
1/25 1230 OWLP 7.28 4.36 602.14 after dev.

NOTE: MEASURING DEVICE =

OWLP: Olympic Wa
Tape: Steel or F

ter Level Probe
iberglass Measuring Tape




A Northern Environinental Technologies
I ne¢corporated

WATER LEVEL DATA

Project : City of Ashland (BRA10041) Well Number : Mw-2
Location : Ashland, Wisconsin -Well Location :
Personnel: J. Dellaport Riser Elevation : 609.32
Ground Elevation: 606.43
DATE TIME MEASURING DEPTH WATER LEVEL COMMENTS
1989 DEVICE (ft below top
of riser) Depth Elevation
(ft below (ft msl)
grade)
1/20 1046 OWLP 7.30 4.41 602.02 predevelop
1/21 1530 OWLP 7.25 4.36 602.07 predevelop
1/22 11035 OWLP 7.20 4.31 602.12 predevelop
1/23 | 1055 OWLP 7.26 -~ 4.37 602.06 after dev.
1/25 1347 OWLP 7.19 4.30 602.13 after dev.

NOTE: MEASURING DEVICE = OWLP: Olympic Water Level Probe
Tape: Steel or Fiberglass Measuring Tape




Project
Location

A Northern Environmental Technologies
I ncorporated

: City of Ashland (BRA10041)
: Ashland, Wisconsin

Personnel: J. Dellaport

WATER LEVE

L DATA

Well Number ¢ MW-3
-Well Location :

Riser Elevation : 613.26

Ground Elevation: 610.37

DATE TIME MEASURING DEPTH WATER LEVEL COMMENTS
1989 DEVICE (ft below top
of riser) Depth Elevation
(ft below | (ft msl)
grade) ,

1/20 1613 OWLP 11.24 8.35 602.02 predevelop
1/21 1530 OWLP 11.26 8.37 602.00 predevelop
1/22 0852 OWLP 11.20 8.31 602.06 predevelop
1/23 1055 OWLP 11.32 i 8.43 601.94 after dev.
1/25 0950 OWLP 11.12 8.23 602.14 after dev.

NOTE: MEASURING DEVICE = OWLP: Olympic Water Level Probe
Tape: Steel or Fiberglass Measuring Tape




A Northern Environmental Technologies
I ncorporated

APPENDIX C

MONITORING WELL CONSTRUCTION SUMMARIES




A Northern Environmental Technologies
I ncorporated

- Sheet 1 of 2
MONITORING WELL CONSTRUCTION SUMMARY

— Project : Ccity of Ashland (BRA10041) Borehole ID #: SB-1
Location: Ashland, Wisconsin - Well ID # : MW-1
Survey Coordinates: Supervised By: J.C. Dellaport

DRILLING SUMMARY:

Total Depth: 16.0 feet
Borehole Diameter: 6.25 inches

Driller: Twin City Testing
Crew Chief: Jamie Tuura
Helper 1: Dan Sundberg
Helper 2: -

Drill Rig: CME 55

Drill Bit(s): 3.25 ID HSA

Drilling Fluid: none
Surface Casing: none
Protective Casing: 4 by 4-inch square casing (5 foot)

ELEVATIONS:

Ground Level: 606.50 feet above mean sea level
Top of Protective Casing: 609.50 feet
Top of Riser: 609.42 feet

WELL DEVELOPMENT:

See well development summary for details.

CONSTRUCTION TIME LOG:

— Start Finish
Task Date Time Date Time
T Drilling: ;

- 6.25 inch OD HSA 01/18/89 1430 01/18/89 1515
- T Gebphysicél Logging: - - - -
casing: C1/S1 01/19/89 | 1630 | 01/19/89 | 1700
20.01 c2 01/20/89 | 1050 | 01/20/89 | 1130
C3 - - - -
Filter/Seal: 01/19/89 1700 01/19/89 1720
Cementing: 01/20/89 1050 01/20/89 1130
Development: 01/22/89 1225 01/22/89 1251
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MONITORING WELL CONSTRUCTION SUMMARY

Project : City of Ashland (BRA10041) Borehole ID #: SB-1
Location: Ashland, Wisconsin - Well ID # T MW-1
Survey Coordinates: Supervised By: J.C. Dellaport

WELL DESIGN AND SPECIFICATIONS:

Basis: Geologic Log

Casing String(s):

Depth (feet) Casing String
+3.0 -~ 4.0 Cl1
4.0 - 14.0 S1
+3.0 - 2.0 C2
C = Casing :
S = Screen
Casing: Cl: Two inch diameter, threaded flush joint, stainless steel,

7 foot length, O-ring joints ("Romac 4").

