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EXECUTIVE SUMMARY

Dames & Moore performed a supplemental groundwater investigation for Northern States Power
Company (NSP) at its Ashland, Wisconsin facility. A previous groundwater investigation (Dames
& Moore’s Site Investigation Report and Remedial Action Plan, August 1, 1995) focuses on the
former ravine fill and associated perched aquifer above the Miller Creek clay at the NSP property.
The purpose of the investigation described in this report is to evaluate the nature and extent of
groundwater contamination that exists below the Miller Creek clay. With this additional
information, groundwater flow and contaminant migration within the perched ravine aquifer were
more fully defined. The conclusions from this investigation follow:

Perched Ravi "

e Groundwater flow from the perched ravine aquifer at the mouth of the former ravine
is toward the seep located immediately north of NSP’s property. As a result of this
flow direction, this aquifer is hydraulically separate from the wood waste fill aquifer
found beneath most of Kreher Park.

* Contaminant concentrations within the perched ravine aquifer decrease over an order
of magnitude downgradient from TW-13 (located within St. Clair St.). This reduction
is likely caused by a strong downward vertical component of groundwater flow over
this portion of the aquifer which results in flow lines that intersect the underlying
Miller Creek clay aquitard. This groundwater flow direction results in contaminant
attenuation and head dissipation through the underlying aquitard. Over the lower
reaches of the ravine fill (i.e., at MW-5 located at the northwest corner of NSP’s
storage yard), where groundwater flow is nearly horizontal, lower contaminant
concentrations are measured in the deeper portion of the aquifer.

* Contaminant concentrations within the perched ravine aquifer, together with thosé
measured at the seep, indicate another source of contamination. An order of magnitude
difference between samples from MW-5 and samples from the seep have been
measured, where MW-5 is upgradient from the seep. This source is likely beneath
Wisconsin Central Limited property immediately upgradient from the seep.
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* The planned trench and cap proposed as the interim remedial action is appropriate to
contain and treat contaminated groundwater associated with the perched ravine aquifer
on NSP’s property.

Copper Falls Aquifer

e The source of contamination for the aquifer sands below the Miller Creek clay (i.e.,
Copper Falls aquifer) is potentially DNAPL material. Such source materials are
suggested by high contaminant concentrations in the MW-13B deep piezometer that
occur within a strong upward groundwater flow regime. The likely migration pathway
for this material is from the perched ravine aquifer through a discontinuity in the
Miller Creek clay aquitard. This discontinuity does not affect the confined nature of
the Copper Falls aquifer (see Figures 5, 6, and 7).

* A vertically oriented contaminant plume containing VOCs and SVOCs is present
within the Copper Falls aquifer beneath NSP’s property. This plume is of limited
vertical and lateral extent. It is limited vertically to the uppermost portion of the
Copper Falls aquifer by a strong upward vertical gradient. This groundwater flow
direction results in contaminant attenuation and head dissipation through the overlying
Miller Creek clay aquitard. This plume has not been previously identified by earlier
studies. It is limited to an area northwest of the NSP property, and beneath the Miller
Creek formation in the area of the ravine. As suggested by the prior drilling results
by Northern Environmental Technologies and groundwater analytical results from
flowing artesian wells at Kreher Park, lateral contaminant plume migration northwest
of MW-7A is limited. Calculations of groundwater advective flow (65 ft/yr), estimates
of time since contaminant source migration (as much as 100 years), and the
approximate downgradient extent of the plume (450-500 ft) suggest that the plume is
at steady state conditions.

e The contaminant plume within the Copper Falls aquifer is separate from thez
contaminated wood waste fill aquifer at Kreher Park. These aquifers are hydraulically
separated by the continuous Miller Creek clay aquitard. This separation is confirmed
by observations during dnlling, differences in sample contaminant constituent
concentrations, and hydraulic head measurements.
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1.0 INTRODUCTION

The purpose of this supplemental groundwater investigation was to evaluate the nature and extent
of groundwater contamination beneath the Northern States Power (NSP) property located in
Ashland, Wisconsin. Contamination was found in samples from aquifer sands below the Miller
Creek clay. This clay is present at the base of the former ravine located on NSP’s property, This
report documents and presents conclusions concerning the results of this supplemental
investigation. Field activities, including the installation and sampling of water table monitor wells
and piezometers, took place from May 20, 1996 to June 5, 1996. These activities were conducted
in accordance with the Supplemental Investigation Work Plan dated April 30, 1996. This work
plan proposed the installation of two water table wells and five piezometers on and adjacent to
NSP property. The work plan was conditionally approved by the Wisconsin Department of
Natural Resources (WDNR) in correspondence dated May 9, 1996. Two additional conditions
the WDNR required following a review of the work plan included installation of an additional well
nest located at the corner of Prentice and St. Claire Streets, and documentation concerning thé
1995 underground storage tank (UST) removal. The requested well nest installation (MW-8 and
MW-8A) was included in the field activities performed during this investigation. The 1995 UST
removal documentation is included as part of this report (see Appendix A).

1.1 BACKGROUND

A comprehensive site background is presented in Section 1.1 of the Site Investigation and
Remedial Action Plan prepared for NSP by Dames & Moore on August 1, 1995. This
‘Manufactured Gas Plant (MGP) facility, the historical filling of the former ravige, the results of
environmental assessments conducted on adjacent property (i.e., to the north at Kreher Park), and
the work plan submitted by NSP to the WDNR in response to a Responsible Party (ARP@) Letter
issued pursuant to the Wisconsin Spill Law.

]

The August 1995 Dames & Moore Report was performed to characterize the extent of
contamination in the fill soils placed in the former ravine. Contaminated unsaturated and saturated
zone soils were found within the ravine fill.C Coal tar contaminated s@' Dwas found across the base
W' Analytical results indicated that contaminants predominately consist of volatile
organic compounds (VOCs), semi-volatile compounds (SVOCs) and metals. Many of the SVOCs
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are typical of coal tar (i.e., naphthalene and benzo (a) pyrene), but the BTEX constituents are
_more indicative of petroleum contamination. wMPe  wWastd

Contaminated groundwater was characterized within the perched ravine aquifer. The primary
source of groundwater contaminants is the coal tar contaminated-seil found at the base of the
ravine fill. Groundwater VOCs and SVOCs from this aquifer appear to discharge off-site at a

- / point downgradient from the mouth of the former ravine (i.e., the seep location). An additional _

~_source of SVOC and VOC contamination downgradient from the NSP. site appear to contribute
g to the groundwater impacts found at the seep. Additionally, numerous other potential sources of
SVOC and VOC appear to contribute to the groundwater impacts found beneath Kreher Park.

A variety of remediation alternatives for that portion of the groundwater contamination originating
from the NSP property were evaluated in the Dames & Moore August 1995 Report. The res
- of this analysis indicated that a groundwater interceptor trench across the mouth of the former
ravine together with a groundwater collection and treatment system would most effectively
- remediate contaminant migration. This system would be coupled with the installation of a low
permeability cap above the ravine fill soils to limit infiltration. Together these systems comprised
- the proposed Interim Remedial Action for this site.

Conditional approval of the proposed Interim Remedial Action was granted by the WDNR in 3
letter dated September 29, 1995 to NSP. Following this approval, design specifications and
bidding for the proposed installation was conducted by Dames and Moore for NSP. Withdrawal
Wﬂ of this approval, based on an understanding that NSP was no longer planning on the
LV implementation of the Interim Remedial Action, was made in a letter dated March 1, 1996 from
- the WDNR to NSP. Subsequent correspondence from NSP to the WDNR dated March 4, 1996
lanﬁed the cause for deferral in this 1mp1ementat10n Thwwmaam,on

A [ personnel, has been made until the resul : quameg A
sedlment investigation are available and evaluated. Additionally, modlﬁcatlons to the Intenm
Remedial Action could be assessed pending the recommendations of this supplemental
investigation. To determine the depth of excavation required for the interceptor trench a series
of borings were advanced in October 1995 along the proposed trench (see boring GP-1 throuéh
GP-9 on Figure 1). Additionally, the MW-5/-5A/-5B well nest (see Figure 1), was installed at
that time to assess the thickness of the Miller Creek clay beneath the proposed interceptor trench,
- and assess the potential for underflow beneath this proposed structure. Results indicate a thin (1
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W foot) silty sand of limited aerial extent present within the Miller Creek clay beneath a portion of
the proposed interceptor trench. The location of this sand coincides with the axis of the former
ravine. From water level information, the limited areal extent of this sand, and the nature of the
contaminant concentrations, it is likely that this sand is isolated from both the perched ravine
aquifer above and the Copper Falls sand aquifer below. The proposed depth of the interceptor
trench is sufficient to collect water from this Miller Creek sand. This sand is separated from the

Waﬂs sand aquifer below (i.e., MW-5B completion) by a laterally continuous three-feet 7
thick clay interval. The Copper Falls sand aquifer is found under confined conditions and its
piezometric surface is approximately ' foot higher than the Miller Creek sand. This suggests the .

lowermost Miller Creek clay interval is an effective aquitard. How DD mTAu, MibRA S
~ ' TAuA M1

TO TREPWYT THeJ
This supplemental groundwater investigation is a response to issues discussed at the meeting

between NSP and WDNR representatives on March 26, 1996, and WDNR correspondence dated
April 15, 1996, concerning contamination detected in samples from piezometers MW-5A and
MW-5B. Analytical groundwater results for samples collected from the MW-5, -5A and -5B wells
were reported in correspondence from Dames & Moore to WDNR dated October 26, 1995. The
impacted groundwater is from aquifer sands within and beneath the lacustrine clays of the Miller
Creek Formation. The aquifer sands beneath the Miller Creek clays are within the glacial till and

outwash sediments of the Copper Falls Formation. The impacted aquifers-are-beneath and
te from the iated with the f in -7
4

Comments in this report make reference to information from the following previous reports:

e Environmental Assessment - City of Ashland, Wisconsin Wastewater Treatment Plant
Site - Revision 2, Northern Environmental Technologies, August 21, 1989.

¢ Existing Conditions Report - Ashland Lakefront Property - Ashland, Wisconsin, Short
Elliott Hendrickson, February 1995

e Final Report - Ashland Lakefront/Northern States Power Project - Ashland,
Wisconsin, Dames & Moore, March 17, 1995. !

¢ Site Investigation Report and Remedial Action Plan - Northern States Power -
Ashland, Wisconsin, Dames & Moore, August 1, 1995.
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e Design Report, Bidding Document, Plans and Specifications for Interim Remedial
Action - Northern States Power - Ashland, Wisconsin, Dames and Moore, October 4,
1995.

¢ Draft Remediation Action Options Feasibility Study - Ashland Lakefront Property -
Ashland, Wisconsin, Short Elliott Hendrickson, February 1996
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2.0 SITE ACTIVITIES

2.1 WELL INSTALLATION AND DEVELOPMENT ACTIVITIES

Figure 1 shows the present site conditions including the location of all existing and recently
installed monitor wells and piezometers. Locations and elevations of these wells are based on
surveying conducted by Nelson Surveying and Engineering of Ashland, Wisconsin. This survey
references the survey performed by Short Elliot and Hendrickson (SEH) at Kreher Park, located
north of the NSP property, in their February 1995 Existing Conditions Report.

Field activities at the NSP site included installing three water table monitor wells and eight
piezometers, development of these wells and one round of groundwater sampling from each of the
installed wells. In addition, water levels were measured in all newly installed and existing
monitor wells. Existing wells include those previously advanced by Dames & Moore on NSP’s
property (MW-1, MW-2, MW-3, and MW-4), the temporary monitor well (TW-13) advanced
by SEH on St. Claire Street, and the permanent water table monitor wells (MW-1, MW-2 and
MW-3) installed at Kreher Park by Northern Environmental Technologies (NET).

All borings advanced during this site investigation were continuously sampled with a two inch split
spoon sampler over those intervals not previously characterized. Boring logs for all installed
monitor wells are included in Appendix B. Previously logged borings include those for MW-4
and TW-13, which are included in the Dames and Moore’s August 1995 Report, and SEH’s
February 1995 Report, respectively. These two water table monitor wells were advanced to the
base of the former ravine. Additionally, as described in Section 1.1 of this report, MW-5,
MW-5A and MW-5B were previously advanced by Dames and Moore. Soil Boring Logs,
Monitor Well Construction Forms, and Well Development Forms for the wells at the MW-5 well
nest are included in Appendix B of this report.

Piezometers MW-4A, MW-4B, MW-5C, MW-13A and MW-13B , all of which are located aloné
the axis of the former ravine, were advanced to a depth sufficient to complete screened intervals
within the Copper Falls sand aquifer. The MW-5C boring was advanced to a depth sufficient to
complete a screened interval 22 feet below the base of the screened interval in MW-5B. The
MW-4A and MW-13A borings were advanced to depths sufficient to complete screened intervals
in the sand aquifer found immediately below the base of the Miller Creek clay interval.
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In both cases, on-site soil boring sample descriptions indicated contamination in these uppermost
Copper Falls sands. Consequently, deeper piezometers (MW-4B and MW-13B) were advanced
to depths sufficient to complete screened intervals 24 and 20 feet, respectively, below the base of
the screened interval in the shallower piezometers.

During this investigation, temporary 10 inch casing was set through the ravine fill interval for all
piezometer borings advanced along the axis of the former ravine. This temporary casing was used
to prevent cross contamination to deeper intervals. In the case of the -B and -C piezometer
borings, temporary casing was set through the contaminated uppermost Copper Falls sand
interval. After setting temporary casing the borings were then advanced by 6 inch mud rotary
drilling. Drilling equipment was decontaminated prior to advancing the boring below the cased
depth. Decontamination water was contained in temporary storage tanks and is presently stored
on-site. :

Temporary casing was not utilized for the well nests installed both outside the axis of the former
ravine (MW-7 and MW-8), and upgradient from known ravine fill contamination (MW-6). These
wells were advanced by 6 inch rotary drilling with the exception of the water table monitor well
at MW-7, which was advanced with a 8d inch hollow stem auger. Cuttings from installed wells
during this investigation were drummed and are presently stored on-site.

Three Shelby tubes were collected from the MW-4A and MW-13A borings. In the MW-4A boring
these tube samples were collected from the 14 to 16 foot and the 20 to 22 foot depth intervals. In
the MW-13A boring the tube sample was collected from the 24 to 26 foot depth interval. A Shelby
tube sample was attempted in the MW-13A boring at a depth of 28 feet; however, the soil was
too hard. Shelby tube samples were collected to characterize the permeability of the Miller Creek,
clay aquitard interval.

All the monitor wells and piezometers were installed according to ch. NR 141 Wisconsin
Administrative Code (WAC) requirements. Most installed monitor wells were developed by
removing ten well volumes of water. This was impractical in certain cases (i.e., wells were
bailed dry). For these cases (MW-4A, MW-6, MW-7, MW-8, and MW-8A) the wells were
bailed dry between 5 and 8 times. Completed Monitor Well Construction Forms and Well
Development Forms are included in Appendix B. A summary of monitor well and piezometer
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construction details is presented on Table 1. All newly installed monitor wells and piezometers
are equipped with surface flush mounts. Exceptions to this are the MW-7 and MW-7A wells

which are equipped with casing above the ground surface. Due to the artesian flow encountered
in MW-7A, this well is equipped with a pressure gauge. The reference point for water level
measurements in this piezometer is based on the surveyed elevation of the pressure gauge (MW-7
well is located immediately adjacent to and at the same elevation as the surface seep - see Figure

1).

2.2 GROUNDWATER SAMPLING, PERMEABILITY TESTING AND
LABORATORY ACTIVITIES

One round of water level measurements were taken from all existing and newly installed water
table monitor wells and piezometers located on or adjacent to NSP’s property. This includes the
previously installed water table monitor wells within the perched ravine aquifer (i.e., MW-1,
MW-2, MW-3, and MW-4). Additionally, water level measurements were taken from the three
permanent water table monitor wells at Kreher Park. Results of this round of water level
measurements are summarized on Table 2.

Slug test or bail recovery testing was performed on all newly installed monitor wells following
well development. Bail recovery test information was obtained on those wells that were bailed
dry during well development (i.e., MW-4A, MW-6, MW-7, MW-8, and MW-8A). Individual
well data logger output files and respective time/displacement plots are included in Appendix C.
Hydraulic conductivity measurements calculated from these well test results are summarized on
Table 4.

Soil sample analytical testing, which includes sieve gradation analyses, Atterberg limits analyses
and back pressure permeability testing, were performed at Dames & Moore’s soils laboratory.
Six soil samples were selected from sand and silty sand intervals to be analyzed for grain size
distributions. Two soil samples were selected from clay intervals to be analyzed for Atterberg
limits. These analyses were used to quantify soil classifications described in the field. Three of
these selected soil samples were collected with Shelby tubes. Sieve gradation and Atterberg limits
analysis results are included in Appendix D and are summarized on Table 3. Shelby tube samples
were collected from Miller Creek clay intervals in the MW-4A and MW-13A borings. Back
pressure constant head permeameter testing was performed on these samples to determine vertical
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permeability in these aquitard samples. Results of this testing are included in Appendix D, and
are summarized on Table 4.

Groundwater samples were collected from all newly installed monitor wells. These samples were
analyzed by Northern Lake Laboratories, a WDNR certified laboratory. Tests performed on each
sample included Method 8021 for VOCs, Method 8270 for SVOCs, and analyses for selected
metals (e.g., arsenic, calcium, chromium, copper, iron, lead, zinc, and selenium). This suite of
analytical tests is the same as that used by Dames & Moore for the May and June 1995
groundwater sampling events.

2.3 DATA BASE SEARCH

A database search was conducted for all publicly listed facilities in proximity to the NSP property
that handle or store wastes and/or products that potentially could be sources for contamination.
Spill history information was also included in this search. Results of this search is included in
Appendix F.

A total of 16 sites are located within %2 mile of NSP’s property. Most of these sites are located
toward the south and southwest. Of the 16 sites located, eight are leaking registered storage tank
sites (LRSTS), six are registered storage tank (RSTs) sites and two are RCRA small quantity
generators. Additional sites are listed that are not plottable based on location information provided
in the database. No spills requiring reporting to the Emergency Response Notification System
(ERNS), including petroleum related spills, were reported in the vicinity of NSP’s property. |

Of the eight LRSTs located, six are found within 0.2 to 0.4 miles of NSP’s property in an
upgradient direction (i.e., toward the south). The clean groundwater analytical results for samples
from the upgradient MW-6 well nest (see Figure 1) suggests that off-site migration of petroleum
contaminants onto NSP’s property is not likely. Consequently, no further investigation regarding
the nearby LRSTs was performed. 5‘

2.4 TANK CLOSURE REPORT

The tank closure report performed for NSP by Tank Removal Specialists is included in
Appendix A. This closure involved removal of a 10,000-gallon underground fiberglass gasoline
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storage tank on NSP’s property in April 1995 (see Figure 1 for location). The reported condition
of the tank and piping was good and no obvious leaks were observed. Results from the analyzed
soil sample, reportedly taken 4 foot above the water table along the south wall of the excavation,
indicate DRO, GRO, and individual BETX constituent concentrations significantly above the NR
720.09 residual contaminant. Additionally, high concentrations of certain PAH constituents were
detected in the sample. A petroleum sheen and odor were observed in free standing water within
the excavation. Based on the history of this site, the source for this contamination could not be
confirmed (please see further discussion in Section 4.1).

wpdoc\reports\nsp\05644071 .{n] 2-5 DAMES & MOORE



3.0 INVESTIGATION RESULTS

3.1 HYDROGEOLOGICAL RESULTS
3.1.1 Perched Ravine Aquifer Results

Based on the results of the borings advanced during this investigation, the contoured configuration
of the base of the former ravine has been updated (see Figure 2). This update also includes the
results from the GP-1 through GP-9 series of borings located across the former ravine near its
mouth. The ravine fill encountered while boring the southern most piezometer, MW-6A, results
in extending the former ravine approximately 120 feet further south than previously mapped. This
extension coincides with the location of the former ravine as shown on the 1886 Sanborn Map.
The Sanborn Map shows this location as the southernmost extent of the former ravine.

Water level measurements are summarized on Table 2. These measurements include both the
results from this investigation and previous water level measurements made by Dames & Moore.
Using the most recent (June 1996) measurements, water levels within the perched ravine aquifer
are contoured on Figure 3.

Groundwater flow within the perched aquifer within the northern portion of the ravine is toward
the northwest, which coincides with the ravine axis. The horizontal gradient across this portion
of the perched ravine aquifer as measured between the TW-13 and MW-5 is 0.13 ft/ft. A water
table mound is prominent between MW-3 and MW-4. This mound affects the groundwater flow
direction in the southern portion of the perched ravine aquifer. Groundwater flow south of the
mound is toward the southeast. The horizontal gradient in this direction is approximately 0.04
ft/ft. This flow direction is opposite to the regional groundwater flow (i.e. northwest toward
Chequamegon Bay). For the June 1996 measurement round, MW-4 is approximately 1 foot
higher than MW-3. However, for both the April and June 1995 measurement rounds, MW-3 was
higher than MW-4 by approximately 2'4 feet and % foot, respectively. Water levels in MW:i4
are approximately 5 feet higher than MW-6. Unsaturated conditions were found in the ravine fill
at the MW-6 location. The water table measurement in this well reflects a water level within the
Miller Creek interval (i.e., unconfined aquifer conditions beneath the ravine fill). Likewise, the
water level measurements shown on Figure 3 for MW-7 and MW-2 (NET), are not from the
perched ravine aquifer. These levels reflect water table conditions associated with the wood waste
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fill interval. This interval, based on borings reported by SEH in their February 1995 Report, is
found beneath many portions of Kreher Park. The horizontal gradient measured between MW-7
and MW-2 (NET), which is located toward the northwest in Kreher Park is 0.01 ft/ft. Based on
the previous water level measurements performed by SEH at Kreher Park, the horizontal gradient
in the wood waste fill aquifer is extremely small. Consequently, most of the change in head
observed between MW-7 and MW-2 (NET) is likely found immediately north of MW-7.

The elevation of the seep (approximately 610 feet) is over five feet above the water table level in
MW-7, which is located immediately adjacent to the seep. Unsaturated sediments were
encountered in MW-7A above the wood waste fill water table. The seep, therefore, likely results
from the intersection of the ground surface with a perched water table. The 610 elevation contour
on Figure 3 is oriented such that it only intersects the 610 ground surface contour at the seep
location. The horizontal gradient in this portion of the perched aquifer (i.e., between the seep and
MW-5) is 0.05 ft/ft. This is significantly less than that calculated for this aquifer further to the
south (0.13 ft/ft). This reduced gradient likely results from the lack of lateral confinement (i.e.,
sides of the ravine) for this aquifer north of the ravine mouth. At this location, the aquifer is

_beneath-the Wisconsin Central Limited (WCL) property.
3.1.2 Site Geology Results

Figure 4 shows cross sections along and across the former ravine (cross sections A-A' and B-B’,
respectively). Sediment sample sieve gradation and Atterberg Limit results are integrated into
these sections. The results of these analyses are summarized on Table 3. These results indicate
that the Miller Creek aquitard is a low plasticity, slightly silty clay and the Copper Falls aquifer
is a silty sand.

Section A-A' includes the descriptions of borings advanced at Kreher Park by NET in their August
1989 Report. These borings were advanced through the Miller Creek clay interval into the
underlying Copper Falls glacial till and outwash sediments. The depths at which these borings
encountered artesian flow are shown on Figure 4. Samples from these borings were screened with
a PID instrument. There were no reported Copper Falls sand intervals which showed high PID
values or were described as contaminated.
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The Miller Creek clay aquitard interval is thickest (i.e., up to 40 feet thick) at the northern end
of Section A-A’ (i.e., nearest Chequamegon Bay). In this area, the clay interval is described as
a lacustrine clay and is laterally continuous. In addition to thinning towards the south, the Miller
Creek clay becomes generally more silty changing from a plastic clay (CH) to a lower plasticity,
silty clay (CL). Minor thin discontinuous silty sand beds are present within the clay interval. The
Miller Creek clay thins to six feet thick in the MW-7A boring. This thinning is due to an inclined
base of clay surface. This surface most likely represents clay to sand transitions within individual
beds of the Miller Creek Formation that progressively occur within shallower beds toward the
south. South of the MW-7A boring, the clay interval generally becomes thicker. Immediately
south of MW-7A this thickening is attributed to the location of the former Chequamegon Bay
shoreline prior to historical lakefront filling (i.e., southern edge of wood waste fill). Further
south, a 1 foot thick silty sand of limited areal extent is found within the Miller Creek clay in the
MW-5A boring. This sand is found in several nearby borings (GP-4, GP-5, and GP-7) at similar
elevations, but is not present in the nearby GP-6 or B-19 borings. Based on boring log
information beyond this immediate area, the lateral extent of this silty sand is not known.
However, hydraulic head and contaminant concentration values suggest that this silty sand is
isolated from both the perched ravine aquifer above and confined Copper Falls sand aquifer
below.

Continued thickening of the clay toward the south is caused by the increase in elevation for the
base of the ravine. This increase is greater than the increase due to the inclined base of the Miller
Creek clay. The thickest Miller Creek clay interval was measured in the MW-13 well nest (13
feet thick). South of the MW-13 well nest, the Miller Creek clay changes its depositional pattern.
In the MW-4 well nest borings, located 170 feet south of MW-13, a mostly silty interval is
laterally equivalent to the clay. Within this overall silty interval are thin permeable silty to clean
sands that grade laterally into the clay toward the north.

The transition in the Miller Creek clay is shown on the generalized fence diagram on Figure 4.
This fence diagram also serves to show the correlation between the MW-4 well nest and the MW-8
well nest located toward the north on St. Claire Street. South of MW-4, this silty interval
becomes progressively more sandy. Above this interval, the Miller Creek contains an upper c]iy
that is found immediately below the base of the ravine fill in both MW-4 and MW-6. Note that
Figure 4 incorporates the results of the previous borings advanced in locations between the MW-
13 and MW-4 well nests (i.e., B-13, B-14, B-15, and B-17). Based on these intervening borings
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a dashed line, as shown on Figure 4, shows the maximum ravine depth in the area between MW-
4A and TW-13. Additionally, the nature of the sediments encountered beneath the base of the
ravine fill, although limited to the bottom of these borings, are incorporated on this figure.

The transition in the Miller Creek Formation from a mostly clay unit to a silt to sand interval unijt
i ermeable, relatively clean sands

are in potentlal contact with the ravine fill (i.e., hydraulic conduct1v1ty measured in MW-4A is
8.5 x 10® cm/sec). This potential is greatest in the axis of the ravine between B-13 and B-17.
The location of the above-described Miller Creek aquitard transition is also generally coincident
with the location of the former underground storage tanks as shown on Figure 1.

The Copper Falls formation includes glacial till and glacial outwash sediments. Figure 4 shows
a greater preponderance of outwash sediments (i.e, clean sands and occasional gravel intervals)
beneath Kreher Park. This is in contrast to the mostly silty sands beneath NSP’s property.
Bedding within sediments deposited in a glacial till environment would tend not to be laterally
extensive. Consequently, the clay and silt intervals shown on Figure 4 within the Copper Falls
Formation beneath NSP’s property are interpreted to be laterally discontinuous. The
discontinuous nature of these beds is shown by the 2-foot thick clay lens found immediately below
the base of the Miller Creek clay in the MW-5B well. This interval is laterally discontinuous
based on the nearby GP-4 through GP-7 boring results.

3.1.3 Hydraulic Conductivity Results

Permeability information obtained from well tests and laboratory permeability tests are
summarized on Table 4. This information is also annotated on the cross-sections of Figure 4.

In general, the hydraulic conductivity of the Copper Falls sand aquifer varies over a small range
of values (i.e. from 3.7 x 10* cm/sec to 1.5 x 10° cm/sec in MW-13B and MW-5B, respectively).
The exception to this is MW-8A, where bail recovery information indicates a hydraulic
conductivity measurement of 1.4 x 10° cm/sec. Review of the soil samples from the screened
interval in this well indicate no greater silt content or sample penetration rate change that would
account for the low recovery rate. Consequently, the low hydraulic conductivity measured in this
well may reflect a partially plugged screen (i.e., less effective filter pack installation).
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The hydraulic conductivity measurement for the perched ravine aquifer in the MW-5 monitor well
(5.0 x 10? cm/sec) is higher than the geometric mean of values for this aquifer as reported in the
Dames & Moore August 1995 Report (3.0 x 10* cm/sec). This average was based on slug test
results from the four previously installed water table monitor wells.

Vertical hydraulic conductivity measurements were obtained for the Miller Creek clay and silt

units by back pressure permeameter analyses that were performed on the Shelb
collected from the MW-4A and MW-13A borings. These results indicate a vertical hydraulic

conductivity for the clay aquitard that is between 4.6 x 10 cm/sec to 6.9 x 10® cm/sec. _The silt

unit collected in the Shelby tube sample from 20-25 feet in the MW-4A boring has a similar
hydraulic conductivity value to that of the?afy aquitard (4.5 x 10® cm/sec). Hydraulic
conductivity measurements of the Miller Creek silts and sands south of the clay to sand transition
are generally lower than the Copper Falls sand aquifer below. Slug and bail recovery tests from
MW-4A and MW-6 result in hydraulic conductivity values for the SP/SM sand intervals in these
wells of 7.4 x 10° cm/sec and 6.7 x 10° cm/sec, respectively. '

3.1.4 Vertical Gradient Results

Table 5 summarizes the vertical groundwater gradients calculated between the various aquifer
units. The vertical gradient between the perched ravine aquifer and the shallowest (A-series)
piezometers indicate a wide range of downward flow conditions. The smallest downward gradient
is seen in the MW-5/-5A interval (-0.06 ft/ft), whereas a strong downward gradient of -0.52 ft/ft
is seen in the TW-13/MW-13A interval. Vertical gradients within the Miller Creek silts and sands
south of the clay to sand transition indicate strong to moderate downward flow conditions

(MW-4/-4A and MW-6/-6A intervals measured at -0.42 ft/ft and -0.16 ft/ft, respectively).
Vertical gradients within the Copper Falls sand aquifer indicate strongly upward flow conditions
(MW-5B/-5C and MW-13A/-13B intervals measured at 0.40 ft/ft and 0.41 ft/ft, respectively).
The vertical gradient measured in the MW-7 well nest between the wood waste fill aquifer and
the underlying Copper Falls sand aquifer is strongly upward (0.42 ft/ft). Likewise, a vertical
gradient is likely present beneath Kreher Park since artesian flow was reported in several of thg
NET borings advanced to the Copper Falls sand aquifer. "
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3.1.5 Flow Net Diagram

Figure 5 shows flow net profiles for cross sections A-A’ and B-B’. These profiles are constructed
by contouring potentiometric surface elevations (i.e., equipotential lines) across the contacts
between the major aquifer and aquitard units. The equipotential lines extrapolated beneath Kreher
Park are estimated based on values required to produce artesian flow in the respective NET
borings. Note that on Figure 4 a potentiometric surface elevation is reported for AW-1, an
artesian well located north of NSP’s property. The 624 foot elevation for this surface was
estimated by NET in their August 1989 Report based on pressure gauge information. No
information is available concerning the depth of this well or the zone from which the artesian flow

is occurring.

Based on the location of the 620 foot equipotential contour line at elevation 590 feet at points
between the MW-4, MW-8 and MW-13 well nests, the horizontal component of groundwater
flow direction within the Copper Falls sand aquifer is shown to be toward the northwest. This
direction and the estimated equipotential contours for this elevation within the confined aquifer
is shown on Figure 3. The horizontal gradient calculated from these contours varies between 0.03
ft/ft and 0.07 ft/ft. These horizontal gradients are approximately an order of magnitude less than
the vertical gradients measured in this aquifer.

3.2 ANALYTICAL RESULTS

Table 6 summarizes the results for detected VOCs in groundwater samples collected during this
investigation and those collected from the MW-5 well nest during the October 1995 sampling
event. Groundwater enforcement standards (ESs) and preventative action limits (PALs) based on
ch. NR 140 WAC standards are shown for each detected analyte. Sample concentration values
that exceed the ES are highlighted. Nine analytes were found to be in exceedance of their
respective ES in one or more groundwater samples. Two of these analytes, bromodichloromethane
and chloroform, were found at low to trace concentrations in samples from MW-6A and MW-8

| only. No significant level of contamination is associated with these two analytes. Seven analytes

(benzene, ethylbenzene, naphthalene, toluene, 1,2,4-trimethylbenzene, o-xylene and m+p-xy1ene)
occur in multiple samples. The analytes of most concern are the BTEX constituents and
naphthalene. Total BTEX constituents for each sample are summed along the last row of Table
6. Of these, benzene consistently shows the highest concentration. Groundwater samples from
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MW-4A, MW-5A, MW-5B, MW-7A] MW-8A, MW-13A, and MW-13B exceed the ES for
benzene by greater than three orders of magnitude. Groundwater samples from MW-6 and MW-
6A display no exceedances for any of the analytes of concern. Note that the o-xylene
concentrations detected in these samples (2.2 ug/L and 2.3 mg/L, respectively) is approximately
the concentration detected in the field blank (2.7 ug/L) for this analyte. Therefore, the detects
in groundwater samples from these two wells is likely caused by field contamination.

Table 7 summarizes the results for detected SVOCs in groundwater samples collected during this
investigation and those collected from the MW-5 well nest during the October 1995 sampling
event. Groundwater ESs and PALs based on ch NR 140 WAC, are shown for those SVOC
analytes for which standards have been established. Sample concentration values that exceed the
ES are highlighted. Of the SVOC analytes for which an ES has been established, naphthalene
consistently yields high concentrations. Groundwater samples from MW-4A, MW-4B, MW-13A,
and MW-13B yield concentrations that exceed the ES by more than two orders of magnitude.
Total SVOC (i.e., PAHs) constituents for each sample are summed along the last row of Table 7.
Groundwater samples from MW-6, MW-6A, and MW-8 yielded no detected levels of SVOCs.

Table 8 summarizes the results for metals detected in groundwater samples collected during this
investigation. No significant levels of metals contamination, with the exception of iron found in
two samples, are present in the groundwater sampled.

Table 9 provides a summary of previous groundwater analytical results for benzene, naphthalene,
total BTEX, and total PAHs. These sample events were performed by Dames & Moore and SEH
and are reported in their August 1995 and February 1995 reports, respectively. This summary
allows for ease of comparison between wells and sampling events used to contour the
isoconcentration profiles (Figures 6 and 7) in this report.

3.2.1 lIsoconcentration Profiles

Figure 6 shows the isoconcentration profile for total BTEX. This profile incorporates the
analytical results from samples collected during this investigation, the October 1995 sample event
MW-5, MW-5A, and MW-5B) and the May 1995 sample event (MW-4, TW-13, MW-2 (NET),
and TW-9). The May 1995 concentration values were chosen because the seep showed the highest
contaminant concentrations as compared to other sampling events.
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High concentrations of total BTEX are seen in samples from the deep piezometers at MW-5B,
MW-13A and MW-13B within the Copper Falls sand aquifer. These values occur within a
groundwater flow regime that shows a strong upward vertical component. Downgradient from
these values (i.e., north) concentrations diminish significantly both laterally, toward MW-7A, and
with depth, toward MW-5C. Likewise, in an upgradient direction total BTEX values diminish
significantly toward MW-4B and effectively yield non-detect levels at MW-6A. From a
sidegradient position, groundwater samples from MW-8A show a total BTEX concentration that
is more than one-third less than that measured in MW-13A. These concentration values define
a groundwater contaminant plume beneath the NSP property. The long axis of this plume is
oriented toward the northwest in the direction of advective groundwater flow.

In the area of the Miller Creek clay to sand transition, BTEX concentrations in TW-13 and
MW-4A are similar (32,700 ug/L and 32,600 ug/L, respectively) and occur in an area with a
strong downward vertical component of groundwater flow. These ! i

transition area is a potential migration pathway for contaminants from the shallow perched ravine ..

aquifer to the deeper Copper Falls sand aquifer.

Concerning the perched ravine aquifer, total BTEX concentrations in samples from MW-5 are less
than either the upgradient TW-13 sample or downgradient seep sample. Groundwater sampled
from near the top of the groundwater mound (MW-3) have significantly lower BTEX
concentrations than those taken at TW-13. The total BTEX concentrations measured in the sample
from the wood waste interval (3,520 mg/L) at MW-7 is within the range of total BTEX values
measured from other wood waste fill aquifer monitor wells at Kreher Park (see Table 9). A
discussion concerning this information and how it relates to contaminant flow in the perched
ravine aquifer is found in Section 4.2 of this report.

Figure 7 shows the isoconcentration profile for total PAHs. As on Figure 6 this profile
incorporates the analytical results from samples collected during this investigation and the May
1995 sample round information. This figure shows the same general configuration of
contaminants and concentration gradients as those that occur on Figure 6. Two exceptions to thi‘rs
are the comparison of contaminant levels between shallow and deep aquifers and the relative
concentrations of contaminants sampled at the seep. Total PAH concentrations within the most
contaminated portion of the Copper Falls sand aquifer (22,584 mg/L from MW- 13A) are similar
to those collected from the perched ravine aquifer (22,530 pg/L from TW- 13). The relative
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concentrations of SVOCs in the contaminant plume likely results from the lower solubility of these
compounds as compared to VOCs. Total PAH concentrations from samples collected at the seep
are significantly higher (i.e., 50 times higher) than those sampled upgradient in the MW-5 water
table monitor well. This relationship suggests the presence of an additional source of SVOC
contamination. This source is located downgradient from the MW-5 well, likely beneath the WCL

property.
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4.0 DISCUSSION

4.1 UST REMOVAL

The contaminated soil sample that was collected during the UST tank removal was taken only
slightly above the reported water level within the excavation (i.e., sample collected at 6.5 feet
and water level reported at 7 feet). Fluctuations in the level of the groundwater mound (see
Section 3.1.1), which has developed over this portion of the perched ravine aquifer, would likely
cause the sampled soil interval in the excavation to periodically be under saturated conditions
(i.e., at times below a higher water table or within the capillary fringe). Consequently, it is
possible that the soil contaminants measured in this sample reflect matrix interference from
groundwater contaminants found in the saturated zone. The sheen reportedly observed on water
in the excavation may be attributable to groundwater movement though other contaminated
portions of the ravine fill. However, a portion of the groundwater and ravine fill contamination
characterized in the Dames and Moore August 1995 Report as an apparent fuel source may be
attributed to potential leakage from this tank or other tanks previously located on NSP’s property
(see Figure 1).

Shallow fill with a strong petroleum odor was indicated above the water table over the upper
reaches of the ravine fill (i.e., upgradient from St. Claire Street). High groundwater BETX
concentrations were measured over this same portion of the perched ravine aquifer. Based on the
history of this site and the condition of the fiberglass tank as reported in the Tank Removal Site
Report (i.e., tank and piping in good condition), the indicators of leakage from this underground
storage tank are not conclusive. A more likely source of the shallow fill contamination (i.e., as
shallow as 1-2 feet below the surface in the B-15 and B-17 borings) are the gasoline storage tanks
formerly located immediately north of MW-4. These tanks which are shown on the 1946 and
1951 Sanborn Maps are not noted as being below grade. Consequently, they potentially may have
served as surface sources of petroleum contamination.

4.2 PERCHED RAVINE AQUIFER

Groundwater flow over the southern portion of the perched ravine aquifer is affected by the water
table mound and strong downward gradients. This water table mound is prominently shown on
both flow net cross sections (see Figure 5). The cause of this groundwater mound is unknown.
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The source area contributing to this mound is closer to MW-3 than to MW-4. MW-4 isin a
regionally upgradient position relative to MW-3.  Historical measurements made in 1995 yielded
elevation values in MW-4 lower than MW-3. Although MW-4 was measured at an elevation
higher than MW-3 most recently, both measurements were higher than MW-6. A natural source
of this water is not likely from the silts or sands exposed along the edge of the former ravine. No
significant silt and/or sand interval was reportedly logged in the clay interval while drilling the
MW-3 well. This well is located along the slope on the western edge of the former ravine. As
reported in the Dames and Moore August 1995 report, the screened interval for this well is across
the low permeability Miller Creek clay (i.e., base of fill at 5 feet; screened interval from 5 to 15
feet). The relatively high permeability (3.7 x 10” cm/sec) measured in this well suggests that the
uppermost portion of the screen and filter pack are likely in communication with the more
permeable ravine fill. Preferential natural infiltration is also an unlikely source since much of
the area of the mound is overlain by facility buildings and parking lot surfaces (see Figure 1),
Also, ground surface elevation contours indicate no areas of potential ponding. Consequently,
a more likely source of the water causing the mound would be from another source of infiltration:
Some possible sources would include underground storm drainage lines, roof drainage lines and/or
cisterns, sanitary sewer lines, and water supply lines. Figure 1 shows the location of a 24 inch
sanitary sewer line along St. Clair Street immediately north of MW-3. This potential as a source
of flux for the groundwater mound has not been investigated. :

The strong downward gradient present in the perched ravine aquifer over most of the ravine fill
results in flow lines that intersect the underlying Miller Creek aquitard. Flow lines immediately
downgradient from TW-13 flow vertically downward into the underlying Miller Creek clay. This
downward flow explains the significant decrease in total BTEX and total PAH concentrations in
the downgradient (i.e., horizontally) groundwater samples from MW-5 (see Figures 5 and 6).
Contaminated groundwater found deep within the former ravine (TW-13) flows into the
underlying clay aquitard where attenuation by adsorption and degradation occur. Meanwhile the
relatively clean groundwater that occurs at the top of the groundwater mound (MW-3) flows
above the more contaminated deeper groundwater, progressively moving horizontally until
reaching MW-5. Relative to the depth of the perched ravine aquifer, shallow groundwater
samples taken from the upper edge of the ravine (i.e., MW-1 and MW-2) also show very low total
BTEX and total PAH concentrations (see Table 9).
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Flow lines through the Miller Creek interval south of the clay to sand transition (i.e., between
MW-4 and MW-13) flow downward from the perched ravine aquifer to the Copper Falls sand
aquifer. Further discussion of this potential flow path is provided in Section 4.3.

. As shown on Figure 5 the northernmost portion of the perched ravine aquifer shows nearly
horizontal groundwater flow. Flow at the seep is interpreted to be connected to this aquifer, The
relatively high hydraulic conductivity of the nearby wood waste fill and ravine fill (1.6 X 10
cm/s and 5.4 X 10° cm/s in MW-7 and MW-5, respectively) together with water levels observed
between MW-7 and the seep, makes it likely that an unsaturated zone of relatively low
permeability fill is present beneath the seep. This separation is necessary, otherwise flow from
the perched ravine aquifer would directly discharge to the wood waste fill aquifer at Kreher Park.
Such a direct discharge would likely eliminate the surface seep. This low permeability fill is
interpreted on Figure 5 to occur south of the seep and beneath the WCL property.