C2: Four inch square, 5 foot length, primer gray steel casing
with hinged cap.

Screen: S1l: Two inch diameter, threaded flush joint, stainless steel,
0.010 inch continuous slot, 10 foot section, O-ring joints.

Filter Pack: Medium-Coarse Rounded Flint Sand: 3.0 - 14.0 feet
Annular Seal: ¥-inch Bentonite Tablets: 2.0 - 3.0 feet

Dry Bentonite Powder: 1.0 - 2.0 feet
Backfill: None

Surface Seal: Concrete [portland cement, sand, dry bentonite powder,
(10:1:0.5)]: 0.3 - 1.0 feet

Other: Two inch vented PVC riser slip cap.
Concrete guard posts.

COMMENTS :

Permanent ground-water quality monitoring well.

The bentonite pellets were hydrated with one gallon of distilled water

24 hours prior to installation of the surface seal to ensure that the
cement mix would not migrate past the annular seal and into the sand pack.
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MONITORING WELL CONSTRUCTION SUMMARY

. Project : city of Ashland (BRA10041) Borehole ID #: SB-2
Location: Ashland, Wisconsin . Well ID # : MW-2
Survey Coordinates: Supervised By: J.C. Dellaport

DRILLING SUMMARY:

Total Depth: 16.0 feet
Borehole Diameter: 6.25 inches

Driller: Twin City Testing
Crew Chief: Jamie Tuura
Helper 1: Dan Sundberg
Helper 2: -

Drill Rig: CME 55

Drill Bit(s): 3.25 ID HSA

Drilling Fluid: none
Surface Casing: none
Protective Casing: 4 by 4-inch square casing (5 foot)

ELEVATIONS:

Ground Level: 606.43 feet above mean sea level
Top of Protective Casing: 609.32 feet
Top of Riser: 609.32 feet

WELL DEVELOPMENT:

See well development summary for details.

CONSTRUCTION TIME LOG:

Start Finish

- Task Date Time Date Time
T Drilling: :

— 6.25 inch OD HSA 01/18/89 1530 01/18/89 1615
_ + GeéthSical Logging: - - - -
casing: C1/S1 01/20/89 | 0910 | 01/20/89 | 0930

20.0t c2 01/20/89 | 1000 | 01/20/89 | 1030
C3 - - - -

- Filter/Seal: 01/20/89 0930 01/20/89 1000
Cementing: 01/20/89 | 1000 | 01/20/89 | 1030

Development : 01/22/89 | 1052 | 01/22/89 | 1154
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MONITORING WELL CONSTRUCTION SUMMARY

-. Project : City of Ashland (BRA10041) Borehole ID #: SB-2
Location: Ashland, Wisconsin ) Well ID # : MW-2
Survey Coordinates: Supervised By: J.C. Dellaport

WELL DESIGN AND SPECIFICATIONS:

Basis: Geologic Log

Casing String(s):

— Depth (feet) Casing String
+3.0 - 3.5 Cl
3.5 - 13.5 S1
“““““ +3.0 - 2.0 Cc2
— C Casing

S = Screen

Casing: Cl: Two inch diameter, threaded flush joint, stainless steel,
6.5 foot length, O-ring joints ("Romac 4").

C2: Four inch square, 5 foot length, primer gray steel casing
- with hinged cap.

Screen: S1: Two inch diameter, threaded flush joint, stainless steel,
— 0.010 inch continuous slot, 10 foot section, o-ring joints.

_ Filter Pack: Medium-coarse Rounded Flint Sand: 2.5 - 13.5 feet
Annular Seal: Dry Bentonite powder: 1.0 - 2.5 feet
Backfill: None

Surface Seal: Concrete [portland cement, sand, dry bentonite powder,
(10:1:0.5)]: +0.3 - 1.0 feet

Other: Two inch vented PVC riser slip cap.
Concrete guard posts.

COMMENTS :

Permanent ground-water quality monitoring well.
Used bentonite powder rather than tablets as annular seal to facilitate
— || the installation of the protective casing to 2 feet below ground surface.
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MONITORING WELL CONSTRUCTION SUMMARY

— Project : Ccity of Ashland (BRA10041) Borehole ID #: SB-3
Location: Ashland, Wisconsin ' Well ID # : MW-3
Survey Coordinates: Supervised By: J.C. Dellaport

DRILLING SUMMARY:

- Total Depth: 16.0 feet
Borehole Diameter: 6.25 inches

Driller: Twin City Testing
Crew Chief: Jamie Tuura
Helper 1: Dan Sundberg
Helper 2: -

Drill Rig: CME 55

Drill Bit(s): 3.25 ID HSA

Drilling Fluid: none
Surface Casing: none
Protective Casing: 4 by 4-inch square casing (5 foot)

ELEVATIONS:

Ground Level: 610.37 feet above mean sea level
Top of Protective Casing: 613.22 feet
Top of Riser: 613.26 feet

WELL DEVELOPMENT:

See well development summary for details.

CONSTRUCTION TIME LOG:

Start Finish
Task Date Time Date Time
T Drilling: ;

- 6.25 inch OD HSA 01/19/89 1308 01/19/89 1530
_ T Geéphféicél Logging: - - - -
casing: Cc1/S1 01/19/89 | 1530 | 01/19/89 | 1605
20.0+ c2 01/20/89 | 1600 | 01/20/89 | 1613
C3 - - - -
'''''' Filter/Seal: 01/19/89 | 1605 | 01/19/89 | 1620
Cementing: 01/20/89 1600 01/20/89 1613
Development: 01/22/89 0930 01/22/89 0944
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MONITORING WELL CONSTRUCTION SUMMARY

— Project : City of Ashland (BRA10041) Borehole ID #: SB-3
Location: Ashland, Wisconsin ' Well ID # : MW3
Survey Coordinates: Supervised By: J.C. Dellaport

WELL DESIGN AND SPECIFICATIONS:

Casing String(s):

Basis: Geologic Log

Depth (feet) Casing String
+3.0 - 5.0 Cl1
5.0 - 15.0 S1
+3.0 - 2.0 Cc2
C = Casing -
S = Screen
Casing: Cl: Two inch diameter, threaded flush joint, stainless steel,

8 foot length, O-ring joints ("Romac 4").

C2: Four inch square, 5 foot length, primer gray steel casing
with hinged cap.

Screen: S1: Two inch diameter, threaded flush joint, stainless steel,
0.010 inch continuous slot, 10 foot section, O-ring joints.

Filter Pack: Medium-Coarse Rounded Flint Sand: 4.0 - 10.5 feet
Natural Sand Pack: 10.5 - 15.0 feet

Annular Seal: Y-inch Bentonite Tablets: 2.0 - 4.0 feet
One Gallon Distilled Water

Backfill: " None

Surface Seal: Concrete [portland cement, sand, dry bentonite powder,

(10:1:0.5)3: 0.3 - 2.0 feet

Other: Two inch vented PVC riser slip cap.
Concrete guard posts.

COMMENTS :

Permanent ground-water quality monitoring well.

Hole was augered with a 3.25-inch ID HSA (6.25 OD) to 16 feet. Well casing
and screen was installed to 15 feet through auger. As auger was removed,
caving of sand occured which provided a natural sand pack from 10.5 to
15.0 feet. Coarse filter sand was added to complete the sand pack from
4.0 to 10.5 feet. Well leans slightly to the north. Driller was unable to
orient tower to vertical since drilling site was sloped to north.
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WELL DEVELOPMENT SUMMARY

—~ Project : City of Ashland (BRA10041) Well Number : MW-1
Location : Ashland, Wisconsin : Well Location :
Personnel: D.A. Rautmann, J.C. Dellaport Riser Elevation : 609.42
— Ground Elevation: 606.50
DATE TIME METHOD VOL FINAL TEMP pH CONDUCT HNu COMMENTS
1989 gal APPEAR °C su pmho/cm ppm
1/22 1225 |C Pump 0 start pump
_ 2 yellowish
soapy film
B 4 0il sheen
1/22 | 1226 5 4 ; *
1/22 1229 15 3
— 1/22 | 1230 20 3
1/22 1231 25 3
- 1/22 1232 30 3
1/22 | 1234 12 6.3 540 sample 1
1/22 1239 10 6.6 530 sample 2
_ 1/22 1244 : 10 6.8 530 sample 3
1/22 1250 130 stop pump
METHOD = PVC Bail: PVC Point source or APPEARANCE:
or standard bailer
- SS Bail : Stainless steel point 1 = Clear
source or standard bailer 2 = Slightly Cloudy
B Pump : Bladder pump 3 = Cloudy
— C Pump : Centrifugal pump with PVC 4 = Very Cloudy
hoses ‘ 5 = Cloudy - Muddy
PC Pump : Peristaltic pump 6 = Muddy
. PI Pump : Submerged piston pump 7 = Very Muddy
PR Pump : Purge pump
CONDUCT = Specific Conductance (umho/cm) at
ambient temperature

* full throttle on pump




A Northern Environinental Technologies
I necorporated

WELL DEVELOPMENT SUMMARY

— Project : City of Ashland (BRA10041) Well Number : Mw-2
Location : Ashland, Wisconsin : Well Location :
Personnel: D.A. Rautmann, J.C. Dellaport Riser Elevation : 609.32