Total PAH isoconcentration profile contours (Figure 7) also support separation of the seep from
the wood waste fill aquifer at Kreher Park. PAH concentrations for samples from the seep are
more than 28 times higher than those measured in MW-7. The high total PAH concentrations
analyzed in samples from the seep are likely due to a contaminant source immediately beneath and
to the south of the seep (i.e., beneath WCL property). ‘

The high measured hydraulic conductivity of the perched ravine aquifer at MW-5 (5.4 X 107
cm/s) is more than an order of magnitude greater than the average hydraulic conductivity (3.0
X 10* cm/s) previously utilized in the August 1995 Dames and Moore report. This averag‘e
value, based on wells installed at that time, was used to calculate the advective flux through the
cross section of the ravine fill at the proposed interceptor trench location (i.e. mouth of the
ravine). The previously calculated advective flux discharge from the perched ravine aquifer at this
point was 0.02 gpm. Using a cross sectional area of the ravine mouth that is larger based on the
results of the GP series of borings, a higher hydraulic conductivity as noted above, and a hydraulic
gradient that is larger based on water level measurements at MW-5, the total discharge through
the mouth is calculated to be 2.0 gpm. This further justifies the interpreted connection between
the lower perched ravine aquifer and the seep as shown on Figure 5. Regardless, this highér
estimated flow rate is within the design capacity of the interceptor trench system.
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4.3 MILLER CREEK AQUITARD

Permeability measurements of the Miller Creek clay (average laboratory vertical hydraulic
conductivity of 5.7 X 10® cm/sec) reflect the nature of this interval as a confining aquitard. Given
the vertical hydraulic gradient contoured at the MW-13 well nest (see Figure 5) and an assumed
effective porosity in this silty clay interval of 50%, the approximate downward vertical advective
velocity through the aquitard is 0.10 ft/yr. Figures 6 and 7 show that the concentrations of
contaminants are comparatively low in the clay aquitard. This assumes that due to the increased
retardation effects caused by the clay mineralogy, attenuation of the contaminants is occurring
by adsorption and degradation at some short distance beyond the aquifer-aquitard boundary.

The laterally continuous nature of the Miller Creek clay is disrupted by a clay to sand transition
south of the MW-13A piezometer. This transition potentially provides an area of preferred
downward groundwater flow from the perched ravine aquifer to the Copper Falls sand aquifer.
The most likely area for such flow is at the axis of the former ravine immediately north of the
MW-4 piezometer. In this area, either erosion or an unnatural breech (e.g. excavation) along the
base of the former ravine may have exposed the relatively permeable silty sand across which the
MW-4A screened interval is completed. Other potential pathways for preferred downward flow
in this area would include the shallower silty sand encountered in the MW-4A boring (16 to 17
feet) and other silty sands, as yet undefined, that may occur in the area of the clay to sand
transition. Based on the sampled silt (ML) interval in this transition area (MW-4B boring at depth
of 20-22 feet), advective groundwater flow rates are similar to the clay aquitard. However, the
ability of the silt interval to retard the flow of contaminants is less effective due to lower
adsorptive capacities.

Contaminant concentrations for total BTEX and total PAHs are similar in MW-4A and MW-13.
This similarity is likely the result of preferred downward contaminant migration through the clay
to sand transition area. Such a connection would provide a means to connect the shallower
contamination found in the perched ravine aquifer to contamination found in samples from the
deeper Copper Falls sand aquifer. This connection is shown by the isoconcentration contours on
Figures 6 and 7.
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Upgradient wells MW-6 and MW-6A both show a lack of contamination. Consequently, the
contamination found in the Copper Falls aquifer beneath this site is likely not from any of the
potential off-site sources listed in the ERIIS Database (Appendix F). The contaminant
concentrations yielded from the MW-8A well likely reflect the lateral edge of the contaminant
plume. All LRST sites located near NSP’s property are toward the south and southwest. The
MW-6 well nest is downgradient from these sites and shows no groundwater quality impacts.
Consequently, it is unlikely that these sites are contributing to the contaminant plume present
beneath NSP’s property.

4 The Miller Creek clay interval is an effective aquitard between the wood waste fill aquifer at
Kreher Park and the underlying Copper Falls sand aquifer. The aquitard becomes thin at the MW-
7 well nest location. However, based on water level information it acts as an effective aquitard.

The Miller Creek silty sand that occurs in the MW-5 well nest between 30.5 and 32 feet appears
to be a separated isolated sand lens. The depositional environment of this sand would be similar
to the discontinuous silty sand lens known to occur within the Miller Creek clay beneath Kreher
Park (see NET borings 88-2 and 88-4). Groundwater and contaminant migration pathways to this
isolated sand likely occur from either the overlying or underlying aquifers. In either case
migration would be through the Miller Creek clay aquitard. Another possibility, as shown by the
interpreted contours on Figures 6 and 7, is that a discontinuous connection to the underlying
Copper Falls sand aquifer occurs in a slightly more permeable (i.e., silt or silty sand) layer which
is stratigraphically equivalent to the sand lens. In either case, groundwater flow and the
contaminant concentrations associated with this sand lens would be contained and treated by the
proposed intercepter trench system.

4.4 COPPER FALLS SAND AQUIFER

The silty sands of the Copper Falls sand aquifer beneath NSP’s property are consistently
permeable and show a strong upward vertical component of groundwater flow. Horizontil
groundwater flow is toward the northwest based on the equipotential flow lines interpreted on
Figure 5. Given an average hydraulic conductivity of 8 X 10® cm/sec, an average horizontal
gradient of 0.03 ft/ft as measured between the MW-13B and MW-7A piezometers (see Figure
3), and an effective aquifer porosity of 35%, the horizontal component of advective flow is
approximately 65 feet/yr.
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A contaminant plume which extends toward the northwest from the area of highest contamination
(i.e., MW-13A) is shown for total BTEX and total PAHs on Figures 6 and 7. Contaminant
concentrations within the plume are highest near the top of the aquifer (i.e., comparison of
MW-5B and MW-5C concentrations) due to the strong upward vertical component of flow
beneath the plume. Plume concentrations progressively diminish toward the northwest,
downgradient from MW-13A, with the MW-7A piezometer showing the lowest upper Copper
Falls sand piezometer concentrations in this direction. A further decline in plume concentrations
are suggested by the clean Copper Falls sand aquifer borings advanced by NET in 1989 at Kreher
Park. No contamination was described in soil samples in these borings and, where measured,
PID values yielded low levels. The NET boring most proximal to the MW-7 well nest is the 88-4
boring. This boring, located approximately 220 feet northwest of MW-7, yielded no reported soil
sample contamination. Consequently, the contaminant plume is likely not to be present as far
downgradient as the NET borings. Also, analytical tests for groundwater samples from AW-1
show that this artesian flowing well, located in a sidegradient position to the plume, consistently
yielded non-detects for VOC and SVOCs , as reported in SEH’s February 1995 report. Given
the horizontal advective flow velocity calculated above, it is likely that the plume is under steady
state conditions. This means that contaminant migration from the area of highest concentration is
balanced by contaminant attenuation due to adsorption and degradation. This attenuation may bé_
caused by vertical groundwater movement into the lower boundary of the Miller Creek clay
aquitard.

" The deeper piezometer groundwater sample from MW-13B has similarly high contaminant

concentrations as those detected in MW-13A. This relationship occurs despite a strongly upward
vertical gradient. Consequently, the source for such high concentrations is possibly from a
location immediately south and beneath the MW-13B piezometer. The location of such a source,
together with the lack of a continuous Miller Creek clay coincident with the location of various
former underground storage tanks possibly suggests that the contaminant distribution in the MW-
13 well nest is the result of a nearby downward migrating dense non-aqueous phase liquid
(DNAPL). This DNAPL would likely have resulted from a previous period of DNAPL migration
from the shallow perched ravine aquifer to the Copper Falls sand aquifer through the Miller Creek
clay to sand transition (see Section 4.3). The relatively low contaminant concentrations in the
groundwater samples from the MW-4B piezometer result from relatively clean upwardly
migrating groundwater.
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According to published geological maps (Skinner, 1974) the depth to bedrock at this site is
between 150 and 200 feet. The bedrock consists of Precambrian sandstones. The dip on the
bedrock-sediment surface is toward the southeast. This dip appears to be caused by a blind
extension of the Douglas Thrust Fault interpreted to exist south of the City of Ashland.

Of those analytes detected in high concentrations in the MW-13 piezometer nest, naphthalene
shows a concentrations that is highest relative to its solubility. Measured benzene concentrations
are as high as 79 ppm, which is 20 times less than the published aqueous solubility of 1780 ppm
(Fetter, 1993). Naphthalene concentrations, while only as high as 21 ppm, are approximate to
the published solubility value of 31 ppm. Similar to benzene, toluene, ethylbenzene and xylene
solubilities are over 13, 150 and 21 times less than their respective measured concentrations.
Although this discussion does not account for temperature considerations, it provides a qualitative
comparison. These solubility relationships suggest that the DNAPL material, which is potentially
the source of the deep Copper Falls sand aquifer contamination, possibly is characterized as a
naphthalene-rich product. Such materials would include heavy weight bunker oil, coal tar, etc.

The present contaminant distribution appears to be at steady state conditions. This is suggested
by the following combination of factors: the strong downward vertical gradients measured between
the shallow perched ravine aquifer and the deeper Copper Falls sand aquifer; a preferred
contaminant migration pathway through the Miller Creek aquitard; in the area of the clay to silt
transition the calculated horizontal groundwater advective flow velocities within the Copper Falls
sand aquifer; and as much as 100 years of time for contaminant migration. If steady state
conditions were not the case, it would seem likely that the extent of downgradient contaminant
migration would be considerably greater than is shown on Figures 6 and 7.
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5.0 CONCLUSIONS

As requested by the WDNR, documentation concerning the 1995 UST removal has been
included in this report. That documentation indicated that the condition of the tank at the time of
removal was sound. Consequently, groundwater contaminated by the ravine fill is likely to have
contributed to the contaminated soil sample and water sheen observed during the tank removal
action. All other historical storage tanks as presented on Sanborn Maps over NSP’s property are
included on Figure 1 of this report.

A prominent groundwater mound is present over the southern portion of the perched ravine
aquifer. This mound affects local horizontal groundwater flow directions and contributes to a
strong downward vertical gradient in this aquifer. The source of groundwater causing this mound
is likely contributing significantly to the overall flow associated with this aquifer. The source of
the mound is not presently known. Possible sources could include storm drainage lines, roof
drainage cisterns, sanitary sewer lines, water supply lines, etc. '

The strong downward vertical component of flow over portions of the perched ravine aquifer
(i.e., immediately north of TW-13) result in flow lines that intersect the underlying Miller Creek
clay aquitard. Flow into the clay aquitard likely results in attenuation of contaminants due to
adsorption and degradation. This flow explains the confinement of high contaminant levels to the
lower portion of this aquifer near TW-13, and the lack of these same levels in the downgradient

MW-5 well.

The seep is connected hydraulically to the lower,-northernmost.portien-of -the-perched ravine
aquifer. North of the mouth of the former ravine this aquifer is no longer confined by the sides
of the former ravine (i.e., no longer flowing through ravine fill). Groundwater flow through the
ravine fill in the vicinity of the proposed interceptor trench is greater than previously calculated
because of well test and water level data from MW-5. A flow of 2.0 gpm has been calculated
from this data. The significantly increased contaminant concentrations measured in samples from
the seep result from a(sourexe)wthm the fill beneath WCL’s property. The perched aqu1fer

 associated with the seep is hydrauhcally separate from the underlying wood waste fill aquifer that

is found beneath most of Kreher Park.
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Supplemental Groundwater Investigation
Northern States Power Company, Ashland, Wisconsin

The lack of a continuous Miller Creek clay aquitard in the area between the MW-4 and MW-13
well nests (see Figure 5) provides a pathway for contaminant migration from the shallow to deep
aquifers. Such a pathway is suggested by the strong downward vertical gradients and contaminant
distributions found in this area. Prior downward DNAPL migration through this pathway and the
subsequent residual material caused by such a migration would explain high contaminant
concentrations in the presence of a strong upward groundwater flow regime (i.e., MW-13B
piezometer completion). The nature of this DNAPL is suggested by solubility relationships and
the water quality data to be naphthalene rich product.

A contaminant plume, limited vertically to the uppermost portion of the Copper Falls aquifer,
is located downgradient from the potential source area described above. The amount of time
available for contaminant migration far exceeds the downgradient extent of this plume (i.e.,
downgradient extent of the plume is approximately 450-500 feet, the estimated horizontal
advective groundwater flow velocity for the aquifer is approximately 65 ft/yr, and the estimated
time since contaminant source migration is as much as 100 years). This suggests that the present
contaminant plume is at steady state conditions. The amount of contaminants migrating from the
source area is mitigated by the rate of attenuation of these contaminants within the plume. This
attenuation may include adsoprtion and degradation within the Copper Falls aquifer and base of
Miller Creek aquitard.

wpdoc\reports\nsp\05644071 .fnl 5-2 DAMES & MOORE



6.0 RECOMMENDATIONS

The source of the groundwater mound over the southern portion in the perched ravine aquifer
(i.e., near MW-3) should be investigated. This may include investigation by the appropriate city
utilities to confirm the location and integrity of past and present storm sewer, water supply and
sanitary sewer lines. Identification and control of this mound should be attempted. The affects
of this remedy, if any, should be determined by a round of water level measurements. Changes
in water table elevations in the perched aquifer and vertical gradients between aquifers should be
determined prior to installation of the proposed interceptor trench and clay cap. A more southerly
location for the interceptor trench should be considered to investigate the potential for a thicker
Miller Creek clay section. Any soil contamination found downgradient from the interceptor trench
not located at the mouth of the ravine would have the potential of impacting groundwater quality.
However, the anticipated reduction in water levels due to the trench and cap would reduce this
potential. The trench should be constructed to a depth sufficient to intercept contaminated
groundwater flow associated with the Miller Creek silty sand found in the MW-5A completion.
A significant reduction in groundwater flow from the perched ravine aquifer downgradient from
the interceptor trench would have the beneficial effect of potentially reducing or eliminating
groundwater flow to the seep. This would eliminate the current level of groundwater contaminant
impacts likely being added to this flow from sources beneath WCL’s property.

Following installation of the interceptor trench, annual groundwater sampling and analytical
testing should be conducted to determine the distribution of VOC and SVOC contaminants from
water table monitor wells within the perched ravine aquifer. Groundwater samples from MW-7
(wood waste fill aquifer) and the seep, if present, should be included.

Semi-annual groundwater sampling and analytical testing should be conducted to confirm the
steady state nature of the contaminant plume in the Copper Falls sand aquifer. Testing of these
samples would include those VOCs and SVOCs analyzed during this investigation. However, due
to the low level of metal contaminants measured during this and previous groundwater sampling
rounds, analytical testing for metals is not recommended. ;

If contaminant concentrations from these sampling rounds suggest downgradient movement of the
contaminant plume, a remedial action plan will be submitted to the WDNR. Such a plan would
include investigating the implementability, effectiveness and costs associated with contaminant
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source and plume control. Contaminant source control would include elimination of the likely
downward contaminant migration pathway through the Miller Creek aquitard (i.e., area of clay
to sand transition), and the capture of DNAPL sources, if any, within the Copper Falls sand
aquifer. Source containment relative to the downward migration pathway should be assessed after
installation of the interim action (interceptor trench) to determine the effects on groundwater flow
and contaminant migration within the perched ravine aquifer.
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TABLE 1

Summary of Monitor Well and Piezometer Construction

Well Type Elevation Elev. Total Borehole Screened Depth Top of | Elev. Topof | Depth Bottom | Elev. Bottom of Midpoint
Number PVC Ground (Ft. Depth (Ft.) Interval (Ft. Filter Pack Filter Pack of Filter Pack | Filter Pack (Ft. | Filter Pack
(Ft. MSL) MSL) below surface) (Ft.) (Ft. MSL) (Ft.) MSL) Interval
MW-1 Water Table 634.18 634.7 21.5 11-21 9.0 625.7 21.5 613.2 619.45
MW-2 Water Table 634.85 635.1 21.0 10-20 8.0 627.1 21.0 614.1 620.6
MW-3 Water Table 637.74 638.2 16.0 5-15 3.0 635.2 16.0 622.2 628.7
MW-4 Water Table 641.03 641.7 15.5 5-15 4.0 637.7 15.5 626.2 631.95
MW-4A Piezometer 641.22 641.6 35.0 21-26 19.0 622.6 27.0 614.6 618.6
MW-4B Piezometer 640.98 641.5 55.5 50-55 48.0 593.5 55.5 586 589.75
MW-5 Water Table 633.82 634.3 28.5 18 - 28 16.0 618.3 28.5 605.8 612.05
MW-5A Piczometer 633.72 634.2 34.0 31.5-335 30.5 603.7 34.0 600.2 601.95
MW-5B Piezometer 633.89 634.3 51.0 44 - 49 42.0 592.3 49.0 585.3 588.8
MW-5C Piezometer 634.33 634.6 76.0 71-76 69.0 565.6 76.0 558.6 562.1
MW-6 Water Table 644.88 645.2 18.0 3-18 2.5 642.7 18.0 627.2 634.95
MW-6A Piezometer 644.79 645.2 48.0 423-473 40.8 604.4 47.5 597.7 601.05
MW-7 Water Table 612.60 610.6 15.0 5-15 45 606.1 15.0 595.6 600.85
MW-7A Piezometer 613.31 610.1 35.5 30-35 28.0 582.1 355 574.6 578.35
MW-g* Water Table 635.54 635.9 16.0 6-16 5.0 630.9 16.0 619.9 625.4
MW-8A Piezometer 635.50 635.9 50.0 45-50 43.0 592.9 50.0 585.9 589.4
TW-13 Water Table 635.81 636.3 22.0 9-19 7.0 629.3 19.0 617.3 623.3
MW-13A Piezometer 635.94 636.3 50.0 40 - 45 38.0 598.3 46.0 590.3 5943
MW-13B Piezometer 635.90 636.3 70.0 65-70 63.0 573.3 70.0 566.3 569.8
Kreher Park Monitor Wells
MW-1 Water Table 608.40 605.6 16.0 4-14 3.0 602.6 16.0 589.6 596.1
MW-2 Water Table 608.23 605.3 16.0 3.5-135 2.5 602.8 16.0 589.3 596.05
MW-3 Water Table 612.10 609.5 16.0 5-15 4.0 605.5 16.0 593.5 599.5
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TABLE 2
Goundwater Elevations
Ravine Fill and Deeper Piezometer Monitor Wells

Well Top Casing | DTW | Water Level | DTW | Water Level | DTW | Water Level | DTW | Water Level
Number Elev. (ft.) (f.) Elev. (ft.) (ft.) Elev. (f.) (ft.) Elev. (ft.) (Ft.) Elev. (Ft.)
MWw-1 634.18 14.75 619.43 15.24 618.94 - - 14.95 619.23
MWw-2 634.85 13.75 621.1 14.92 619.93 - - 14.35 620.5
MW-3 637.74 1.94 635.8 2.49 635.25 - - 2.52 635.22
MWwW4 641.03 7.58 633.45 5.55 635.48 - - 4.78 636.25
MW-4A 641.22 - - - - -- --- 13.06 628.16
MW-4B 640.98 - - - --- - - 15.46 625.52
MW-5 633.82 - - - - 19.29 614.53 18.69 615.13
MW-5A 633.72 - - - - 19.70 614.02 19.32 614.4
MW-5B 633.89 - - - - 19.30 614.59 19.08 614.8‘.1 -
MW-5C 634.33 - - - - --- - 8.86 62547 <«
MW-6 644.88 - --- -— - - - 13.59 . 631.29
MW-6A 644.79 - - - - - - 18.82 625.97
MW-7 612.60 - - - - -- - 7.77 604.83
MW-T7A 613.31 - -e- - - -- - -0.92 614. 23
MW-8 635.54 - - - - - - 14.32% 621.22
MW-8A 635.50 - - --- --- - - 15.07 620.43
TW-13 635.81 4.88 630.93 9.92 625.89 - - 5.63 630. 18
MW-13A 635.94 - - --- - - --- 20.75 615.19
MW-13B 635.90 - - — - — 10.56 625.34
MwW-1 608.40 - -- - - - -~- 6.55 601.85
MW-=2 608.23 - - - - - - 6.40 601.83
MW-3 612.10 - - - - - -- 10.62 601.48
* Note: Water level measurement in MW-8 still rising. |
Survey information for Kreher Park wells are from February 1995 SEH Report
! Wells installed in 1989 by NET
DAMES & MOORE
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TABLE 3

Soil Sample Laboratory Results

Sample Sample Depth % Si oy Placti -~

Location () % Gravel | % Sand ° gl';‘y& I:;‘n‘:;f L':‘:::tc P'f:;‘:;‘" USCS Formation
MW-4A* 15.75 1.1 513 47.6 SM-SC Miller Creek
MW-4A 22-24 14.0 75.3 10.7 - - - SP-SM Miller Creek
MW-4A 26 - 48 1.1 66.7 32.2 - - - SM Miller Creek
MW- 4B* 21.75 1.5 49.5 49.0 SM-SC Miller Creek
MW-4B 39 - 41 - - - 21 13 8 CL Copper Falls
MW-5C 7-73 128 73.7 13.5 - - - SM Copper Falls
MW-13A* 25 - - - 26 12 14 CL Miller Creek
MW-13A 38 - 40 0.0 84.6 15.4 - - - SM Copper Falls

Note: *Sample from base of shelby tube.
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TABLE - 4
Hydraulic Conductivity Measurement Results

MW-4A 15.75 4.6 x 10
MW-4A 19 -27 7.4 x 107 |
MW4B 21.5 4.5x 10
MW-4B 48 - 55.5 7.2x10*

MW-5 16 - 28.5 5.4x10°

MW-5A 30.5-34 1.1x10*

MW-5B 42 - 49 1.5x10?

MW-5C 69 - 76 6.6 x 10*

MW-6 25-18 6.7 x 10°

MW-6A 40.8 - 47.5 6.7x 10"

MW-7 45-15 1.6 x 10*

MWw-8 5-16 2.5x10°¢

MW-8A 43 -50 1.4x 10°
MW-13A 25 6.9 x 10°
MW-13A 38 - 46 9.4 x 10"
MW-13B 63 -70 3.7x 10*

Notes: 1- No slug test performed on MW-7A; artesian flow.
2- MW4A, MW-6, MW-7, MW-8 and MW-8A were bail recovery tests; all other well hydraulic

conductivity measurements were slug tests.

3- Permeability tests performed on Shelby tube samples utilized back pressure constant head method.
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Summary of Water Level and Vertical Groundwater Gradients

TABLE 5

Interval

MwW-+4/
MW-4A

MW-4A /
MW-4B

MW-5 /
MW-5A

MW-5A /
MW-5B

MW-5B /
MW-5C

MW-6/
MW-6A

MW-7/
MW-7A

MW-8 /
MW-8A

TW-13/
MW-13A

MW-13A/
MW-13B

Water Level Elev. - -- 614.53 614.02 - - - - - —
f)
- —— 614.02 614.59 - - -— — — -
Vertical Distance - ——- 614.53 601.95 - - - - - -
(ft)
- - 601.95 588.80 - - -— — - -—
Gradient (ft./ft.) - -0.04 0.04 - - -—-

Water Level Elev. 635.22 628.16 615.13 614.40 614.81 631.29 604.83 621.22 630.18 615.19

®) 628.16 625.52 614.40 614.81 625.47 625.97 614.23 620.43 615.19 625.34

Vertical Distance 635.22 618.60 615.13 601.95 588.80 634.95 600.85 625.40 623.30 594.30

| ®) 618.60 589.75 601.95 588.80 562.10 601.05 578.35 589.40 594.30 569.80
Gradient (ft./ft.) -0.42 -0.09 -0.06 0.03 0.40 -0.16 0.42 -0.02 -0.52 0.41
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TABLE - 6 T
Groumt\yater Analytical Results - Detected VOCs Constituents (zg/L)

Analyte PAi.
Benzene 5 1
Bromodichloromethane 0.6 0.06
n-Butylbenzene
sec-Butylbenzene pg/L | <93 | <93 | <93 | 1400 150 | 5.6 | <027 | <027 | <& | 610 | 7.6 230 | 970 | 980 1.2 | <oz
tert-Butylbenzene pg/ll | <14 <14 <14 | <360 | <38 <15 | <036 | <036 | <59 <20 | <29 <n 600 600 <0.36 | <0.36
tert-Butylmethyl ether pg/ll | <13 <i3 16 <260 | <% <22 | <026 | <026 | <& <4 | <47 <52 <130 | <130 | <026 | <0.26 60 12
Chloroform pg/L | <o <64 <0.54 | <029 47 <57 <140 <l9 | <029 | <0.29 6 0.6
Ethylbenzene pg/L | 140 110 | <14 | <026 <28 | 340 1.4 | <026 | 700 | 140
Isopropylbenzene ug/l | 36 38 | 12 | <20 | 9 <12 | <0.26 <29 | <53 | <i%0 | <io | <oz | <0z e
Isopropyl ether pg/lL | <13 16 <13 | <200 | <12 <26 | <026 | <026 | <loo <62 | <062 | <53 <130 | <130 | <026 | <0.26 ‘:}
Naphthalene 0.86 | <032 11 0.70 40 8 3
n-Propylbenzens pe/ll | <2 <2 30 <20 | <54 5.3 <028 | <028 | <62 | 2200 | <27 <56 <140 | <I140 | <031 | <028 &=
Tetrachloroethene pg/ll | <% <2 <21 | <210 | <54 <14 | <021 1.4 <57 <27 <43 | <mo | <o | <021 | <o.21 5 0.5
Toluene 13 | <022 | <022 | 290 2 1.8 | <0z | 343 69
1,2,3-Trichlorobenzene pgll | <18 <18 <18 | <310 | <2 <19 | <031 | <o <78 <150 2.9 <62 <160 | <160 | <031 | <031
Trichloroethene pg/L | <96 | <96 | <96 | <250 | <69 <13 | <o0.25 1.0 <52 <340 | <34 <50 <2 <120 | <025 | <025 5 0.5
Trichlorofluoromethane pg/ll | <l < <1 | <20 | <62 <1.7 | <020 | 021 <67 <310 | <31 <4l <100 | <100 | <020 | <020 | 3490 | 698
1,2,4-Trimethylbenzene pgL | 62 | 1,500 il 7.4 | <028 | <028 6 1 70 1.2 | <028 | 70 14
1,3,5-Trimethylbenzene pg/L | 30 <19 | <056 | <0.56 <7 <s70 | <57 | <10 1,100 | 2.2 <0.56
0-Xylene pg/L | 290 16 2.2 2.3 18 <0.41
m+)1,>-Xylene ugl | 90 | 2,900 14,200 | ] 13 <052 | <052 |- 700 | 14 , : . s | % 2

Total BTEX: | ug/L l 664 17,500 i 59,200 {32,600 2,090 | 50.3 2.20 2.30 3,520 | 15970 ¢ 92.0 ] 34,940 1127,470 101,000 10 ND

Note: Enforcement sandard (ES) and preventative action limit (PAL) as per Wisconsin Admin. Code NR140
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TABLE -7
Groundwater Analytical Results - Detected SVOCs Constituents (ug/L)

Analyte Units MW-S MW-SA MW-5B MW-4A MW4B MW-5C MW-6 MW-6A MW-7 MW-7A MW-8 MW-SA MW-13A MW-138 lr:: ES | PAL
Acenaphthene ug/L 340 <2.0 <2.0 17 11 <13 <14 <t 180 14 <Ls | <ie 9.9 13 <12
Acenaphthylene : ug/L <2.0 13 200 <t.4 <25 <8 <14 <21 <L? <13 <is Co<l4 <13 <3 <12
Aniline ug/L <2.0 15 <2.0 <1.2 <2.1 <lis <12 <u? <td <Lt <13 <12 89 <t.1 <10
Anthracene 1 ug/L 34 3.7 54 18 F <L <12 <17 29 <Ll <13 <1.2 <12 12 <10
) Benzo(a)anthracene ug/L <2.0 3 <2.0 <Ls <Lt <L? 9.4 <10 <12 <Lt <L2 <.t <097
Benzo(a)pyrene ug/L <2.0 <2.0 <22 <1.6 <13 <19 <12 <i4 <13 <13 <12 <Lt 02 | 0.02
Benzo(b)fluoranthene ug/L <2.0 <2.0 Z6.6 <4.8 <3.8 <s.5 3;3 ‘ <34 <4.1 <38 <3.9 3.7 <3.2
Benzo(g,h,dperylene  uglL <20 <2.0 <20 <16 <27 <20 <16 <23 32 <14 <17 <L6 <1.6 <24 <i3
bis (2-ethylhexyl) phthalate ug/L <10 <10 <0 <i.6 <1.6 <24 <L9 <1.§ <18 <1.6 <4 [ 0.6
1-Chloronaphthalene ug/L - — — <12 <z.| <l.5 <l2 <17 <14 24 <13 <12 <12 <1l <10
Chrysene ug/L 37 <2.0 20 3.0 <24 <17 <14 <20 9.6 <12 <5 <i4 <4 <3 <12 lT
Dibenzofuran ug/L <2.0 <20 <2.0 26 20 <18 <i4 <20 7.2 15 <15 <4 15 20 <t2 ]
| . - _.j'_j : - .| 2,4-Dichlorophenol pg/L <2.0 <20 <2.0 <1 370 <20 <L$ <22 <18 <14 <7 <L <L6 <lLé <13 g
% B o S : 2,4-Dimethylphenol ug/L <2.0 180 1,100 <1.0 <18 <13 <10 <LS 160 110 <Lt 570 3,400 3,400 <0.87 ﬁ
Dimethylphthalate ug/L <290 <20 <2.0 <tLs <27 <20 <ts <22 13 <i4 <17 <Ls <L.6 <l <13
Fluoranthene ug/L 100 <20 41 12 <t <Ls <12 <7 29 <.t <13 <12 <t2 3.1 <10
Fluorene ug/L 110 4.0 ) 52 46 <16 <1z - <18 74 33 <13 <t2 32 43 <10 400 | 80
2-Methyinaphthalene ug/L 350 r't) 770 1,500 1,300 <17 <14 <20 500 1,200 <Ls <12
2-Methyiphenol pg/L <2.0 160 450 <Ls <27 <19 <LS <22 100 39 <1.6 <i3
3 & 4-Methylphenol ug/L <2.0 59 750 820 530 <33 <26 <3.3 400 150 <2.8 <22
Naphthalene ug/L 200 <22 <18 <26 <19 3K 40 3
1-Naphthylamine ug/L —_ — — <0.86 <15 <Ll <0.86 <t.2 <0.92 <0.36 16 2 <0.73
2-Naphthylamine ng/L - — - <13 <23 <L <13 <19 <LS <12 <i4 <13 9.3 18 <Lt
Phenanthrene ug/L 350 8.3 180 74 55 <16 <13 <18 130 16 <14 <13 23 54 <Ll
Phenol ug/L <2.0 <2.0 270 240 <i.6 <l <0.90 <13 36 14 <097 390 1,900 150 <0.76 6,000 | 1,200
Pyrene ug/L 150 <2.0 58 19 79 <L5 <12 <17 49 <11 <13 <1.2 <12 8.1 <0
Pyridine | _wmg/L - 1 - — 24 18 <79 1 <6.2 <9.0 <73 <S5.6 <6.7 <6.2 20 19 <53 ]
Total PAHs: ug/L 2,723 -I 1,177.0 6,188m 9,582 13 T 0 0 48492 | 5,493.4 0 3,320 W 17,1129 TI—_
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TABLE - 8
Groundwater Analytical Results - Detected Metals (zg/L)
Fleld
Analyte . N Units | MW-S | MW.SA | MW.SB |[MW4A ] MW-4B. | MW.SC | MW | MW6A | MW-7 | MW-JA | MW.8 | MW-8A | MW-I3A | MW-13B | Blank ES PAL
Arsenic pg/L | <11 1.9 2.5 4.4 <L6 <16 <1.6 2.2 <16 <16 <Lé <16 <16 <16 <1.6 50 5
{ Cadmium pg/L | <03 | <016 | <0.16 | 0,69 | <0.12 | <0.12 | 031 <0.12 | 0.19 0.14 | <012 | <012 | <012 | <012 | <o0.12 5 0.5
Chromium png/L <0.60 <0.61 <0.61 1.4 <0.26 <0.26 0.41 0.87 0.50 <0.26 8.3 <0.26 <0.26 <0.26 <0.26 100 10
Copper ug/L 1.7 <L7 33 3.1 <0.34 6.8 3.9 0.88 <0.54 3.9 0.91 1.5 1.0 <0.34 1300 130
Iron! mg/L 0.083 0.011 | 0.043 | 0.046 | 0.0046 | 0.22 0.024 | 0.086 | 0.027 | 0.11 0.011 | 0.013 0.3 0.15
Lead! ug/L 1.3 22 <LS$ <13 1.8 1.8 1.5 <L5 <Ls <LS <Ls 31 <Ls 15 1.5
Selenium pg/l | <14 <is <15 <18 | <18 <18 <18 <18 <18 <18 <18 <18 <i8 <18 <18 50 10
Zinc pg/L | 840 <12 <12 <12 <12 <12 <12 <R < <12 <12 <12 <12 <12 <12 5000 2500 °?
=
Note: Iron units reported in mg/L g
é 'ES and PAL for iron and zinc are based on public welfare groundwater quality standards a
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TABLE - 9
Previous Groundwater Analytical Results

MW-1

MW-2 | MW-3

Total PAH

Parameter Units MW-1 | MW2 | MW3 | MW4 | TW-13 | oo | oen | eny | TV TW-9 SEEP
Benzene pg/L - - - - - 2,440 | 236 1.2 3,150 833 1,640
Napthalene (VOC) pe/L - - - - - 2,360 | 1,000 | 1.4 3,600 8,740 1,300
Total BETX pe/L - - - - - 2,732 464 1.2 5,725 2,003 1,640
Total PAH pe/L - - - - - 1,068 | 16.1 | 1,473 | 22,671 | 138,872 250,358
Benzene pe/L - - - - 20,500 | 3,340 659 | 2.55 3,400 1,590 3,250
Napthalene (VOC) pe/L ~ - - - 8760 | 1,930 | 1,00 | 1.15 4,050 18,600 2,590
Total BETX pe/L - - - - 38,800 | 4,136 | 1,045 | 2.55 6,101 6,320 4,111
Total PAH pe/L - - - - 58,378 | 1,049 | 1,051 | 415 17,041 | 62,032 214,127
Benzene pg/L 0.34 0.30 6.2 490 | 16,000 - 370 — - 600 3,500
Napthalene (VOC) pg/L 0.41 ND 74 ND | 13,000 - 1,300 — - 12,000 6,700
Total BETX pe/L 0.79 2.09 59.5 | 8,630 | 32,700 - 1,139 - - 2,487 5,210
pe/L 19 124 519 5,682 | 22,530 - 520 - — 9,751 139,600

Benzene pug/L 0.43 34 7.8 430 22,000 4,100 950 4.4 1,500 710 3,200
Napthalene (VOC) pg/L 1.6 20 840 1,100 5,000 1,700 210 52 1,200 9,300 5,100
Total BETX heg/L 1.04 104 113 1,850 42,400 5,120 2,386 8.7 3,630 2,867 7,310
Total PAH pg/L ND 15 617 6,900 54,130 1,629 1,764 109 2,910 9,660 63,030

Note: ' Collected by SEH
2 Collected by Dames & Moore
3 SEH collected sample from TW-13 on 12/2/94
(NET): monitor wells installed by Northemn Environmental Teclinologies

wpdoc\reports\nsp\table9.tbl

DAMES & MOORE
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. APPENDIX A
TANK REMOVAL SITE REPORT - TANK REMOVAL SPECIALISTS



SITE REPORT FOR U.S.T.

FOR

NSP - ASHLAND

BRETT C. MEGAL
ENVIRONMENTAL CONSULTANT
SITE ASSESSMENT CERTIFICATION #06581

- TANK R EMOVAL SPECIALISTS

"The Affordable Professionals”
P.O. Box 90, Phillips, WI 54555 1-800-321-2710




PERSON COMPILING ASSESSMENT: BRETT C MEGAL

5/88-12/92: B.S. from the University of Wisconsin - Stevens Point.
Major: Watershed Management
Minor: Geology

8/94-Present Environmental Consultant for Tank Removal Specialists,
Phillips, WI.

3/95 Certified by DILHR as a Site Assessor and Tank

Remover/Cleaner. Certification # 06581.



STATIC INFORMATION FOR SITE ASSESSMENT

PERSON DOING ASSESSMENT: KANDI GABRIELSEN

12/94 Trained for Site Assessment, Soil Sampling and Tank
Removal/Cleaning.
3/95 Certified in Site Assessment and Tank Removal/Cleaning.

Certification # - 06578
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ON-SITE REPORT FOR ASSESSMENT
GENERAL INFORMATION

1.

JOB NAME: NSP - Ashland

2. SITE ADDRESS: 301 E, Lakeshore Dr.

3. COUNTY: Ashiand

4. DATE OF REMOVAL.: 4/20/95 9:00 a.m.,

5.

6.

OWNER'S NAME: NSP

OWNER'S ADDRESS: 100 N. Barstow St., Eau Claire, W1 54702

7. OWNER'S PHONE NUMBER: _715-839-4649

8. CONTACT PERSON: Dave Welder

9. CONTACT PERSON'S PHONE NUMBER: 715-839-4649

10. U.S.T. OPERATOR'S NAME: NSP

11. U.S.T. OPERATOR'S PHONE NUMBER: 715-839-4649

12. GENERAL CONTRACTOR'S NAME: TRS A DIVISION OF T.JC INC,

13

. GENERAL CONTRACTOR'S PHONE NUMBER: 715-339-4918

14. EXCAVATOR'S NAME: TRS A DIVISION OF T.JC INC,

15

16

. EXCAVATOR'S PHONE NUMBER: 715-339-4919

. SITE ASSESSOR'S NAME: Kandi Gabrielsen

17. SITE ASSESSOR'S PHONE NUMBER: 715-339-4919

18

19. DILHR REPRESENTATIVE'S PHONE NUMBER: 715-682-7052

. PERSONS PRESENT ON SITE: Rob Seimers, Frank Kulpa, Don

mer, Kandi el Vicki

Welder (NSP), Lerov Wilder (NSP), Pete Erickson (NSP),

20

21,
22.
23.

. DILHR REPRESENTATIVE'S NAME ON SITE:

TEMPERATURE: 35 dearees

PRECIPITATION: None

rowski, Kevin Ta

WEATHER CONDITIONS: Cloudy
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

METHOD OF CLOSURE: Tank Removal
SOIL TYPES: Clay -OL

U.S.T. REMOVER'S CERTIFICATE NUMBER: 06578
U.S.T. CLEANER'S CERTIFICATE NUMBER: 06578
U.S.T. SITE ASSESSMENT NUMBER: 06578

EXCAVATION DEPTHS: TANK#1: 8 TANK# l2
TANK # 3 TANK #4 TANK #5

FREE-STANDING WATER? Yes
ANY VISUAL LEAK INDICATORS? Yes, Sheen on water, odor.

ANY OTHER TANKS OR STATIONS NEARBY? 1 above ground waste

DEPTH TO GROUND WATER? 7 ft.

PAGE 2



TANK PRODUCT

WHO TRANSPORTED: N/A
TRANSPORTER'S ADDRESS: N/A
WHERE TRANSPORTED: N/A
TYPE OF PRODUCT: N/A
VOLUME OF PRODUCT: N/A

Obhwn =

1. WHO PUMPED: T.R.S. HOW PUMPED: Air Pump
2. TYPE OF SLUDGE: Gas
3. VOLUME OF SLUDGE: 70 gallon
4. NAME OF TRANSPORTER: LEET AT SITE
5. TRANSPORTER'S ADDRESS: N/A
6. DESTINATION OF SLUDGE: QWNER'S DECISION
7. WHERE STORED: ON SITE
8. HOW STORED: 55 GALLON - D.0.T. BARREL
9. HOW LABELED: HAZARDOUS WASTE
10. TESTING FOR HAZARDS: QWNER
11. MANIFEST REQUIRED: N/A. ONLY IF MOVED
12. COPY OF MANIFEST: N/A
13. EPA AND GENERATOR ID #: N/A
T FA A
1. VOLUME USED: N/A
2. WHO PUMPED: N/A
3. WHO transported: N/A
4. DESTINATION: N/A
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TANK INFORMATION

1. NUMBER OF TANKS: 1
2. DESCRIPTION OF TANK USE: On premise use -for co ny vehicles
3. VOLUME OF TANKS: 1 -10,000 gallon
4. PRODUCT HISTORY: Gas
5. ANY TANKS PREVIOUSLY MOVED: NO
6. NUMBER OF TANKS STILL ON SITE: 1-above ground waste oil tank
7. TANK CONDITION: Good
8. TANK AGE: 1974 - 21 years
9. PIPING CONDITION: Good
10. ANY PREVIOUS CONTAMINATION: Unk
1. AﬁY PREVIOUS LEAKS OR SPILLS: Unk
12. ANY PREVIOUS TIGHTNESS TESTING OR MONITORING: Unk
-P ]
1. NAME OF CLEANING FIRM: TRS A DIVISION OF T.IC INC,
2. ADDRESS OF CLEANING FIRM: P.O. BOX 90, PHILLIPS, WI 54555
3. METHOD OF CLEANING: WIPE DOWN WITH OIL DRY
4. NAME OF INERTING FIRM: TRS A DIVISION OF T.IC INC,
5. METHOD OF INERTING-PURGING: CO2

6. LEL READING AFTER INERTING: TANK #1: <10% TANK #2
TANK #3 TANK #4 TANK #§

7. LOCATION OF CLEANING: ON SITE

8. TANK TRANSPORTER: T.R.S.

9. ADDRESS OF TRANSPORTER: P.Q. Box 90, Phillins, Wi 54555
10. METHOD OF TRANSPORTING: Haule ck
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11. TANK DISPOSAL DESTINATION: Samuel's Recycling, Green Bay, Wi

12. TANK WAS LABELED WITH: DATE, CONTENT, VAPOR STATE,
HOD OF INERTING, W IN E - YES.

13. TANK CAPPED, 1/8" HOLE: YES
CONTAMINAT IL_(IF FOUN
1. VOLUME: Unk
2. SOIL TYPE: Clay - OL
3. FIELD READING: N/A
4. LAB SAMPLES TAKEN: One confirmation sample
5. WHERE STORED: Back in excavation
6. HOW STORED: Properly
7. wHo WILL TRANSPORT: Owner's Decision

8. PLAN TO DISPOSE OR REMEDIATE: Owner's Decision
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EIELD SAMPLES

. PERSON SAMPLING: KANDI K. GABRIELSEN

. QUALIFICATIONS (IF DIFFERENT): SEE STATIC INFORMATION

. CLEANING METHODS (IF DIFFERENT): SEE STATIC INFORMATION

. TYPE OF METER USED (IF DIFFERENT): SEE STATIC INFORMATION
. FIELD CALIBRATION DATE: 4/20/95 AND TIME: 10:30 P.M,

. METHOD OF CALIBRATION: ZERO GAS

. ANY ODORS: YES

. ANY FREE PRODUCT: YES

. ANY STAINED SOIL: YES

10.

1.

12.

13.

14,

METHODS USED (IF DIFFERENT): SEE STATIC INFORMATION
TOOLS USED (IF DIFFERENT): SEE STATIC INFORMATION
SAMPLE TEMPERATURE: 35 Degrees

SAMPLE AGITATION TIME: 30 Seconds

SAMPLE EQUILIBRIUM TIME
CHART
< 40 DEGREES - 40 MINUTES
41-55 DEGREES - 20 MINUTES
56-69 DEGREES - 10 MINUTES
> 70 DEGREES - 5§ MINUTES

LAB SAMPLES
. METHOD USED (IF DIFFERENT): SEE STATIC INFORMATION

. PRESERVATION METHOD (IF DIFFERENT): SEE STATIC INFO.
. DATE SENT TO LAB: 4/21/95

. LABEL ALL SAMPLE BOTTLES: YES, PROPERLY

. LAB SAMPLE DEPTHS #1:6.58' #2 #3 #4

#5 #6 #7 #8
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} ) J } ) ] ] ] ] | } ) ] | ) )
JOB SITE: NSP -ASHLAND DATE: 4/20/95
N \
LABORATORY AND FIELD SCREENING RESULTS
SOIL SAMPLE SAMPLE SAMPLE SOIL MOISTURE DATE TIME SAMPLE  FIELD LAB ANALYSIS
NUMBER . LOCATION 3%;!; _TYPE CONTENT ' COLI..ECTED COLLECTED ODOR? R(I;ZI‘IJI;ING RESULTS PREFORMED
] | _CONFIRMATION 6" | oL |__paMP |_4/20/95 | 3:00 P.M. | YES | | |
| (SOUTH SIDE WALL) | l | | | N | | |
| I | I | I | | I |
I | | I | | I I | |
| | I I | I | | I I
| I | - | I | | | I
I | | | | | I | | |
| | | | | | | | | |
| | |- | | | | I | |
| | | I | | | I I |
| | I | | | | I | |
I N I | . | | | | I
| I ! | | I | I I I
I | i | | I | I I I
| | I I | | I | | I
| g I | I | I | | |
| | I I | I I I | |
| i | I I I | I I I
| | I | | I | u I |
| | | | | | | | | |

PPM - PARTS PER MILLION
ND - NOT DETECTED-
N/A - NOT ANALYZED

ABC,...- USED TO LABLE FIELD SAMPLES

1,23,..- USED TO LABLE LAB SAMPLES

T ICTDINAERIT LIMTTC AQ ISANRITIYI FNF




CENTRAL WISCONSIN ENVIRO LAB, INC.

To: Tank Removal Specialists : Date:  Mazv2, 1995
= P.O. Box 90
Phillips, W1 54555
Phone: 715-339-4392
Fax 715-339-4314
Attn: Brett

Wisconsin Certification No. 737125510

PROJECT: NSP Ashland LAB BATCH ID: 9504026

- PROJECT NUMBER: N/A

METHODOLOGIES:

- GRO concentration was determined by the Wisconsin WDNR LUST Analytical Guidance PUBL-SW-14093 REV.

REMARKS:

CENTRAL WISCONSIN ENVIRO LAB, INC.

‘ , Date: o z-7—
- David L. Schumacher
Lab Director

a‘\reporis\trs.wk!



CENTRAL WISCONSIN ENVIRO LAB, INC.

- 5707 Schofield Ave., Schofield, WI 54476 Wisconsin Certification No. 737125510
= Sample L.D.: Confirmation Date Received: 0472185
Sample Matrix: Soil Lab Batch ID: 9504026
Date Collected: 04/20/95 Lab Sample ID: 008185
~ Project: NSP Ashland
Project #: N/A Reviewed By: Des
) Result Date  Prep Analytical
__ Parameter MDL PQL (Dry Wt.) Units Comments Apalyzec Date  Method
GRO 20 50 960 mg/kg 2,45 0500195 0472895 * WILUST
Dry Weight 79 % None 04/28/95 042795 SM~-2540B
B Comments

1. Significant early eluting peaks before window.

. Significant late eluting peaks afier window.
Majority of compounds in early portion of window.
Majority of compounds in later portion of window.

Window shows a raised baseline.
See Remarks Section on cover page.

oW

— Result Flags:
B Detected in method blank.
J Estimated concentration.

— E Exceeded calibration curve.
C Confirmed by second analysis.

Soils results are expressed on a dry weight basis.

F:9504026W




CENTRAL WISCONSIN ENVIRO LAB, INC.

5707 Schofield Ave., Schofield, W1 54476

Wisconsin Certification No. 737127210

_ Sample 1.D.: Trip Blank
Sample Matrix: Water — Methanol
Date Collected: 04/20/95
— Project: NSP Ashland
Project #: N/A
Result
Parameter MDL PQL Result
GRO 500 1,500 . ND
— Comments
1. Significant early eluting peaks before window.

ISR

Significant late eluting peaks after window.
Majority of compounds in early portion of window.
Majority of compounds in later portion of window.
Window shows a raised baseline.

See Remarks Section on cover page.

_ Result Flags:
B Detected in method blank.

-]
_E
C

Estimated concentration.
Exceeded calibration curve.
Confirmed by second analysis.

Soils results are expressed on a dry weight basis.

F:9504026W

Date Received: 04221795
Lab Batch ID: 9504026
Lab Sample ID: 008186
Reviewed By: o525

Date  Prep Analytical

Units Comments Analyzec Date  Method

Kgh

None 0472895 0472805 WILUST



) ) ! | | |

GWEL ..

CHAIN OF CUSTODY / ANALYSIS REQUEST FORM

07 Scholield Ave. * Schofield, Wisconsin 54476 « (715) 355-7988 ¢ FAX (715) 355-4199

Boltle Size/Preservalive

! ! | B

g
Company Name: ‘ RS

Project No.:

Project Name: NS P QS\\ \Ok(\d

/2 012
oL

- N
Sampler: K, ALD/ (%Qbﬁ[é.&-ﬂ.'\)____

Date | Time | Sample I.D./Description No. of Bottles ol | “Sample ANALYSIS REQUESTED Remarks |5\ s

o T .

Y20 13:¢0 | (onfirmeatrons | VL o1 0p8l5S
s | 7eip Blank | | ( 57
n_ 340 | Dey Uy ight l L S
N
COMMENTS/SPECIAL INSTRUCTIONS: g ‘Sample Type GW - Groundwaler  WW - Wastewaler \S - Soil SO - Solid O - Oil A - Air
CorEdmina Tion D\QQ%Q, ‘::\’% SW - Surlace Water  DW - Drinking Water ~ SE - Sediment  H - Hazardous Liquid X - Other _ L
SLLSP ectecl QQS(»\ A 30 — .
e : Resulls To: _ . R S . Billing Address: )
o Be Completed by Client () RUSH (approved by tab) - ’
Packed by ’ e 0. (ex Q0 D AMO
Sealed For Shipping By: Seal # Phillias, WO 854555
Quolationt: . - )
Purchasa Ordor #: e Attention: _— et Allontion:
CUSTODY TRANSFERS | Phone: 115-335 Y919 Fax: 715-339-Y3! L/ Phone: Fax: __
4 ; = -
Relinquished by: 6 [} ‘// p'//?)ale: Time: Recetved by: Date: Time: ing O léns;‘ TO Be _Qérppl‘eled by CWEL
. (L} o No o NA

(it CHeged bty s

auws. oreoex Y a b
B 2’6 Relrig. 4

Reéeived_ for Laboratory: .




STATIC

In addition to data specific to this job, samples are head space type
utilizing new zip-Jock polyethviene bags, filled to a line one-half full. All
samples are agitated for 30 seconds, and held in equilibrium according to
temperature.

LIN DFO ILIBRIUM

< 40 degrees Fahrenheit - 40 minutes
41 - 55 degrees Fahrenheit - 20 minutes
56 - 69 degrees Fahrenheit - 10 minutes -
> 70 degrees Fahrenheit - 5§ minutes

Headspace samples are kept out of direct sunlight. A photoionization
detector is used (see meter description). A hole is then cut in the upper
right-hiand comner of the polyethylene sample bag, one-half inch in length.
The meter is placed so the probe is half-way between the top of the bag
and top of the soil inside. A reading is taken and the highest value is
recorded.

LAB SAMPLES

Lab samples are taken by using new sample botties provided by a DNR
certified lab located in Milwaukee, Wisconsin. Lab samples are taken in
the same area and at the same time as the field samples. For GRO
samples, 25 grams of soil are collected in {ab bottles with pre-measured,
pre-weighed amounts of methanol. In addition a methanol blank and one
dry weight sample is prepared. For DRO samples, two 25 grams of soil are
collected in bottles along with one dry weight sample. All samples
collected on site are sent to our lab and are received within four days. All
samples are immediately packed in ice and kept at 4 degrees Celsius from
the time they are collected to the time they arrive at the lab. All DNR rules
and guidelines are strictly adhered to in the collection of soil and water
samples.

FIELD SAMPLE PRQC
All samples are collected by trowel or syringe method. A detergent
solution rinsed by distilled water is used to clean sample tools. Sample

containers are not cleaned on site as all new containers are used for each
sample. ’
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STATIC METER SPECIFICATIONS

MAKE:

MODEL:

FACTORY CALIBRATION:
DETECTOR:
LAMP ENERGY VOLTS:

DISPLAY:

BATTERY TYPE:

CHARGE / DISCHARGE TIME:

MATERIALS IN SAMPLE STREAM:

INLET FLOW RATE:
OPERATING TEMPERATURE
RANGE:

OPERATING HUMIDITY RANGE:

OPERATING CONCENTRATION
RANGE:

M.S.A. Photon Gas Detector

Excited Electrodeless Discharge
Tube

March 27, 1992

Photoionization, by-pass type

10.6

2-line, 16-character dot matrix, liquid
crystal with switchable backlighting,
for alphanumeric and bar graph

readouts

Sealed lead-acid, field replaceable
pack

8 hours / 6 hours

Stainless Steel, Tefloe, Vitone
Exceeds 500m! / minute

0 TO 40 Degrees Centigrade

( 32 to 105 Degrees Fahrenheit)
0 - 100% relative humidity

(non-condensing)

0.1 TO 2000 PPM isobutylene
equivalent
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STATIC METER SPECIFICATIONS (CONTINUED)

ACCURACY:

PRECISION:

RESPONSE:

DETECTION LIMIT:

Isobutylene: (after calibration with

Gas and 100 ppm isobutylene Span Gas)
within +/-2 ppm or +/-10% for 0 to 100 ppm
within +/-15% for 100 to 1000 ppm

within +/-20% for 1000 to 2000 ppm

Acetone: (after calibration with Zero Gas
and 100 ppm acetone Span Gas)

within +/-4 ppm or +/-10% for 0 to 100 ppm
within +/-15% for 100 to 1000 ppm

within +/-20% for 1000 to 2000 ppm

Benzene: (after calibration with Zero Gas
and 100 ppm benzene Span Gas)

within +/-4 ppm or +/-10 for 0 to 100 ppm
within +/-20% for 100 to 1000 ppm

within +/-25% for 1000 to 2000 ppm

Toluene: (after calibration with Zero Gas
and 100 ppm toluene Span Gas)

within +/-2 ppm or +/-10% for 0 to 100 ppm
within +/-20% for 100 to 1000 ppm

within +/-25% for 1000 to 2000 ppm

Trichloroethylene: (after calibration with

Zero Gas and 100ppm trichoroethylene Span Gas)
within +/-5 ppm or +/-10% for 0 to 100 ppm

within +/-25% for 100 to 1000 ppm

within +/-35% for 1000 to 2000 ppm

+/- 1% (100 ppm isobutylene)

Less than 3 seconds

0.1 ppm isobutylene

No erratic instrument readings, cleanings, or repairs were noted or
conducted unless specifically mentioned.

PAGE 14



NARRATIVE

13.0 INTRODUCTION

T.R.S. was retained by NSP of Eau Claire to perform a tank closure
assessment. The site was located at 301 Lakeshore Dr., in the city of
Ashland, WI. The legal description of the property is T48N, R4W, Sec 33,
NW 1/4 of the SW 1/4.

14.0 PURPOSE

The purpose was to document technical findings on for a Petroleum
Tank Closure Assessment associated with the removal of one underground
storage tank containing Gasoline. Included in this report is a discussion of
soil sampling procedures, laboratory analysis results, conciusions and
recommendation results related to the aforementioned site. The site
assessment was conducted by T.R.S. personnel, who are certified under
Wisconsin Administrative Code ILHR 10 "Flammable and Combustible
Liquids" Guidelines for Site Assessment.

15.0 PROPERTY USE (PAST AND PRESENT)
The property has been used as a utility company.

16.0 CONCLUSIONS
Based on the information gathered during the assessment, the
following conclusion can be made regarding this site.

A. Residual petroleum contamination was found to be above the
WDNR Remedial Action Guideline of 10 ppm DRO and GRO in all sample
locations tested.

17.0 RECOMMENDATION
This site should be considered contaminated and the site should be
cleaned in accordance with WDNR guidelines,

18.0 STANDARD OF CARE

This Tank Closure Site Assessment Report is based on data
produced by T.R.S. through the collection and analysis of soil samples.
Soil quatities reported herein apply only to the specific locations and times
at which this work was performed. Variations may occur at other locations
between the soil samples. Conclusions and recommendations made
represent our professional judgment in Environmental Consulting in
interpreting this data.

PAGE 15
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Send Completed Form To:
Szfety & Buildings Division
= 0.Box 7969

UNDERGROUND
PETROLEUM PRODUCT

W5 ¥
TANK INVENTORY W/ ttadison, WI153707
>k 1D #

e Information Required By Sec. 102.142, Wis. Stats. “elephone: (608) 267-5280

r.uerground tanks in Wisconsin that have stored or currently store petroleum or regulated substiences must be registered.
‘ease see the reverse side for additional information on this program. An underground storage 1ank is defined as any tank
.=+ at least 10 percent of its total volume (included piping) located below ground level. A sepzarzte form is needed tor

z 1tank. Send each completed form to the agency designated in the top right corner. Have you previously registered
n.» tank by submittinga form? [J YES [ NO If yes, are you correcting/updating information only? [J Yes [J No
ne information you provide may be used by other government agency programs [Privacy Law, s. 15.04 (1) (m))].

Fire Department Providing Fire Coverage
Where Tank Located:

/" :onsin Department of Industry,
a orand Human Relations

or Office Use Only:

n -egistration applies to 2 tank that is (check one):
s [JinuUse or 1B. [] Newlyinstalled 4. [J Ciosed-Tank Removed 8. [J Changed Ownership

2. [0 Abandoned With Product 6. [ Ciosed - Filled With (indicate new owner

3—-[]j Abandoned No Product (empty) Inert Material below)
or With Water 7. O Out of Service - Provide Date:
~ |IDENTIFICATION: (Please Print) :
1_ Tank Site Name Site Address Site Telephone No.
) NsP- f<hland l OlE. E. LA.K&SN;(G Qc. (SO0 ) 95 -4999
=z -ty Village O Town of: State _ ) Zip Code County .
=Y Ashland | INT Ll g0¢ Hsh fond

sz)wnéName (mail sent here unless iqdicated otherwise in #3 below)

Owner Mailing Address (m‘ril sent here unless indicated otherwise in #3)

] [obhe  Tindusiies 100 mi{ St.
L Iy O village O Town of: State ~— Zip Code County
0N Wwond M Y9g9zg |
3.-Alernate Mailing Name If Ditferent Than #2 Alternate Mailing Street Address if Ditferent From #2
[ Tty - O vittage - 0 Town of: State TZip Code County
4_Tank Age (date installed, if kn@wn:‘:{ yearsold) |5. Tank Capacity (gallons) |6. Tank Manufacturer’s Name (it known) / e om s ‘
Az, /97 10.CTC 2 ouiens/ CoRning
i ~

TYPE OF USER (check one): °

1. O GasStation 2. [0 Bulk Storage 3. Utility &. [0 Mercantile
5.0 industrial '6. [0 Government 7. chool 8. O Residential .
9 [ Agricuttural 10. [J Other (specify):

TANK CONSTRUCTION: . .
1. [O Bare Steel 2. [0, Cathodically Protected and Coated Steel { A. [ Sacrificial Anodes or B. O Impressed Current)
3_J Coated Steel a. gﬁberglass - 5. [ Other (specify):
6 [0 Relined-Date . 7. Steel - Fiberglass Reinforced Plastic Composite 8. [J Unknown

£, proval: 1. Nat15td._ 2. [X UL

3. fj Other:

Is Tank Double Walled? [J Yes _:ﬁNo

Overfill Protection Provided?

O Yes T(No H yes, identity type:

Spill Conteinment? O Yes /X No

3. O Groundwater monitoring 4. [J Inventory controland

T~ ik leak detection method:1. [] Automatic tank gauging

2. [0 vapor monitoring

t nesstesting 5. [ Interstitial monitoring - 6.

Not required at present

7. O Manual Tank Gauging (only for tanks of 1,000 galions or less)

PIPING CONSTRUCTION - .
1. [ Baresteel 2. [JCathodically Protected and Coated or Wrapped Steel { A. [J Sacrificial Anodes or B. [Jimpressed Current) 3. Coated Steel
47 Fiberglass 5. [J Other (specify): 9. 0" Unknown
‘g System Type: 1. [ Pressurized piping with: A.[Jauto shutoff; B.[Jalarm; or C. [J fiow restrictor 2. [J Suction piping with check valve at tank

3\ suction piping with check valve at pump and inspectable

iping leak detection method: used if pressurized or check valve at tank: 1. [0 vapor monitoring

3 1 Groundwater monitoring 4. [JTightness testing

2.
6

Interstitial monitoring
Not Required

S. O line Leak Detector

F. oval: T.‘DWI’SY&“"Z&UE - 3. [0 Other: Double Walled: wes O No
__TANK CONTENTS

1 3 Diesel 2. O Leaded 3. &7 Unleaded 4. 3 Fuel Ol

S [0 Gasohol 6. O Other 7. Empty _E. [0 Sand/Gravelsslurry
5. 0 U"k"?wn. 10. O Premix 11. O Waste Oil 12. [J Propane ;
3. D Chemicat* 14. O Kerosene 15. [0 Aviation ‘

#13 is checked, indicate the chemical namel(s) or number(s) of the chemical or waste.

;

T
i

—

Tznk Closed, Give Date (mo/day/y?; -
(1

19

Has a site assessment beencompleted? (see reverse side for details)

OYes [ONo

«tallation ot 2 new tank is being reported, indicate who performed the installation inspection:

2. O DILHR

3. O Other (identify)

1
1. O Fire Department
e e 91 Owner or Operator (piease print):

D v ©c. e /c/ie‘»/—

Indicate Whetner:
[J Owner or [J Operator

«giawre/ofpwnerorOper’axor: .
Abinnti? Anbiq G PS5 F

Date Signed:

9//20/:%’

BD-7437 (R. 05/94)

IMPORTANT: Complete as many items on this form as possible. Failure 1o provide suticient




"’" o - St. Claire St.

i I ferce
3 -—_———— gale = — = - — — — — — — gate  — - — - — - rasis
r ' shed . [::]\(;fﬁ'érsk

R N N A0 e Y SO N SO SR T U
d A 1t P
\\
0 ¢
A - ig\\
W 10,000 wat .
' gas tan N s N3P
e. NSF \ o Shop
Garage 3410\,
. \\-
PARKING LOT N,
.
Y W R A SRS B M PRI NREY W AN RS TN TR
NSP Office Building
Leyend
(13= Confirmation Sample

Tank dimensions: 30'L x 8" W DRAWLNG TITLE: NSP ASHLAND
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CENTRAL WISCONSIN ENVIRO LAB, INC.

To: Tank Removal Specialists , Date: Mav 15, 1995
P.O.Box 90
Phillips, W1 54555
Phone: 715-339-4392
Fax 715-339-4314
Attn: Brett

Wisconsin Certification No. 737125510

PROJECT: NSP — Ashland : B BATCH ID: 9504027

PROJECT NUMBER: N/A

METHODOLOGIES:

DRO concentration was determined by the Wisconsin WDNR LUST Analytical Guidance PUBL-SW-14193 REV.

PVOC compounds were determined by modified EPA Method 8020.

REMARKS:

PAH results under CWEL Batch 9504038 due to resample.

CENTRAL WISCONSIN ENVIRO LAB, INC.

D JZ _%__‘ Date:  s~r 5

David L. Schumacher
Lab Director

a\reports\trs.wk!



CENTRAL WISCONSIN ENVIRO LAB, INC.

To: Tank Removal Specialists : . Date: May 15, 1995

P.O. Box 90

Phillips, WI 54555
Phone: 715-339-4392
Fax 715-339-4314
Attn: Brett

Wisconsin Certification No. 737125510

PROJECT: NSP — Ashland : LAB BATCH ID: 9504038

PROJECT NUMBER: N/A

METHODOLOGIES:

PAH determined by modified EPA Method 8310.

 REMARKS:

CENTRAL WISCONSIN ENVIRO LAB, INC.

Q A—ZZ _’%4\ Date:_ s~
David L. Schumacher
Lab Director

a‘\reports\rs.wk!



CENTRAL WISCONSIN ENVIRO LAB, INC.

Wisconsin Certification No. 737125510

LABORATORY ANALYSIS RESULTS

~Sample |.D.: Replacement PAH Samp. Date Received: 04/27/95
Sample Matrix: Soil Lab Batch ID: 9504038
Date Collected: 042795 Lab Sample ID: 008261
—Project: NSP — Ashland Extraction Date: 050195
Project #: N/A Reviewed By: Des
: Detection Concen-— Date
Parameter Limit tration Units Analyzed
Acenaphthene 1,300 4,200 ngkg 05/02/95
_ Acenaphthylene 64,000 ND ngkg
Anthracene 1,300 4,100 pglkg
Benzo (a) anthracene 1,600 5,300 pelkg
— Benzo (a) pyrene 1,300 1,700 ngkg
Benzo (b) fluoranthene 1,300 2,200 ngkg
Benzo (ghi) perylene 1,900 ND ng/kg
- Benzo (k) fluoranthene 1,300 ND uglkg
Chrysene 1,600 3,000 ngkg
Dibenzo (a,b) anthracene 1,300 ND ugkg
- Fluoranthene 1,300 6,700 ng/kg
"Fluorene h 6,400 ND ugkg
Indeno (1,2,3—cd) pyrene 1,300 3,200 ug/kg
- 1-Methylnaphthalene 1,300 4,500 ung/kg
2—Methylnaphthalene - 1,300 5,90 ugkg
Naphthalene 1,300 5,300 ugkg
- Phenanthrene 6,400 16,000 ngkg
Pyrene 6,400 13,000 ng/kg

ND: Not Detected
J: Detected but below PQL.. Estimated concentration
PQL: Practical Quantitation Limit
CONCENTRATION: Results on dry weight basis i
— PAH: Analyzed by EPA Method 8310.



CENTRAL WISCONSIN ENVIRO LAB, INC.

—_ 5707 Schofield Ave., Schofield, W1 54476 Wisconsin Certification No. 737125510

—Sample 1.D.: Trip Blank Date Received: 0472195
Sample Matrix: Water — Methanol Lab Batch ID: 9504027
Date Collected: 04/20/95 Lab Sample ID: 008188
~Project: NSP — Ashland
Project #: N/A Reviewed By: nH 5
. Result ‘ Date  Prep Analytical
_ Parameter MDL PQL Result Units Comments Analyzed Date Method
MTBE 25 60 ND ug - Nome  04/28/95 04/28/95 8020
— Benzene 25 60 ND gl 04/28/95 0472895 8020
Toluene 25 60 ND ng/l 0412895 04/2895 8020
Ethylbenzene 25 60 ND pell 04/28/95 04/28/95 8020
—o~-Xylene 25 60 ND pgl 04/28/95 04/28/95 8020
m&p Xylene 25 60 ND gl 04/28/95 04/28/95 8020
1,3,5—Trimethylbenzene 25 60 ND ugll 04/28/95 0472895 8020
—1,2,4—Trimethylbenzene 25 60 ND g/l 04728/95 04/28/95 8020

Comments
1. Significant early eluting peaks before window.
— 2. Significant late eluting peaks after window.
3. Majority of compounds in early portion of window.
4. Majority of compounds in later portion of window.
— 5. Window shows a raised baseline.
6. See Remarks Section on cover page.

“Result Flags:
B Detected in method blank. i
J Estimated concentration. “
~ E Exceeded calibration curve.
C Confirmed by second analysis.

‘Soils results arc expressed on a dry weight basis.
1\soilth



I l . ) } } | | |

| ) ) ) ]
GWEL 5707 Scholield Ave. * Scholfield, Wisconsin 54476 « (715) 355-7988  FAX (715) 355-4199
CHAIN OF CUSTODY / ANALYSIS REQUEST FORM
Company Name: _ T R S Bottle Size/Preservative
Project hg NS P- A‘Sh\O—Y‘Ol |
Project Name: . No.:
sampler_Kandi _Gabeielson .

) | |

1986

§VEL Batch No.
(SD703%
Date | Time Sample I.D./Description No. of Bottles Total 'S:y':g"’ ANALYSIS REQUESTED Remarks Igbl\lljfn:)t;‘gr
Ylag 8- QOc\m?ep\acemn‘\ PAM Sawmp) | il s \\ﬁ ODg ]
COMMENTS/SPECIAL INSTRUCTIONS: 4) l Case ‘Sample Type GW - Groundwater ~ WW - Wastewaler S - Soil SO - Solid O - Oil A - Air
\\/h" - \ 3 a cep \o‘ceg\ey\_&-( Cax SW - Surface Water ~ DW - Drinking Water ~ SE - Sediment ~ H - Hazardous Liquid X - Other
. PO Sample  resutts | pesuts To: ™mS Billing Address:

To Be Completed by Client 0O RUSH (agproved by lab)
Packed By: et " P O. 60)( q O / ‘,\€
Sealed For Shipping By: _f (244 Seal # ﬂ\,‘ lips. X S L{‘S'SS t)())(
Quotation¥: '
Purchase Order #: Attention: 6f ett Attention:
CUSTODY TRANSFERS Phone/$-339-49/ 9 Fax: 105~ 339- 434 Phone: Fax:

Relinquished by: Dale: Time: Received by: Date: Time: : Shib})in g Détails < To:Be 6ﬁip|et'ed by o
: Y4 §: 200 ONo  pu-

1.0 = B

2. otrig. # L) [
Received for Laboralary




CENTRAL WISCONSIN ENVIRO LAB, INC.

- 5707 Schofield Ave., Schofield, WI 54476 Wisconsin Certification No. 737125510
~ Sample L.D.: South Sidewall Date Received: 04/21/95
Sample Matrix: Soil : Lab Batch ID: 9504027
Date Collected: 04/20/95 Lab Sample ID: 008187
Project: NSP — Ashland
Project #: N/A Reviewed By: Deo
Result Date  Prep Analytical
— Parameter MDL PQL (Dry Wt.) Units Comments Analyzed Date  Method
MTBE ' 50 120 ND pgkg 24,5 050195 0501895 8020
~— Benzene 50 120 2,300 rgkg 0500195 05/01/95 8020
Toluene 50 120 2,700 ungkg 05/0195 05/01/95 8020
Ethylbenzene 50 120 15,000 nghkg 05/01/95 05/01/95 8020
— mé&p Xylene 50 120 12,000 rghkg 05/01/95 05/01/95 8020
o—Xylene o 50 120 11,000 ngkg 05/0195 050195 8020
1,3,5-Trimethylbenzene 50 120 13,000 png/kg 05/0195 050195 8020
" 1,2,4—Trimethylbenzene 50 120 17,000 ugkg 05/0195 05/01/95 8020
DRO 45 150 3,000 mg/kg 5 04/28/95 0472185 WILUST
" Dry Weight 79 % Nome 04728095 042795 SM~—2540B
Comments

1. Significant early eluting peaks before window.
— 2. Significant late eluting peaks after window.
. Majority of compounds in early portion of window.
4. Majority of compounds in later portion of window.
— 5. Window shows a raised baseline.
6. See Remarks Section on cover page.

w

~ Result Flags: |
B Detected in method blank.
J Estimated concentration.

" E Exceeded calibration curve.
C Confirmed by second analysis.

Soils results are expressed on a dry weight basis.
:9504027w



APPENDIX B
SOIL BORING LOBS, MONITOR WELL CONSTRUCTION FORMS,
AND MONITOR WELL DEVELOPMENT FORMS



State of Wisconsin . SOIL BORING LOG INFORMATION

Department of Natural Resources Rouwte To: D Haz. Waste
O Solid Waste 0 Underground Tanks Form 4400-122 791
O Wastewater O Water Resources
D Emergency Response [ Other P ___1 o —-2
Facility / Project Name License/Permit/Monitoring Number Boring Number
NORTHERN STATES POWER-ASHLAND | MW-4A
Bonng Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Compieted Drilling Method
BOART LONGYEAR 05 /20 ,96 |05 /20 . 96 0-20 6.25" HSA
__Jon Weeks MM __ DD Yy __|MM_ DD__¥¥__ | 20-34 6" Mud Rotary
W Common Well Name Final Static Water Level Surface Elevation Borshole Diameter
- - MW-4A — FestMSL FotMsL | 10:25/5 inohes
Boring Location Local Grd Location (if Applicable}
State Plane N E S/CIN Lat - a N D E
SW 1aof NW quotsecion 33 T 48 nrR 4 w tomg Feet OS Foat O W
County DNR County Code | Civil Town/City/ or Village
ASHLAND o 2 CITY OF ASHLAND
..___.s'!'* Soi Properties
| e
§ E :g Soil/Rock Description gl § c E
E $ £ And Geologic Origin For ” " Eloll § § E
. . & 2, 5
IS Each Maor Un AL T ERRE

Blind drilled to 10 ft.
Start sampling @ 10 ft.

TTTIPTITT

Y I FilL; CLAY, siity, some gravel, moist, cL

firm, low plasticity, wood chips, cinders,
red-brown, strong odor. 6

-t
~
ALWA
-
=

CLAY, silty, little gravel, moist, very CL
e stiff, low plasticity, strong petroleum

2 |17 | ;3 13| odor, reddish brown.
8

/ SILT, non-plastic, moist, strong odor, \
/ little gravel (Shelby tube sampled \\

AMu i
N]

3 18 16| interval 14-16, description from
lowver tip.
16/ SAND, fine grained, trace silt, wet,
very dense, poorly graded, slight odor,
g reddish brown,
4 2 | 17 52
g SILT, little clay, trace gravel, hard, A
non-plastic, no odor, reddish brown. !
18
» 6-19ft- in silt. !
5 18 |2 18.6 - 19 ft - some clay in silt 67
41
0
o)
| hersby certify that the information on this form is true and comect to the best of my knowledge.
Signature Fm  Dames and Moore, Madison, WI|

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

a\nsp-0596\mw-4a-1.gem




State of Wisconsin

SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Foan 4400-122A 791
Boring Numb MW-4A Usc only as an 1o Form 4400-122. Page — 2 of 2
Sample Soil Properties
| & §
§ § 3 Soil/Rock Description 2 § g E
3 s £ And Geologic Origin For o | 2 -g e § £ 5 o |e 8
£ ° . . Q a = h ® g
A Each Miajor Un AN HE AR
{Shelby tube sampled interval)
SILT as above with little gravel at M
6 16 A lower the tip.
2
SAND, mdeium to fine grained, poorly
. graded, trace gravel, very hard, wet,
7 | 12| 2z [F-= | extreme odor, petroleum sheen on 79 120 10.7 | 14075.3110.7
@ surfaces. ﬁ
%
© Lad Little grave in sand.
8 8 [s05" @
=
% i :
9 2 [sos . 200 | 88 322} 11e6132.2
SAND, silty sand, trace gravel, very
- hard, non-plastic, wet, reddish brown, | am !
strong odor.
28
0] 1 e — SILT, very poor recovery - one 300
— fragment.
— » M
11 | 3 =™ | SILT, litde sand, trace gravel, hard, 200
— non-plastic, wet, reddish brown,
— strong odor.
31
2 Slight odor.
122 {14 | % 8
&7
47
13 | O |soo—3 (0 4]

Illll|I||l|l|l||llll]lmlll||
8 g

No recovery, very hard.
Backfill with bentonite to 27 ft.
Set MW-4A @ 26 ft.

a:\nsp-0596\mw-4a-2.gem



State of Wisconein SOIL BORING LOG INFORMATION

Departinent of Natural Resources Route To: X Haz. Waste
- D Solid Waste O Underground Tanks Fomm 4400122 79
0 Wastewater 0 Water Resousces
O Emergency Rosporse [ Ogher Page _"L of __..2
— Faciiity / Project Name License/Pormit/Monitoring Number Boring Number
NORTHERN STATES POWER-ASHLAND | MW-4B
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Compieted Drilling Method
_ BOART LONGYEAR 05 ,21 /96 |05 /21 . 96 {g"
_Jon Weeks v e L e e | O Mud Rotary
m ol | ; joi Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
MW-48 e Fost MSL - Fest MSL 6 inches
- Boring Location Local Grid Location (if Applicable)
State Plane N ESCN | L - N OE
SW 1ot NW 14ofsection 33 7 48 NR 4 w fLong Fest =S Feet O W
. County DNR County Code Civil Town/City/ or Village
ASHLAND 0 2 CITY OF ASHLAND
____sﬂ“ Soil Properties
§ ¥ Soil/Rock Description 2 c E
Eg £ And Geologic Origin For . % § o | 2% § £ L g
. . [ IR - bay
S I Each Moo Un AL L EEER
- Blind drilled to 35 t.
— Begin continuous sampling @ 35 ft.
— ¢ SILT, litte sand, trace gravel, very
2 hard, slightly moist, reddish brown
1 9 e y
— S04 moderate odor. &
%! @ 37.5 ft: SAND, poorly graded,
medium to fine grained, trace silt,
_ 5| UAce gravel, wet, very dense, reddish
% brown stained black with product,
2 |8 2 -} extreme odor. &8
" o
— o » - Increase in silt.
SILT, little sand, trave gravel, ve
= |, hard, non-plastic, shghtle mo?st, v
- z slight odor.
CLAY, some sand, little silt, trace
x ’ ’ '
3 2 x5 4| gravel, very hard, low plasticity, 21" 61 (1312113
° seams of sand, wet, moderate odor.
n “ SAND, trace silt, trace gravel, very M
dense, wet, poorly graded, extreme
2 odor, black staining, increase in silt ;
— 4 |B |3 F | andclaycontent from 41 ftto43 ft. L '
s t
8 43
- 5 12 |®
41
44 a4 |-
| harsby certity that the information on this form is true and coiect to the best of my knowledge.
- Signature Fm  Dames and Moore, Madison, WI

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

a:\nep-0596\mw-4b-1.gem



State of Wisconsin

SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Form 4400-122A 7-91
Boring Number __MW-4B Use only as an atiachment to Form 4400-122. Page — 2 of 2
Sample Soil Properties .
z| & . o §
3 § Soil/Rock Description gk £ E
5! And Geologic Origin For o |2 2| g §§ Egt s.lg |8
1853 Each Major Unit 25|32 e|22 85 2558 5|8
SAND, fine grained, little silt, trace
gravel, poorly graded, very dense, | SM
» strong odor, reddish brown.
6 8 |s0i3 141
2
7 16 3’! 59
150/2
»
8 10 | 50
18
P2
- Increase in silt from 51 ft to 53 ft.
18
9 | 5 |em 173
10 | 2 momr 200

[HII‘HII||III|IIH|IIII|II||&I||I4‘I

TD@55.5 ft.
Set MW-4B @ 55 ft.

a:\nsp-0596\mw-4b-2.gem



State of Wisconein SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: Haz. Waste
0 Solid Waete 5 Underground Tanks Form 4400-122 7-91
0 Wasewater O Water Resources
D Emergency Respornse [ Other Pege _,1 of —.-—1
Fachty / Project Name Licerwe/Parmit/Monitoring Number Boring Number
NORTHERN STATES POWER - Ashland | MWS5
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completad Driling Method
BOARDT LONGYEAR 10 ,16 , 95 10 / 16 95 | 6.25" HSA
_Scott Bottk . MM DD YY _ |MM_ DD ¥Y
i A Wiliniey sNo. | Common Wel Name Final Static Water Level Surface Elevation Borehole Diameter
MW5 o FestMsL Foet MSL 103 inches
Boring Location Local Grid Location {f Applicable)
State Plane N E S/IC/N Lt o - N 0OE
SW 140t NW tuctsection _ 33 1T 48 nR 4 w ltome Feet =S Foet O W
County DNR Couty Code Civil Town/City/ or Village
ASHLAND 0 2 CITY OF ASHLAND
Semple Soil Properties
E| € £
£ g ! Soil/Rock Description g g : E
§§ £ And Geologic Origin For " g e 14 §§ -
. . £3.- <
I IHE Each Major Unit AR 1L A AR
See MW-5A log for geologic
V| information.
, | Driledto 28.5 feet. 'f
Set well @ 28 feet.

[~ ]

»

-]

~

-
o

-
-

NI RRRIREREA R RR AR R RN RN AR R LA R LIRARL
an

-
N

Ihuabycuﬁfyihnhmmﬁonmﬁﬂumhm.dwmhhﬁofmthbdgo.
Signature Fm  Dames and Moore, Madison, Wi
ﬂﬁbmil-ﬂuizdbym1“.147“162,M.M.Cwuoﬁmdﬁsmlhmmdmy.mzFubitmtlostﬁmﬂo nor more than $5,000 for

each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violstion is a
seperats offense, pursuent to ss 144.99 and 162.06, Wis. Stats

a:\nep1095\mw-5,.gem



SOIL BORING LOG INFORMATION

State of Wisconein Rous T
Departmert of Natural Resources o: Haz. Wi
O Soid Wast . Um’:;‘d ok Form 4400-122 791
O Wastowater O Water Resources
O Emergoncy Resporse [ Other e 1 o _—1
Faciity / Project Name Lioonse/Pormit/Monitoring Number Borrg Number
NORTHERN STATES POWER - Ashand | MW-5A
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Compileted Drilling Method
BOARDT LONGYEAR 10 /17 /95 10 /17 , 95 6.25" HSA to 28 ft.
Scott Bottke | MM__ DD ¥ Water Rotary to 34 ft.
Common Well Name Final Static Water Level Surtace Elevation Borehole Diameter
W . Fost MSL o Fost MSL 60 inches
Boring Location Local Grid Location (if Applicable)
State Plane N E S/ICN © Lt - - N OE
SW 1/40f_NyV___1I4MSoaion 33 v 48 nn= _iw long Feet - S Feet O W
County DNR County Code Civil Town/City/ or Village
ASHLAND 0o 2 CITY OF ASHLAND
Sample Soil Properties
| e : §
< 5 ¥ Soil/Rock Description 2 c
§§ £ And Geologic Origin For " P 5 o | 2% é i 5
. . s ] £, 3
IS cach Major Uni AN HEHECIERRE
- Blind drilled to 24 ft. Began continuous
= sampling @ 24 ft.
»
7
9 FILL, clay, little sand, little silt, dark Al .
1 |12 > [ | brown, gray coze in bottom four inches, 18 ’
pieces of pottery, moist, reddish brown.
%
9
13
2 14 g z K}
o = CLAY, some silt, trace sand, trace
35 gravel, hard, medium plasticity, wet,
3 24 | 49 »| reddish brown. 34
2
)
1
1; SAND, medium grained, trace silt,
4 | 12| 72 L x| trace clay, trace gravel, poorly graded, %
12 hard, wet, reddish brown.
x| CLAY, some silt, trace sand, trace
}(2, gravel, hard, medium plasticity, wet,
5| 18y reddish brown. 2 i
2 k<]
?
¥ EOB@ 34
Set well from 33.5-31.5 ft.
»

| hareby certify that the information on this form is true and correct 1o the best of my knowledge.

Signature Fm

Dames and Moore, Madison, Wi

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

soporate offerwe, pursuart to ss 144.99 and 162.06, Wis. Stats

a\nep1095\mw-5a.gem




State of Wisconsin ] SOIL BORING LOG INFORMATION
Departmont of Natural Resources Roue To: Haz. Waste Forn 4400122 2.91
O Solid Wasts D Underground Tanks
© Wastowster O Water Rosources
O Emergency Response [ Other Page _._1 of __~1
Facility / Project Name Licenes/Permit/Monitoring Number Bonng Number
NORTHERN STATES POWER - Ashland | MW-5B
Boring Drilled By (Fim name and name of crew chief) Date Drilling Started Date Drilling Compisted Driing"Method
BOARDT LONGYEAR 10 ,17 /95 | 10,18 95 | 425"HSAW281t
Scott Bottk MM BD__ YY Water Rotary to 51 ft.
\ Ne Common Well Name Final Static Water Level Surface Bevation Borehole Dismeter
. MW-5B —  FeetMSL Foot MSL 63 inches
Boring Local Grid Location {if Applicable)
State Plane N ES/ICN | Lt o - N OE
SW 1ot NW q4ofsection 33 T 48 nR 4 w lomg Fost = S Foet O W
County DNR Courty Code Civil Town/City/ or Village
ASHLAND 0 2 CITY OF ASHLAND
Sample Soil Properties
| & |
i g ! Soil/Rock Description 2 g |
§ £ £ And Geologic Origin For " 2 E o | B% g .
. . & £ 3
i Each MalorUni IO
No samples taken. 1
1| Augered to 28 feet.
Set casing to 29 feet. .
2 | FILL/CLAY contact 15-18 feet,
based on color of augers.
3
Lower sand seam at 37-38 feet,

based on increase in ROP,
4 | Lower sand layer @ 40-41 feet,
based on increase in ROP.

Strong petroleum odor appears in
circulating water @ 44-45 feet.

-]

Drilled to 51 feet.
Set well @ 49 feet.

R INRREIRERRS RN R R R AR AR R R IRRAL
(4]

12

Humbyeuﬁfyﬂhiﬁnnndimmﬁiﬂumkm-dwnhbutdmybww.

Signature Fm

Dames and Moore, Madison, WI

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

seperats offenss, pursuant 1o ss 144.99 and 162.06, Wis. Stats

8:\nep1095\mw-5b.gem




State of Wisconein

SOIL BORING LOG INFORMATION

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

Department of Natral Resources Route To: ) Haz. Waste
[ Solid Waste O Underground Tanks Form 4400-122 791
O Wastewater D Water Resources
O Emergency Resporse [ Ogher Pege _-_1 of -.~—1
Facility / Project Name License/Parmit/Monitoring Number Boring Number
NORTHERN STATES POWER - ASHLAND | MW-S5C
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Compietad Drilling Method
BOART LONGYEAR 05 ,30 ,96 05 /30 96 |6" MudRotary
MM__ DD VY
Surface Elevation Borehole Diameter
e Feet MSL 6 inches
Local Grid Location (i Applicable)
SN OE
SW_ 1ot NW 101section _ 33 7 48 NR 4 w  ftomg Feet = S Feat O W
County DNR County Code | Givil Town/City/ or Village
ASHLAND 0 2 CITY OF ASHLAND
..__.s_'.mb Soil Properties
| E
i § ¥ Soil/Rock Description 2| § :
- (<]
% $ 5 And Geologic Origin For w | g E 8 8. ' §
A IHE each Major Uri AL LR
— Blind drilled to 63 ft. Set casing to
— 65 ft. Began sampling @ 65 ft.
&
»
1 8 L SAND, fine grained, trace silt, trace 2
g gravel, poorly graded, very dense, M '
% | wet, reddish brown, slight odor.
'Y A
2 |12 |5 M
g
2" clay seam @ 68.6 ft.
i i ® .
3 |18 |® Same as above, slight increase in 8
g silt, trace clay.
b
n Same as above.
4 5 |B0% 120 {130 135 128737135
7
. ” - less silt, trace gravel
8
5 12 | > 50 .
fad i
7 n
B H
TO@75+#t. 3
" Set MW-5C @ 75 ft. §
2]
| hereby certify that the information on this form is tiue and comect to the best of my knowledge. g
Signature Fm  Dames and Moore, Madison, WI B
[Ved




State of Wisconein SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: Haz. Waste
[ Solid Waste O Underground Tenks Fomn 4400-122 7-91
0 Wastew ater O Water Resouroes 1 1
D Emergency Response [ Other Page ' of '
Faciity / Project Name Uoenee/Pormit/Monitoring Number Boring Number
NORTHERN STATES POWER-ASHLAND | MW-6
Boring Driled By (Firm name and name of crew chief) Date Driling Started Date Driling Compieted | Driling Method
BOART LONGYEAR 05 ,23 ,96 05 ,23 . 96 |6" MudRotary
MM __ DD Y MM __DD Yy
“| Common Well Name Final Static Water Lavel Surface Elevation Borehole Diameter
 FemMSL o FeaMsL _ B inches
Local Grid Location (It Applicable)
State Plane N ESICN | Laa - N CE
SW 1ot NW 1u0fsection 33 7 48 NR 4 w flomg Feet - S Foot O W
County DNR County Code | Civil Town/City/ or Village
ASHLAND 0o 2 CITY OF ASHLAND

Sanple Soil Properties

Soil/Rock Description 2
And Geologic Origin For 3 E
Each Major Unit §

Recovered {in}
Blow Courtts (N)
Moisture

RAD/ Comments

...| Content
Liquid
Limit
Plastic
Limit
P 200

Depth in Feet
Wel
PID/FID
Standard
Penetration

Uscs

Blind drilled to 18 ft. !
Set well @ 18 ft.
See log of MW-6A for geologic ‘
information.