A Ground Elevation: 606.43
DATE TIME METHOD VOL FINAL TEMP PH CONDUCT HNu COMMENTS
1989 gal APPEAR °C su pumho/cm Ppm
1/22 1052 |C Pump 0 7 start pump

— | 1/22 | 1054 2.5 7 w.l.= 7.2
1/22 1056 5 7 w.l.= 7.27

| 1722 | 1058 10 6 stop pump
1/22 1117 0 start pump

— 1/22 1119 0 3 discharge
1/22 | 1120 5 3 *

o 1/22 1121 10 3 * %
1/22 1122 15 3 * %%
1/22 | 1127 50 2

. 1/22 1140 1l 10 5.7 660
1/22 1141 1 12 5.5 680

- 1/22 1144 1 10 5.5 620
1/22 1152 stop pump

1722 | 1152 “170 w.l.= 7.32
METHOD = PVC Bail: PVC Point source or APPEARANCE:
or standard bailer
- SS Bail : Stainless steel point 1 = Clear
source or standard bailer 2 = Slightly Cloudy
B Pump : Bladder pump 3 = Cloudy
_ C Pump : Centrifugal pump with PVC 4 = Very Cloudy
hoses 5 = Cloudy - Muddy
PC Pump : Peristaltic pump 6 = Muddy
- PI Pump : Submerged piston pump 7 = Very Muddy
PR Pump : Purge pump
CONDUCT = Specific Conductance (umho/cm) at
ambient temperature

* slight sewage odor

*% light brown to yellow

*%* 0ily soap bubbles
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WELL DEVELOPMENT SUMMARY

Project : City of Ashland (BRA10041) Well Number : MW-3
Location : Ashland, Wisconsin Well Location :
Personnel: D.A. Rautmann, J.cC. Dellaport Riser Elevation : 613.26
Ground Elevation: 610.37
DATE TIME METHOD VOL FINAL TEMP pH CONDUCT HNu COMMENTS
1989 gal APPEAR °C su gmho/cm PPrm
1/22 0930 |C Pump 7 start pump
1/22 0942 3 7 pumped dry
stop pump
1/22 | 0943 7
1/22 | 1025 4 7 ;
1/22 | 1029 7
NOTE: Due to natural sandpack from
10.5 - 15.0 feet, MW-3 must be
developed first with a bailer.
METHOD = PVC Bail: PVC Point source or APPEARANCE:
or standard bailer
SS Bail : Stainless steel point 1 = Clear
source or standard bailer 2 = Slightly Cloudy
B Pump : Bladder pump 3 = Cloudy
C Pump : Centrifugal pump with PVC 4 = Very Cloudy
hoses 5 = Cloudy - Muddy
PC Pump : Peristaltic pump 6 = Muddy
PI Pump : Submerged piston pump 7 = Very Muddy
PR Pump : Purge pump
CONDUCT = Specific Conductance (umho/cm) at
ambient temperature
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FIELD WATER QUALITY SAMPLING AND ANALYSIS

1 of 1

Project : City of Ashland (BRA10041) Personnel : J. C. Dellaport
Location : Wastewater Treatment Plant, Ashland, Wisconsin
GENERAL: Ground-Water Monitoring Well Sampling
Location: MW-1 MW-2 MW-3 Artesian
Water Source: SS Well SS Well SS Well SS Well
Date: 01/25/89 |01/25/89 |01/25/89 [01/25/89
Time: 1300 1335 1015 1000
SAMPLING CONDITIONS:
Sampling Method: SS Bail SS Bail SS Bail SS Bail
Sampling Depth: (Feet) 7 T 7 11 unknown
Well Depth: (Feet) 14.0 13.5 15.0 unknown
Static Water Level: (Feet 7.28 7.19 11.12 +17
below measurement point) feet
Final Purge Volume: (Gal) 3.0 3.0 3.0 flowing
FIELD MEASURMENTS AND ANALYSIS:
Temperature: (°C) 7.5 5.5 9 7
Specific Conductance: 590 680 870 265
(umho/cm) at __ °C:
Corrected to 25°C: 800 950 1150 360
pH: * 9.1 9.0 8.9 6.7
HNu: (ppm) - - - - -
Sampling Instruments:
Temperature: Red Alcohol Thermometer
Conductivity: Nester MHo Pen
pH: Nester pH Pen
PID: HNu Model PI101
SAMPLES COLLECTED AND TREATED:
PCBs, BNAs, X X X X
VOCs, Metals
Wastewater Parameters X X X X
Laboratory: Enviroscan
Date: 01/26/89 |01/26/89 |01/26/89 |01/26/89
Sampled/Analyzed By: JCD Jch JCD JCD
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SHOWING CLAY WALL DETAIL
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