AR IR IR RN RN AR R NI NN RR AR RARRIRANRIRRRR

| hersby certify that the information on this form is true and conect to the best of my knowledge.
Signature ] Fm  Dames and Moore, Madison, WI
This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penaities: Forfeit not less then $10 nor more than $5,000 for

each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or bath for each violation. Each day of continued violation is a
seperate offense, pursuant to ss 144.99 and 162.06, Wis. Stats

a:\nep-0596\mw-6.gem



State of Wisconein ) SOIL BORING LOG INFORMATION
Department of Natural Resources Route To: K Haz. Waste Form 4400122 791
D Solid Waste O Underground Tanks
U Wastewster O Water Resources
O Emergency Resporwe 0 Other Page _1- of _3_
Facility / Project Name Licenss/Permit/Monitoring Number Bonng Number
NORTHERN STATES POWER - ASHLAND | MW-6A
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Driling Completad Driling Method
Jon Weeks MM DD YY |MM__DPD_ Yy
) Surface Elevation Bovrehole Diameter
Feet MSL 10.25/6 iches
Local Grid Location {if Applicable)
_N OE
Long S Feet - S Feet I W

County DNR County Code Civil Town/City/ or Village
ASHLAND o 2 CITY OF ASHLAND
.__s'_wb Soil Properties
t| 2
£ 5 E Soil/Rock Description 2 c E
§§ - And Geologic Origin For " 2 E 2 T E 5 H
TS Each Major Unit AR LT ERE
— | Ow2#t-Top Soil.
;_ 1
- ;
2 ™ALL, CLAY, iittle sitt, Iitle sand, moist,
2 fim, low plasticity, reddish brown,
1 1214 a | very slight odor, few brick fragments. 8
; CL
4 - No odor.
4
2 5 g s 12
8
® T CLAY, itte sitt, soft, low plasticity,
1 moist, no odor, reddish brown. /
312 g 7 % 4
2 cL %
8 - Wet split spoon. %
4 | 14|, F> / 2
3 / :
o Same as above with some silt, %
. trace sand, trace gravel, wet, / ;
5 | 182 En very slight odor. % 19 |
n
; /
2 Y,

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

Signature

l Fm

Dames and Moore, Madison, WI

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

each violstion. Finad not lees than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued Violation is a

seporate offense, pursuant 1o ss 144.99 and 162.06, Wis. Stats

a:\nep-0596\mw-6a-1.gem



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Foan 4400-122A 7-91
Boring Numb MW-6A Use only as an attachment to Form 4400-122. Page __.“._2 of _——.3
Sample Soil Properties
z| & : . B
§ § E Soil/Rock Description 2 g ¢ £
¥ s £ And Geologic Origin For w 2| &8 13- E: o | 3
E ] . . S ls| = | & €f B %= 8 by
2 §e ik Each Major Unit 25| 2|8 IR
. Ll
6| 14| F® 10
5 7
SILT, trace clay, trace sand, trace
¥ | gravel, non-plastic, wet, no odor,
reddish brown.
18 M.
721 18| 2 ™ - Silt becomes hard. 49
»
=
16
SAND, fine grained, trace gravel,
» trace silt, poorly graded, wet, very
8 | 19 | n " | dense, reddish brown, no odor. 135
@ 18
9 | 9 |eom SILT, little sand, trace gravel, non- 142
plastic, very hard, wet, no odor,
¥ | reddish brown.
2
0] 9 5‘33 SAND, fine grained, some silt, trace 128
gravel, poorly graded, very dense,
2 wet, reddish brown, no odor.
2
1 | 10 oo 100
z
” - Decrease in silt content to little ,
12| 8|5, sit. 128
'
3| 8 |SE” 186
z
»
©
41 10| 4 160
5012
2
0

a:\nsp-0596\mw-6a- 2.gem



SOIL BORING LOG INFORMATION SUPPLEMENT

State of Wisconsin

Department of Natural Resources Form 4400-122A 7-91
Boring Number __MVV-6A Use only as an sttachment 1o Form 4400-122. Page 3 of 3
Sample Soil Properties !
| € ‘E
; § Soil/Rock Description gl § < £
B|st And Geologic Origin For NEIEIT E% Srals g S
i Fach MajorUn JHHHU
= M
15| 14| %

SILT, some sand, trave gravel, very
hard, non-plastic, wet.

6! 8 531/2 SAND, fine grained, some silt, trave 191
gravel, very dense, wet, poorly
graded, reddish brown, no odor.
®
17| 8 sor2 195
Trace silt from 36 to 37 ft, grading
” back to some silty @ 38 ft.
8|23 o)
48
3
9| 2|3 7
@
»
a
21 19 as 84
»
- 1
21|14 ls 8
@ 9
4
;
’_—
—
-

a:\nsp-0596\mw-6a-3.gem



State of Wisconein SOIL BORING LOG INFORMATION

" Department of Natural Resources Routs To: ® Haz. Waste
— 0 Sckid Waste 0 Urdororound Tanks Form 4400-122 781
0 Wastewater [ Water Resources 1 3
O Ememoncy Respornss (0 Other P | o 2
— Facility / Project Name License/Permit/Monitoring Number Bonng Number
NORTHERN STATES POWER - ASHLAND | MW-7A
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completad Dridling Method
BOART LONGYEAR 06 ,01 ,96 |06 /01 = 96 |6" MudRotary
- Pat Jenson MM __ DD ¥y
Common Wel Neme Final Static Water Level Surface Elevation Borehole Diameter
MW-7A o FestMSL Feet MSL 6__ inches
—_ Boring Location Local Grid Location (i Applicabie)
State Plane N E S/ICNN s - N OE
SW qaot NW y40fsection 33 T 48 NR 4 w |tomg Fost - S Foot O W
_ County DNR County Code | Civil Town/City/ or Village
ASHLAND 0o 2 CITY OF ASHLAND
__S_'.'!b.;.;__ Soil Properties
~ E| 2 . - |
g ¥ Soil/Rock Description IR 5 :
gg I And Geologic Origin For - g o | E% é ‘:'I §
. . & S 2.8y 8
I AR 1N 1D Each Melor Uri A A EHECIERRE
2 FILL, cinders, wood chips, earthen, |
1112 |3 sandy, clay, black oily zones, strong 6
- S| odor.
2 4
3
8 2 a 5
1
3 4 - No sample, wood.
- 5
_ 4 ] 6 [""FILL, ‘wet, predominantely wood,
1 petroleum shean covers the sample,
9 |s strong odor. 4
[ 7
- {Wood Waste Fill)
8
5 1
- 10 |3 5
n ] 2P0
AL
2997
5555 ;
- 6 1 |eospgy© 100
) i
: 12
| hereby certify that the information on this form is true and corect to the best of my knowledge.
— Signature l fm  Dames and Moore, Madison, Wi

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

a:\nsp-0596\mw-7a-1.gem



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Foon 4400-122A 7-91
- Boring Number ___MW-7A Use only ss an attachment to Form 4400-122. Page 2 of 3
Sample Soil Properties .
.l £
!% 5 § Soil/Rock Description 8| § . §
- " o . . 3 -g-%
i g £ And Geologic Onigin For w 2| 3] e g i S8
. . S| = | Kk 3 g
£18i13)8 Each Meajor Unit AHEIEU L ERRE
- ' CLAY, some silt, trace clay, trace 7
2 oravel, low plasticity, fimm, reddith | C- /
7 |16 | 4 13 | brown, wet, strong odor. ? 8
— 5
2 " %
— 8 [16 |5 / 10
g 15 % ,
- 16 % ‘
3
S | ¢ 17 / 9
_ 3 B
o SAND, fine grained, little sitt, trace
. Vi gravel, poorly graded, wet, medium M
10| o dense, reddish brown, strong odor.
/ ® 18-20 ft. - no sample, driller drove
— ‘ casing to 20 ft.
\ ® | SAND, fine to medium grained, trace
3 : silt, trace gravel, poorly graded, wet,
- M [ 15 L2 7 medium dense, very strong odor, 2
2 black staining of sample, reddish
- .
N T
12 |20 | % 28
. = =
SAND, fine grained, little silt, poorly
» graded, wet medium dense, reddish
— . brown, strong odor.
3
B |3 s X3 Poor recovery 24-26 ft., rock in 15
1 top of split spoon.
%
_ 10
17 |20 | By 31
2
- % | SAND, fine grained, trace sik, little
1 gravel, poorly graded, wet, dense,
15 |12 |6 L, | reddish brown, strong odor. ")
— 16
17
0

a\nsp-0596\mw-7a-2.gem



State of Wisconsin SOIL BOZZI}ING LOG INFORMATION SUPPLEN[EI;T};

Department of Natural Resources Foan 4400-1
Boring Number ___ MW-7A Use only as an attachment to Form 4400-122. Page -3 of .3 _
Sample Soit Properties -
Z| € . . |5
i 5 § Soil/Rock Description 2 5 c §
B ; And Geologic Origin For . 2] e ;’é §53.08. g 3
£ 8 . . o {8l = 5 8% =)
2 Ee ik Each Major Unit ¢ |5 3|g|58]|85 2E8E 5 |8

SAND, fine grained, trace siit, poorly | g\

12 :
graded, wet, dense, reddish brown,
16| 12 | Z l= | stong odor. 48
0
2
7
17|14 |8 2
» » SAND, fine grained, trace clay, little
silt, little gravel, poorly graded,
% | medium dense, reddish brown, strong
10 odor.
18| 12| 3% %
v N
%
TD@ 36 ft.
Set well MW-7A @ 35 ft. ,.

[ﬂll]llll]llllll”lllllI|IIII||I|I|IHI|lllllIHIIIIII]HIII

a:\nep-0596\mw-7a-3.gem



State of Wisconsin ) SOIL BORING LOG INFORMATION
Department of Natural Resources Route To: & Hez. Waste Form 4400122 .91
O Soiid Waste T Underground Tarnks )
O Wastewater O Water Resources
U Emorgoncy Response [ Other e 1 o 4
Faciity / Projoct Name Licerse/Permit/Monitoring Number Boring Number
NORTHERN STATES POWER-ASHLAND | MW-8A
Boring Driled By (Firm name and name of crew chief) Date Driling Started Dato Driling Compietsd | Driling Method
BOART LONGYEAR 06 /31 /96 |05 /31 , 96 |6" WaterRotary
Jon Weeks MM DD YY MM DD YY
" ? Common Well Name Final Static Water Level Surface Elevation Barehole Diamater
g MN'GA Feet MSL Feet MSL 6 inches
Boring Location Local Grid Location (tf Applicabie)
SW 1ot NW quofsaction 33 T 48 NR 4 w fiom Fest =S Foot O W
County DNR County Code | Givil Town/City/ or Village
ASHLAND 0 2 CITY OF ASHLAND
Sample Soit Properties
| &
£ 3 ! Soil/Rock Description g c E
EE £ And Geologic Origin For - § o E'% 5 4
. . [ g % 2] 3 Fay
N i1HE Each Mjor Uni BIED IR
E_ 1
" CLAY, little silt, trace sand, trace cLY
14 gravel, moist, low plasticity, hard, /
T 1 B 3 | reddish brown, no odor. / 3
4 Clay becomes softer. %
4
: /
2 13| 6 /
7 F° /
6 /
8
3 24 9 7 / 17
13 /
s /
6
4 | 24 |6 o / 12
7
10 Increase in silt content and % |
:g hardness. ;
5 24 (xn " 45 !
x /
12 %

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

Signsture

] Fm  Dames and Moore, Madison, Wi

This form is authorized by Chapters 144,147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than $5,000 for
sach violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a

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

a\nsp-0696\mw-8a-1.gem



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Foan 4400-122A 7-91
Boring Number MW-8A Use only as an attachment o Form 4400-122. Page 2 of 4__
Sampie Soil Properties
- i T g
£ . . L. €
3 § E Soil/Rock Description g § . % E
3 $ £ And Geologic Origin For w |2l 3l e s 3
. ! 08| 5| % X $%| 8 | 5§
IR Each Major Unit AR IR HE L RRE
” SILT, some clay, little sand, trace ML
6 | 2| gravel, non-to very slightly plastic, %
3 13 wet, hard, reddish-brown, no odor. J
14
17 |
7 |18 |2 57
.3 15
“ i
1 As above with trace clay, some
15 sand. i
8 |15 Z 17 3 i
2
18
40
1
M
9 15 ” 19 ':
» :
1 ® As above with three 1-2" seams
10|20 of sand. %
2 7
n o
12 CLAY, some silt, little sand, trace
~ |, hard.
TR gravel, hard 3
2 23
L7
"
16
12 |18 B x X 3]
o
2%
4 i
B2 |5 7 47
® ]
28 - Increase in sand content.
5 »
14 1 1 o »
z
K o]

a:\nsp-0596\mw-8a-2.gem



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Form 4400-122A 7-91
-— Boring Number MW-8A Use only as an attachment to Form 4400-122. Page 3 of 4
Sample Soil Properties
z| ¢ : - | H
3 g b Soil/Rock Description 2| § g E
- uw . . . ° ? £ &
§ gt £ And Geologic Origin For w22l el¥ E s le 8
E |83 Ui 8 18| 2| €| F¢8 g £¢| 8 | 3§
H §§ ik Each Major Unit 2 5| 2|8 L H R
- » SAND, fine grained, little silt, trace M '
15 | 12 | @ clay, trace gravel, poorly graded, wet, 51
g dense, reddish brown, no odor.
2 As above, with fine to medium
3 grained, little gravel, trace silt,
- 6| 6 |> very dense. 8
47 <]
» !
17 | 10 | CLAY, some sik, little sand, trace 8 | |
_ X gravel, low plasticity, very hard, wet CL
reddish brown, no odor. ]
. SAND, fine grained, some silt, trace
» clay, trace gravel, poorly graded, M
- 2 , no odor.
18 | 10 527,6 dense, wet, reddish brown, no &
%37
- Decrease in silt, no clay
a
®
- © - Increase in silt content.
15
2
0|12 " SILT, some sand, trace gravel, wet, 8
- ! very hard, non-plastic, reddish brown,
no odor.
- 17 ML
»
21 |12 g o 44
» SAND, fine grained, little silt, trace
- 2|23 gravel, poorly graded, wet, very M B
o I * | dense, reddish brown, no odor.
2
. B2 |2 e 56
4

5:\mp-0596\mw-8»—3.oem



State of Wisconsin
Department of Nawral Resources

Number . MW-8A Use only as an attachment o Form 4400122,
Sample
sl & §
; § § Soil/Rock Description 2| § c E
w . L. - § 6
¥ s £ And Geologic Origin For w |2l &l 0|58 5 o 8
E 8 N . o % - [ § R s €= 8 g
2 §.‘e ik Each Major Unit 2|52 8 I R
24 | 24
-
st
TD @51 ft.
Set well MW-8A @ 50 ft.

[llll|ﬂll|l[ll|||l|‘lllI||III||]|I|H]I|II|||IIITIII|I]I||||Tlll|llll||lll

SOIL BORING LOG INFORMATION SUPPLEMENT

a:\nep-0596\mw-8s-4.gem



State of Wisconein

SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: .
O Solid Wasts 5 :::n:’w Take Form 4400-122 7.91
O Wastawater [0 Water Resources
D Emergency Response [ Ogher Pege M1 of _—~2
Facility / Project Name Licerss/Permit/Monitoring Number Boring Number
NORTHERN STATES POWER-ASHLAND | MW-13A
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Compietad Drilling Method
BOART LONGYEAR 05 / 24 -/ 96 05 / 24 / 96 | 6" Mud Rotary
MM pD YY. MM DD YY
Final Static Water Level Surface Elevation Borshole Dismeter
oo FOOt MSL ... FOBE MSL _.._.6___ inches
Local Grid Location {if Applicable)
Lat —— N OE
long ___ Feet = S Feet O W
DNR Caunty Code Civil Town/City/ or Village
2 CITY OF ASHLAND
Soil Properties
| &
i g 3 Soil/Rock Description g E
§ £ And Geologic Origin For - g o E% é Hi
LS Each Major Uni AR EHEERERRE
[ Biind drilled to 19 ft. with augers.
: Pounded casing to 24 ft. Based on
i clay covered augers, the fill/clay
— contactis 16-17 ft.
[
M
CLAY, some silt, trace sand, trace CL
gravel, low plasticity, wet, reddish /
1117 N 5| brown, no odor. / 121612
(from Shelby tube interval 24-26) /
. /
3 %
16
2 9 3313 2 % 5%
B Formation too hard to collect a %
;: Shelby tube. /
IFAE] / &
0 /
8 /
4 |2 |= / a2 ;
k3 3 / '
) ;
16 ¥ SAND, fine grained, litte siit, trace '
5| 24(% clay, trace gravel, poorly graded, wet, | SM %
aF x| dense, reddish brown, moderate odor.

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

Signature

] Fm  Dames and Moore, Madison, WI

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

a:\nep-0596\mw-13a-1.gem



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Foon 4400-122A 791

Boring Number___ MW-13A Use only as an attachment 1o Form 4400-122. Page -2 of 2
Sample Soil Properties
=z t %
§ 5 ¥ Soil/Rock Description g| E g E
w . . . - g B 8
i s £ And Geologic Origin For w2l &]e 13- 5 o e 3
£ ] . . o ] = '3 ] g‘ € a
$1853) % Each Major Unit AHEIFH L ERE
Same as above with very dense, oM
moderate t0 strong odor. ‘
K3 )
18 ;
2 5
6 | 10 | - 121
x * Decrease in silt content, strong
7 7 | 502 odor, scum forms on mud tub. 182 f
k1)
a » SAND becomes medium to fine '
8 | 8 (52 grained. 191 [14.8 154 | -;a.61154
)
*® SAND, medium to fine grained, little ‘;
9 6 |4 gravel, poorly graded, very dense, 141
So3 W .. | wet, reddish brown, extreme odor,
petroleum sheen on sample.
» Trace gravel, trace silt
10 |1 | &
50/2
» 3" SAND, as above, petroleum
"’ 12 |2 sheen on sample, seam with some| e
;‘) silt and trace clay.
12 | 2 (502 SILT, some clay, trace sand, trace 300
gravel, non-plastic, moist, very hard, | ML
a7 moderate odor, reddish brown.
a8 Trace clay.
z .r'
13|53 &0
L ]
% Little sand, strong odor.
14 | 6 [s0® /TD@ 51 ft. Backfill with bentonite 100
5 w046t Set well MW-13A @ 45 ft.

a:\nep-0596\mw-13a-2.gem



Stats of Wisconein

SOIL BORING LOG INFORMATION

Department of Natural Resources Route To: ® Hxz. Waste
) Solid Wasto O Urederground Tanks Form 4400-122 7-91
0 Wastew ater O Water Resources
O Ememgency Response [ (ther Proe ~—~1 o MZ
Facility / Project Name Licenes/Permit/Monitoring Number Bonng Number
NORTHERN STATES POWER - ASHLAND | MW-13B
mwayﬁtnam“nmofmwcm Date Driling Started Date Drilling Completed Drilling Method
BOART LONGYEAR 05 /28 ,96 05 , 28 96 | 6" Water Rota
Jon Weeks MM/DD /YJL MM/DD ‘W i
Final Static Water Level Surtace Elevation Borehole Diameter
o FestMSL o FemMsL 6 inches
Boring Location Local Gnid Location (if Applicable)
State Plane N ESICN | & =N OE
SW_ 1aof NW 14ofsecion 33 T 48 NR 4 w (o Feot = S Foet O W
County DNR Courty Code | Civil Town/City/ or Village
ASHLAND 0O 2 CITY OF ASHLAND
Sample Soil Properties
K3 1
£ 3 E Soil/Rock Description g g
§§ £ And Geologic Origin For - § ) 'E% é z 3
. . ™ s 3
18 Each Mojr Un AL ERRE

2 8

3] 12
4 | 18
5 | 16

RREIRRRE

B

Blind drilled to 48 ft. Set casing to
50 ft. See MW-13A log for geologic
information above 50 ft.

No recovery. Assume silt as in
MW-13A

SILT, iitde sand, trace gravel, very

hard, moist, non-plastic, reddish brown,

moderate odor.

197

SAND, fine grained, little silt, little
gravel, poorly graded, wet, very

dense, reddish brown, extreme odor,

petroleum sheen on sands.

Same as above, some silt, trace

clay, trace gravel, strong odor.

Sand becoming medium to coarse

grained, some gravel, trace silt,
poorly graded, wet, very hard,
reddish brown, strong odor,

possible sloughing from shallower

intervals.

| hereby oestify that the information on this form is tue and comect to the best of my knowiledge.

Signature

J Fim

Dames and Moore, Madison, WI

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

each violstion. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued violation is a
sepersts offense, pursuant to ss 144.99 and 162.06, Wis. Stats

a:\nsp-0596\mw-13b-1.gem



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Fonm 4400-122A 7-91

Boring Number __ MW-13B Use oaly ss an atiachment W Form 4400-122. Page 2 of 2
Sample Soil Properties .
| & , L. E
; ¥ Soil/Rock Description g § c E
5| g8 E s And Geologic Origin For wl 2|2 g %% Ei‘ g lg |8
-] . . % - 3 8
1M Each Major Unit SHEIRI R G RAE
= Sand becoming fine grained,, M
6 % |7 trace gravel, little silt, poorly 61
> F° graded, wet, very hard, reddish
brown, strong odor.
62
19
»
7 122 |= () 72
44
6 No recovery, rock in top
o
z
8 0 : & &0
] Same as above with trace silt.
>—~’6 . |
2
9 12 | % o 50 ‘
R t
»
10 | 10 | v
=
)
Z TD@ 701t
- Set well MW-13B @ 70 ft.
b -
-
—
—

a:\nep-0596\mw-13b-2.gem



— State of Wisconsin Route 1o: Solid Waste [J Haz Waste ™  Wastewater [ ‘;10.\T‘TORING WELL CONSTRRUCIZ%IS'
Department of Natural Resources Env. Response & Repair 0 Underground Tanks 0 Other [ orm 2400-113A ev. 4-

Facility/Project e Local Grid Locauon of Well ell Narne
ON. OE.
% _ By aB5 | MW-4A
acility License, Permit or Monitoring Number Gnid Origin Locaton 1s. Umcuc Weli Number DNR Wcll Number
_______ fLat Long. o} i T,
Type of Well \Yaw Table Observation Well Dg St Plane fi N, fi.E. Dal.c Well lrmalled 0 5 ) % % 1 _CD
- Piezometer S 5 B2 [Scction Location of Waste/Source oE o ¥ P X d F
Distance Well Is From Waste/Source Boundary &1/4 of NW 1/4 of Sec.ZS_.T. 3& N, R. ﬂ-m & e& u.aeLB y\\( erson’s Name and Firm)
. — ft_ M ocation of Well Relatve 0 Waste/Source a8 ens
__ Ts Well A Point of Enforcement Std. Application? u O Upgradient s [0 Sidegradient 4‘
O Yes O No d O Downgradient n P Not Known _B.wﬂ%ﬁg_c___
A. Protective pipe, top elevation _ _ _ _ ._ _ ft. MSL\'__1%/1 Cap and Jock? B Ys O N
I__ 2. Protective cover pipe:
~ B. Well casing, top elevation - g ﬁ/Z ¢ ft. MsL [ / a Inside diameter: _®.0in.
C. Land surface elevation _3:, ’f[ é ft. MSL b. Length: -l.of
’ c. Material: Sweel @ 04
_ D. Surface seal, botom_ _ _ _ ._ ftMSLor _ 1.0 f. Ohr O &
12. USCS classification of soil near screen: d. Additional protection? OYs @ No
GP O GME GCB GwW E SW E SP E If yes, describe:
SM SC ML MH CL CH .
- Bedrz&c (M ; 3. Surface seal: Bentonite O
. o Concrete B
13. Sieve analysis attached?  [J Yes & No R Other O
14. Drilling method used: Rotary W 50 v' 4. Materjal between well casing and protective pipe:
- Hollow Stem Auger D 41 ) Bentonite [
. Annular space seal []
o : T Oher O
— {15 Drilling fluid usDe.du:. W};tu; 002 Ar O (9); E‘: .,;‘ 5. Annular space seal: a Bentonite B3
gMud 03  None O -" b. Lbs/gal mud weight . . . B -sand shyrry O
Drilli .. 19 o c. Lbs/gal mud weight. . ... Bentonite slurry O
B 16. g additives used? B Yes 0N d % Bentonite .... .. Bentonite-cement growt [
. ; Ft ~ volume added for any of the above
Descrive_Beodoarke fm o O — :
. f. How installed: Tremie O 01
12.8 f water (attach analysis): .
our«:e of water (attac ysxs)\(k T pumped O 02
- _Cé A AW Graviy Bl 08
N 6. Bentonite seal: a. Bentonite granules [J 33
E. Bentonite seal, top _ _ _ _ . fuMSLor __J .0 b. D1/4in. D3/8in. 01/2in. Benwonitepelles 1 32
— c Other O
F. Fine sand, top fuMSLor 117 O fu 7. Fine sand material: Manufacnurer, producyname & mesh size

22 EA\1aX Semds § eSS n T
b. Volumeadded 200 %o  £i3 :
8. Filter pack material: Manufacturer, product name and mesh size

B%e:\'\ aing C # 70
;'.-_?_.i / b. Vol eadﬂed\ 50 \\::? fi3

_ G.Filerpack,top  _ _ _ _ _ fMSLor _\ & ft.\\

H. Screenjoint, top  _ _ _ _ . fi. MSLor _2\ O fu -

—L Wellbotom _ _ _ _ _ fMSLor 26D fu. 9. Well casing: Flush threaded PVC schedule 40 B 23
N g Flush threaded PVC schedule 80 O 24
J. Filter pack, bomom _ _ _ _ . _ fMSLor _ 27 O ft\\ \ Othe O
2z 10. Screen material: _Seln MO PNC.

K. Borehole,botom — — — — . fuMSLor _340 ft. /% a  Screen type: Factoryct @ 11
\ Continuous slol 0
L. Borehole, diameter e 9 i Other O
b. Manufacturer _Rpa Lo% weast
i )

M. O.D. well casing _ & 3 - in. ¢. Slot size: 1o.e 1din

d Slotted length: g4 ft

—N.1D.wellcasing _2 0 _ in. 11. Backfill materjal (below filter pack): None O 14
Bentoa Ohe B

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

Signature .
rlmmﬁ_w D ames ; /Moo <
lease complete both sides of this form and retumn to the appropriate DNR office listed at the 1op of this form as required by chs. 144, 147 and 160, Wis. Stals.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats,, failure 1o file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than $10,000 for each
" day of violation, NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




State of Wisconsin Route 10: Solid Waste [J Haz Waste ®  Wastewater O MONTTORING WELL CONSTRUCIZ%’(\
Department of Natural Resources Env. Response & Repair 0 Underground Tanks 0 Other O Form +400-113A Rev

Facxhry/Pro_pecl Name Local Gnd Locaton [0: r\‘J’Vel] OE Well Name
VRN i v SN i Y
Facility Llcense. Pmnn or Monitoring Number Grid Origin Location 15, Tmcue Well ber DNR Wel.l Numbe:
_______ Lat. Long. i S
Type of Well V%’ater Table Observation Well 011 |5t Plane fi. N, f E, |Dae Well Installed 5-/ 9 2/ q (‘
: Piezometer B 12 [Section Location of Waste/Source D ) CTTIT D N F
Distance Well Is From Waste/Source Boundary éﬂ/A of NWI1/4 of Sec. 33 THE N, R. B & el]:S telied By: (Person s Name and 1rm)
- s ft.__ITocaton of Well Relative Waste/Source plan
Ts Well A Point of Enforcement Std. Application? | 'y 3 Upgradient s [0 Sidegradient
O Yes ONo | 4 O Downgradient n Not Known —ht* \onayeat
A. Protective pipe, top elevation _ _ _ _ ._ _ ft. MSL /1. Cap and lock? M Yes O No
él/o ?g fi. MSL 2. Protective cover pipe:
B. Well casing, top elevation ~27Y L2 ! a Inside diameter _8. Gin.
C. Land surface elevation _ _{i/z _5 ft. MSL b. Length: -1.2fu
' c. Material: Steel [f 04
D. Surface seal, bottom_ _ _ _ ._ fuMSLor _1 O fu. e O
12. USCS classification of soil near screen: d. Additional protection? O Yes O N
GP O GMO GCO GwQO swO SP O If yes, describe:
SME scO MO MHEO CcL O cHDO B e O 30

Bedrock 3. Surface seal:

i . Concrere B 01
13. Sieve analysis attached? O Yes OoN Omer O
14. Drilling method used: Rotry B 50 4. Materia] between well casing and protective pipe:
Hollow Stem Auger D 41 " - Bentonite O
: ’ Annular space seal [J
; Oher O
15. Drilling fluid use.d:' Warer 02 Ar O 01 5 Armular space seal: & Granular Bentonite O 3 3
Drilling Mud @ 03 Nene [ 99 b Lbs/gal mud weight . . . Bentonite-sand sy O 35
. - : c. _l_ Lbs/gal mud weight. . ... Bentonite sl B 31
16. Drilling additives used? O Yes ONo d..___% Beg;noréim .. gh . Bentonite-cement ;:Zt O 50
) 55 Ft ~volume added for any of the above
Describe & .
17. Source of water (attach analysis): f How mstalled: Toemie s Tm; g 321
Gravity OO0 08
6. Bentonite seal: 2. Bentonite granules [J 33
E. Bentonite seal, top _ _ _ _ ._ fuMSLor_Y43 0 ¢ b. Ol4in. O3/8in. 0172 in. Benwnitepelles O 32
' o Beatmade CWipe Ohe B
F.Finesand,top fMSLor 4 g o fu 7. Fine sand material: Manufacturer, product name & mesh size
SIS a__m}_sn__ﬂi_ﬁ'_\m\ Cacp N 1 o ;
G.Filterpack,top  ____._ fuMsLor Y3 & fiq L R b. Volunie added __ 4D A
\ gL 8. Filter pack material: Manufac ct name and mesh size
H. Screen joint, top  _ _ _ _ ._ fMsLor_56 0 fi NE K Y G—r..:t
B il 9 b. Volume added 206 \\4 f
1 Wellbowom  _ _ _ _ _ fiMSLor 58 o fu B2y 9. Well casing: Flush threaded PVC schedule 40 23
N B Flush threaded PVC schedule 80 [
J. Filter pack, bottom _ _ _ _ ._ fMSLor _§ 4 £ fi. \\ =1 ) Other O
P \ -
7 10. Screen material: __S¢da 4D OVC
K. Borehole, bottom _ _ — _ ._ fiMSLor _55 § 1 / & Screen type: Factory cut O
\ Commuous slot O
L. Borehole, diameter _6°% in ! " Other O &0
b. Manufacturer _Raecd hg.g. 5’ eax
M. OD.wellcasing _@ 3 _ in c. Slot size: i 0.1 _in.
: . d Sloued length: ! _S.oft
N. 1D. well casing 20 i 11. Backfill material (below filter pack): Nore B 14

| hereby certify that the information on this form is true and correct 1o the best of my knowledae.

S min O Mol " D M orty
lease compiete both sides of this form and return to the appropriate DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. Stats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure 1o file this form may result in & forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 1o file this form may result in a forfeiture of not more than $10,000 for each
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




- S:ae of Wiwc-:\éiﬂ N Route 1n: Sohid Wasie  Haz Wasy B Waaew 2er L INTTORING WELL CO.\'S'I?UC'T‘J(Z.\'
Depament of Nanwral Resourees Erv. Resoonse & Reoar J Undecromd Tais O O O - Frm 22000134 Rev. £-20
Tacionv/rregect Name Local Gnd Locavon of Weil Pael) Neme

_ ) . O~ OE <
¥sP, Ashland — s . thw| MW-5
Yooty License, Permit or Montoring Number Gnd Ongin Locavon Wi, Lrgee Well Number DAR Well Numbe
——————— h 2t Long. o e _-—
— Tvmeof Wel Waer Table Obsenavon Well B 1 ale » 2. msialied
7 N 1y [Se Pene fN, hE J--Q/-éé’/2§
]s nmmt&a < 5 0 Section Location of Wesie'Sowrce m_m g vy
“Sest g from Wasie/Sour g Well Tmen’ s = (Pemsons N ™
Dhsiznce well 1s From Wasie/Source Bouncary _MAof __ofSes. . T.__N.R. _8 &' ell =3 By: (Person’s Name and Frm)
—_ . : - fr__Tocenon of Well Relavve 10 Wasie'Source ot~
Is Wel A Pount of Enforcement Sid. Appheason? |y [ Upgradient s O Sidegadeu
D Yes ON | g EDowngadient 0 [ Not Known SCO—“’
A Proweetve pipe topelevaion  _ _ _ _._ _ f. MSL /1- Cap and Jock? B Ys O M
- £23 £2 £ MSL 2. Proteciive cover pipe:
3. Well casing, 1ep elevation _éZ3 € n a Inside diamet= €.0:n
C. Land suwface ejevation - ’_j"filé fu MSL b. Length: 1.
—_ R ¢. Maeial Sl B 02
D. Sufaceseal bonem_ _ __ ._ ftMSLer _ 4 { n Ohe O &
12 USCS classificatien of soil near scresn: & Adgitional prowesizn’ 0O Yes o

GP 0O GMO 6D GwD swQO SP DO 1f ves, deseribe:

- smmgscw MO M40 D ¢cHO

. Benonie
3. Suface seal: *

0
13.5 vsis amazh=d? O Y 0 * Cencrele 1
13. Sieve znalyvsis 2zarhed? es 1 o
Other o
T {14, Drliling method used: Rowxry O 50 4 Maesal between well casng 2né protective pipe
Holiew Siem Avger W 41
e O 2= Ammulerspaze seal [ o

# 30 Red Flint Filter Sand One

.|
O
x
=]
Beowonie O 30
[m]
B
®

T |15 Driimg e Wex 002 ar D 01 o " e @ 55
Drilime Mud [J 03 Neme [ 99 S. Ammular space seak o - BT 22

% Lbs/igalmud weighu ., Benendzsmdshny O 35

. ’ mus v eel e O 33

—_  Driiting agSitves wsed? v . c Ls/gal mud weight..... Beatonite shusy i
18, Drifing addidves s OYs O d. G Sentoniis ... .. Beuonitecement gowt O 5 ¢

> sty A e 3

Deseibe Z aﬁgH M vpt: : veizze added for any of meTarb:;: 8 o
. lomars gmaliresc)e Ow msialell . :

17. Sowze of wale (2mach anzlvsis): Trsie ' O X
WS ‘G:a\-xty B o
- 6. Senoniie seal 2 Bamesse camies 3:

—  EBemonitesealp Lo __._ aMsLor__[ & b Dldin D38in D1Rin Bewonitepelles O 3
7 - e Ohe O #

F.Faesaadiep _ftMsLor_ )Y o 7. Fine sand mawzsial: Mowasnre, product name &>m=sh size

i 3 e

2 o 0 Ly N -

G.Flispackwop ____ _fMSlor_|f 0 f b. Voluwneadded SO los  #®
8. Flier pack matenad: Mamulasnre, product name and mesh s
H Scremnjoimtiop o __._ aMSLor_JR O R . Re . ‘\er San g
b Volumeaised 3450 lbs

I Wellbogom _ _ _ _ . _ A MsSler _A8.0 8 0. Well casing: Frosh Sreaded PVCschedule 40 2 2

Fiush fread® PVCschedule 80 O 2

. L Fherpckdonem ____._fuMSlor Q8 § 1 Ot O ¥
10. Scresn mare=al: _ Scha Mo WL i

K. Bereholeoboliem m — m o o B MSLoor _ 33 _5: fu 2 Sceennpe Faoryowt B )
Continvous slot O 0

L. Borehole, dizmneir _ ‘3 .

! _Ower D

b. Mawfacozer Nartheon Aie

M. OD. well casing  _ & 3 _  in c. Slot size: i 0.01b
d Slonedleng: ‘ lo.0o

N. ID.welleasing _ 2 0  in 11. Backil} maieia) (below Slter pack): Nome B )
Oha O .

| hereby cenily that the information on this form is irue and coriect 1o the best of mv knowiecce.

Signanze . rom

e Stans O ik Dames & Moore
lease complete both sides of thus 1orm and retumn W the appropnate DNK office lisied at the top of this form as required by chs, 124, 147 and 160, Wis, Stz

and ch. NR 14), Wis. Ad. Code. In accordance with ch.144, Wis Sus., failize 10 file this form may result in a ferfeinze of not Jess than $10. nor more thes

$5000 for each day of viclation. 1n accordance with ch. 147, Wis. Siats., failze 10 file this form may result in a forfeisze of not more than $10.000 for eack:

a2y of viclation. NOTE: Shaded areas are for DNR use only. See insuctions for more information including where the compleied form should be sent




S:aie of W'uao::;'sin . Beue o Sohd Wase 3 Haz Waste O Wasiew 20 0 b "TORI\‘(_S WELL CONSTR L'CT‘JC&B
Deparument of Nanwral Resourees Erv. Resoonse & Repadr 0 Undermomd Taks D Ohe O Fam 2200.13A Rev. 2.2
Tacioy/Project Name Local Gno Locaven of Well el N e
% . oxN E.
~  NSP_ Ashland S 5 < D S—Y -t Mw-5A
Faobty License, Permut or Monuoning Mumber Grid Ongin Locauon 8. Lrcot med Numbg DAR Wel Numbe
_______ La-\. Long. or I A _____
— Tipeof Well Wai Table Observaion Well D11 [y Plane N, fLE. Date » el msialied vy ..7./3. 5
Piezomeler B2 Seciion Location of Wesie Sowee m m Ja ey ¥
Dt g m Waste/Source 5ound ‘ell inraled Byt (Person's N ™
Dwsznee wel 1s From Wasie’Source Boundary \tof __VAofSe. _.T.__N.R _B %V Wc% By- (Person's Name and Fum)
-— . . fr Locauon of Well Relatve 1 WasieSource )
Is Wel A Pomnt of Enforcement S1d. Appheavon? |y O Upgradient s O Sidegadien ) — %“A‘t——‘
D Ve ONo | 4 B Downonedien  n O Not Known SC‘Oﬁ
A. Protectve pipe, topelevation _ .~ fl. MSL /1. Cap and Jock? K Ys O M
- 2 725 MSL 2. Protecive cover pipe:
3. Well casing. iop eievatien _é' 3- 2 th 2 Inside diamer=— _8.0:n
C. Land surface elevation - é?_“_/z fu MSL b. Length: -Lan
- . ¢. Maesial: Size} B 04
D.Sufaceseal bomem_ ___ ._ LMSLor_1. & L o O
12 USCS classifizaucn of soil near szreen: ¢ Additiona) proteciza O Ys B 2o
GP O GMB c-cg GWEDJ SWE 528 1f ves, deserioe:
- SM & SC M MH cL Ct - .
Berock O 3. Surfase seal B eonie g
noee
13. Sieve an2lysis amacheZ? O vYes 0O moch: o
— |14 Drilling method used: Rowzry B 50 4, Maieial berween well zas;g z0é proteciive pipes
Holiew Siem Avger R 41 Bemonite O
e O 234 Aomiles space seal O
- n W= ®02 oo 30 Red Fliat T Ohe B
15, Drilling fhwid wsed; W= 2 AR 1 - R Bewomie O
DrilingMsd [ 03 Newe O 99 5. Amuly spacesedk  » G =
b, Lbs/ga) mud weight . . Bewnie.smd shey
Dn : 40)4p 1bs/pa) mus weign Beoniie sy B
— tine 2gdigves Lsed? v . c gl mud vt ..., eonite shey
18, Drling acidves vees OYs B 4 % B::-.mréizz «.-. ..Beoniecemen grow O
50 %‘l, Ft “velzme 2dded for any of the above
— " .' 3
17 ?:r:.b:f waler {22ach znzlysis) f Howinsulex: + /50 Ibs CWtS Trmie O 03
- ' N o Tremiepamped & 0z
Mﬁ.&ﬂu&) cwigs O O
N 6. Senwnile seak a Bemtomits s2miles
E Benwoniteseal 1op ____._ L MSLoer_ 39 O: . DWéin 038 Di1n2in Bewoniepelles D
3 Oh= D

F.Fmesadiwep fuMSLor _3p0 0 7. Fine sand matesial: M:.::fa:n::.f—..ducx s2me & mesh size
N\ 1240-60 Red Fhal Filter Su :ﬁ o
G.Ferpackiop  _ _ _ _ ._ fiMSLor _30 § 1 S Velume addd -

8. Filter pack material: Mawfazoze, product name and mesh

a 1’ 30 F (Y A £
b. Volume added __ SO llos ?:’

H. Sceenjointicp ____ .. AMSLor_31¢6 fv

1. Well bonom e _0MSLor_33 S 1 8, Well casing: Frush Sreaded PVC schedule 40 B 2

Fiush Sreadsd PVCseheduie 80 O 2

J. Fhierpackbonemn _ ___._ftMSLor _34 Q £ Ohe O ¥

10. Scesn material _Sew MO $VL L

K. Berehole.bomem  — — - L. MSLor _ 34 O 5 L Sceennpe: Faorycs @

Can'm.uous siot O o

L. Borehole, dizmers _6 0 = { _Ome D
b. Manufacnzer L4 Y .

M. OD.welcasing _ @ . 3 _  in ¢. Slotsize: | 0.6) .

4 Slonedlengi: : 2.0

N.ID.weleasing _ 20 i 11. Backfill matesial (oeicw Slier pack): Nore B 1

Ohx O

| hereby cerlilv that the infcrmation on this {orm is true 2nd correct 10 the best of mv knowiecse,

Signanse ] rom
M—B—M Q(&mCS f Moore
Jease complete both sides of this Jorm and return 10 the appropniate DK oifice lisicd at the 1op of this form as required by chs. 144, 147 and 160, Was. Stz

_ and ch. NR 141, Wis. Ad Code. In accordance with ch.144, Wis Suts., failire to file this form may result in a forfeitee of not less than $10, nor more ther
$5000 for each ay of violation. In accordance with ch. 147, Wis, Stats., failwze to file this form may result in a forfeisime of not more than $10,000 for each
cay of violation. NOTE: Shaded a-eas are for DNR use only. See inszuctions for more information including where the complered form should be sent




State of Wisconsin Reyie 1n: Sohid Wasie O Hoz Wase [ Wasew 22 [0 M Of\L\'G WELL CONSTRUCTION

Deparment of Nanral Resources Erv. Resocnse & Reoay O Undemomd Tk O O D '::—" 00133A Rev. 4-90
Facny/rrogct \z—;c A Local Gnd Locavon ot \% eil o ¢ [MelNze
Adn\an S Y Y _ -0} MW-5 3
Taabty License, Permul or Monuioning Number Gnid Ongin Location wis. L .’,.:..:T:u Numba  DAR Wcl) Numbc
_______ Lat Long. o — e T
Fioe of Well Waig Table Observaton Well O 1) Dawe » 2. msalied
7 N o " St P.lanc : fi. N, fLE .L o /‘\5 % /3 f
- I it w < e 82 Section Locasion of Wesie Sowce .
Disiznce Well Is From Wasizouce Souncary _Vof __VofSe _.T.__N.R _ B[ .—.«-_: B emons Nume e Fir)
fr Locauon of Well Relauve 10 Wasiz'Source _E.D_ﬁ.f_____L_ﬁ_ﬁas*sz____
TsWell A Pount of Enforcement S1d. Apphcauon? | 'y [ Uppadient s O Sidegadicn
0O Yes O™ d ® Downeadient 0 O NotKnown $L°ﬂ
A Protecive pipe, top elevation  _ _ _ _._ _ f. MSL 1. Cap and Jock? R ¥Ys O M
s = 2. Protestive cover pipe:
B. Well casing, top eievation -2 _532’1; f MSL a Inside diamer= ' g6
C. Land surface eievaion _82 f_ < fuMSL b. Length: _L.2f
_ s MS f c. Macial: Se2d [0 04
D.Sufaceseal bonem_ _ o . fiMSLor . _ ! Ohe O i_
12 USCS classificaten of soil near sereen: & Additona proweedsn” 0O Ys D XN
GP DO CMD GO GWD swO SP O I ves, describe:
SM B scO MO M40 €L DO cHDO B we O 30
entonite 2

Btk O 3. Surfaze seak:
Cencere B 01
13. Sieve analysis anachzd? O Yes 0O Ohr O i
14, Drilling meiod used: Roizy @50 4, Maetia) berween wel zasimg and prowecive pipe
Heliew Sizm Auges 21 Bewonit= D 30
= Oos Ammularspaceseal [0 ¢
e s Wos B 02 A T30 Qed Flint Filker Seud One @ L0
15. Drlimg fiwid 1;:,. \Z‘d o= o g; 5 5. Amulz space sealk: 2 Gl Booniie O 33
g MG B 03 Neme D =2 = %, Lbs/gal mué =zight . . . Bemwnite-sand sharry O 35
Thiee 2658 = c®MMp Lbs/ral mus =sigh Boumisheooy B 31
14, Driiing addidves wsed? Y V = £ SEEEUN.. ... 2 haTy
8 QYs SR = 8. % 3Senworie ... . . Beownie-cemengrow O 5¢
Deseribe f e > veisme :c'.:‘.=d for zmy of the above
= 2 e Tren; .
17. Sowrze of warer (22ach anzlysis) N % How insuales: Tremsie 1 reTe g 3:
6. Bencniie seal: Bnmgznul O 3:
Benwonile seal 09 o e e o . fuMsLor _30 O ¢ £ . D4 D38 D1Rin Bowonmiepelles O 3
¢ Ohes O i

7. Fine sand maiesial: Vz-n.fa::.-: p-bducl nzme & mesh size

Ghbn

F.Foesaad 1cp fuMsLor _Ho © fu

G.Flrpackiop ____ _hMSLo U2 o ft 3 b. Volume agded f3
i, 8. Fiier pack material: Mz e, Foduct name and mesh s
H Scemjoitip ____._ fMSlo_YYyon . .
' b. Volume added fi
L Wellbozem  ____._ fuMSLor_Yq O fu 0. Well casing: Frush Srreaded PVC schedule 40 D4 2
Fiush Sreads3 PVCschedule 80 O 2
J. Fterpackbonom _ _ _ _ .- fuMSLor fu. =5 @
? -Uso i N ' Obe O £
10. Screen matesial: e NG i
K. Berehole.botem  — - = =« fi. MSLoor _ §i o 1 Sceennpe Faciory cut ]
\ Continuous slot O ¢
L. Borchole, dameter 60 = fobe D F
b. Mawfacnzer e by .
M. OD.weleassing _2 % _  in c. Slotsize: i oele
4 Slonedlengi ! $o
N. 1D.wellcasing  _ 2 '_D_ in. 11. Bagkdill material (oeiew flier pack): Nere O 1)
)30:\',;& Faconation Ohr @

| hereby cenily that the information on this form is 1rue and correct 10 the best of mv knowiecze.
Signanzre e

Please complete both sides of thus form and return 10 the appropriaie DNR oifice 1isicd al the 10p of this form as requirea by chs. 144, 147 and 160, Wis. Stz
and ch. NR 14], Wis, Ad Code. In accordance with ch.1&4, Wis Sus.., failize 10 file this form may result in a forfeirze of not less than $10, nor more the
$5000 for each day of violation. In accordance with ch. 147, Wis, Siats., faihze 1o file this form may result in a forfeinee of not more than $10.000 for eac™
day of violation. NOTE: Shaded a-eas are for DNR use only. See insTuctions for more information including where the completed form should be sent.



— State of Wisconsin Route 1o; Solid Waste[J Haz. WasteD Wasiewaier O “EﬁQ\T‘T‘ORD‘JCB‘: WELL CONSTRRUCXE%%!
Department of Narural Resources Env. Response & Repair 0 Underground Tanks 0 Other [ orm +400-113A ev. 4.

tN Local Grid Locauon of Well fWell Narr
Famhrylpmjec ame \,\\ k ft ON. ft OE. er Rame Mw - SL
Facility Licensé Permit or Monitoring Number Gnid Origin Location rucue Well Number : DNR Wel.l Number
_______ Lat. Long. or} ke S
_ Type of Well \r\"ata Table Observation Well 011 Joy Plane fi. N, fLE Date Wel stalled 5/ < \ /4 q (‘
‘ P""’mi;/“ 5 B2 ISection Location of Waste/Source 0t W s P N _F
Distance Well Is From Waste/Source Boundary 5\01/4 of NW1/4 of Sec33.T. H_ §N, R Y Y g% ell_S Lesed C\B( e{s\ons ame and Firm)
. - — . ITocation of Well Relative 1o Waste/Source oNn <5
— Is Well A Point of Enforcement Std. Application? |y [ Upgradient s O Sidegradien \
D Yes ONo | 4 O Downgradient n B Not Known Boast dnaN €.
A. Protective pipe, top elevation  _ _ _ _ ._ _ fi. MSL /1-Cap and lock? @ Ys O N
_/.g Cg MSl.,\'T 2. Protective cover pipe:
™ B. Well casing, 10p elevation .y 3 2 Inside diameter
C. Land surface elevation _E71 L mMsL b. Length:
{ ¢. Material:
_D. Surface seal, bottom_ _ _ _ .__ fuMSLor _J % ft -
12. USCS classification of soil near screen: d. Additional protection? O Yes B No
GP O GMO &CO Gw@O sw@O SP O If yes, describe:

sMEg scO MO MHO cL O cHO
Bedrock O 3. Surface seal:

Concrete B 01
13. Sieve analysis attached? O Yes O N oncre!
14. Drilling method used: Rotary 50 4. Material between well cassg and protective pipe:
- Hollow Stem Auger D 41 Bentonite O 30
Other O : Armnular space seal [J
- . . Other O
—| 15. Drilling fluid used: whjl':l 0oz ArQD 8; 5. Annular space seal: a2 Granular Bentonite O
Drillng Mud § 03 Nome O b. —__Lbs/gal mud weight . . . Bentonite-sand shury O
- ” 0 c. _1ed Lbs/gal mud weight .. ... Bentonite slutrry 3
— 16. g additives used’ 0 Yes @ No d. % Bentonije .... .. Bentonite-cement grout O
. lumne added for any of the above
Describe e ve !
is): f  How installed: Tremie 0 01
17. Source of water (attach analysis): Treme i B 02
- Grvity O 038
6. Bentonite seal: a. Bentonite graniles [J 33
E. Bentwonite seal, top . _ _ _ . fr. MSL or _ ‘.SQ b. Oi/4in. B3/8in. D1/2in. Bentonite pellets ¥ 32
- c. Ohx O

F.Finesand,top fuMSLor (7 o fu 7. Fine sand material: Meanufacnrer, product name & mesh size
\ R K N Bgzgg;; YT T (Q:ﬁ ®ED
__G. Filter pack, top fuMSLor_% O fu 3 b. Voluneadded 3 ‘

\ X
\ 8. Filter pack material: Mmufacmr;x product name and mesh size

H. Screen joint,top . _ _ —._ ft. MSLO’.?..,...O el O b 2 fed Fload Seeds +# 3O
B mll 0 b. Volume adred
— I Wellbotom _ _ _ _ _ fuMSLor 7 6 Nolpis :;{ = -7 9. Well casing: Flush threaded PVC schedule 40 23 .
P Flush threaded PVC schedule 80 O 24
J. Filter pack, botom _ _ _ _ ._ flMSLor _7(, O ft =2 Oher O

T~ 10. Screen material: __Sem H&  PNC.
K. Borehole,bonom — —— . fuMSLor _7 £ O fl-\ a.  Screen type: Factorycut & 11

Continuous slot 0 (3

L. Borehole, diameter _ é Db i _ :
b. Manufacturer __B_&s'ﬂ:'_*_g_‘f_%
M. O.D. well casing _a ﬁ _ in. c. Slot size: )
d Slotied length: :
—N. 1D.wellcasing 20 _  in 11. Backfill material (below filter pack):

| hereby certify that the information on this form is true and correct 1o the best of my knowledce.

-y e i Dame s £ Mpore

lease complete both sides of this form and return to the appropriate DNR ofﬁce histed at the 1op of this form as required by chs. 144, 147 and 160, Wis. Stais.,
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats,, failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 1o file this form may result in a forfeiture of not more than $10,000 for each

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




State of Wisconsin

Route 10; Solid Waste [] Haz Waste [} Wastewater &

MCNTTORING WELL CONSTRUCTION

J. Filter pack, bottom

K. Borehole, bottom o — — . ftu MSLor _ )
L. Borehole, diameter 60 i
M. O.D. well casing _Z 3 - in.
N. ID.wellcasing _ &8 O _ in.

fuMSLor _\ % O fu

13.0 fl-\

~ Department of Namural Resources Env. Response & Repair 0  Underground Tanks O Other [0 —eeee For 2400-113A Rev. 4-90
Facility/Project Name Local Gnd Location of Well ell Nae
NSP Bawan) BN « B
Facility License, Permut or Morutoring Number Gnd Origin Location
_______ Lat. Long. or
Type of Well 'Water Table Observation Well 11 |s; Plane fi.N, fE
' Piezometer D12 [Section Location of Waste/Source . : .
Distance Well Is From Waste/Source Boundary _1dof __14ofSec. _.T. _N.R. _B \EN Welllns:.-_ued By: (Person’s Name and Firm)
- . ITocation of Well Relative 1o Waste/Source Son \‘Ae\\s
Ts Well A Point of Enforcement Sid. Application? v [ Upgradient s O Sidegradient
) O Yes ONo | d [J Downgradient. n [J Not Known —M—\Mﬂ—t———
A. Protective pipe, top elevation _ _ _ _._ _ fi. MSL /1- Cap and lock? o Yes 00 No
K Se ] 2. Protective cover pipe:
B. Well casing, top elevation _gZz L2hMSL & Inside diameter: % .0in
C. Land surface elevation - é z :(2 f.. MSL b. Length: L2a
c. Material: Steel B 04
D. Surface seal, botom_ _ _ _ ._ fuMSLor _ /. D ft Oher O L7
12. USCS classification of soil near screen: d. Additional protection” O Yes O No
GP O GME GCE GWB g‘gg 5%8 If yes, describe:
Vv 4 s
m [gc M MH ¢ 3. Surface seal: Bentonite O 30
i i Concrere B 01
13. Sieve analysis attached? 0O Yes 0O No Oher O
14. Drilling method used: Rotary B 50 4. Material berween well casing and protective pipe:
Hollow Stem Auger [0 41 Bentonite 0 30
Oher O Annular space seal O
) SQ.A} Other
15. Drilling fluid used: Waier @02 Ax O 01 5. Arnular space seal: a Bentonite B4 33
Drilling Mud [J 03 None O 99 b, Lbs/gal mud weight . .. Betor-Sand sty 0 35
- . - c Lbs/gal mud weight . . ... Bentonite simy O 31
16. Drilling additives used? O Yes @ No d. % Begntonile .. gh . Bentonite-cement ;'r;yn O 50
. e. _LQLB__E(B volume added for any of the above
Describe 3 .
17. Source of water (attach analysis): £ How installed: . Tre_xme g o
Tremiepumped 0 02
Gravity & 038
6. Bentonite seal: a. Bentonite granvles (3 33
E. Bentonite seal, top _ _ _ _ ._ fi. MSL or Tef b. O1/4in. [@3/8in. [31/2 in. Benwnitepellets {3 32
< Othe DO i
F.Finesand,top ~ _ f MSLor ¢ & ft 7. Fine sand material: Manufacturer, product name & mesh size
G.Filterpack.top  _ _ _ _ ._ fMSLor __7 % fu N R b. Volume added S \vs " ‘
\ I 8. Filter pack material: Manufacturer, product name and mesh size
H. Screen joint, top  _ _ _ _ ._ fuMSLor__3 D ft. e 2 Re st . #*3
Bkl i b. Volume added fi
1. Well bottom fuMSLor Y8 & ft.\ R ‘g_:-". 9. Well casing: Flush threaded PVC schedule 40 @ 23

Flush threaded PVC schedule 80 [J 24

gt

10. Screen material: _S¢h HO €V
a.  Screen type:

Factoryct @ 11
Continuous slot 0 03

b. Manufacturer

c. Slot size:

d Slotted length:
11. Backfill material (below filter pack):

| hereby centify that the information on this form is true and correct 10 the best of my knowledce.

i D emes £ Hore

Signature ] ! . Q I
lease complete both sides of this form and return 1o the appropriate DNR office listed at the 10p of this form as required by chs. 144, 147 and 160, Wis. Stats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats,, failure 1o file this form may result in a forfeirure of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 10 file this form may result in a forfeiture of not more than $10,000 for each

~ day of violation. NOTE: Sh?ded areas are for DNR use only. See instructions for more information including where the completed form should be sent.



— Stiate of Wisconsin Route 19; Solid Waste[J Haz Waste B Wastewater O MONTTORING WELL CONSWRUCT‘}ON
ev.

Deparment of Nanwral Resources g, Response & Repair 0 Underground Tanks O Other O e For #400-113A 90
Facility/Project Name Local Gnd Locauon E I}I’Vell OE ‘ell Name
NP Bawland Y - Y - 1 A TTRAT
" Facibity License, Perrmut or Monstoring Number Grid Origin Location 1s. Drocue Well Number . DNR Well Number
——————— Lat. Long. or| - R
Type of Well \k.’av.cr Table Observation Well [J ::lz St. Plane fi. N, fi E. |Date Wel Installed _ 5/ % % / ﬂ. Q
- Piezometer B 12 [Section Location of Waste/Source m yy

Distance Well Is From Waste/Source Boundary SW1/4 of PW1/4 of See. 33, T. 4% N, R. ig \EN Well Insizlied By: (Person's Name and Firm)
Jon Wells

ft. Location of Well Relative 1o Wasie/Source

_ Is Well A Point of Enforcement Std. Applicauon? u B Upgradient s O Sidegradient \
O Yes O No d_DO Downgradient n O Not Known w‘

A. Protective pipe, top elevation _ _ _ _ ._ _ ft. MSL /1' Cap and Jock? B Ys ON
A 4 L/ 9 . MSL 1 1Y 2. Protective cover pipe:
— B. Well casing, top elevation -212Z. 7 £ 9, 2 Inside diameter: _€0in
. / /
C. Land surface elevation _£45 2 fMsL b. Length: -1.2f
] . c. Material: Steel [ O
__ D. Surface seal, bottom__ _ _ _ ._ ft MSLor _! O fr Oher O —-
12. USCS classification of soil near screen: d. Additional protection? 0O Yes O No
GP O GME &E %8 gtvg é;g If yes, describe:
SMB SC .
—| Bedock D 3. Surface seal: Bgnmmxe g 3 (1)
oncrete
13. Sieve analysis attached? O Yes ON ;. s O
14. Drilling method used: Rotary B 50 4. Material between well casing and protective pipe:
- Hollow Stem Auvger [0 41 Bentonite [J
Other O ’ Annular space seal [J
I . Ober O
— |15 Drilling fluid used: WLE ooz arfQ (9); e 5. Annular space seal: a Bentonite 8 33
Drilling Mud B 03 None O g b, Lbs/gal mud weight ... Bentomte-sand shury 0 35
- .. - Ko c. Lbs/gal mud weight. .. .. Bentoniteslurry 00 31
_ 16. g additives used? @ Ye O N d. % Bentonije .... .. Bentonite-cement grout I 50
. v
Desctibe Bentondt. e ___(‘M volume added for any of the above
17, Source of water (attach analysis): £ How installed: Tremie @01
) ysis): Tremiepumped O 02
- Gravity €8 08
td
6. Bentonite seal: a Buwnw% B3 33
E. Benwnite seal, top _ _ _ _ ._ fuMSLor__g2 0 f b. D14 in. O3/8in. 0172 in. Bentonitepeliets 0 32
— c. Ohe DO
F.Finesand,top f MSLor _238@ O fu. 7. Fine sand material: Manufacturer, product namefx mesh size
\ R a WA t 0
_ G.Fiterpacktop  ____._ nMsLor_Ho 8 i \E N b. Voluieadded 30 \os ¥
\ g g 8. Filter &ack material: Manufacturer, product name and mesh size
H. Screenjoint, top  _ _ _ _ ._ fuMsLor _42 .3 fl o 2 Re F\u\“' Smt
. b. Volumeadded R00 \hs
— I Wellbomom  _ _ _ _ _ f MSLor _ 47 § fl.\ % 9. Well casing: Flush threaded PVC schedule 40 @ 23
= Flush threaded PVC schedule 80 [J 24
J. Filter pack, bottom _ _ _ _ ._ ft. MSL or _ ‘j 2 5 fr. = Othe O i
— T~ 7// 10. Screen material: _ockh 4 NC_ -
K. Borehole, bottom  — — _ _ ._ fuMSLor _48 O . % a Screen type: Factorycut B 11
\ é//% Continuous slot O 01
L. Borehole, diameter _ (_p © i = : : Other 0
- b. Manufacturer _(S 041 \Ou_\e ;fac
M. O.D. well casing _ @ ! _  in c. Slot size: i 0. o1 _in
d Slotted length: ¢ _$.0f
—N. ID.wellcasing 2 ©_ in. ‘ 11. Backfill material (below filter pack): Nore O 14
Nt Samd Oher B

| hereby certify that the information on this form is true and correct 1o the best of my knowledae.

Signature Firm 0
—_— -~
rlm_g_w ames be i
lease complete both sides of this form and return 1o the appropriate DNR office listed at the 10p of this form as required by chs. 144, 147 and 160, Wis. Stats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats,, failure 10 file this form may result in a forfeiture of not more than $10,000 for each
" day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




State of Wisconsin

Route 19 Solid Waste[] Haz. Waste PR Wastewater [J

MONTTORING WELL CONSTRUCTION

Department of Natural Resources Env. Response & Repair 0 Underground Tanks O Other O Form 2400-113A Rev. 4-90
T Tecl Local Gnd Locauon of Well Well Na
TN T AsWlan) N L BE P
NSY  fishlan —_ft [y aw

TFacility License, Permit or Monitoring Number Grid Origin Location

_______ Lat Long. or| sl wmee el
Type of Well Water Table Observation Well 8811 |5y Plane fi. N, f . |Date Wel Installed b % % 9 b

Piezometer D12 ISection Location of Waste/Source Hm Yy
Distance Well Is From Wasle/Source Boundary D a, Well Insiziied By: (Person's Name and Firm)
. 1/dof __140ofSec. __,T.__ N, R.__OW. PA'{' :S-
. — ft._Tocation of Well Relative 1o Waste/Source CNSIA

Ts Well A Point of Enforcement Sid. Application? | y [J Upgradient s O Sidegradient % \

O Yes O No | 4 O Downgradient _n [J Not Known DaG.{ OM\'! gat

1. Cap and Jock? “ KM Ys O N

A. Protective pipe, top elevation

_______ fi. MSL
- é 7f MSL\T s, / 2. Protective cover pipe:
B. Well casing, top elevation cle gl J a Inside diameter: 4Din
C. Land surface elevation el é ft. MSL b. Length: -§.of
¢. Material: Seel B 04
D. Surface Seal. bottom_ _ . _ . fL MSL or _ _1 . f ﬂ- O!.ha D
12. USCS classification of soil near screen: d. Additional protection? O Yes B No
GP O GME GCEII GWE SWE Sl;lg If yes, describe:
sM[QQ sC ML MH CL C . 30
Bodesk B weod wasie 3. Surface seal: B(::;:: g >
13. Sieve analysis attached? 0 Yes 0O No Oher O
14. Drilling method used: Rotary O 50 4. Material between well czsing and protective pipe:
Hollow Stem Auger [Z 41 Bentonite Kl
Oher O Ammnular space seal [J
. #S50 5A_QL Oher @
15. Drilling fluid used: Water J 02 Ar O 01 5. Armular space seal: a Bentonite B
DrillingMud [3 03 Nome B 99 ) " ) FAY
b. Lbs/gal mud weight . . . Benl sandslury O 35
Drilki .. 10 c. Lbs/gal mud weight . ... . Bentonite shury B 31
16. g additives used’ O Yes BN d. % Bemoriile ...... Bentonite-cement grout 0 50
Describe e. 100 106 Ft °volume added for any of the above
. f  How installed: Tremie 0 01
17. Source of water (attach analysis): g Tremie pumped O 02
Graviy B 08
6. Bentonite seal: a. Bentonite granules [J 33
E. Bentonite seal, top _ _ _ _ ._ fuMSLor __1 & b. Ol4in. B38in O1/2in. Benonitepelles £ 32

c. Orher . O
7. Fine sand material: Manufactrer, product name & mesh si

F. Fine sand, top

"""" . ec Minas Corp 50
G.Filterpack,top  _ _ _ _ _ fuMSLor __M & fu b. Volumcadded 25 I ' £3
8. Filter pack material: Manufacturer, product name and mesh size
H. Screen joint,top  _ . — _ . fuMSLor __4§ .2 fu . i -
b. Volume added _#5 s
I Wellbowom  _ _ _ _ _ fMSLor_ , & o fu 9. Well casing: Flush threaded PVC schedule 40 [@ 23

Flush threaded PVC schedule 80 O

fu MSLor _; &~ 9 ft. Oher O

J. Filter pack, bottom

10. Screen material: _Seln 4O V.
a  Screen type:

K. Borehole, bottom fiMSLor _t§ .0 fu Factory cut |

Continuous slot O

L. Borehole, diameter _ 3 in. .
b. Manufacturer
M. O.D.well casing _ &2 3 - in. c. Slot size:
d Slotted Jength:
N. ID.wellcasing _ 2 0 _  in 11. Backfill material (below filter pack):

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

Signature . Fm’rb
T_KM_MAALL ames i Moore
lease complete both sides of this form and return o the appropriate DNR office lisied a1 the 1op of this form as required by chs. 144, 147 and 160, Wis. Stats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than §10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than $10,000 for each
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




State of Wisconsin Route 10; Solid Waste[J Haz. Waste P& Wastewater [J MO.\TAT(())ORDQG WELL CON SRRUCT‘iOgg
Department of Natural Resources Env. Response & Repair 0  Underground Tanks 0 Other O For 2400-113A ev. &

Facihity/Project Name Local Gnd Location of Well Well Name
NSV, Pohland |- BY W BE| WS-
Facility License, Permit or Monitoring Number Grid Origin Location 1s. Umcue Well Number . DNR Well Number
_______ Lat e Llemge ol e
Type of Well Wam Table Observation Well 111 |s; Plane fi. N, fLE Date Wel Installed B fQ P % / 3 _C?
Piezometer B 12 [Section Location of Waste/Sources - m m '? Yy y
Distance Well Is From Waste/Source Boundary f SW1/4 of MW 1/4 of Sec. 33.T. E\i N, R. Lg %V Well&-\s:ued By: (Person's Name and Firm)
1. i >
Ts Well A Point of Enforcement Std. Application? Ifcaalolr}ggf!:"lc;l“ll clative ;o g”ﬁ’di‘;“,gfm, \
O Ye ON |4 O Downgradient  n 1§ NotKnown Booct longyea
A. Protective pipe, top elevation _ _ _ _ .- _ ft. MSL /1- Cap and lock? ° B YsON
) ] £ /2 3/ fMSL 1, 2. Protective cover pipe:
B. Well casing, top elevation 42 20 T O & Inside diameter: b bin
C. Land surface elevation - é_/Q _[ ft. MSL b. Length: _1oft
c. Material: Seeel ® 04
D. Surface seal, bottom_ _ _ _ ._ fuMSLor _1.2 fu. Ober O i
12. USCS classification of soil near screen: d. Additional protection? O VYs B8 No
%020 8 %8 28 &8 i
Bentonite B
w O ‘ 3. Surface seal: Concrese 0
13, Sieve analysis attached? O Yes O No Oter O
14, Drilling method used: Rotary B 50 4. Material between well casing and protective pipe:
Hollow Stem Auger O 41 Benionite O 30
Other O Anmular space seal O -
SM> Oher ©
15. Drilling fluid used: Waer D02 Ar O 01 5. Anmular space seal: a Granular Bentonite B
DrillingMud B4 03 None O 99 b, Lbs/gal mud weight . . . Bentonite-sand shumy O 35
. . ’ c Lbs/gal mud weight..... Bentonite s} O 31
16. Drilling additives used? 0 Yes O d._____ % Begmo ite .. gh .Bmwnitc-cemcmgrm::t O 50
Describe e. _S@b \Yr Pr" volume added for any of the above
17. Source of water (attach analysis): £ How installed: ' . Trume 0 o
Tremiepumped 0 02
Gravity 4@ 038
6. Bentonite seal: 2. Bentonite granules [ 33
E. Benonite seal, top _ _ _ _ ,_ fMSLor _ 24 0 i b. O1/4in. B3/8in. 0172 in. Bentonitepellets (B 32
C c Oher O Ei
F.Finesand,top ~ _ fuMSLor _26 B f 7. Fine sand material: Manufacnurer, product name & mesh size
\ R B . o
G. Filter pack, top  _ _ _ _ ._ f MSLor _ 78 O fu. \ § b. Vohmieadded 5D s = f3
\ g 8. Filter pack material: Manufacturer, product and mesh size
H. Screenjoint, 1op  — _ _ _._ fuMSLor _30 2 fr— 2 R Flon 5«3 £ G"ﬂﬂ?_}b
; b. Volumeadded 18D \los fi3
L Wellbowom  __ _ _ _ fu MSLor_%& D fu = 9. Well casing: Flush threaded PVC schedule 40 8 23
= Flush threaded PVC schedule 80 O 24
J. Filter pack, botom _ _ _ _ . _ fMSLor _%4 & ft.\ = Oher O
"/// 10. Screen material: __SeW M0 ¥NZ.
K. Borehole, botom _ _ _ _ ._ ft. MSL or _ } g _{ fi. /¢ a  Screen type: Factory cut 11
\ /%/’//é Continuous slot I ¢}
L. Borehole, diameter b0 i = . iOther O i
b. Manufacturer &QM X b{\.g‘}‘w
M. OD.wellcasing _ 2% _ i c. Slot size: . 0.01_in.
) d Sloued length: : K-
N. ID.wellcasing _ 20 _ in 11. Backfill material (below filter pack): Nome B 14
Oher O %

| hereby centify that the information on this form is true and correct 10 the best of my knowledae.

Signature Firm
L4
SQW\:& Q £ZML E }a.%@b & Moc«-e
lease complete both sides of this form and return 1o the appropriate DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. Stats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 1o file this form may result in a forfeiture of not more than $10,000 for each
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




Route 10

State of Wisconsin

Solid Waste ] Haz. Waste @  Wasiewarer O

MONTTORING WELL CONSTRUCTION

Department of Natural Resources Env. Response & Repair 0  Underground Tanks O  Other 3 Form 2400-113A Rev. 4-90
Facilit ject Name Local Gnd Location of Well Well Narr
oy A s\ \ad g ON o OE [N
NSP, Bshlan __aH¥ . |
Facibty License, Permut or Momutoring Number Gnd Origin Location ~ DNR Well Number
——————— LaL Long. R U
Type of Well  Water Table Observation Well ®11 |s; Plane fN f. . |DPate Wel Installed
. n PP N, E. _5130/9¢C
Piezometer D2 [Section Location of Waste/Source mm dd vy

Distance Well Is From Waste/Source Boundary

SW1/4 of AiW1/4 of Sec.33 . T. B N, R. ‘f_g .

Well Instzlied By: (Person’s Name and Finm)

Joa W

ft. - - ee
Ts Well A Point of Enforcement Sid. Application? Lscaaoaggf:dle;]u}l clative sw \gastse;/(-lse(;na&em‘ k$
O Yes ONo | 4 O Downgradient  n [0 Not Known &’m‘ rf ‘OM,”;W
A. Protective pipe, top elevation _ _ _ _ ._ _ fi. MSL /1- Cap and lock? B Yes O No
_ ) 26 ¢ i ft. MSL vy 2. Protective cover pipe:
B. Well casing, top elevation —2&=.2 ¥ J a Inside diameter: _¥Oin
C. Land surface elevation _ £, 2 § i fi. MSL b. Length: _L. T
¢. Material: Steel [* 04
D. Surface seal, bottom_ _ _ _ ._ ft MSLor _ _._ fuL Ohe O i
12. USCS classification of soil near screen: d. Additional protection? O Ye [ No
GP O GME &E %E gg él};{E If yes, describe:
15324&0%( ES]C 3, Surface seal: Bémmnile g 3(1)
13. Sieve analysis attached?  [J Yes 0O N or;e: O
14, Drilling method used: Rotary B 50 4. Materia] between well casing and protective pipe:
Hollow Stem Auger [0 41 Bentonite [
Other O Annular space seal [J
__#%3D Samd Other B
15. Drilling fluid used: Warer |02 Ar O 01 5. Annular space seal: a entonite B 33
DrillingMud [3 03 None O 99 b Lbs/gal mud weight . . BeSioni Fsand sty O 35
. . : c Lbs/gal mud weight . .. .. Bentonite slarry O 311
16. Drilling addicves used? O Yes ONo & % Bestonie ...g.h..Bmmamm::nD 50
Describe e 100 \\s Ft 3volu'me added for any of theTabov.e
17. Source of water (attach analysis): f  How installed: Tremie ml g 3;
Gravity @ 08
6. Bentonite seal: a. Bentonite graniules [ 33
E. Bentonite seal, top _ _ _ _ ._ fuMSLor __1 & ¢ b. DOl4in B3/8in O1/2in Benwonitepelles @ 32

Oher OO

C.

F. Fine sand, top fMSLor __ 4 o fu . 7. Fine sand material: Manufacturer, product name & mesh size

'’ -

33

Flush threaded PVC schedule 80 [0 24

R ::.::: a
G. Filter pack,top  _ _ _ _ ._ ft. MSLor _ _ {Q ft. § g b. Volumeadded 38 " llos 3 ‘
\ g g 8. Filter pack material: Manufacturer, product name and mesh size

H. Screen joint, top  — _ _ _ ._ fMSLor __& .0 fi—_ . —

et b. Volume adied 300 by fi
1. Wellbotom  _ _ _ _ _ fuMSLor ) 0 = 9. Well casing: Flush threaded PVC schedule 40 (% 23

§

=

J. Filter pack, bottom __ _ _ _ ._ fuMSLor _Jl O ft Omer O
T = 10. Screen material: _Sctb o PNC
K. Borehole, bottom . — — _ . f. MSLor _ Jlo D fl-\ % a  Screen type: Factorycut (4 11
L. Borehole, diameter 6O in :
b. Manufacturer
M. O.D. well casing _ 2 . 2 i c. Slot size: . in.
d Sloned length: le._*h.
- N.ID.wellcasing _2 0_ in 11. Backfill material (below filter pack): None B 14
Obw O

| hereby centify that the information on this form ﬁs true and correct to the best of my knowledoe.

Signanure N Frm
FMD_MLE__—_ , Maare
lease complete both sides of this form and return to the appropriate DNR office histed at the top of this form as required by chs. 144, 147 and 160, Wis. Siats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 10 file this form may result in a forfeiture of not more than $10,000 for each
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




. State of Wisconsin Route 1o; Solid Waste [ Haz Wasie[® Wastewater 1 MCNTTORING WELL CONSTRUCTION
Department of Natural Resources Env. Response & Repair 0 Underground Tanks O  Other [ oo For= +200-113A Rev. 4-90

il ject Name Local Gnd Locauon of Well
Faci ry/ProPC \D\ \/\\ é f ON f OE
N3P . fAishlan R 1 o | — , |
— TFacibty Licensé, Permit or Monutoring Number Gnd Ongin Location
_______ Lat. Long. or|-i LR
Type of Well “‘/alcr Table Observation Well D11 |y Plane fi.N, f. E. | Date Wel Installed Iy % 2,4 b
- - Plewm:-;lcr B2 [Section Location of Waste/Source BEe Wi B mm_ 4 vy
Tistance Well Is From Wasie/Source Boundary SW1/4 of NW1/4 of Sec. 33 . T.4E N, R. ¥_B % CUK teed b):) (Perso(n s Name and Firm)
. ey ft_ ocaton of Well Relanve to Wasie/Source an eeldS
_ Ts Well A Point of Enforcement Sid. Application? |y [J Upgradient s K Sidegradient \
O Ye ONo | 4 O Downgradient _n [0 Not Known wﬁ_—
A. Protective pipe, top elevation _ _ _ _ ._ _ fi. MSL /1- Cap and lock? Yes [0 No
j2¢ €0 f MSL ir} 2. Protective cover pipe:
~— B. Well casing, top elevation gLz 22 T3 ™0 & Inside diameter: _8.Cin
C. Land surface elevation - é 2 é 3 fi. MSL b. Length: -1 2
: - ey c. Material: Steel B 04
__ D. Surface seal, bonom_ _ _ _ ._ fuMSLor _1 . . Oher O %
12. USCS classification of soil near screen: d. Additional protection? O Yes O No
GP O GME GCE GWS (s:\lyg é‘;{g If yes, describe:
SMIB SC ML MH )
- Bedrock O 3. Surface seal: Bg:nm: g 3 ‘1)
13. Sieve analysis attached? 0 Yes ONo oct;: -
14. Drilling method used: Rotry [ 50 4. Material between well casing and protective pipe:
- Hollow Stem Auger [J 41 Bentonite O
Other O Amnular space seal []
. e & ‘ # 3> Sand Otber €
__ | 15. Drilling fluid used: h;::i 02 Ar D g; 5. Armular space seal: . Grapoim Benuonie
& 003 Neme O b. Lbs/gal mud weight . . . Bentorfité-sand shurry O
Drill . o c. Lbs/gal mud weight . . . . . Bentonite slury O
_ 16. addiives used? O Yes O d. % Bentonite .... .. Bentonite-cement grout O
Describe e _{p_m_lb}gvolume added for any of the above
T f  How installed: Tremie O 01
17. Source of water (attach analysis): Tremie 1 0 02
—_ Gravity H 08
6. Bentonite seal: a Bentonite granules [] 33
E. Bentonite seal, top _ _ _ _ . fuMSLor_ _2 .0 f b. O1/4in. @3/8in. 0172 in. Bentonite pellets 32
— < Oha O
F.Finesand,top fr MSLor _ 3 10 fi 7. Fine sand material: Manufacnurer, product name & mesh size
..1 & a A #
G.Fillerpack, top  _ _ _ _ ._ fuMsLor_43 O i N\ RY b. Volumeadded __ 52~ 1\og ~ g3 A
\ g 8. Filter pack material: Manufacturer, product name and mesh size
H. Screen joint, top _ _ _ _ ._ fMSLor _Y4 5O floa 2 Ce . p L #
B b. Volumeadded A0 \bs
~ 1 Wellbomom  _ __ _ _ f.MSLor_5p O ft.\ »:;-. 9. Well casing: Flush treaded PVC schedule 40 8 23
2 = Flush threaded PVC schedule 80 [ 24
J. Filter pack, bottom _ _ _ _ ._ ft. MSL or _ 5 8.0 fl\\ Oher O ’
_ 10. Screen material: __Sch 40 PVC
K. Borehole,bottom  — — — _ ._ fuMSLor _50.0 fu % a.  Screen type: Facoryew B 11
\ é//‘c Continuous slot [J
L. Borehole, diameter b0 i =\ : Other OO
- b. Manufacturer
M. O.D. well casing _2 3 _ in ¢. Slot size: in.
d Slotted length: _&.of.
— N.1D.wellcasing _ 20 _ i 11. Backfill material (below filter pack): None B 14

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

Signature Fmm
B F:S_QM_D__MUJ" Da mes ¢ Hogee
lease complete both sides of this form and return o the appropriale DNR office listed at the top of this form as required by chs. 144, 147 and 160, Wis. Stats.,

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 10 file this form may result in a forfeiture of not more than $10,000 for each
~ day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.




State of Wisconsin

Route to; Solid Waste ] Haz Waste B} Wasiewater O

MONITORING WELL CONSTRUCT!

Department of Narural Resources Env. Response & Repair 0 Underground Tanks O Other [ Form 4400-113A Rev. 4
Facility/Project Name Local Gnid Locauon of Well el Name
ON OE.
NSP B shlanh ¥ AW | MWw-124
Facility License, Permit or Monitoring Number Gnd Origin Location Wis. Umgue Well Ngmba B NR ‘Well Nun:
_______ L at. Long. or{ e
Type of Well Water Table Observation Well 011 |s; Plane fi. N,

Piezometer B
Distance Well Is From Waste/Source Boundary

Section Location of Waste/Source

S11/4 of DWW 1/4 of Sec.33 . T.48 N, R. ¥

Daie Weli Installed

fi.E. 2 ¢
w5/5%/ 1

8 EV Well Instzlled By: (Person’s Name and Firm

. — ft_ Mocaton of Well Relative 1 Waste/Source TOA We ”5
Is Well A Point of Enforcement Sid. Applicaton? |y Upgradient s [0 Sidegradient 8
O Yes O N d B Downgradient n D Not Known __oﬁ_rijmt_*_
o 3
A. Protective pipe, top elevation _ _ _ _ ._ _ ft. MSL 1. Cap and lock? 8 Ys 0O}
/ g ?’1 fi MSL\-T I /2- Protective cover pipe:
B. Well casing, top elevation _42 : J & Inside diameter: 10
C. Land surface elevation - éf? b 3 fuMsL b. Length: -L.z
c. Material: Steel K
D. Surface seal, bottom_ _ _ _ ._ fuMSLor _ 1.0 fu. Other O
12. USCS classification of soil near screen: d. Additional protection? 0O Ys O?
GP O GMB GCB ng (S:\[YE gP g If yes, describe:
SMBR SC ML MH H .
Bedrock O3 3. Surface seal: ch’mme g
crete
13. Sieve analysis attached?  [J Yes 0 No on()ﬂn ju}
14, Drilling method used: Rotary B 50 4. Material between well casing and protective pipe:
Hollow Stem Auger [J 41 Bentonite O
Amnular space seal [J
S. Drilling fluid Water [ 02 Ar O 01 -
15. ”8uimD°d'n. : 5. Amnular : ite 9
s . space seal: a \ entonite
gMud 003 Nome O 99 b. Lbs/gal mud weight . . .Bemomg-smd surry O
. - 19 c. Lbs/gal mud weight . .. .. Bentonite slurry O
16. g additives used? O Yes B-No 4. % Bentonite .... .. Bentonite-cement grout O
Describe e. 25Q EL volume added for any of the above
installed: Tremie
17. Source of water (attach analysis): f How ed: Tremi 3 g
Craviy ¥
6. Bentonite seal: a Bentonite granules [
E. Bentonite seal, top _ _ _ _ ._ fuMSLor_ _2 D f b. O1/4in. W38 in. 01172 in. Bentonite pellets [

F. Fine sand, top fuMSLor 3¢ O ft

G. Filter pack, top fuMSLor _3 8 D fi.

H. Screen joint, top  _ _ _ _ . _fuMSLor _ 4O O
I. Wellbotom _ _ _ _ _ fuMSLor 44 O ft
J. Filter pack, bottom _ _ _ _ ._ f MSLor _3& O ft

c Ohe O
7. Fine sand material: Manufacnrrer, product name & mesh si:

a
b. Volumeadded _ SO \Ye  £3.

8. Filter pack material: Manufacturer, product name and mesh

*

-

ate
b. Volumeadded Q08 s  ft
9. Well casing: Flush threaded PVC schedule 40 #)

Flush threaded PVC schedule 80 O
Oher O

10. Screen material: _S¢da Md V¢, 000

K. Borehole,bonom _ — . — . f MSLor_§6.0 ft Z=Z a  Screen type: Factory cut El
///’}/g Continuous slot [0
L. Borehole, diameter _e0 i = . ' _Other O
b. Manufacturer _Raatt \& M ¥ggl"
M. OD.wellcasing _2 3 _ in c. Slot size: ; 0.0) _
d Slotted length: : i W4
N. LD.wellcasing _2 8  in. 11. Backfill material (below filier pack): None O
ade CLips Oher B

| hereby centify that the information on this form is true and correct 10 the best of my knowiedae.

i Damcs 5 Honee

Sign?! D -

Please complete both sides of this form and return 1o the appropriate DNR office lisied at the top of this form as required by chs. 144, 147 and 160, Wis. St:
and ch. NR 141, Wis, Ad. Code. In accordance with ch.144, Wis Stats., failure to file this form may result in a forfeiture of not less than $10, nor more tha
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure 1o file this form may result in a forfeiture of not more than $10,000 for eac}
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.



__ Siate of Wisconsin

Department of Natural Resources

Env. Response & Repair 0  Underground Tanks O Other [ oo

MONITORING WELL CONSTRUCTION
Form 2400-113A Rev. 4-90

Facibty/Project Name Local Gnd Locaton of Well [Well Name
N0, Ashland __ B «BE | MW -\3R
— TFacilty License, Permut or Monutoring Number Gnd Origin Location Wis, Umaue Well Number .. DNR Well Number
——————— Lat. Long. orf it i i
Type of Well  Water Table Observation Well Q111 |s; piane fi. N, fi E. |Date Wel Installed 5/ % % / 3. o
— Piezometer 12 [Section Location of Waste/Source : mm : Yy
Distance Well Is From Wasie/Source Boundary 5_“_1/4 of.&)lﬂ of Sec. 3; T Hj_ N. R. LE %J Well Instelied By: (Person’s Name and Firm)
- . —ft__ITocation of Well Relanive 1o Waste/Source \'0 ee
_ IsWel A Point of Enforcement Sid. Application? | y [J Upgradient s [ Sidegradient
‘ 0 Yes ON |4 D Downgradient _n @ Not Known _M&ML__
A. Protective pipe, top elevation _ _ _ _ ._ _ fr. MSI..\1 /1- Cap am.i lock? . BYsON
B. Well casin . 12 S a 0 £ MSL S 2. me‘cuve‘cover pipe: ’
— B. g, top elevation -222 1Y a Inside diameter: _%.0in.
C. Land surface elevation - é 26_ 3 f.. MSL b. Length: L. 2n
: c. Material: Steel 1 04
__ D. Surface seal, botiom_ _ _ _ ._ fuMSLor _ 1.0 fu. ez
12. USCS classification of soil near screen: d. Additional protection? 0 Yes
GP O GMDO GCE GWE SWE Sl;I B i If yes, describe:
I o Mo oMb B c 3. Surface seal: Bemuonite (1
. . Concrete 8
13. Sieve analysis attached? 3 Yes 0O No Oter O
14. Drilling method used: Rotary B 50 4. Materia] between well casing and protective pipe:
— Hollow Stem Auger [ 41 Bentonite O
Oher O Annular space seal [
Other O
DrillingMud [J 03 Nome O 99 b, % Lbs/gal mud weight . . . Bentonite-sand shury O
. . - c. Lol Lbs/gal mud weight .. ... Bentonite shury B
16. Drilling additives used? O Yes O No d.__ % Begntoni .. Eh . Bentonite-cement :.z: ]
- Describe e al volume added for any of the abov‘e
17. Source of water (artach analysis): f. How installed: | Demic O
Tremie pumnped [
— Gravity O

6. Bentonite seal:

a. Bentonite granules []

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top
— 1. Well botiom

J. Filter pack, bottom
" K. Borehole, bortom

L. Borehole, diameter

M. O.D. well casing

. __ N. 1.D. well casing

6.0
-43_
~2.0_

fuMsLor _99 2 &
fuMSLor | O fu i
fuMSLor_63 D fu \
fuMSLor _(4 D ft.\

—

in.
in.

in.

b. O1/4in. B3/8 in. 01/2 in. Bentonite pellets B
c Ohe O I
7. Fine sand material: Manufacnurer, product name & mesh size

a e A (v W
d b. Volmeadded_ SD >~ £3
g 8. Filter pack material: Manufacturer, product name and mesh si
afed Fli Gravel 3
b. Volume adied ___2.00 fi
= 9. Well casing: Flush threaded PVC schedule 40 B 23
g Flush threaded PVC schedule 80 [0 24

Oher OO
10. Screen material: __Se\ 8O PVL fi
a.  Screen type: Factorycut @ 11
Continuous slot [ ¢}

: Other O
b. Manufacturer Egﬁ,{‘\ \Q%){{_Q\"
c. Slot size: ; 0.QL _in.
d Slotted length: . _F.of.
11. Backfill material (below filter pack): Noe BB 14
Ohe O '

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

Signature

Frm

-

Please complete both sides of thus form and retumn to the appropnate DNR office listed al the top of this form as required by chs. 144, 147 and 160, Wis. Stats.,
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats,, failure to file this form may result in a forfeiture of not less than $10, nor more than
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than $10,000 for each

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



State of Wiscensin
Departnent of Nanwz] Resources

NMONITC=2NG WELL DEVELOPMENT
Form 42(-... 33 Rewv. 4.90

Rouie 100 Selid Waste 0 Haz. Waste [0 Weastewaler O
Env. Resporse & Repair ' Undeground Tanks@ Ohea O

Facibry/Project Name A
NP Frsialan

County Name

Bohla

Well Name

ML - 4A
Faciliry Luccns! Pc"'m or Monitoring Number County Code . TDNR WellN
_______ 0.2
1. Can this well be purged dry? MYes 0O N Before Dev:siopment| After Development
11. Depthio Water ]
2. Well development method (Somiwopof 5 1.87 A3 06
surged with bailer and bailed B 41 well casing)
surged with bailer and pumped 0o 61
surged with block znd beiled O 42 Dae b___g,_z_;,j_é_, 6/ _Si1d6
surged with block znd pumped O s2 mm 62 yy| mm d4d yy
surged with block, beiled and pumped o 70 Oeam g 2m.
compressed zir 0O 20 Time c,_z_:_[_‘@_g p.m le:80n0pm
bailed only O 10 .
pumped ey o s1 12. Sediment in well 3 Oinches — —.__inches
pumped slowly ] botomn )
Other O & 13. Waler clarity Cexr [J 10 Cler 18 20
' Turbid B 15 Tuwbid O 25
3. Time spent ceveloping well ___ l { min. (Ds'm'bc) " (Describe)

4. Depth of well {from 1op of well casisng)
5. Inside diameter of well

6. Volumne of water in filter pack and well
casing

7. Volume of waier removed from well

_25 6n
_2.0b6 i

__I-Jsd-
_Hb.05

s o

Fill in if drilling fluids were used znd well is at solid waste facility:

4, Towtsuspended . ._mgh| _ _ __ __._mgh
8. Volume of waier added (if 2ny) U 3 1 § solids
9. Source of water added 15.COD —_—— e . __mg/
10. Analysis performed on water added? OYs 0O N
(If yes, attach results)
16. Addiuona.l corn:'n:n.s on development
Baile (\( L Fmmes
Well developed by: Person's Name and Firm I hereb

Name:

Jamres Schick

of my

é‘ccmfy that the 2bove information is true and correct W the best

t

_Qaméi_ﬁ Moote

Print Initials: _} _Q_?_

Firm:

Signature: ‘E mg D Mi

Dames 4 Merie

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



Stete of Wiscersin
Depzrrnent of Nanwzl Resources

8(‘!‘) [ ls\'

Sclid Waste [J

NONITCFING WELL DEVELOPMENT

RS

Form &«£{:0.0 8

Haz. Wasie [ Wastewzier OO

Env. Response & Repair [ Undeground Tanks[ Ohe O

Rev, 4.90

g

Facib’}%}l’ro'cct Nzme
5P, Dsh

Coun

Name

s

Well Nae

M- 4B

Facibiry Licende, Permit or Monitoning Number

County

Code

42

DNR Well Nombe

1. Can this well be purged dry?

2. Well deveicpment method
surged with baier znd bailed
surged with bailer and pumped
suged with block 2nd bailed
surged with block znd pumped
surged with block, bailed and pumped
compressed air
bailed only
pumped enly
pumped slowly
Other

3, Time spent Ceveloping well
4. Depth of well (from wop of well casisng)
5. Inside diameter of well

6. Volume of weier in filter pack and well
casing

7. Volume of water removed from well
8. Volume of water added (if any)

9. Source of waier added

OYes 0

goooogooooa

— o —— —

No

10. Analysis performed on water added?
(if yes, anach resulis)

OYs 0O

No

Before Deveiopment

After Development

1. Depth 1o Water

bottom

13. Water clanity Clear 10
Tuwbid M 13
Describe)

(5om 10p of + _15. _‘f_f_;ft.
well casing)
Date v_212319¢
mm & 2 y Yy
D a.m.
Tine € _3: _Z_S:E pm.
12. Sediment in well _Oinches

_J_ﬁ.Béﬁ.

Cexr & 20
Twdid O 25
(Describe)

S\ A

o\

14. Towl suspended o o o . g/l
solids
is.coo  _ _ __._ mg/l

Fill in if drilling fluids were used znd well is at solid waste facibity:

— — —, d— ¢

16. Additonal comments on development

-

Y

Well developed by: Person’s Name and Firm

Name:

dames O S X

Firm:

Dames & Maare

of my fmowledee.

1 hereby cenify that the above infernation is true and correct 1o the best

Signature:

Print Initials: _§ _:Q_ ___S_

Firm:

Comeo > tedcll
Qames il‘fcme

NOTE: Shadcd arcas are for DNR use only. Sez instructions for more information including a list of county codes.



MONITCFING WELL DEVELOPMENT

State of Wisconsin
Deparcnent of Nanxzl Resources Form 440..1 3B Rev. 4-90

Rowte 10: Solid Waste [J Huz. Wasie 8  Wastewawer 3
Env. Response & Repair 1 Underground Tanks[J  Oher O3

FaciLry/Project Name County Name Well N a;m
/\/?5 0 Ashland
Facibry License, Permit or Monitoring Number Coxary Code
1. Can this well be purged dry? OYes 0O N Before Deveiopment| Afier Development

11. Depth to Water

(&om top of a __Lﬁ___‘__lﬁ __L_iz_lﬂ

2. Wel] development method

surged with bailer and bailed B well casing)

suwged with bailer and pumped =]

surged with block and balled o Daie 210/12/25| L10/1%/45

surged with block and pumped O mm 43 yvy mm dd yy

surged with block, bziled and pumped O am. m

cox:presscd 2ir ? O Tine c. __I___€_ : _O_ QE pm l _3_ g .m

bailed only 0

pumped only jm] 12. Sediment in well — £ . Oinches 0 . Oinches

pumped slowly O bottom

Other (m] 13. Water clarity Cler [J 10 Cexr [J 20
Tubid W i5 | Twhid B 25

3. Time spent developing well 13 Onmin (Describe) , (Describe)

No e

4. Depth of well (from top of well casisng) 3 3. A

€
\
5. Inside diameter of well —&.0_in m .
v 1L Y- N ’

6. Volume of water in filter pack and well

casing _____l.&ge.).

Fill in if érilling fluids were used end well is at solid waste {acility:

7. Volume of water removed from well — :z _5 . _Q gal
4. Towlsuspended . _.__mpN| ___._mph
8. Volume of water added (if any) ——— . pga. solids
0. Source of water added 15. COD — i mpN}  _.._mgh
10. Analysis performed on water added? OYs 0O N
(if yes, attach resulis)
16. Addivonal comments on development:
Well developed by: Person’s Name and Firm I hereby cenify that the above information is true and Corect 1o the best

of mv knowledre,

N JAMES SeMick Signanure: W& "

O s & Maate PrintInitials: & O S
rm: Domes § Maoe

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




Sizte of Wiscensin
Decpartment of Natural Resources

MONITC>2NG WELL DEVELOPMENT

Form 440G2.0 38

Roule 1o Solid Waste[J Huz Wasie & Wastewater O
Env. Response & Repair [ Underground Tanks[J Ot O

Rev. 4-90

TFacibty/Project Name

NsP  Ashland

County Name

Well Name

MW -5A

Tacibry Licerse, Permit or Monitoring Number

Counry Code

ca

Wis: Unque-Well Number,

i ONR WellNumbe

1. Can this well be purged dry?

2. Well development method
surged with bailer and bailed
siwrged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed and pumped
compressed air
bailed only
purped only
pumped slowly
Oth=

3, Time speni developing well
4, Depth of well (from top of well cesisng)
5. Inside &zmeter of well

6. Volume of wzter in filter pack and well

B Yes

gooocoogogga®

0O »

casing —_ S | gal.
7. Volume of waler removed from well - £ f —gal
8. Volume of water added (if any) —— s gal
9. Source of water added
10. Analysis performed on water added? OYs ON

(Af yes, attach resulis)

Before Devziopment

After Development

11. Depth to Water

(from top of a ___(__8_&_{2’1
well casing)
Dae vL0/]1. 3/95
mm & 2 y vy
®am
Time c.__%_:_lQme.
12. Sediment in well 0 inches

bottom
13. Water clarity

_14.10n

Cexr DO 20
Tubid M 25
(Descibe)

™Mad e :&‘%t’\ﬁk
ced otounn

14, Towl suspended . __mgh
solids
15. COD — i mgN

Fill in if drilling fluids were used and well is a1 solid waste faciliry:

—_———— g/}

—_———— g/l

16. Addiucnal comments on development

Well developed by: Person’s Name and Firm

v Tamnes  SelaicX

Firm:

Dawmes & Moare

of mv knowledge.,

1 hercb%ncenify that the above 1nfcnmauon is true and correct 10 the best

Signarure: .
Print Initials: _S_ Q _é_

Firm:

!
: !

_D_AM( S i MO@“(

NOTE: Shadcd ascas are for DNR use only. Sce instructions for more information including a list of county codes.



Stizte of Wiscensin
Degartnent of Nanwzl Resources

MONITI"ING WELL DEVELOPMENT

Ferm 420028

Rev. 4.90

Raule 10 Solid Waste [0 Hzz, Waste I Wastewzizr [J
Env. Response & Repair I Undegound TanksQ Ohe O
zciity/Project Name Cougiry Name Well Nare
NS¢, Ashiand shland MW-5%
2ciliry License, Permit or Monitoring Number Counry Code ‘3 DNR Wl Numbe
_______ el i
1. Czn this well be purged dry? OYes B No Before Deveiopment| After Development
11. Depth 1o Weter

2. Well development method (Bomwpof . 14 3Of| _ ___.___ fr,
surged with bailer and bailed x well casing)
surged with bailer and pumped ]
surged with block 2nd bailed o Daie v 10,19,45 _ _/_ __1__
surged with block 2nd pumped O mm ¢34 yy| mm dd yy
surged with block, bailed and pumped a g gam
compressed air g Time e._121:3010 pmi{ _ _:__DOpmnm
bailed only m]
pumped cenly m] 12. Sediment in well __fo. O inches — _.__inches
purmiped slowly O bottom i
Othar =] 13. Water clasity Cexr [310 Cex [ 20

. Tuwbid B 15 Tubid B 25
3. Time spent Geveloping well _ Ll O min (Deserite) : (Describe)

4. Depth of well (from op of well casisng)
5. Inside dizmeter of well

§. Volume of waier in filler pack and well
casing .

7. Volume of water removed from well
8. Volume of waier added (if any)

9. Source of waier added

_Y44.1+n

_ __X.ngl.

_£50;:

—— e g2

10. Analysis performed on water added?
(If yes, anach resulis)

O Yes

(S )

Exte zmg,_\g; :
Aoceid
oed - S\

_as_bedare,
——;}m 4

[

£ P

Fill in if drilling fluids were used znd well is at solid waste facility:

14. Towal suspended . __ _ __._.mg/
solids
1s.coo  _ _____._ mg/l

—— oM/

16. Addiuonal comments on development:

-

]

Well developed by: Person’s Name and Firm

of my knowledre.

| hercbéccnify that the 2bove infornation is true and correct 1o the best

!

£5

Print Initials:

Firm:

Signature: ;Sg MALL S ? &41 {:Q

_D_Q.nr_\_ﬂi_é Moa e

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



Stzie of Wiscensin

NONITCZING WELL DEVELOPMENT

Department of Nanxrzl Rescurces Form £450.7'38 Rev. 4-90
Route 100 Sclid Waste [ Hez. Waste B Wastewzier [
Env. Response & Repair 0 Undegound Taks[J Oxa O
Facibry/Project Name Counry Name Well Name
NP, sy 5 MW -5¢C
Faribry License, Penmit or Monitoning Number Counry Code - iDNR We!ll Nombe.
1. Can this well be purged dry? R Yes 0O N Before Dz2lopment| After Development
11. Depth 1o Weter - )
2. Well develepment method (5om ‘°? of a _é . H _5_ ft o 3_ . 3_ Q fu.
surged with badler and bailed well casing)
surged with bailer znd pumped
surged with block 204 bailed Daze o 601,90 _G/_S11¢&
surged with block znd pumped mm 6 2 vy mm dd yy
surged with block, bailed and pumped gzm am.
compressed zir Time c_\.l_ Q_Q_me 10:360pm
bailed only
pumped cnly 12, Sediment in well — _8_ . 9 inches — — «__inches
pumped slowly b°“°'m
Other 13. Waier clarity Cexr [ :9 Clear [® 20
: Tuwbid B 13 Tubid O 25
3. Time spent developing well _\R0mn (Describe) (Describe)
N S\ ‘ 1
4. Depth of well (from 1op of well casisng) _Z .é . 6 fr M y :
5. Inside dizmeter of well 2 Q —in .

6. Volume of waier in filter pack and well
casing

7. Volume of water removed from well
8. Volume of water added (if any)

9. Source of water added

10. Analysis performed on water added?
{If yes, 2nach resulis)

OYs 0O N

Fill in if drilling fluids were vsed z=d well is at

14, Towa) suspended . . _mg/
solids
is.coo _ ____._ mgﬂ

solid waste facility:

— e _mgh

16. Additonal comments on development

-

]

Well developed by: Person's Name and Firm

Name: ;;g!meé ;) ;SC\/\\\CK

Firm:

ore

Dames & Mo

I here
of my kmowledse.

cenify that the above infomnation is true and correct 1o the best

'

Print Injtials: 1 Qé

Firm:

¥

Signature: Tgajgg D &14;‘! { !1

Dam¢s { Maoate

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

-



Swzte of Wisconsin
Depzrcnent of Nanwal Resources

Rouig1or Sclid Waste 0 Hez. Wasiedd Wasiewzier
Env. Resperise & Repa2ir I Undeground TedsO  Oder O

MONITCRING WELL DEVELOPMENT

Ferm £&270.113B

Rev, 4-90

Facinny/Project Name

N P\S\'\\LAB

Counpy Name
Aoy

Well Name

MW-6
5

Fzcibry License, Permit or Monitoring Number County ide
1. Can this well be purged dry? Yes 0O N Before Dzveicpment| After Development
11. Depth 1o Weter ]
2. Well deveicpment method (’3“’*'“ wpof 5 __ __ 1 L3 1359
surged with bziler 2nd bailed ® well casing)
surged with bziler end pumped O
surged with block and bailed O e v, 52496 _ L/ _Ti19¢
surged with block znd pumped 0 mm 4 yy| mm dd yy
surged with block, bailed and pumped [m] 0O am. & am.
compressed zir m] Tine .. 4185 gpm| _ i : 687 pm.
bziled ordy m]
pumped cnly 0 12 Sediment in well —_ 4 . Oinches — __.__inches
pumnped slowly 0 ba:xo'm
Obher jm] 13. Wzier clarity Clzr [J 19 Clezr O 20
. Turbid 8 15 Turbid B 25
3, Time speni Ceveloping well e min. (Describe) _ (Describe)
ex o A \‘%\kk
4. Depth of well (from 1op of well casisng)  — _1.1 . _gﬂ- 2 Mo AL creanpe
e "
1edd s m\n _m_zﬂ&a,m
5. Inside diameter of well — .& . O —in A2 iR 2" Ta)
6. Volume of wazier in filter pack and well

czsing

7. Yolume of water rernoved from well

__..é-pszl-
_J._Z._Osal

8. Volume of water 28328 (if any) — v 82
9. Source of waier added
10. Analysis performed on water 2dded? OYs OMN

(f yes, anach results)

14. Tot2] suspended
solids

15.COD

—_——— g/

_——— ]

Fill in if drilling fluids were vsed znd well is at solid waste facility:

16. Addivonal comments on development:

]

Well developed by: Person’s Name and Firm

Name:

Firm:

KAMes D Sﬁl/\]C_K

of my knowledge, |

1 hercb%,ccnify that the above infommalion is true and correct o the best

Signanre; S Ao \‘ } g

PrimtInstials: D S

Firm:

{- 25

Dame S é HOQ\‘C

NOTE: Shadcd arcas are for DNR use only. See inswvetions for more information including a list of counry codes.



Stzle of Wiscernsin
Depzrrnent of Nanwal Resources

Route 100 Sobd Waste O

MONITCRING WE
Form L20-1138

Hez. Waste 1 Woastewater O

Env. Resporse & Repair [ Undergound Taks[d Oher O

LL DEVELOPMENT
Rev. 4-90

Well N a.;.-.c

cm:hn/Pro;ect \me Ceunry Name
g\f\\oml S\ Md-6 A
Facibry L:cc'as: Pc"mx or Monitoring Number County Code ) X
1. Can this well be purged dry? OYes BN Before Development| After Development

2. Well develepment method
surged with bailer and bailed
surged with baller and pumped
surged with block and bailed
surged with block and pumped
surged with block, bziled and pumped
compressed zir
bziled only
pumped cnly
pumped slowly
Other

3. Time spent developing well
4. Depih of well (from 1op of well casisng)
5. Inside dizmeler of well

6. Volume of water in filier pack znd well
casing

7. Yolume of water removed from well
8. Volume of water 2éded (if any)

9. Source of waier added

Ooo0oooogr

10. Analysis performed on water 2dded?
(If yes, 2ntach resulis)

0O Yes

O N

11, Depth 1o Weter
%om 10p of
well casing)

+ _11.89+«

_\1R.82n

Date b._ﬁl_é’ﬁ/ife _ki_$116
mm & 4 mm d4d yy
0 am. w® am.
Tine C-—S_iiiﬁ p.m. _i:LO_Dp.m.
12. Sediment in well ___é . Qi_nches — — .__inches
botiorn )
13, Water clarity Cler [ 10 Cler B 20
Tubd & 15 Tubid O 25
(Describe) . (Describe)
Aree~ s\\\...; s\calat
N)} \5\1\ ! t
Nordeny o\t

Fill in if drilling fluids were vsed and well is at solid waste facility:

14. Towd suspended . __.__mgh
solids

15.COD — . _mgn

.

16. Additiona) comments on development

]

Firm:

Well developed by: Person’s Name and Firm

vor _Sgmire O drhuch

@qmeé Z Hoort

of my

1 heredb cemfy um the above infommation is true and correct o the best

N N A

Prim Initials: _§_[) S

Firm:

Domes & Haou

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



Stz21e of Wiscersin

Depetnent of Narurzl Resources

Route 10: Sclid Waste [J Hez. Waste 8 Wastewaier [
Env. Responise & Repair J Undegound TanksQ Odha O

MONITC=ING WEL

Form &£00.0 158

L DEVELOPMENT
Rev. 490

Well Name

Facxbry/ProJccx \mc k &w Neme
A<W\an aad M-
cmilirybcnse Pe-'nu or Monitoring Number Counzy Code Wis: Unsgue Well Number DNR Well Nombe
_______ oz s
BYs ON Before Dz2iopment| After Development

1. Can this well be purged dry?

2. Well deveiopment method
surged with bailer and bailed
surged with bailer znd pumped
surged with block and bailed
surged with block znd pumped
surged with block, bailed and pumped
compressed air
bailed only
pumped caly
pumped slowly
Other

3. Time spent eveloping well
4. Depth of well (from 10p of well casisng)
5. Inside dizmeter of well

6. Volume of waier in filier pack and well
casing

7. Volume of water removed from well
8. Volumne of water added (if any)

9. Source of water added

O — o S~ a—

10. Analysis performed on water added?
(If yes, aniach results)

O Yes

0O N

11. Depth 1o Water
(5om top of
wel] casing)

Dz

Time

12. Sediment in well
botlom

13. Water clarity

14, Total suspended
solids

15.COD

+ __1.43=

__l.jjft.

Cear O 20

Tuwbid 4 25

(Describe
ﬁzqﬁi 3 ocreaar
I.n '}u!\o\’ "L..(

—— —— —

Fill in if drilling fluids were used znd well is at solid wasie facility:

__,__‘__._mg/l

16. Additional comments on development:

Ra\ex & ~ 8 Yoo,

P@Mov\\nb)V 3 aso.\KM cacha 4\ ax

]

Well developed by: Person's Name and Firm

T{’x wes SC\'\‘\ (..\$

Name:

Firm:

Dames, L Meare

1 here

of my knowledge.

cenify that the above infermation is true and correct o the best

Firm:

Signanure: __3%&0 D SA"DL»C/L.

PrintInitials: & D S
__Qg_m.ss ‘f Mzzio

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



Stzie of Wisconsin
Deperonent of Nznwzl Resou:ces

Reute 1o: Sclid Wasie

Haz. Waste B Wastewater [

N O\'ITC”\G “WELL DEVELOPMENT

Env. Response & Repar ' Undegound TaksD Ohea O

Rev. 4.90

Facilry/Project Nzme Counpy \‘ame Well \‘a:-
‘5 &s\/\\ and Mw-1R
Facxhrylxce-ﬁe Permit or Monitoning Number Cows Code Wis: Unsque. Well Number {DNR Well Number:
1. Can this well be purged dry? OYs N Before Dzv2iopment| After Development
11. Depth 10 Water
2. Well development method (Somwpof . T | Lodsn -l O o 1.
surged with bailer and bailed n wel] casing)
surged with bailer end pumped (]
surged with block 2nd bailed n Date v_6/64/9¢ __.6/9..1'/_15-_
surged with block and pamped ] mm & yy| mm d4d yy
surged with block, bailed and pumped ] 2., 0 am.
compressed air m] Time cl) 20 L2:6c@mpm.
bailed only O
pumped only Q® 12, Sediment in well _} A inches — __.__inches
pumped slowly ) botiom
Other =] 13. Water clarity Cexr [ 10 Cexr B 20
. Tursd 13 Twhid O 25
3, Timne spent ceveloping well _ _L (Describe) (Deseribe)
Ve Sy | et geny
4, Depth of well (from top of well cesisng) 22 .61 ) \g,h e | S \',.a.\»i
5. Inside diameter of well _Lo_in

§. Volume of water in filter pack and well
casing

7. Volume of water removed from well A , Q . ogzl.
8. Volume of water added (if any) — e g2l

9. Source of water added

10. Analysis performed on water added? OYs 0O N

(if yes, anach results)

14, Total suspended
solids

15.COD
9

————

—_——— e mgh

Fill in if drilling fluids were used zd well is at solid waste facility:

———— g/

16. Addiuonal comments on development

Acdesionr~ Well.

]

Well developed by: Person's Name and Firm 1 hereby cenify that the 2bove information is true and correct 10 the best
of my Inowledce. ,
Signanare: S

Name:

SaMts S dv\fp‘é

S)gmﬁ. s & Moot

Print Initials:

Firm:

S0 s

Dames i M@er{

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



MONITCRING WELL DEVELOPMENT

Stzte of Wiscensin
Depzronent of Nanwzl Rescurces Fcr"x 201138 Rev. 4-90
Rouie 10: Sclid Waste [0 Haz. Waste [ Woastewaier
Env, Resporse & Repair I Undegound Tads[d Ohe O
Facibry/Project Name County Name Well N;.;.-.c
NS© A\and Ao\
Faciliry License, Pelmit or Monitoring Number Co..r’y Code
1. Czn this wel] be purged éry? ®Yes 0ON Before Dzvelopment| After Development
11, Depthio Weter .
2. Well development method somwpof . __ | . 3Rn | _1H.8n
swrged with bziler 2nd bailed ot well casing)
surged with bailer end pumped ] .
surged with block 2nd bailed O Date v 5,3\,9G __(Q,_g,_g_é
surged with block znd pumped 0 mm & 48 y vy mm dd
surged with block, bziled and pumped O o 2.m. & 2.
compressed air O Time .10 Lig pm| 11 :T8 pOpm
bziled only O
pumped caly 0 12, Sediment in well 3 D inches — — .__inches
pumped slowly m] bono.m
Other O 13. Waier clarity Cexr O 1 Cexr [0 20
_ Turbid 82 1 Twbid O 25
3. Time speni Ceveloping well min. (Describe) : (Describe)
4, Depth of well (from 10p of well casisng) 15 50 i . AN
etnon,
5. Inside dizmeter of well _aAD_in
6. Volume of water in filier pack znd well
casing —— 1. 6
Fill in if drilling fluids were used znd well is at solid waste facility:
7. Volumne of water removed from well _Jlo.o gal.
14, Towlsuspended . ._mph| _____ __.__mgf
8. Volume of water 28324 (if any) — g2l solids '
9. Source of water added 15.COD —_———emgh| . mgl
10. Anzlysis performed on water added? OYs 0O N
(If yes, antach results)
16. Additional comments on development:
Gar\ed A‘-\.\ @ ‘oo
Well developed by: Person's Name and Fitmn ] }fmere %ccmfy that the above information is true and correct 10 Lhe best
of my

Kagmes Sche & [ —Samman D M“'L

_Qames 4 Moare s 202
: Firm: Dd mes s’ ‘.199&

NOTE: Shaded arcas ere for DNR use only. See instroctions for more information including a Jist of county codes.

Name:




Sizte of Wiscernsin
Depzriment of Nanra] Resources

En‘)tg 102

Sclid Waste

Hez. Waste | Wastewaier [J

NMONITCRING 'WE
cc*m-—.-?-l"

i2

Env. Response & Repair @ Undegound Tanks3 Odha O

TLL DEVELOPMENT
Rev. 4.90

f"a::'.n)/.’t’w_)t‘ix Name

Dshland

County Name

< \a

Well \-—-

M - %Q

Faoibry Lace-(c Pcrmt or Monitoring Numnber County Code | W
_______ 02
1. Czn this well be purged dry? ® Yes 0O N Before D2veicpment| After Development

2. Well deveicpment method
swrged with baier and bailed
surged with baler znd pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed and pumped
compressed i
bailed only
pumped cnly
pumped slowly
Other

3. Time spent Ceveloping well
4. Depth of well (from 1op of well casisng)
5. Inside diameter of well

6. Volume of wzier in filier pack and well

doooooogoop

___;é.gmi:!-
_ﬁi-_ﬁﬁ-

20 _in

casing —_— . __ g3
7. Volwne of wzter removed from well _306. 6z
8. Volume of waier added (if 2ny) ——— .. g2,
9. Source of waier added
10. Analysis performed on water added? O Yes ON

(If yes, attach resulis)

11. Depth 1o Weter
£om 1op of
well casing)

Dze

Tine

12. Sediment in well
boitom

13. Water clarity

S U W S W

_15 0

_ 5,3\ 26 _6/_5/46
mm £d yy| mm dd yy
5 2.7. a.m.
_ﬂ_éﬁ P.m. _L‘_i?_g p.m.
____é._ginches _ __.__inches
Cexr 10 Clear 20
Tubd M 15 Tudid O 25
(Describe) . (Describe)
exte ¢ |_S\sawt
Yorleid, rebdiall o

e
sctnny ey,

R

¥
v

Fill in if drilling fluids were used and well is at solid waste facility:

14, Totzl suspended
solids

15.COD

—_——— g/

___._-_.ms/l.

16. Additcnal comments on development:

(CPAW>Y 8\'\-‘ @ Do

{

Well developed by: Person’s Name and Firm

Name:

-\To.frv\es Sc\/\\( K

Firm:

Dames £ Haave

1 hereby cenify that the above 1nformation is true and correct 10 the best

of my knowledge,

<

Signanure:

-

rimInia: 3 0D S

Firm:

.
!
i

_Damees & Masee

NOTE: Shaded ascas are for DNR use only. See instructions for more information including a Jist of eounry codes.



Stzie of Wiscensin
Department of Nanwzl Resources

MONITC2ING WELL DEVELOPMENT

Form 4<£0.113B

Rouie 10: Solid Waste [ Huz. Waste 0 Woastewaer O
Env, Response & Repair [  Undegound Tanks(Q Oher O

Rev. 4-90

cmwr\/Pro_)ccl \me County Name Well Neme
Ash\ond AsW\ M- 3R
Facibty Licc'zsc Pe-'n,x or Monitoring Number County Code Y
OYes BN Before Development| After Development

1. Czn this well be purged dry?

2. Well develepment method
surged with bziler and bailed
swged with bailer ead pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed and pumped
compressed air
bziled only
pumped enly
purnped slowly
Other

3. Time speni ceveloping well
4. Depth of well (from 1op of well casisng)
5. Inside diameter of well

8. Volumne of waier in filter pack znd well
casing

gooodoooaR

—140Omn
_Hi.lﬁ-

_2.0 i
___X.Jsal-

11, Depth 1o Weter
(5om 10p of
well casing)

16.32x

Daie 52896
mm dd yvy
Time c._g Q_O_E apr:x:

— _5: _O inches

12. Sediment in well
bottom

13. Water clarity Cexr [J10

Turbid B 15

(Deseribe)
ext Kmt\\A

9,
oawn

Cear [0 20
Tubid & 25
(Describe)

Nk Ak,

5\\5‘\4{‘7 s}l‘_k(

Fill in if drilling fluids were vsed and well is at solid waste facility:

7. Volume of water removed fom well — 3_ Q . __0_ g2l
14, Towl suspended . _.._mgh| __ _ ____._mgh
8. Volume of water 22ded (if any) ——— e solids
9. Source of water added 15.COD —— e mgh | . mgN
10. Analysis performed on water added? OYs O N
(If yes, anach resuls)
16. Additional cormments on development:
Well developed by: Person’s Name and Firm i herc

Name:

S OWES Sv\/\lc_.,\&

Firm:

__D_gmzi_iﬂ—w_:-_c

of my

%hccmfy that the above information is true and correct 1o the best

Signanure: __;aaua_w

PrimIntial: SO S

Firm:

Dames & Hoe

NOTE: Shaded arcas 2se for DNR use only. See instrociions for more information including a list of county codes.



Stzie of Wiscensin

MONITC2ING WELL DEVELOPMENT

Depzrtnent of Nanwzl Resources Fom 44301138 Rev. 4-90
Reonie 100 Sclid Waste [0 Hez. Wasie [J Wastewaier O
Env. Response & Repair I Undegound TenksJ Ohe O
Fzeibny/Project \mc Coungy Name Well Name
N shland oh W- 3R
Facility Licence, Pe"mt or Monitoring Number Cou.'.:ygodc DNR:We!
1. Can this well be purged dry? OYes &N Before Dzveiopment| After Development
11. Depth 1o Water .
2. Well deveiopment method (Som top of 10 .52 5 —10.56n
swrged with bailer 2nd bailed ] weil casing)
sirged with bailer end pumped O
surged with block and bailed O Dae b 5/30,961 G/ 5 e
surged with block znd pumped O mm dd yy| mm d y vy
surged with biock, bziled 2nd pumped (] a.m. m.
compressed zir 0 Time i :.S_D_E pm.| AL: _1_5_'5 ..
bailed only O i
pumped cnly 0 12, Sediment in well —_ ﬁ . O inches — __.__inches
pumped slowly 0 b°“°‘m
Other O 13, Waier clanty Cexr Q10 Clear & 20
. Turbid B 15 Tubid O 25
3. Time spent ceveloping well min. (Deseribe) (Describe)
T ey 5. Vo -
4. Depth of well (from 1op of well casisng)  — .(0_ 1. .& fu b \d.lq
i Bhwn

5. Inside dizmeter of well &0 i —
8. Yolume of waier in filier pack and well
. L
casing —_ L3 Mz
Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well _/ }_ _{_ .6 gal.
14. Toel suspended . _._mgN|  ___ __._mg/l
8. Volume of water 23ded (if any) — g2\ solids ! ‘
9. Source of waier added 15.COD — iMoo .__mgN
10. Analysis performed on water agded? OYs 0O MN
(If yes, auach results)
16. Addiuonzl comments on development
Well developed by: Person's Name and Fim 1 h:re

-SA me S _Sc,lq\ <K

Name:

Firm:

of my

écmxfy that the above infommation is rue and correct 1o the best

Print Initials:

Sipare Spruas D My,[(

3D S
 Firm: Dames & Hoore

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



APPENDIX C
SLUG TEST AND BAIL RECOVERY TEST RESULTS
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NSP MW-4A Bail Recovery

slugt 1
9.94
0.083
0.25
slugt2
9
-]
12.54
{sdata

14.08

20.167
255

40
52.167

$.94
9.74
9.55
9.38
9.24
9.04
8.86
8.56

7.97
7.48
6.89
€6.32
5.79
538

4.37
3.85
3.44
3.12
2.81
2.42
2.14
1.94
1.78
1.63
1.55
1.42
1.26
1.02
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NSP MW-4B Slug Test
slugt 1
1.318
0.083
0.25
slugt 2
100
9
39.54
tsdata
0 0.032
0.0033 0.266
0.0066 0.874
0.01 1.318
0.0133 1.003
0.0166 0.97
0.02 1.017
0.0233 0.997
0.0266 0.974
0.03 0.872
0.0333 0.97
0.0366 0.976
0.04 0.961
0.0433 0.949
0.0466 0.932
0.05 0.941
0.0533 0.941
0.0566 0.922
0.06 0.928
0.0633 0.918
0.0666 0.905
0.07 0.901
0.0733 0.905
0.0766 0.901
0.08 0.895
0.0833 0.883
0.0866 0.876
0.09 0.874
0.0933 0.868
0.0966 0.864
0.1 0.856
0.1033 0.851
0.1066 0.847
0.11 0.845
0.1133 0.841
0.1166 0.835
0.12 0.831
0.1233 0.827
0.1266 0.824
0.13 0.82
0.1333 0.816
0.1366 0.81
0.14 0.808
0.1433 0.804
0.1466 0.799
0.15 0.797
0.1533 0.793
0.1566 0.78¢9
0.16 0.785
0.1633 0.781
0.1666 0.777
0.17 0.773
0.1733 0.77
0.1766 0.768
0.18 0.764
0.1833 0.76
0.1866 0.756
0.19 0.752
0.1933 0.748
0.1966 0.744
0.2 0.743
0.2033 0.739
0.2066 0.735

0.21

0.733

N N S N S N T N N S S T S N N N I S S N S I S N N e S L i T W Nt N G S S Qi A e

02133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966

0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833

0.5166
0.5333

0.55
0.5666
0.5833

0.6166
0.6333

0.65
0.6666
0.6833

0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833

0.9166
0.9333
0.85

0.729
0.725
0.723
0.718
0.716
0.714
0.71
0.706
0.704
0.7
0.696
0.694
0.69
0.689
0.685
0.683
0.678
0.677
0.673
0.671
0.667
0.665
0.661
0.66
0.656
0.654
0.652
0.648
0.646
0.642
0.64
0.636
0.634
0.633
0.629
0.627
0.625
0.609
0.596
0.582
0.571
0.557
0.546
0.534
0.523
0.511
0.499
0.48
048
0.47
0.461
0.451
0.441
0.432
0.424
0.414
0.407
0.399
0.389
0.384
0.37¢
0.368
0.36
0.353
0.345
0.33¢
0.233
0.326
0.32
0.314
0.308
0.301
0.295
0.289

N S N S g Y S N g S N S N S S S T S S S S O i S N N g N S S g N S I T I Y WP WY

0.285
0.279
0.274
0.204
0.164
0.131
0.106
0.086
0.071
0.057

0.05
0.042
0.034

0.03
0.027
0.023
0.021
0.018
0.015
0.015
0.013
0.013
0.011
0.011
0.011
0.011
0.008
0.009
0.008
0.008
0.008
0.008
0.009
0.007
0.008
0.008
0.009
0.008
0.008
0.008
0.008
0.008
0.008
0.007
0.009
0.008
0.009
0.007
0.007
0.028
0.027
0.028
0.027
0.027
0.027
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.023
0.023
0.023
0.023

N N S SN S S N S S O S S N S Yt Qi S G i S
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NSP MW-5 Slug Test

slugt 1
1.328
0.083

0.26

slugt 2

8.61
8.61
8.61
tsdata

0
0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866

0.073
0.534
1.132
1328
1.207
0.787

0.792
0.871
0.804
0.806
0.802

0.76
0.767
0.727
0.718
0.692
0.675
0.682
0.651
0.634
0.621
0.618
0.605

0.572
0.559
0.553
0.532
0.524
0.511
0.489
0.488
0.476
0.464
0.441
0.432

0.42
0.408
0.397
0.387
0.376

0.356
0.345
0.335
0.326
0.316
0.306
0.297
0.287
0.278

027
0.262
0.252
0.245
0.237
0.229
0.221
0.214
0.206

0.182

T T N S Y Y i G S N T N N QO QP N N N G i | QL Qi Qi A i G (P P | A QA QI QU A U QT S N N S N i G S S T Qi ey

0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.28
0.2933
0.2966

0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833

0.4166
0.4333

0.45
0.4666
0.4833

0.5166
0.5333

0.55
0.5666
0.5833

0.6166
0.6333

0.65
0.6666
0.6833

0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.8
0.9166
0.9333

0.187
0.17¢9
0.173
0.167
0.162
0.156
0.152
0.146

0.14
0.136
0.131
0.127
0.121
0.117
0.113
0.109
0.106
0.102
0.098
0.094
0.092
0.088
0.086
0.082
0.078
0.077
0.075
0.071
0.069
0.067
0.065
0.063
0.061
0.059
0.057
0.055
0.054
0.044
0.038
0.032
0.027
0.023
0.021
0.017
0.015
0.013
0.011
0.009
0.008
0.007
0.007
0.007

0.005
0.005
0.005
0.005
0.005
0.005
0.003
0.005
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.002

T N N N Y S N N N S N N N N S ST O GOy

0.95
0.8666
0.9833

1.2
14
1.6
1.8

2.2
2.4
26
2.8

3.2
34
3.6

4.2
4.4
4.6
4.8

5.2
54
56
5.8

6.2
6.4
6.6
6.8

7.2
7.4

7.8

8.2
8.4
86
8.8

9.2
94
9.6
9.8
10
12
14

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.005
0.003

- ed b ) b b oh b oad o edied ad b b od b ad od ah b wd ad oD b o b ad ad ed b b oh b ok el o3 o b wd eh wd ad ed h e ed ) o o



)

s Lo o e e ot

i

L]

po—"
ves

.

NSP M¥-54 Slug Test

Tf 8t 22 8¢ s 3ot s 83 o118 H 133 ] H $ 0833 3 $¢f 843 R
;E;:z;;;;;:;;:;z::i;355;HH:i!?;;!i”g;:t;?;:;?

0.8002272 £t/min

= =]

8.8751 ft

A
o]
11 (K]

— .'\.- —

\

] i i
nmmsims:zmimmm;num&:mm

3.4 ig4 156 PAIIN PATY
Time {min)

Jovesia.
e

<



NSP MW.-5A Slug Test

slugt 1
1.263
0.083

0.25

slugt 2

4

4

13.78
tsdata

0

0.0033

0.0066

0.881
0.879
0.879
0.87¢
0.879
0.877
0.877
0.877

B I T T S S N N N Yt S QT G QY S (DA QR (P QA QU (Y NV (Y G QRS ST QAT (U QO (P N (U (F QR QG QU (T QR i (T QAT T G QT QI QA (I i S QU S (i G Gy

0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833

0.4166
0.4333

0.45
0.4666
0.4833

0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833

0.8166
0.8333

0.85
0.8666
0.8833

0.9166
0.9333

0.85
0.9666

0.877
0.877
0.875
0.875
0.875
0.875
0.874
0.874
0.874
0.874
0.872
0.872
0.872
0.872
0.872
0.872

0.87

0.87

0.87

0.87

0.87
0.868
0.868
0.868
0.868
0.866
0.866
0.866
0.866
0.866
0.864
0.864
0.864
0.864
0.864
0.862
0.862

0.86
0.858
0.856
0.854
0.852

0.85
0.848
0.847
0.845
0.845
0.843
0.841
0.839
0.837
0.837
0.835
0.833
0.831
0.828
0.827
0.827
0.825
0.823
0.821
0.821
0.818
0.818
0.816
0.816
0.814
0.812

0.81

0.81
0.808
0.806
0.804
0.804

S S g S N S N S S S S S N N S S S S S N S S S S N N g N T o N OO

0.802
0.8
0.781
0.765
0.75
0.735
0.718
0.706
0.692
0.678
0.667
0.654
0.642
0.63
0.619
0.607
0.596
0.584
0.574
0.565
0.555
0.546
0.536
0.526
0517
0.507
0.499
0.48
0.482
0.474
0.465
0.457
0.449
0.443
0.436
0.428
0.42
0.414
0.407
0.401
0.395
0.389
0.382
0.376
0.37
0.364
0.358
0.308
0.27
0.235
0.206
0.183
0.165
0.148
0.135
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NSP MW-5B Siug Test

slugt 1
1.493
0.083

0.25

slugt 2

100
9
30.12
tsdata
0
0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866

0.1833
0.1966

0.2033
0.2066
0.21

0.125
0.874
1.493
1.404
1.103
0.947

0.966
0.851
0.932

0.92
0.907
0.801
0.887
0.868

0.858
0.858
0.841

T S N N S S L Y Y S N S O N N N L N | N U G QT (A (T T U QU N QI O T I Ve N | i i S Y e G

0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.28
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
04
0.4166
0.4333
045
0.4666
0.4833
0.5
0.5166
0.5333
055
0.5666
0.5833
06
0.6166
0.6333
0.65
0.6666
0.6833

0.7166
0.7333
0.7
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95

0.513
0.508
0.503
0.498
0.484

0.48
0.486

0.48
0.476

0.47
0.467
0.463
0.457
0.453
0.449
0.445
0.441
0.436
0.432
0.428
0.424

0.42
0.416
0.413
0.409
0.405
0.401
0.397
0.383
0.391
0.387
0.384

0.38
0.376
0.374

0.37
0.366
0.349
0.331
0.316
0.301
0.287
0.272

0.26
0.248
0.237
0.225
0.216
0.206
0.198
0.189
0.181
0.173
0.165

0.16
0.152
0.146

0.14
0.135
0.129
0.123
0.119
0.113

0.11
0.106
0.102
0.098
0.094

0.09
0.088
0.084
0.081
0.079
0.077

T S S S N g T N N S S S N S N N N I (PO

0.073
0.071
0.068
0.044
0.032
0.025
0.019
0.017
0.015
0.013
0.011
0.011
0.008
0.009
0.008
0.008
0.007
0.007
0.007
0.007

S S S S N N N N S S O T g N S N N N i T Yy



i 4k

T Lo e arae e et

I es

NSP MW-5C Slug Test

)

i ,-égéiii;iiisgiéf"”’;

— K - 9.001308 ft/min -

 y@ = 0.9728 ft ]
“

- '«-\_5- o -

.
oo

C

2%
ii
- r

N\, ;‘o
[
iuuz‘uiguitzizl\?‘iuiuzui

2
H
H
- f

2,
Time {min)

Ca



NSP MW.-5C Siug Test

siugt 1
1.253
0.083

0.25

slugt 2

100

0.112
0.444

0.87
1.283
1.017
1.069
0.994
1.023

0.99
1.003
0.971

0.98

0.84
0.855
0.967
0.928
0.936
0.942
0.922
0811
0.894

0911
0.897
0.899
0.886

0.882
0.872

0.87
0.866

0.857
0.855
0.848
0.847
0.841
0.837
0.832
0.832
0.826
0.824
0.818
0.816
0.812

0.805
0.801
0.797
0.7¢5
0.791
0.787
0.785
0.782
0.778
0.776
0.772

.77
0.766
0.764

0.76
0.758
0.754
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0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966

0.3033
0.3066
0.31
03133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833

0.7166
0.7333

0.7
0.7666
0.7833

0.8166
0.8333

0.85
0.8666
0.8833

0.9166
0.9333

0.751
0.748
0.747
0.743
0.741
0.737
0.735
0.731
0.729
0.725
0.724
0.722

0.72
0.716
0.714

0.7
0.708
0.706
0.704

0.698
0.697
0.695
0.691
0.689
0.687
0.685
0.681
0.679
0.677
0675
0.671
0.671
0.668
0.666
0.664

.0.662

0.65
0.638
0.627
0.615
0.604
0.594
0.585
0.575
0.565
0.556
0.546
0538
0.529
0.521
0.513
0.505
0.498

0.48
0.482
0.474
0.469
0.461
0.455
0.447
0.442
0.434
0.428
0.422
0.418
0.411
0.405
0.399
0.393

0.39
0.384

0.38
0.374
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0.368
0.364
0.361
0.285
0.258
0.225

0.2
0.179
0.162
0.148
0.135
0.12%
0.115
0.108
0.102
0.0%6
0.092
0.086
0.083
0.079
0.076
0.073
0.071
0.069
0.067
0.065
0.063
0.061
0.059
0.059
0.058
0.058
0.055
0.055
0.054
0.054
0.054
0.052
0.052

0.05

0.05
0.048
0.048
0.048
0.048
0.046
0.046
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NSP M¥-6 Bail Recovery
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NSP MW-§ Bail Recovery

slugt 1
3.56
0.083
0.25
slugt2
3.89
3.89
3.89
tsdata
0
0.1667
0.33
05
0.667
0.83
1
1.33
1.667
2
258
3
4.25
§
6.1667
7
8
-]
10.5
12.13
14
15.42
178
20.25
25

40
62.5

7533
89

P N T G A A QT DA (A QA G IR (I QT N QI QI QI (I (I Q' G (I G (I (I (I G Gy



fovente.
jseey

L

i s o Lo o e arae et

NSP MW-64 Slug Test

SRR R R R R R RN ARRRERRE
H H i

@.801355 £t/min |

aaal g

2,042 ft

e o=
=
1

] —
s =t

osites .
i A

* v Y &
suun:§1uuHuézizniuz

E |
{4, 0.5 i, 1.5 2,
Time {min)




NSP MW-6A Slug Test

slugt 1
2.36
0.083
0.25

slugt 2
100
9
29.78

tsdata
0
0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.08
0.0833
0.0966
0.1
0.1033
0.1066
0.1
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21

1.195
1.461
1.837

1.988
2.071
2.015
2.001
1.984
1.974
1.965
1.955

1.84
1.928

1.93
1.918
1.909
1.899
1.878
1.882
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0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833

0.4166
0.4333

0.45
0.4666
0.4833

0.5166
0.5333

0.55
0.5666
0.5833

0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833

0.8166
0.8333

0.85
0.8666
0.8833

0.9166
0.9333
0.85

1.598
1.594
1.58
1.584
1.581
1.577
1.573
1.569
1.563
1.561
1.556
1.552
1.548
1.544
1.54
1.536
1.832
1.528
1.527
1.523
1.517
1.515
1511
1.507
1.505
1.5
1.498
1.494
1.49
1.488
1.484
1.48
1.476
1474
1.471
1.467
1.465
1.447
1.432
1.417
1.401
1.388
1374
1.362
1.351
1.339
1.328
1.318
1.308
1.299
1.288
1.28
1.272
1.264
1.256
1.249
1.243
1.238
1.228
1.223
1.218
1.21
1.206
1.2
1.195
1.191
1.185
1.181
1.177
1.7
1.169
1.164
1.162
1.158
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0.9666
0.9833

1.2

1.6
1.8

22
24
2.6
28

3.2
34

3.8

4.2
4.4
4.6
4.8

52
54
56
58

6.2
6.4
6.6
6.8

7.2
7.4
76
7.8

8.2
84
8.6

9.2
9.4
9.6
9.8
10
12

1.154

1.18
1.146
1.106

1.08
1.077
1.067
1.061
1.059
1.056
1.054
1.082

1.08
1.048
1.048
1.048
1.048
1.046
1.046
1.044
1.044
1.044
1.044
1.044
1.042
1.042

1.04

1.04
1.038
1.038
1.038
1.038
1.038
1.036
1.036
1.036
1.036
1.034
1.034
1.034
1.034
1.032
1.032

1.03

1.03
1.029
1.028
1.02¢8
1.023
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NSP M¥-7 Bail Recovery
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NSP MW-7 Bail Recovery

slugt 1
7.23
0.083
0.33
siugt2
10.13
10.13
10.13
tsdata
0
0.333
1.1

723

6.26
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NSP M¥-8 Bail Recover
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NSP MW-8 Bail Recovery

slugt 1
1.583
0.083
0.25
slugt2
1.96
1.96
1.96
tsdata

20.75
25.75

40

91
121
150
180

2125
240
492

1080

153
1.52
1.82
1.52
1.52
1.52
1.82
1.52
1515
1.51

1.5
1.495
1.48
1.485
1.475
1.45
143
141
1.39
1.355
1.31
1278
1.18

1.045
0.99
0.94

0.895

0.595
0.13
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NSP MW-8A Bail Recovery
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NSP MW.8A Bail Recovery

slugt 1
30.55
0.083

0.25
slugt2
100
9
34.53
tsdata
(]
0.1667

30.55
3055
30.55

30.54
30.83
30.52

30.48
30.46
30.41
30.37
30.32
30.23
30.15
30.04
29.73
2945
29.34
29.21
283
27.85
25.37
23.07
21.15
19.415
17.54
16.5

3.34
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NSP MW-13A Slug Test

slugt 1
1.69
0.083
0.25

slugt 2
16
]
24.55

tsdata
0
0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.09
0.0833
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.15833
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.18
0.1933
0.1966
0.2
0.2033
0.2066
0.21

0.692
0.688
0.687
0.683
0.679
0.675
0.671
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0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.25633
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.28
0.2933
0.2966

0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833

0.4166
0.4333

0.45
0.4666
0.4833

0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833

0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
085
0.8666
0.8833
08
0.9166
0.9333
0.85

0.669
0.665
0.662
0.658
0.656
0.652
0.648
0.646
0.642

0.64
0.636
0.633
0.631
0.627
0.623
0.621
0.619
0.615
0.613
0.609
0.606
0.604
0.602
0.588
0.596
0.692

0.59
0.586
0.584
0.582
0.579
0.577
0.573
0.571
0.569
0.567
0.563

0.55
0.536
0.523
0.511
0.499
0.488
0.476
0.467
0.455
0.445
0.436
0.426
0.416
0.407
0.399
0.391
0.382
0.374
0.366

0.36
0.3583
0.345
0.337
0.331
0.326
0.318
0.312
0.306
0.301
0.295
0.288
0.283
0.279
0.274
0.268
0.264
0.258
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0.254
0.248
0.245
0.187
0.154
0.129

0.11
0.094
0.084
0.073
0.065
0.058
0.055
0.052
0.048
0.044
0.042

0.04
0.038
0.036
0.036
0.034
0.032
0.032

0.03

0.03

0.03
0.028
0.028
0.027
0.028
0.027
0.028
0.027
0.027
0.027
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.023
0.023
0.023
0.023
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NSP MW-13B Slug Test

slugt 1
1.784
0.083

0.25

slugt 2

100
-]
§9.24
tsdata
0
0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.08
0.0833
0.0966
0.1
0.1033
0.1066
0.1
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1833
0.1966
0.2
0.2033
0.2066
0.21
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0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966

0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
05
0.5166
0.5333
0.55
0.5666
0.5833

0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
08
0.8166
0.8333
0.85
0.8666
0.8833
0.8
0.9166
0.9333
0.95

0.848
0.847
0.843
0.843
0.839
0.837
0.835
0.833
0.831
0.828
0.828
0.826
0.824
0.822

0.82
0.818
0.816
0.814
0.812

0.81
0.808
0.806
0.804
0.802

0.78%
0.797
0.795
0.793
0.71
0.788
0.787
0.787
0.785
0.781
0.781
0.77¢

0.77

0.76

0.75
0.743
0.733
0.725
0.716
0.708

0.692
0.685
0.677
0.671
0.662
0.656
0.648
0.642
0.636
0.629
0.621
0.615
0.609
0.604
0.598

0.59
0.584

0.58
0.575
0.568
0.563
0.557
0.552
0.548
0.542
0.536
0.532
0.526
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0.523
0.517
0.513
0.449
0.408
0.374
0.343

0.32
0.297
0.277
0.264

028
0.237
0.227
0.218

0.21
0.202
0.196
0.193
0.187
0.183
0.178
0.175
0.171
0.167
0.166
0.164
0.162

0.16
0.158
0.156
0.156
0.154
0.152

0.15

0.15

0.15
0.148
0.146
0.146
0.146
0.146
0.144
0.144
0.142
0.142
0.142
0.142

0.14
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APPENDIX D
SOIL LABORATORY RESULTS - BACK PRESSURE PERMEAMETER
- AND SIEVE GRADATION ANALYSES



Dames & Moore

PERMEABILITY TEST BY BACK PRESSURE
CONSTANT HEAD (Pbp)

Owner NSP
Job # VAT da i A

Location
Boring # M w - ]
Sampie #
Depth 2.5’
Defiecting Speed ¢ in/:'in
Lateral Pressure /¥ F
Saturati7/ Siic Moisture
Set-Up_< 7*7/?0 Tested p7 24 ( LeZottice)
Soil Type._ Lt
Initis| Final
Weight soil & dish no. %é;, [
Dry weight soil & dish 4\[[0-‘(‘
Net loss of moisture
Weight of dish only 224. b :
— Net weight of dry soil
%4(/ = ¢‘/7 Xt0 em/s Moisture, % of dry weight /1.7 /1.7
W1. solids + moisture w°570. Z ;?0 2 gms.
W, = 454 W, ~__Ibs.
Weight solids Wy gms.
We1 density Wy =+ Vg (291 b (A pef-
Dry density 125 [ | 132. 9_ pet
Net diameter Do L-H1é in.
Area (0.785 D2) Ao 4SE2 4343 in
Height Ho 2.5t 12487 in
Volume (AgHg) + 1728 Vo tu. f1.
Volume (AgHo) x 16.4 Vo276 | 24830,
Specific gravity of solids Gg
Volume of solids Wy -~ Gg Vs LC
(Vo—Vg! = Vg e i
Initial burette reading e
Burette reading under pressure’ . i e
(Vp = Vg) = Vg &




- DAMES & MOORE

SATURATION DATA

@'ROJECT; /(/Qﬂ No,_ OSk¥H -07] LOCATION
/
~—  Boring No.:w Sample: Depth:__é_/_'_g___ {ft./m.) Set up:é‘f/‘/ € / 27 / ¢
0= 0.¢%k
o3 = /4 psi = pst D,é-s/b‘[Type of Test: _fé/__. CellNo.: —— Dial No.:
r ] T ;
; TIME EXTERNAL |
| CHAMBER BACK BURETTE POEE ;
| DATE PRESSURE PRESSURE OR PRESSURE L
- CLOSED OPEN (PS1) {PSI) D(ncAcL)/F(al?ﬁ. (PSi;
5(1/2-7/76 2Cp 5/‘5’ ceorkZ | 6.0 .3 oo/ 0.9 | /.'J/
- c ¥t s 9/(9 / I . 3—7
i oG LD _(/10 e Sdo A 7.4 J.o,/ «. 9 ' /5
| 2452 o )iy : ’7/
— 2957 16/, & oSt 55 / B¢ €.0/16.7 i /s
| 1018 © /19[4 ‘ 4-%
E 1047 ’{/LO O (KT 8’5/#&.(, l“f'o/ /EL] /S/
e (039 0 242Y ’ 3.‘-f/
—_ (038 zo/z—( ol 7.2 L6 1‘2.0/ 22.4 s~
TE > 29(21 / 3.9/
/11 25780 <cords .5/ 13.0l240/ 22,9 s
B e 0343 / 2%
ki 30/3C | ceores |irf/ 3.9 |29.0/ 33¢| /S
Ly, !
. /303 | 3{/\/0 2457 13. S - 37‘.0/ 39.0 /,5’ ‘
—C, 0 /¢P — //4 .3
2204 1303 s 43 o 343Y /63
/330 /9.3
16%1 z,c/.tf-/
_ ' LeST 2 74 2 3%/31 9.0
(* /720 72 //S/ﬁ
o
— 0622 790 //JCD
(028l 238 118
- izl 224 , 17.<|

ENENENANAN AN AN AN NN AN AN AN AN NN
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PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HE~D
NSP
Boring MW-4B

at a depth of 21.5 feet

Initial Final

Wet Density pcf 139.7 148.4
Dry density pct 125.1 132.9
% Moisture 11.7 11.7
Height Initial 3.510 466.1 Wet soil and dish
Diameter Initial 2.416 440.9 Dry soil and dish
Area Initial 4.582 224 .6 dish only
Volume- Initial 263.76 590.2 Ws Initial
Initial dial 0.846 590.3 Final Ws
Final dial 0.869 528.6 Weight solids
Initial cc/in res 0
Final cc/in res. 24 .4 |
Height Final 3.487 8.857 cm
Diameter Final 2.352
Area Final 4.343 28.042 cm"2
Volume Final 248.36
Height change -0.023
cc/in reser. 0.011
Volume change -24.4
Cell Change 9 @ 48 psi
Net Volume Change -15.4
h= T/B PREss. diff 3 210.30 cm
Standard Watexr .005 N CaSO4 Elapsed
Time X
Hydraulic Gradient minutes c¢cC's cm/sec
23.74
23.0 0.10 1.01E-07
"B" final 1.00 720.0 0.90 2.65E-08
238.0 0.20 1.96E-08
224.0 0.30 3.12E-08
e +
K Average = 4.47E-08 cm/s |
R e +
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Dames & Moore

PERMEABILITY TEST BY BACK PRESSURE
CONSTANT HEAD (Pbp)

Sample #
Depth Y '
Detlecting Speed e in/::"in
Lateral Pressure 4 “/ BoF,
_ (34

Saturated 3~ ieid Moisture O
Set-Up ‘72 2/86_tees_StL (2D tice)
Soil Type &£~

Initial Final
Weight soil & dish noff -/ & /$2.8
Dry weight soil & dish /Y£9
Net loss of moisture
Weight of dish only /13. 3 :
Net weight of dry soil ‘
Moisture, % of dry weight /.0 | 12-]

_ SO A S
)(ﬁ‘/ &-86 x10 M/S‘ W solids + moisture w, 428.4 432.9 gms

W, =+ 454 Wg ibs.
Weight solids W, gms.
Wet density Wy + Vg 1864 | 140. Ty
Dry density (2341 /25,0 gy
.................................. S TT 577 FERRETRPITPREP
Net diameter Dp 2‘/‘?%— in.
Area (0.785 D2) Ao 4-TEZ| Y531 sqin
Height Ho 2 -é o Z'Tfs in.
Volume (AgH,) = 1728 Vo tu. f1
Volume (AgHg) x 16.4 Vo lAL2f 1192.78
Specific gravity of solids Gs
Volume of solids Wy = Gy Vs £
(Vo= Vg! = Vg &
Initial burette reading ct
Burette reading under pressure e CC
(Vp = Vgl = Vg e "

Owner /{//(’ﬂ

Job # cSeyy —€71

Location

Boring # MU - /34




DAMES & MOORE

SATURATION DATA

@no.secr /1/5/& NO. _ OSCYY ~271( LOCATION:
'4
Boring No.:_/_{_{_éu_"_ﬁfﬁ_ Semple: Depth:____Z.u(.____ (fh./m.)  Set up:/% 6 . 27 | 96
O T .3 e
03 = psi = pst%,_'gﬁType of Test: Fﬁ CeliNo.: ___ DialNo.:
- TIME EXTERNAL '
CHAMBER BACK BURETTE PORE i
RESNE | PR | DR, | MMERME S
. 1 .
- CLOSED OPEN (CCI/(IN.)
10 ¢ o «fY / [ 1.z
02t s/.o erpe? |4 c /) SB Lo/ S 7 /v
(o« 8 7% ; 2T
wo] sofcs” “0//;4 5. o &6 9.0 / /-5 1 /y
- 11L0 o 19(:9 / / 3.¢
(.‘?-\ /109 /{/w 22207 S.2/ 6.6 /‘-/.0/17.¢ [’
\T /133 0 2¥/2¢ / / q./
—_ /132 20/ DS 47 b. 2~ 2.% 9. 23.0 5
/¢t SD 0 ,zz(z.‘( / ¢.3
/149 25750 el S5e 2-2 Fo 240/ 28.3 /f
. / 4,7/
— /3(0 34/55 oS €d 7.4 l29.0/ 33.5 S
, 35/43 cdsho  17.o /ae / "
5 1311 g ¥3 0 29/29 |&.6 /
N /320 /t. 8
/629 3.« /
Y7344 o $¢3 2 29frce Yo .
1720 329 YO 2l
vé29 | 759 /37&
& (015 | 222 3¢.€
132077 12L& 3¢ .1

ENANAENENENANANANANANANENENE NN

R RN NN
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PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEA]
NSP
Boring MW-13A

at a depth of 25 feet

Initial Final

Wet Density  pcf 136.9 140.2
Dry density pct 123.4 125.0
% Moisture 11.0 12.1
Height Initial 2.600 152.8 Wet soil and dish
Diameter Initial 2.416 148.9 Dry soil and dish
Area Initial 4.582 113.3 dish only
Volume Initial 1985.38 428.4 Ws Initial
Initial dial 0.342 432.9 Final Ws
Final dial 0.359 386.1 Weight solids
Initial cc/in res 2.8
Final cc/in res. 13.4 :
Height Final 2.583 €.561 cm
Diameter Final 2.408
Area Final 4.551 29.384 cm™2
Volume Final 182.78
Height change -0.017
cc/in reser. 0.011
Volume change -10.6
- Cell Change 8 @ 43 psi
Net Volume Change -2.6
h= T/B PREss. diff 3 210.30 cm
Standard Water .005 N CaSO4 Elapsed
Time K
Hydraulic Gradient minutes cc's cm/sec
32.05
39.0 0.20 8.45E-08
"B" final 0.98 789.0 2.40 5.01E-08
222.0 1.00 7.42E-08
176.0 0.70 6.55E-08
e +
K Average = 6.86E-08 cm/s |
L L XL A IR L DR R R Rl +
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Dames & Moore
PERMEABILITY TEST BY BACK PRESSURE

%/V = 458 ><10'8M/$

CONSTANT HEAD (Pbp)

WS P

Owner

eSeyS -7/

Job #

Location

M ~4A

Boring #

Sk 3Y

Sample #

Depth /S- 7 s '

Defiecting Speed

Lateral Pressure /
Saturated & Field Moisture J
Set-Up & /27 /Q b Tesed £EC
/4(,/ CC—

Soil Type

(£€20tfice)

Initial

o .4

Final

Weight soil & dish no.45"3
Dry weight soil & dish

75.%

Net loss of moisture

/6.8

Weight of dish only

Net weight of dry soil

Moisture, % of dry weight

Wi solids + moisture Wy -

Wo + 454 Wé

Weight solids W,

/ 91/,? pef

Wet density Wy = V§
Dry density '

(29.{ pct

Net diameter

Area (8.785 D2) Ay A 582

Height
Volume (AgHp) < 1728 Vo

Volume (AgHg) x 16.4

Specific gravity of solids Gs

Volume of solids Wy = Gg Vg

£e

{(Vp=Vs! = Vg €
Initial burette reading

4

Burette reading under pressure
{Vp = Vg = Vg ep




DAMES & MOORE

SATURATION DATA

?ROJECT: VSF No. _ OSeY L~ 07(  |ocation:
Boring No.:M Sample: Depth:_.___/_S_'_ZQ:.. (ft./m.) Set up: ((45/ ¢ 27 / 7¢
D, = 2q2- 2
o3 = (0 psi=___ . pst pé,‘gogype of Test: __d#_ CellNo.: o Dial No.:
2 T
- TIME EXTERNAL !
CHAMBER BACK BURETTE PORE
DATE PRESSURE PRESSURE OR PRESSURE Ja)
_ CLOSED OPEN (PSI) PSI) D(I:CL)/F(?&?). 1338
i oFv Y 0/ / S
6 foa fag 2543 o/fs” MS{M 2436 - iv.0 / c < /s"
— o &9 044 / 2«
o852 s/ece coc.;u - - lwo/ o4 /{
0 &F P 6 1/t / 2.8
2£57 /ﬁ//s’ DL €D - h— 9.0 / 4. € /{
- PTXA orafi4 / / W,
T 24905 16 e0 2O 5k — — /‘{.0/17.1 l /(
. TR o 2d/2f / / 3.c
| 0421 20 [26 wd sdd - — /7.0/22-9 /f
ody Y s 2929 / / 29
7943 25 /30 )P 2L %) —_ - 240/ 27.9 /{
(9(3 0 33y / / 1.7/
- ety 3o/55 CeOSHD -~ - 2.0/ 33 .2 /5
oYt v 31[3¢4 / s‘.c/ '
il (043 | 3¢ /o worhd | — — 3¢9/ 38 ¢ 5 ’
B / / %7/
RO yiR i 40/4/§ cce® ££7 - - 39.9/ %39 s
«/5/44 (x> £ //:{L /
— {6]17 /¢ 1142 F +4 o 39/79 1152 /
/330 0561
76 3€ 7230 /
- L2 2 44 o 39/z& 4F.6
™ /¢ SB /4:.( /
N
- 1120 22 /4f.~/ /
0é29 7259 /47.‘) /
— g25s2d 83 /17.9 / |
/016 la /cn.{ /
- / /]
|
/ /
| / /
o / /
Page of
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PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEXD

NSP
Boring MW-4A

at a depth of 15.75 feet

Initial Final
Wet Density  pcf 143.3 141.9
Dry density pct 131.5 129.1
% Moisture 8.9 9.9
Height Initial 3.500 102.4 Wet soil and dish
Diameter Initial 2.416 95.4 Dry soil and dish
Area Initial 4.582 16.8 dish only
Volume Initial 263.01 603.6 Ws Initial
"Initial dial 0.292 609.2 Final Ws
Final dial 0.302 554.2 Weight solids
Initial cc/in res 0.073
Final cc/in res. 0.344 |
Height Final 3.490 8.865 cm
Diameter Final 2.442
Area Final 4.682 30.232 cm”2
Volume Final 268.00
Height change -0.01
cc/in reser. 0.06
- Volume change -4.51667
Cell Change ' 9.5 @ 49 psi
Net Volume Change 4.583333
h= T/B PREss. diff 3 210.30 cm
Standard wWater .005 N CaS0O4 Elapsed
Time K
Hydraulic Gradient minutes cc's cm/sec
23.72
22.0 0.10 9.83E-08
"B" final 0.98 78%9.0 0.50 1.37E-08
83.0 0.10 2.61E-08
144.0 0.30 4.51E-08
e e +
K Average = 4.58E-08 cm/s |
R i +
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~ Percent Finer By Weight

BHEHSEE288Q

GRADATION CURVE

Boring MW-4A, sample at 15.75 feet

8

N

S 5 88

N

g

~
o

2]
n

moisture 8.1 %

18M-8C

-t

-
o 0 O W\

3/4n

#4

18.0

8.5

#10

#40

4.8

20

0.85

0.43

Grain Size In Millimeters

0.25

#200

V070




NSP

Boring Mw-4A Wt soil and dish 531.4
Sample at 15.75 feet Dry soil & dish 508
Dish 218.7

soil+tube 0

Moisture Content = 8.1% tube 0
wet Density PCF = ERR soil 0
Dry Density PCF = ERR soil H 0
diameter 2.416

Area 4.582

SIEVE ANALYSIS

Dry weight of total sample= 289.3
weight %

Sieve # retained Finer Finer mm

1.5 inch 0] 100.00% 100.0 37.5
3/4 inch 0 100.00% 100.0 18.0
3/8 inch 0 100.00% 100.0 9.5
# 4 3.08 98.94% 98.9 4.8
# 10 12.36 95.73% 95.7 2.0
# 20 23.08 92.02% 92.0 0.85
# 40 42.98 85.14% 85.1 0.43
# 60 82.71 71.41% 71.4 0.25
# 100 123.76 57.22% 57.2 0.15
# 200 151.55 47.61% 47.6 0.075



MECHANICAL ANALYSIS
sA\J HADO BLK sa O -#2000

OWNER /CLIENT Mé p JOB NUMBER OW 0 71 ‘512-4
LOCATION/PROJECT oate /2790

soring MWK sampe oeerH_ 15,75 py_IKIH

DENSITY MOISTURE ANALYSIS | [YY".
HEIGHT= DIAMETER= PAN =N
NUMBER OF RINGS WT. OF PAN & WET SOIL |52 4
{wT. OF RINGS & WET SOIL. |WT. OF PAN & DRY SOIL |508.0
WT. OF RINGS WT. OF MOISTURE
WT. OF WET SOIL WT. OF PAN 2177
FIELD DENSITY : WT. OF DRY SOIL
DRY DENSITY MOISTURE CONTENT % | & |

WET SAMPLE FIELD SAMPLE CONTAINER

WT. OF WET SAMPLE & PAN | )
WT. OF PAN - DRY SIEVE WASH SIEVE
WT. OF WET SOIL ’ '

-1 WT.- OF SAMPLE/ OVEN DRIED

IR | [sccumuLaTve] ACCUMULATIVE PERCENT
weEGHT . { - PARTIAL { oaL {
‘. FETANED . | :

MPLE SPLIT

"El%‘fi-lEJ A

#10 | — - - |

#20 | 22 .09

J 240 42 9@
#0 )|l ezl |
[ #00 ] (237> ]
| _. ] #200 |51 .55

g oo

7
|
1

%ames & Moore
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* Percent Finer By Weight

GRADATION CURVE

Boring MW-4B, sample at 21.5 feet

\\

- |

moisture 11.7 %

SM-SC

3/4"

#4

37.5

18.0

95

#10

T

#40

48

20

0.85

0.43

Grain Size In Millimeters

0.25

0.18

#200

0.075




NSP

Boring MW-4B
Sample at 21.5 feet

Moisture Content = 11.7%
wet Density PCF = ERR
Dry Density PCF = ERR

Dry weight of total sample=

SIEVE

weight
Sieve # retained
1.5 dinch 0
3/4 inch 0
- 3/8 inch 0
# 4 3.27
# 10 8.99
# 20 16.84
# 40 31.53
# 60 61.66
# 100 ©0.98
# 200 110.36

Wt soil and dish
Dry soil & dish

Dish

ANALYSIS

216.3

Finer

100.
100.
100.
.49%

98

S5.
.21%
.42%
.49%
57.
48.

92
85
71

00%
00%
00%

84%

94%
o8%

soil+tube

tube

soil

soil H

diameterxr

Area

%

Finer

100.
100.
100.
S8.
S5.
S2.
85.
71.
57.
49.

OQWVWUIdbk VOO OO

466.1
440.9
224.6

[eNeRoNe)

2.416
4.582

37.5
19.0
9.5
4.8
2.0
0.85
0.43
0.25
0.15
0.075



MECHANICAL ANALYSIS
sA HADO BLK sa O -#2000

OWNER /CLIENT NS P JOB NUMBER 0%4" O7l
LOCATION/PROJECT oate 1] } 7.7
1
sorng IVWEE  saweie —_oerrn 4B ay_RJH
DENSITY MOISTURE ANALYSIS | ML
HEIGHT= DIAMETER= PAN ST
NUMBER OF RINGS WT. OF PAN & WET SOIL |“HAo
WT. OF RINGS & WET SOIL WT. OF PAN & DRY SOIL 44-0%
WT. OF RINGS || WT. OF MOISTURE
WT. OF WET SOIL WT. OF PAN ZZ%(p
FIELD DENSITY : WT. OF DRY SOIL
DRY DENSITY MOISTURE CONTENT % /(-7
WET SAMPLE FIELD SAMPLE CONTAINER
WT. OF WET SAMPLE & PAN ) .
WT. OF PAN ' - DRY SIEVE WASH SIEVE
{WT.-OF WET SOIL ‘ |

{WT. OF SAMPLEZ-QVEN DRIED |

 weeHr | JACCUMULATIVE

L‘_{
ﬂ@\ '
3ia8

noooag
]
9
S
®
I

4

3

A iDames & Moore




- Percent Finer By Weight

GRADATION CURVE

Boring MW-4A Sample at 22-24 feet

2§ 3

8 &

i 4

.

B&EEHTH BRI

moisture 12.0 %

SP-SM

3/4"

18.0

#4 -

#10

4.8

#40

20
0.85
Grain Size In Millimeters

0.43




NSP Project

Boring MW-4A
Sample at 22-24 feet

Moisture Content = 12.0

SIEVE

Dry weight of total sample= 336.1

weight
Sieve # retained

1.5 inch 0
3/4 inch 21.82
3/8 inch 33.27
# 4 47.22
10 €6.27
20 82.02
40 159.34
€0 253.5
100 286.5
200 300.1

Bt et

Wet soil & dish
Dry soil & dish
Dish

ANALYSIS

S

%
Finer Finer

100.00% 100.
93.51% 93.
90.10% S0.
85.95% 86.
80.28% 80.
72.62% 72.
52.59% 52.
24.58% 24.
14.76% 14.
10.71% . 10.

NSNoonahnnhnworuno

587.5
547 .2
211.1

0
ooourtoWm

0.15
0.075



MECHANICAL ANALYSIS 5A/ Ha .#20(

pate ¥ lig [a¢ gy i+t
Jos numser 05084-- O\ ownerscuent NSP &D\} =1

LOCATION

sorne _MW - 4+ SAMPLE pepTH 22~ 24
NUMBER OF RINGS DISH S5
WI.OFRNGS&WETSOL | ~~ ||WIOFDISHEAWETSOL | %75
WT.OFRNGS . .. .|l ... ... . [|wloFDsH&DRYSOL | 24 47,2
WT. OF WET SOL WT.OFMOISTURE ...,
FIELD DENSITY WIOFDSH - ] ZIN
DRY DENSITY " || WT. OF DRY SOL

] ' FIELD MOISTURE CONTENT /2.0

WASHSIEVE _____~___ DRY SEVE __ WHEGHT OF OVEN DRY SOL __(grams)

DISH DISH SEVE WBGHT | ACCUMULATIVE ACCUMULATIVE PERCENT

NUMBER WEIGHT NUMBER || RETANED MLl RETANGD | FINER
3.
T 1-1/2 O'
ad Z|.92_
. 3/8 , 227
; p” w722
‘ PAN
TOTAL
ACCUM. ACCUMUATIVE PERCENT |
‘ M?:AS:ER WthsGHHT m RETANED | mem,@ PARTIAL TOTAL
RETAINED [ FNER FINER
#10 777
#20 9207,
#40 9. 7
#60 254350
#100 2205
e | 207
PAN
TOTAL /

%ﬁ/ames & Moore



Percent Finer By Weight

GRADATION CURVE

Boring MW-4A Sample at 26-28 feet

NG

| moisture

8.8 %

SM

i
37.5

3/4"

#4

18.0

85

3

#10

T

#40

4.8

20
0.85

0.43

Grain Size in Milimeters

0.25
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0.075




NSP Project

Boring MWw-4A

Sample at 26-28 feet Dry soil &
Dish
Moisture Content = 8.8
SIEVE ANALYSIS
Dry weight of total samples= 120 g
weight
Sieve # retained Finer
1.5 inch 0 100.00%
3/4 inch 0 100.00%
3/8 inch 0 100.00%
# 4 1.35 98.88%
# 10 4.44 96.30%
# 20 10.51 91.24%
# 40 24.88 79.27%
# 60 48.57 £59.53%
# 100 68.19 43.17%
# 200 81.31 32.24%

Wet soil & dish

dish

%

Finer

100.
100.
100.
S8.
S6.
S1.
79.
59.
43.
32.

NNV UTWNMNWYWOOO

351.9
341 .4
221 .4

37.5
18.0
8.5
4.8
2.0
0.85
0.43
0.25
0.15
0.075



owre L118[9 o M _
Jos Numeer 0544 071 ownercuent NSD POJ;**C [+
LOCATION
sornG MW - 44 SAMPLE oerrn Lo - 26
NUMBER OF RINGS DiSH =
WT.OFRNGS&WETSOL | =~ |[IWT.OFDISH& WETSOL | 2519
WILOFRNGS . . . & . ... ... .|iwroFDsH&DRYSOL | . 2414 .
WT. OF WET SOL WILOFMOSTURE 1 . .....
FIELD DENSTTY s R 2204
DAY DENSTY WT. OF DRY SOL
FIELD MOISTURE CONTENT Z 3
WASH SIEVE DRY SEVE WEBGHT OF OVEN DRY SOL (grams)
DiSH DiSH SEVE WEGHT | ACCUMULATIVE ACCUMULATIVE PERCENT
NUMBER WBIGHT NUMBER RETAINED RETAINED RETAINSD j FINER
3-
" 9.1/
] 3/4. . .
3se" O
#4 195
PAN :
TOTAL
ACCUM. ACCUMULATIVE PERCENT
onmen | we NUMBER || RETANED | nemamed PARTIAL TOTAL
RETAINED [ PNER FINER
#10 4,44 '
#20 0.5 ]
#40 74 25
#60 46.5’7
#100 £, 19 ,
#200 1.5 | |
PAN
TOTAL )

%ames & Moore




Percent Finer By Weight

GRADATION CURVE

Boring MW-13 Sample at 38-40 feet

100 » - i == :

95

" N

85 N

°: X

: Y

as1{moisture 14.8 % N

40

5| SM <

‘*° 'Y

25 T

20 ,

15 \

10

5 3/4" #4 [#10 #40 | | #200

M ' o5 — 20 0.43 ' 0.15 '
19.0 48 0.85 0.25 0.075

Grain Size In Millimeters




NSP Project

Boring Mw-13
Sample at 38-40 feet

Moisture Content = 14.8

SIEVE

Dry weight of total sample= 197.8

weight
Sieve # retained

1.5 inch 0
3/4 inch 0
3/8 inch 0
4 0
10 1.68
20 33.18
40 105.94
€0 144.85
100 159.44
200 167.37

A e S e

Wet soil & dish
Dry soil & dish
Dish

ANALYSIS

g

%
Finer Finer
100.00% 100.0
100.00% 100.0

100.00% 100.0

100.00% 100.
99.15% 99.
83.23% 83.
46.44% 46.
26.77% 26.
19.39% 19.
15.38% 15.

Babd obd NN O

411.4
382.1
184.3



MECHANICAL ANALYSIS (34 Ha  -#20(

DATE L’/ &9l sy EH
JOB NUMBER 9 A 7/ OWNER/CLIENT I\l‘f/ T;E-C < r—

LOCATION

P
BORING MW - '3 SAMPLE DEPTH ﬁ - 40
NUMBER OF RINGS DISH ST
WLOFRNGS&WETSOL |~ [|WIOEDSH&WETSOL ). 4\1-49-..
WILOFRNGS .o ... ... |[IWT.OFDISH&DRY SOL | A2
WT. OF WET SOL WT.OF MOISTURE | eeapenaen
FIELD DENSITY wroFpsd ] [Zso=)
DRY DENSITY ' “}{ WT. OF DRY SOL
. ) FIELD MOISTURE CONTENT /Y. 8
WASHSEVE ____~  DRYSEVE_____ WBGHT OF OVEN DRY SOL __(grams)
DISH DISH SEVE WEGHT | ACCUMULATIVE ACCUMULATIVE PERCENT
NUMBER WBIGHT NMBER || REmNED | mwaamn RETAINSD | FNER
3.
T 1-1/20
- 3/4"
;e |
#4 - O
PAN '
TOTAL
ACCUM ACCUMUI_ATIVE PERCENT
DISH DISH SEVE WBGHT
| NUMBER | weIGHT NMSER || RETANED | memaned PARTIAL TOTAL
RETAINED [ ANER FINER
#10 L.
#20 | 22 18
054
#60 144'@5
#100 I% 4
o | 6137
PAN
TOTAL

%ames & Moore



Percent Finer By Weight
CEEETEBRINTE8ES

GRADATION CURVE

Boring MW-5C Sample at 71-73 feet

AN

<

- moisture 13.0 %

SM

HE

&

15

10

3/4"

85
18.0

#4 [

#10

48

20

0.85

#40

0.43

Grain Size In Milimeters

028

0.15

i
#200

0.075




NSP Project

Boring MwW-5C
Sample at 71-73 feet

Moisture Content = 13.0

SIEVE

Dry weight of total samples= 243.3

weight
Sieve # retained

1.5 inch 0
3/4 inch 16.46
3/8 inch 24.85

# 4 31.12
# 10 37.52
# 20 55.32
‘# 40 95.28
# 60 147.3
# 100 187.28
# 200 210.5

Wet soil & dish
Dry soil & dish

Dish

ANALYSIS

g

Finer

100.
93.
89.

.21%

.58%

.26%

60.

.46%

23.

87
84
77
39

13

00%
23%
79%

83%
03%

.48%

%
Finer

100.
83.
89.
87.
84.
77.
60.
39.
23.
13.

VO UMoOWoaNoNO

486.6
455
211.7



MECHANICAL ANALYSIS S& Ha -#20

onre L[ 1©[90 sy It =
JOB NUMBER 0544 07! owner/cuent NS HZOJG[;‘/" ,/FYT\/AD} eSS

LOCATION

BORING MW - BC SAMPLE DEPTH 7 | - ’73
NUMBER OF RINGS DISH <TSO
WT.OFRNGS&WETSOL | = [IWILOFDISH&WETSOL 1 .‘%,g
W OFRNGS T I wToFpisraDRY soL | 4550
WT. OF WET SOL WT.OF MOISTURE . ...,
FIELD DENSITY WLOFDISH ... 2111,
DRY DENSITY WT. OF DRY SOLL

FIELD MOISTURE CONTENT (3.0
WASH SEEVE DRY SEVE WBGHT OF OVEN DRY SOL (grams)
DISH DISH SEVE WEIGHT AW ACCUMULATIVE PERCENT
NUMBER WEGHT NUMBER RETAINED RETARED RETADED T ~eR
3 1 |
R 'O
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APPENDIX E
GROUNDWATER SAMPLE ANALYTICAL REPORTS
AND SAMPLE CHAIN OF CUSTODY RECORDS
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NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 b
Analytical Laboratory and Environmental Services (

400 North Lake Avenue - Crandon, W1 54520
Tel:(715)478-2777 Fax:(715)478-3060

ANALYTICAL REPORT PAGE: 1 NLS PROJECT# 17854

R:?:? Saggogiainor U [E?rﬁ)[€3[“]rﬁij[-1

2701 International Lane

fasd 53704 ! NOV -6 1985 If

Madison, WI
o\t i g

- 8 B e ot T " Y - - w eSS -

Client:

Project Description: NSP, Ashland

Sample ID: MW-5A NLS#: 91952
Ref. Line 1 of COC 16650 Description: MW-5A
Collected: 10/18/95 Received: 10/19/95 Reported: 11/02/95

Parameter

Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP 1.9 ug/L 1.8 6.5 SW846 6010 10/24/95
Cadmium, dis. as Cd bg Ice ND ug/L 0.16 0.58 SW846 6010 10/24/95
Chromium, dis. as Cr by ICP ND ug/L 0.61 2.1 SW846 6010 10/24/95
Copper, dis. as Cu by ICP 1.7 ug/L 1.7 6.0 SW846 6010 10/24/95
Iron, dis. as Fe by ICP 0.083 mg/L 0.015 0.054 SW846 6010 10/24/95
Lead, dis. as Pb by ICP 2.2 ug/L 2.0 6.4 SW846 6010 10/24/9S
Selenium, dis. as Se by furnace ND ug/L 1.5 5.0 SWB46 7740 10/23/95
Zinc, dis. as 2n by ICP ND ug/L 12 12 SWB46 6010 10/24/95
Metals digestion - dissolved ICP yes SWB46 3050 10/23/95
Metals digestion - dissolved Furnace yes SW846 3050 10/23/95
VOCs (water) by EPA 8021 see attached SW846 8021 10/24/95
Organics Extraction (A/B/N) yes 10/20/95
Acids/Bases/Neutrals by EPA 8270 see attached SW846 8270 10/23/95
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, NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, WI 54520
Tel:(715)478-2777 Fax:(715)478-3060

WIS. LAB CERT. NO. 721026460

ANALYTICAL REPORT

PAGE: 2 NLS PROJECT# 17854

Client: Dames & Moore
Attn: Dave Trainor
2701 International Lane

#210
Madison, WI 53704

Project Description: NSP, Ashland

Sample ID: MW-5B NLS#: 91953
Ref. Line 2 of COC 16650 Description: MW-58
Collected: 10/19/95 Received: 10/19/95 Reported: 11/02/956

Parameter

Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP 2.5 ug/L 1.8 6.5 SW846 6010 10/24/95
Cadmium, dis. as Cd by ICP ND ug/L 0.16 0.58 SWB46 6010 10/24/95
Chromium, dis. as Cr by ICP ND ug/L 0.61 2.1 SWB46 6010 10/24/95
Copper, dis. as Cu by ICP ND ug/L 1.7 6.0 SW846 6010 10/24/95
Iron, dis. as Fe by ICP 0.046 mg/L 0.015 0.054 SW846 6010 10/24/95
Lead, dis. as Pb by ICP 3.3 ug/L 2.0 6.4 SW846 6010 10/24/95
Selenium, dis. as Se by furnace ND ug/L 1.5 5.0 SWB46 7740 10/23/95
Zinc, dis. as Zn by ICP ND ug/L 12 12 SWB46 6010 10/24/95
Metals digestion - dissolved ICP yes SW846 3050 10/23/95
Metals digestion - dissolved Furnace yes SWB846 3050 10/23/95
VOCs (water) by EPA 8021 see attached SWe46 8021 10/24/95
Organics Extraction (A/B/N) yes 10/20/95
Acids/Bases/Neutrals by EPA 8270 see attached SW846 8270 10/23/95
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NORTHERN LAKE SERVICE, INC. : WIS. LAB CERT. NO. 721026460

Analytical Laboratory and Environmental Services

400 North Lake Avenue - Crandon, Wi 54520

Tel:(715)478-2777 Fax:(715)478-3060

ANALYTICAL REPORT PAGE: 3 NLS PROJECT# 17854
Client: Dames & Moore
Attn: Dave Trainor
2701 International Lane
#210
Madison, WI 53704
Project Description: NSP, Ashland
Sample ID: MW-5 NLS#: 91954
Ref. Line 3 of COC 16650 Description: MW-5
Collected: 10/19/95 Received: 10/19/95 Reported: 11/02/95
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.1 3.9 SW846 6010 10/26/95
Cadmium, dis. as Cd by ICP ND ug/L 0.23 0.81 SW846 6010 10/26/95
Chromium, dis. as Cr by ICP ND ug/L 0.60 2.1 SWB46 6010 10/26/95
Copper, dis. as Cu by ICP 1.4 ug/L 0.68 2.4 SW846 6010 10/26/95
Iron, dis. as Fe by ICP 2.5 mg/L 0.0017 0.0059 SW846 6010 10/26/95
Lead, dis. as Pb by ICP 1.3 ug/L 1.2 4.2 SW846 6010 10/26/95
Selenium, tot. as Se by furnace ND ug/L 1.4 5.1 SW846 7740 11/01/95
Zinc, dis. as Zn by ICP 840 ug/L 12 12 SWB46 6010 10/26/95
VOCs (water) by EPA 8021 see attached ) SW846 8021 10/20/95
Organics Extraction (A/B/N) yes 10/20/95
Acids/Bases/Neutrals by EPA 8270 see attached SWB846 8270 10/24/95
Sample ID: Trip Blank NLS#: 91955
Ref. Line 4 of COC 166560 Description: Trip Blank
Collected: 10/19/95 Received: 10/19/95 Reported: 11/02/95
Parameter Result Units MDL LOQ Method Date
VOCs (water) by EPA 8021 see attached SW846 8021 10/20/95

Please note that analytical results greater than the MDL but less than the LOQ are within a region of "Less-Certain Quantitation".
Results greater than the LOQ are considered to be in the region of "Certain Quantitation”,

MDL

Method Detection Limit LOQ = Limit of Quantitation ND = Not Detected Date = Date Analysis Performed
DWB

Dry Weight Basis NA = Not Applicable sDWB = (mg/kg DWB) /10000

-

Authorized by:

Reviewed by: R. T. Krueger
Laboratory Manager




ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270

Page: 1
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91952 MW-5A
Name ug/L ug/L uq/L
Acenaphthene 2.0 ND
Acenaphthylene 2.0 13
Aniline 2.0 15
Anthracene 2.0 8.7
Benzoic Acid 10 ND
Beunzo (a) anthracene 2.0 ND
Benzo (a) pyrene 2.0 ND
Benzo (b) fluoranthene 2.0 ND
Benzo (k) fluoranthene 2.0 ND
Benzo (g,h,i) perylene 2.0 ND
Bis (2-Chloroethoxy) methane 2.0 ND
Bis (2-Chloroethyl) ether 2.0 ND
Bis (2-Chloroisopropyl) ether 2.0 ND
Bis (2-Ethylhexyl) phthalate 10 ND
4 -Bromophenyl phenyl ether 2.0 ND
Butyl benzyl phthalate 2.0 ND
2-Chloronaphthalene 2.0 ND
4 -Chlorophenyl phenyl ether 2.0 ND
Chrysene 2.0 ND
Dibenzo (a,h) anthracene 2.0 ND
Di-n-butylphthalate 10 ND
Di-n-octylphthalate 2.0 ND
1,2-Dichlorobenzene 2.0 ND
1, 3-Dichlorobenzene 2.0 ND
1,4-Dichlorobenzene 2.0 ND
Diethylphthalate 2.0 ND
Dimethylphthalate 2.0 ND
2,4-Dinitrotoluene 2.0 ND
2,6-Dinitrotoluene 2.0 ND
Fluoranthene 2.0 ND
Fluorene 2.0 4.0
Hexachlorobenzene 2.0 ND
Hexachlorobutadiene 2.0 ND
Hexachlorocyclopentadiene 2.0 ND
Hexachloroethane 2.0 ND
Indeno (1,2,3-cd) pyrene 2.0 ND
Isophorone 2.0 ND
Naphthalene 2.0 650
Nitrobenzene 2.0 ND
n-Nitrosodiphenylamine 2.0 ND )
Phenanthrene 2.0 8.3 '
Pyrene 2.0 ND
1,2,4-Trichlorobenzene 2.0 ND
Benzyl alcohol 2.0 ND
4-Chloroaniline 2.0 ND
4-Chloro-3-methylphenol 2.0 ND
2-Chlorophenol 2.0 ND
Dibenzofuran 2.0 ND
2,4-Dichlorophenol 2.0 ND
2,4-Dimethylphenol 2.0 180
4,6-Dinitro-2-methylphenol 10 ND
2,4-Dinitrophenol 10 ND
2-Methylnaphthalene 2.0 79 .
2-Methylphenol T - 2.0 160




Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854

Analyte

Name

4 -Methylphenol
2-Nitroaniline
3-Nitroaniline

4 -Nitroaniline
2-Nitrophenol

4 -Nitrophenol

N Nitroso-di-N-propylamine
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

—
o

Page: 2

ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270

91952 MM-5A

ug/L
59

ND
ND
ND
ND

ND

58888

I DU T
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ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270

Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854

Analyte

Name

Acenaphthene
Acenaphthylene

Aniline

Anthracene

Benzoic Acid

Henzo (o) anthracene

Benzo {a) pyrene

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (g,h,i) perylene

Bis (2-Chloroethoxy) methane
Bis (2-Chloroethyl) ether
Bis (2-Chloroisopropyl) ether
Bis (2-Ethylhexyl) phthalate
4 -Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Dibenzo {(a,h) anthracene
Di-n-butylphthalate
Di-n-octylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Diethylphthalate
Oimethylphthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone

Naphthalene

Nitrobenzene
n-Nitrosodiphenylamine
Phenant hrene

Pyrene
1,2,4-Trichlorobenzene
Benzyl alcohol
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chlorophenol
Dibenzofuran
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol R -~
2-Methylnaphthalene

Page: 3

91953 MW-5B

1100
ND
ND -
770

e e
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ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270

Customer: Dames & Moore
Project Description: NSP, Ashland

Northern Lake Service Project Number:

Analyte

Name
2-Methylphenol
4 -Methylphenol
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
2 Nitrophenol

4 Nitrophenol

N-Nitrogo-di-N-propylamine
Pentachlorophenol

Phenol

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

17854

Page: 4

MDL LOQ 91953 MW-5B
ug/L ug/L ug/L
20 450
20 750
100 ND
100 ND
100 ND
20 ND
100 ND
20 ND
100 ND
20 270
100 ND
100 ND
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ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270
Page: 5
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91954 MW-S
Name ug/L ug[b ug/L
Acenapht hene 20 340
Acenaphthylene 20 ND
Aniline 20 ND
Anthracene 20 84
Benzoic Acid 100 ND
Huenzo (a) anthracene 20 41
Bunzo (a) pyrene 20 36
Benzo (b) fluoranthene 20 25
Benzo (k) fluoranthene 20 ND
Benzo (g,h,i) perylene 20 ND
Bis (2-Chloroethoxy) methane 20 ND
Bis (2-Chloroethyl) ether 20 ND
Bis (2-Chloroisopropyl) ether 20 ND
Bis (2-Ethylhexyl) phthalate 100 ND
4-Bromophenyl phenyl ether 20 ND
Butyl benzyl phthalate 20 ND
2-Chloronaphthalene 20 ND
4-Chlorophenyl phenyl ether 20 ND
Chrysene 20 37
Dibenzo (a,h) anthracene 20 ND
Di-n-butylphthalate 100 ND
Di-n-octylphthalate 20 ND
1, 2-Dichlorobenzene 20 ND
1,3-Dichlorobenzene 20 ND
1,4-Dichlorobenzene 20 ND
3, 3-Dichlorobenzidine 100 . ND
Diethylphthalate 20 ND
Dimethylphthalate 20 ND
2,4-Dinitrotoluene 20 ND
2,6-Dinitrotoluene 20 ND
Fluoranthene 20 100
Fluorene 20 110
Hexachlorobenzene 20 ND
Hexachlorobutadiene 20 ND
Hexachlorocyclopentadiene 20 ND
Hexachloroethane 20 ND
Indeno (1,2,3-cd) pyrene 20 ND
Isophorone 20 ND
Naphthalene 20 1100
Nitrobenzene 20 ND
n-Nitrosodiphenylamine 20 ND
Phenant ba ene 20 350
Pyt ene 20 150
1,2,4-Trichlorobenzene 20 ND
Benzyl alcohol 20 ND
4-Chloroaniline 20 ND
4-Chloro-3-methylphenol 20 ND
2-Chlorophenol 20 ND
Dibenzofuran 20 ND
2,4-Dichlorophenol 20 ND
2,4 -Dimethylphenol 20 ND
4,6-Dinitro-2-methylphenol 100 ND
2,4 -Dinitrophenol S - 100 . . ND .
2-Methylnaphthalene 20 3s0




ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270

Page: 6
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91954 MW-S
Name ug/L ug/L ug/L
2-Methylphenol 20 ND
4 -Methylphenol 20 ND
2-Nitroaniline 100 ND
3-Nitroaniline 100 . ND
4-Nitroaniline 100 ND
2 Nityophenol 20 ND
4 Nitrophenol 100 ND
N-Nitroso-di-N-propylamine 20 ND
Pentachlorophenol 100

2,4,5-Trichlorophenol 100

ND
Phenol 20 ND
ND
2,4,6-Trichlorophenol 100 ND
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ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Page: 1
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ
Name ug/L ug/L
Benzene 5.7 20
Bromobenzene 17 56
Bromochloromethane 17 65
Bromodichloromethane 14 447
Bromoform 30 100
Bromomet hane 11 43
n-Butylbenzene 12 42
sec-Butylbenzene 9.3 32
tert -Butylbenzene 14 47
Carbon Tetrachloride 32 110
Chlorobenzene 27 100
Chloroethane 11 39
Chloroform 45 170
Chloromethane 28 97
2-Chlorotoluene 14 47
4-Chlorotoluene 12 42
Dibromochloromethane 15 56
1, 2-Dibromo- 3-Chloropropane 27 100
1,2-Dibromoethane 29 100
Dibromomethane 37 140
1,2-Dichlorobenzene 18 53
1,3-Dichlorobenzene 27 90
1,4-Dichlorobenzene 28 91
Dichlorodif luoromethane 13 40
1,1-Dichloroethane 17 55
1,2-Dichloroethane 19 72
1,1-Dichloroethene 11 36
cis-1,2-Dichloroethene 25 85
trans-1,2-Dichloroethene 9.5 32
1, 2-Dichloropropane 37 140
1, 3-Dichloropropane 21 k]
2,2-Dichloropropane 45 170
1,1-Dichloropropene 32 110
cis-1,3-Dichloropropene 20 75
trans-1, 3-Dichloropropene 20 15
Ethylbenzene 7.3 24
Hexachlorobutadiene 18 62
1sopropylbenzene 9.1 31
p-Isopropyltoluene 38 120
Methylene chloride 9.7 37
Naphthalene 28 94
n Propy tbenzene 22 69
ortho-Xylene/Styrene 23 80
1,1,1,2-Tetrachloroethane 27 100
1,1,2,2-Tetrachloroethane 17 65
Tetrachloroethene 21 13
Toluene 10 34
1,2,3-Trichlorobenzene 18 63
" 1,2,4-Trichlorobenzene 12 40
1,1,1-Trichloroethane 18 68
1,1,2-Trichloroethane 21 81
Trichloroethene 9.6 33
Trichlorofluoromethane- -~ 11- 40
1,2,3-Trichloropropane 17 63

91952 MW-5A
ug/L
13000
ND
ND
ND
ND
ND
14
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5555588888

1600
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ANALYTICAL RESULTS: VOC’s by EPA 8021 - Water

Page: 2

Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91952 MW-SA
Name ug/L ug/L ug/L
1,2,4-Trimethylbenzene 18 61 130
1,3,5-Trimethylbenzene ’ 12 42 44
Vinyl chloride 28 92 ND
meta,para-Xylene 43 150 890
tert -Butylmethyl ether 13 49 ND
tuopropy et her 13 49 16

Sutrogate Recovery on Fluorobenzene = 101 %
Surrogate Recovery on 1,4-Dichlorobutane = 82.6 §%




ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Page: 3
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ
Name ug/L ug/L
Benzene 5.7 20
Bromobenzene 17 56
Bromochloromethane 17 65
Bromodichloromethane 14 47
Bromoform 30 100
Bromomet hane 11 43
n Butylbenzene 12 4?2
sec-Butylbenzene 9.3 32
tert-Butylbenzene 14 47
Carbon Tetrachloride 32 110
Chlorobenzene 27 100
Chloroethane 11 39
Chloroform 45 170
Chloromethane 28 97
2-Chlorotoluene 14 47
4 -Chlorotoluene 12 42
Dibromochloromethane 15 56
1,2-Dibromo-3-Chloropropane 27 100
1, 2-Dibromoethane 29 100
Dibromomethane 37 140
1,2-Dichlorobenzene 15 583
i, 3 -Dichlorobenzene 27 90
1,4-Lichlorobenzene 28 91
Dichlorodifluoromethane 13 40
1,1-Dichloroethane 17 55
1,2-Dichloroethane 19 72
1,1 -Dichloroethene 11 36
cis-1,2-Dichloroethene 25 85
trans-1,2-Dichloroethene 9.5 32
1, 2-Dichloropropane 37 140
1, 3-Dichloropropane 21 73
2,2-Dichloropropane 45 170
1,1-Dichloropropene 32 110
cis-1,3-Dichloropropene 20 75
trans-1,3-Dichloropropene 20 5
Ethylbenzene 7.3 24
Hexachlorobutadiene 18 62
Isopropylbenzene 9.1 31
p-Isopropyltoluene 38 120
Methylene chloride 9.7 37
Naphthalene 28 94
1 Propylbenzene 22 69
ortho-Xylene/Styrene 23 80
1,1,1,2-Tetrachloroethane 27 100
1,1,2,2-Tetrachloroethane 17 65
Tetrachloroethene 21 13
Toluene 10 34
1,2,3-Trichlorobenzene 18 63
1,2,.4-Trichlorobenzene 12 40
1,1,1-Trichloroethane 18 68
1,1,2-Trichloroethane 21 81
Trichloroethene 9.6 33
Trichlorofluoromethane- - 11 40 -

1,2,3 - Trichloropropane 17 63

91953 MW-SB
ug/L
31000
ND
ND
ND
ND
ND
38

ND
ND
ND
ND
ND
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ANALYTICAL RESULTS: VOC‘'s by EPA 8021 - Water

Page: 4
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ
Name : ug/L ug/L
1,2,4-Trimethylbenzene 18 61
1,3,5-Trimethylbenzene 12 42
Vinyl chloride 28 92
meta,para-Xylene 43 150
tert-Butylmethyl ether 13 49
1sopropyl et her 13 49

Surrugate Recovery on Fluorobenzene = 97.7 %
Surrogate Recovery on 1,4-Dichlorobutane = 84.0 %

91953 MW-5B
ug/L

460

140

ND

2900

16

ND
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ANALYTICAL RESULTS: VOC‘’s by EPA 8021 - Water . \
Page: §
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91954 MW-5
Name ugq/L ug/L ug/L
Benzene 5.7 20 24
Bromobenzene 17 56 ND
Bromochloromethane ' : 17 65 ND
Bromodichloromet hane 14 47 ND
Bromoform 30 100 -ND
Haomomet hane 11 43 ND
t-Bul ylbenzene 12 . 42 22
sec-Butylbenzene 9.3 32 ND
tert -Butylbenzene 14 47 RD
Carbon Tetrachloride 32 110 ND
Chlorobenzene 27 100 ND
Chloroethane 11 39 ND
Chloroform 45 170 ND
Chloromethane 28 97 ND
2-Chlorotoluene 14 47 ND
4 -Chlorotoluene 12 42 ND
Dibromochloromethane 15 56 ND
1,2-Dibromo-3-Chloropropane 27 100 ND
1,2-Dibromoethane 29 100 ’ ND
Dibromomethane 37 140 ND
1,2-bichlorobenzene 15 53 ND
1, 3-Dichlorobenzene 27 90 ND
1,4-bDichlorobenzene 28 91 ND
Dichlorodifluoromethane 13 40 ND
1,1-Dichloroethane 17 55 ND
1, 2-Dichloroethane 19 72 ND
1,1-Dichloroethene 11 36 ND
cis-1,2-Dichloroethene 25 85 ND
trans-1, 2-Dichloroethene 9.5 32 ND
1, 2-Dichloropropane 37 140 ND
1,3-Dichloropropane 21 73 ND
2,2-Dichloropropane 45 170 ND
1,1-Dichloropropene 32 110 ND
cis-1,3-Dichloropropene 20 75 ND
trans-1, 3-Dichloropropene 20 75 ND
Ethylbenzene 7.3 24 140
Hexachlorobutadiene 18 62 ND
Isopropylbenzene 9.1 k31 36
p- Isopropyltoluene 38 120 ND
Methylene chloride 9.7 37 ND
Naphthalene 28 94 6700
n Propylbenzene 22 69 ND
ortho-Xylene/Styrene 23 80 290
1,1,1,2-Tetrachloroethane 27 100 ND
1,1,2,2-Tetrachloroethane 17 65 ND
Tetrachloroethene 21 73 ND
Toluene 10 34 120
1,2,3-Trichlorobenzene 18 63 ND
1,2,4-Trichlorobenzene 12 40 ND
1,1,1-Trichloroethane 18 68 ND
1,1,2-Trichloroethane 21 81 ND
Trichloroethene 9.6 33 ND
Trichlorofluoromethane - 11 - 40 - - ND -
1,2,3-Trichloropropane 17 63 ND




ANALYTICAL RESULTS: VOC’s by EPA 8021 - Water :

Page: 6
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91954 MW-5
Name ug/L ug/L ug/L
1,2,4-Trimethylbenzene 18 61 62
1,3,5-Trimethylbenzene 12 42 30
vinyl chloride 28 92 ND
meta,para-Xylene 43 150 90
tert -Butylmethyl ether 13 49 ND
Isopropyl ot her 13 49 ND

Surrugyate Recovery on Fluorobenzene = 94.0 %
Surrogate Recovery on 1,4-Dichlorobutane = 77.5 %
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ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water . _\
Page: 7

Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91955 Trip Blank
Name ug/L ug/L ug/L
Benzene 0.11 0.39 ND
Bromobenzene 0.34 1.1 ND
Bromochloromethane 0.34 1.3 ND
Bromodichloromet hane 0.27 0.94 ND
Bromoform 0.60 2.1 ND
1 omomet hane 0.23 0.8% RD
n-Bulylbenzene 0.29 0.83 ND
sec-Butylbenzene 0.19 0.64 ND
tert-Butylbenzene 0.28 0.94 ND
Carbon Tetrachloride 0.65 2.2 ND
Chlorobenzene 0.55 2.1 ND
Chloroethane 0.23 0.78 ND
Chloroform 0.90 3.4 ND
Chloromethane 0.56 1.9 ND
2-Chlorotoluene 0.28 0.94 ND
4 -Chlorotoluene 0.24 0.84 ND
Dibromochloromethane 0.30 1.1 ND
1, 2-Dibromo-3-Chloropropane 0.54 2.1 ND
1, 2-Dibromoethane 0.58 2.0 ND
Dibromomethane 0.75 2.8 ND
1,2-Dichlorobenzene 0.30 1.1 ND
1,3-Dichlorobenzene 0.54 1.8 ND
1,4-Dichlorobenzene 0.57 1.8 ND
Dichlorodif luoromethane 0.25 0.80 ND
1,1-Dichloroethane 0.35 1.1 ND
1,2-Dichloroethane 0.38 1.4 ND
1,1-Dichloroethene 0.21 0.73 ND
cis-1,2-Dichloroethene 0.49 1.7 ND
trans-1,2-Dichloroethene 0.19 0.63 ND
1,2-Dichloropropane 0.75 2.8 ND
1, 3-Pichloropropane 0.42 1.5 ND
2,2-Dichloropropane 0.90 3.4 ND
1,1-Dichloropropene 0.65 2.2 ND
cis-1,3-Dichloropropene 0.40 1.5 ND
trans-1,3-Dichloropropene 0.40 1.5 ND
Ethylbenzene 0.15 0.48 ND
Hexachlorobutadiene 0.36 1.2 ND
Isopropylbenzene 0.18 0.63 ND
p- Isopropyltoluene 0.77 2.4 ND
Methylene chloride 0.19 6.73 ND
Naphthalene 0.56 1.9 ND
n Propylbenzene 0.43 1.4 ND
ortho-Xylene/Styrene 0.46 1.6 ND
1,1,1,2-Tetrachloroethane 0.55 2.1 ND
1,1,2,2-Tetrachloroethane 0.35 1.3 ND
Tetrachloroethene 0.42 1.5 ND
Toluene 0.21 0.69 ND
1,2,3-Trichlorobenzene 0.37 1.3 ND
1,2,4-Trichlorobenzene 0.23 0.80 ND
1,1,1-Trichloroethane 0.36 1.4 ND
1,1,2-Trichloroethane 0.43 1.6 ND
Trichloroethene 0.19 0.66 ND
Trichlorofluoromethane- - 0.21 0.81 ND -
1,2,3-Trichloropropane 0.33 1.3 ND
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ANALYTICAL RESULTS: VOC‘'s by EPA 8021 - Water

Page: 8
Customer: Dames & Moore
Project Description: NSP, Ashland
Northern Lake Service Project Number: 17854
Analyte MDL LOQ 91955 Trip Blank
Name ug/L ug/L ug/L
1,2,4-Trimethylbenzene 0.36 1.2 ND
1,3,5-Trimethylbenzene 0.24 0.84 ND
Vinyl chloride 0.55 1.8 ND
meta,para-Xylene 0.86 3.0 ND
tert-Butylmethyl ether 0.26 0.98 ND
Isopropyl ether 0.26 0.98 ND

Surrogate Recovery on Fluorobenzene = 99.4 %
Surrogate Recovery on 1,4-Dichlorobutane = 105 %




'NORTHERN LAKE SERVICE, INC.

Analytical Laboratory and Environmental Services

400 North Lake Avenue ¢ Crandon, Wi 54520
Tel: (715) 478-2777 » Fax: (715) 478-3060

RETURN THIS FORM WITH SAMPLES.

vo. 16680

SAMPLE COLLECTION AND
CHAIN OF CUSTODY RECORD

Wisconsin Lab Cert. No. 721026460

CLIENT PROJ CTTTTLE
Dames & Moo Ashla
ADDRESS - ] PROJECT NO P.0. NO.
276! Tatec nefional La #2310
STATE zp CONTACT . PHONE
{\«Q.B 195N Wl 53784 | Dhye Tffc&cv\'o(‘ o' 244 -17%%
SAMPLE ID e SNETTE SaMPLE | Shab ‘-’/HCW/[%F%F‘—SEW“"VE COLLECTION REMARKS
A ofrs[9s” M0 | W |GRABIR (R | | Snert Tucnoves
MWw-58  lyifss 080 G kRag | [ || |] Shoct Tumoues
ojuhs o | |, [, W [NV Rea, TAT
K
0 Blamk i - -
CONTAINER PRESERVATIVES & PREPARATION
DW = arinking water PROD = product P = plastic NP = nothing added  OH = sodium hydroxide
TIS = tissue SOIL = soil G = glass S = sutfuric acid HA = hydrochioric &
AR = gir SED = sediment V = giass vial N = nitric acid ascorbic acid
B = plastic bag 2 = zinc acetate H = hydrochioric acid
describe others £ fiold fitared

‘3‘5358“’"13"Mu)¢

CUSTODY SEAL NO. (IF ANY) ]mr"g// 0D

REGEIVED BY {signasure) *

/D(D 1:\11‘}5 {400

nsun:uusnso BY. sagnatuvi l !

RELINQUISHED BY (signature) RECEIVED BY (signature)

‘DATEMME

.. DISPATCHED BY (signature)

METHOD OF TRANSPORT

DATEIIME

BB

‘REMARKS & OTHER INFORMATION

FSGEY)H 7 TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED.

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE.
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY.

s

DUPLICATE COPY
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NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, WI 54520
Tel:(715)478-2777 Fax:(715)478-3060

ANALYTICAL REPORT

|-

U N

WIS. LAB CERT. NO. 721026460

\‘

PAGE: 1 NLS PROJECTH# 27593
Client: Dames & Moore -
Attn: Dave Trainor lr ]!§ _7 W ‘ﬂﬂ(‘ﬂ?
2701 International Lane ! !
Suite 210 R
Madison, WI 53704 ; i} JUN ) 1995 ’
Project Description: NSP ! i
Project Title: 05644-071 .
L .
I ANV TR L
Sample ID: MW-7 NLS#: 107027 e R
Ref. Line 1 of COC 19955 Description: MW-7
Collected: 06/04/96 Received: 06/05/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SW846 6010 06/06/96
Cadmium, dis. as Cd by ICP 0.19 ug/L 0.12 0.38 SW846 6010 06/06/96
Chromium, dis. as Cr by ICP 0.50 ug/L 0.26 0.93 SWB46 6010 06/06/96
Copper, dis. as Cu by ICP 0.88 ug/L 0.54 1.9 SW846 6010 06/06/96
Iron, dis. as Fe by ICP 0.22 mg/L 0.0010 0.0035 SW846 6010 06/06/96
Lead, dis. as Pb by ICP 1.5 ug/L 1.5 5.2 SWB46 6010 06/06/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB46 7740 06/17/96
Zinc, dis. as Zn by ICP ND ug/L 12 1 SWB46 6010 06/06/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/17/96
Base/Neutral/Acid Extraction by 3510B yes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96
Sample ID: MW-T7A NLS#: 107028
Ref. Line 2 of COC 19955 Description: MW-7A
Collected: 06/04/96 Received: 06/05/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SWB46 6010 06/06/96
Cadmium, dis. as Cd bz cp 0.14 ug/L 0.12 0.38 SW846 6010 06/06/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SW846 6010 06/06/96
Copper, dis. as Cu by ICP ND ug/L 0.54 1.9 SWB46 6010 06/06/96
Iron, dis. as Fe by ICP 0.024 mg/L 0.0010 0.003S SWB46 6010 06/06/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SW846 6010 06/06/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB846 7740 06/17/96
Zinc, dis. as Zn by ICP ND ug/L 12 1 SW846 6010 06/06/96
VOCs (water) by EPA 8021 see attached SWe46 8021 06/12/96
Base/Neutral /Acid Extraction by 3510B yes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96
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NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, Wl 54520
Tel:(715)478-2777 Fax:(715)478-3060

T

ANALYTICAL REPORT
Client: Dames & Moore
Attn: Dave Trainor
2701 International Lane
Suite 210
Madison, WI 53704

Project Description: NSP
Project Title: 05644-071

T el S S

WIS. LAB CERT. NO. 721026460

PAGE: 2 NLS PROJECT# 27593

Sample ID: MW-8 NLS#: 107029
Ref. Line 3 of COC 19955 Description: MW-8
Collected: 06/04/96 Received: 06/05/96 Reported: 06/19/96

Parameter Regult Units
Base/Neutral/Acid Extraction by 3510B yes

Semivolatile GC/MS by 8270B see attached

Method Date

EPA 3510B
EPA 8270B

06/07/96
06/09/96

Please note that analytical results greater than the MDL but less than the LOQ are within a region of "Less-Certain Quantitation".

Results greater than the LOQ are considered to be in the region of "Certain Quantitation"”,.

MDL
DwWB

Method Detection Limit LOQ =
Dry Weight Basis NA =

Limit of Quantitation
Not Applicable

ND = Not Detected
sDWB = (mg/kg DWB) /10000

A R. G

Reviewed by:

Date = Date Analysis Performed

Authorized by:

R. T. Krueger
Laboratory Manager




ANALYTICAL RESULTS: VOC‘'s by EPA 8021 - Water
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Page: 1
Customer: Dames & Moore
Project Description: NSP Project Title: 05644-071
Northern Lake Service Project Number: 27593
Analyte MDL LoQ 107127 MW-7
Name ug/L ug/L ug -
Benzene sl 180 1882
Bromobenzene 160 540 NT
Bromochloromethane 58 200 NT
Bromodichloromethane 71 240 NT
Bromoform 7 240 NT
Bromomethane 50 170 NT
n-Butylbenzene 41 140 20C
sec-Butylbenzene 63 220 NT
tert-Butylbenzene s9 200 NT
Carbon Tetrachloride 54 180 NT
Chlorobenzene 56 190 NC
Chloroethane 52 180 ND
Chloroform 22 69 NC
Chloromethane s2 180 N
2-Chlorotoluene 68 230 N
4-Chlorotoluene 88 310 ND
Dibromochloromethane 57 200 ND
1,2-Dibromo-3-Chloropropane 230 780 ND
1,2-Dibromoethane 62 210 N
Dibromomethane 57 150 ND
1,2-Dichlorobenzene 75 260 ND
1,3-Dichlorobenzene 68 230 ND
1,4-Dichlorcbenzene 80 280 ND
Dichlorodifluoromethane s1 180 ND
1,1-Dichloroethane 64 220 ND
1,2-Dichloroethane S1 180 ND
1,1-Dichloroethene 83 180 ND
cis-1,2-Dichlorocethene s7 200 ND
trans-1,2-Dichloroethene s3 180 ND
1,2-Dichloropropane 52 180 ND
1,3-Dichloropropane S6 180 ND
2,2-Dichloropropane 82 280 ND
1,1-Dichlorcpropene s2 170 ND
cis-1,3-Dichloropropene 23 79 ND
trans-1,3-Dichloropropene 52 180 ND
Ethylbenzene 55 190 930
Hexachlorobutadiene 100 350 ND
Isopropylbenzere HY 190 NT
p-Isopropyltsoluen 50 200 NT
Methylene chloride 57 200 NT
Naphthalene 7 240 38C°C
n-Propylbenzene 62 210 NT
ortho-Xylene/Styrene 54 190 33¢
1,1,1,2-Tetrachloroethane 91 220 NT
1,1,2,2-Tetrackloroethane 91 310 NT
Terrachloroethene 57 210 NT
Toluene S1 180 29¢C
1,2,3-Trichlorobenzene 78 270 NT
1,2,4-Trichlorczenzene 64 210 NT
1,1,1-Trachleroechane 64 220 NT
1,1,2-Trichlorcechane 56 150 NT
Trichloroetherne 52 180 NT
Trichlorofluorcmethane 67 230 NT
1,2,3-Trichlorcpropane 160 550 N
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 2
Customer: Dames & Moore
Project Description: NSP Project Title: 05644-071
Northern Lake Service Project Number: 27593

Analyte MDL
Name ug/L
1,2,4-Trimethylbenzene 24
1,3,5-Trimethylbenzene 76
Vinyl chloride 41
meta,para-Xylene 120
tert-Butylmethyl ether LE]
Isopropyl ether 100

Surrogate Recovery on 2-Bromochlorobenzene (PID) = 99.2 %
Surrogate Recovery on 2-Bromochlorobenzene (HECD) = 119 &

260
130
400
310
360

107227 MW-7
gz
26C

ND

47C

58




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 1
Customer: Dames & Moore
Project Description: NSP Project Title: 05644-071
; Northern Lake Service Project Number: 27593
L
Analyte MDL LOQ 107228 MW-T7A
Name ug/L wg/L g/
! Benzene 95 330 660°
-— Bromobenzene 160 S60 ND
Bromochloromethane 58 180 NT
i romodichloromethane 60 190 ND
! Bromoform 190 660 NT
- Bromomethane 170 $70 NC
n-Butylbenzene 540 1900 29CC
i sec-Butylbenzene 290 1000 610
_L tert-Butylbenzene 250 1000 ND
Carbon Tetrachloride 630 2200 NT
, Chlorobenzene 450 1600 ND
% Chloroethane 250 870 ND
- Chloroform 320 1100 ND
Chloromethane 360 1200 ND
i 2-Chlorotoluene 290 1000 ND
_L 4-Chlorotoluene 260 880 ND
Dibromochloromethane 120 430 ND
1,2-Dibromo-3-Chloropropane 230 790 ND
l 1,2-Dibromoethane 120 420 ND
,L Dibromomethane 110 370 ND
1,2-Dichlorobenzene 66 210 ND
1,3-Dichlorobenzene 400 1400 ND
~[ 1,4-Dichlorobenzene 280 970 ND
Dichlorodifluoromethane 350 1200 ND
1,1-Dichloroethane 290 1000 ND
j 1,2-Dichloroethane 76 240 ND
‘L 1,1-Dichloroethene 290 1000 ND
cis-1,2-Dichloroethene 300 1000 ND
trans-1,2-Dichloroethene 280 980 ND
‘|' 1,2-Dichloropropane 73 230 ND
1,3-Dichloropropane 640 2200 ND
2,2-Dichloropropane 640 2200 ND
, 1,1-Dichloroprepene 270 940 ND
-L cis-1,3-Dichloropropene 350 1200 ND
trans-1,3-Dichloropropene 280 960 ND
Ethylbenzene 280 970 970
! Hexachlorobutadiene 310 1100 ND
! Isopropylbenzens 290 1000 ND
- p-lsopropylzoluen 320 1100 ND
Methylene chlcride 220 770 ND
‘ Naphthalene 240 920 5500
j_ n-Propylbenzene 270 940 2200
ortho-Xylene/Styrene 130 410 2100
1,1,1,2-Tertrachkloroethane 70 220 ND
1 1,1,2,2-Tecrachloroethane 390 1400 ND
- Tetrachloroethens 27C 920 ND
Toluene 25¢C 970 4600
i 1.2,3-Trichlorczenzene 1s¢ 500 ND
i 1,2.4-Trichler 130 460 ND
1,1,1-Trichlecrcezhane 310 1100 ND
1,1,2-Trichlorcechane 150 510 ND
j Trichloroethene 340 1200 ND
J_ Trichloroflucremethane 310 1100 ND
1,2.3-Trichlorceropane 3%0 1400 ND
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ANALYTICAL RESULTS: VOC's by

Page:

Customer: Dames & Moore
Project Description: NSP Project Title: 05644-071
Northern lLake Service Project Number: 27593

Analyte MDL

Name ug/L
1.2,4-Trimethylbenzene 260

1,3,5-Trimethyltenzene 570

Vinyl chloride 180

meta,para-Xylene 610

tert-Butylmethyl ether 470

Isopropyl ether 62

Surrogate Recovery on 2-Bromochlorobenzene-PID = 92.1 %
Surrogate Recovery on 2-Bromochlorobenzene-HECD = 89.9 %

EPA 8021 - Water

2

LoQ

1000
2000
620
2100
1600
200

107228 MW-TA
ua/z
720

ND

ND

17G6C

NZ

NT




ANALYTICAL RESULTS: Semi-Veolatile Organic Compounds by EPA 8270B
Page: 1
Customer: Dames & Moore
! Project Description: NSP Project Title: 05644-071
Northern Lake Service Project Number: 27593
Analyte 127227 MW-7
Name
Acenaphthene
- Acenaphthylene
4-Aminobiphenyl
I Aniline

Anthracene

£ 8
k8

ue/L

i8¢

O s s vnnn
n Y s s
5§88

]

Benzidine )
Benzo [a] anthracen

L
~N N
0
+

Benzo [a] pyrene

— Benzo (b] fluoranthene
Benzo(g,h,i]perylene
Benzo (k] £luoranthene

[N T
[ I, T
n v

@™

Benzoic Acid

- Benzyl Alcohol

Bis (2-chlorocethyl)ether
Bis (2-chloroethoxy)methane
Bis (2-ethylhexyl)phthalate
Bis (2-chloroisopropyl)ether
4 -Bromophenyl-phenyl ether
Butylbenzylphthalate

— 2-Chlorophenol
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalene

- 4-Chloroaniline
4-Chlorophenyl-phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo [a,h]anthracene
Dibenzofuran

- 1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorcbenzene

3,3’ -Dichlorobenzidine

- 2,4-bichlorophencl
2,6-Dichlorophencl
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalace

0

OOPDU\DMMQUU’I#NU\ONNUD—‘Q&N;JMO\HwNQ
w

5536565, 58558-56888585853585885853584 -

3
o
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)
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-

58585588 °588838838"

p- (Dimethylaminc: azobenzene

4,6-Dinitro-2-mezhylphenol

i 2,4-Dinitrophencl
2,4-Dinitrotoluene

2,6-Dinitrotolusne
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; Diphenylamine
—L 1,2-Diphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzerne
Hexachlorobutacd-ene
Hexachlorocyclczentadiene
! Hexachloroethare
_L Indeno(1,2,3-c3]pyrene
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Isopherone
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Customer:

Project Descript:ion: NSP

ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B

Dames x Moore

Northern Lake Service Project Number: 27593

Analyte
Name

2-Methylnaphthalen
2-Methylphenol

3 & 4-Methylpherol
N-nitroso-di-n-propylamine

N-nitrosodi-n-butylamine

N-nitroscdimethylamine

N-nitrosopiperidine

N-nitrosodipheny.amine

Naphthalene

1-Naphthylamine
2-Naphthylamine
2-Nitroaniline

3-Nitroaniline

Nitrobenzene
2-Nitrophenol

4-Nitroaniline
4-Nitrophenol
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol

Phenanthrene

Phenol

Pyrene
Pyridine

1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
1,2,4-Trichloxrobenzene
2,4,5-Trichlorophenol
2,4,6-Trichloropkenol

Surrogate
Surrogate
Surrogate
Surrogate
Surrogate
Surrégate

Recovery
Recovery
Recovery
Recovery
Recover

Recovery

on 2-Fluorophenol = 56.3 %
on Phenol-ds = 37.1 %
on Nitrobenzene-dS = 113 %

on 2-Fluorobiphenyl = 76.0 %
on 2,4,6-Tribromophenol = 73.0 %

on Terphenyl-di4 = 65.5 %

Project Title: 05644-071

Page: 2

MDL
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B

Customer: Dames & Moore
Project Description: NSP

Project Title:

Northern Lake Service Project Number: 27593

Analyte

Name
Acenaphthene
Acenaphthylene
4 -Aminobiphenyl
Aniline
Anthracene
Benzidine
Benzo[a]anthracene

Benzo [a]lpyrene

Benzo [b] £luoranchene

Benzo (g.h, il perylene

Benzo {k] fluoranthene
Benzoic Acid

Benzyl Alcohol
Bis{2-chloroechyl)ether
Bis(2-chloroethoxy) methane
Bis{2-ethylhexyl)phthalace
Bis (2-chloroisopropyl)ether
4-Bromophenyl-phenyl ether
Butylbenzylphthalate
2-Chlorophenol '
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalene
4-Chloroaniline
4-Chlorophenyl-phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo [a,h} anthracene
Dibenzofuran
1,2-Dichlorcbenzene
1,3-Dichlorobenzene
1,4-Dichlorobezzene

3,3’ -Dichlorobeznzidine
2,4-Dichlorophezol
2,6-Dichlorophezcl
Diethylphthalats
2,4-Dimethylphencl
Dimethylphthalaze

p- (Dimethylaminc azobenzene
4,6-Dinitro-2-mezhylphenol
2,4-Dinitrophenc.
2,4-Dinitrotoluene
2.6-Dinitrotoluen
Diphenylamine
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzerne

Hexachlorobutad:-2ne
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B
Page: 4

| —

Customer: Dames & Moore
Project Description: NSP Project Title: 05644-071
Northern Lake Service Project Number: 27593

b

Analyte

Name
2-Methylnaphthalene
2-Methylphenol

3 & 4-Methylphernol
N-nitroso-di-n-propylamine
N-nitrosodi-n-butylamine

LoQ 107228 MW-7A
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Naphthalene
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2-Naphthylamine
2-Nitroaniline
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Nitrobenzene

2-Nitrophenol

4-Nitroaniline

4-Nitrophenol

Pentachlorobenzene

Pentachloronitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

— Pyridine
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tecrachlorophenol

‘L 1,2,4-Trichlorobenzene
2,4,5-Trichlorophencl
2,4,6-Trichlorophenol

—[ Surrogate Recovery on 2-Fluorophencl = 60.4 %
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Surrogate Recovery on Phenol-d5 = 39.0 &

Surrogate Recovery on Nitrobenzene-dS = 160 %
Surrogate Reccvery on 2-Fluorobiphenyl = 76.6 %
Surrogate Recovery on 2,4,6-Tribromophenol = 74.5 %
Surrogate Recovery on Terphenyl-di4 = 68.5 %




ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B
Page: S

L

Customer: Dames & Moore
Project Descrip:tion: NSP Project Title: 05644-071
Northern Lake Sarvice Project Number: 27593
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B
Page:

Customer: Dames & Moore
Project Description: NSP
Northern Lake Service Project Number: 27593

Analyte

Name

2-Methylnaphthalene

2-Methylphenol

3 & 4-Methylphenol
N-nitreso-di-n-propylamine
N-nitrosodi-n-butylamine
N-nitrosodimethylamine
N-nitrosopiperiiine
N-nitrosodiphenylamine

Naphthalene

l1-Naphthylamine

2-Naphthylamine

2-Nitrocaniline

3-Nitroaniline

Nicrobenzene

2-Nitrophenol

4-Nitroaniline

4-Nitrophenol

Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

1,2,4,5-Tetrachlorobenzene
2.3,4,6-Tetrachlorophenol
1,2,4-Trichlorobenzene
2,4,5-Trichlorophencl
2,4,6-Trichlorophenol

Surrogate Recovery on 2-Fluorophenol = S3.0 %
Surrogate Recovery on Phenol-dS = 36.2 %
Surrogate Recovery on Nitrobenzene-dSs = 76.4. &
Surrogate Recovery on 2-Fluorobiphenyl = 77.4 %

Surrogate Recovery on 2,4,6-Tribromophenol = 71.3 %

Surrogate Recovery on Terphenyl-dl4 = 66.4 ¥

Project Title: 05644-071
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IETURN THIS FORM WITH SAMPLES.

400 North Lake Avenue * Crandon, Wi 54520
Yel: (715) 478-2777 * Fax: (715) 478-3060

NORTHERN LAKE SERVICE, INC.

Analytical Laboratory and Environmental Services

vo. 19955

SAMPLE COLLECTION ANnD
CHAIN OF CUSTODY RECORD

Wisconsin Lab Cert. No. 721026460

[cusm i PROJECT TITLE
Dames & Mrore NSP ,
ADDRE —— PROJECT NO. | P.O.NO.
ﬁ /ol Lates [\~ OSLH4 ~0 | !
Lo STATE zZP ACT o [ PHONB_ . - ..
™Mdiam Wi 53784 Tsman (DB 244 (1%
SAMPLE ID DATE A SAMEEE | She Jl'f NERFEESERLATVE COLLECTION REMARKS
M= oo, |oe | Gl RARI 3|1 |2
Mw -7h” N 1zeD | (31
MW-8 Nz | /
W@g&mﬁ.
b
“CONTAINER PRESERVATIVES & PREPARATION
SW = surface water DW = arinking water PROD = product Ps ) NP = nothing added  OH = sodium hydroxide
L WW = wastewater TIS = tissue SOIL = soil G=glass S = sulfuric acid HA = ic &
GW = groundwater AR = air SED = sediment V = glass vial N = nitnic acid ascorbic acid
X B = plastic bag Z = Zinc acetate H = hydrochloric acid
describe others describe others
\ ~

RELINQUISHED BY (si
[ Vo)

V" MMA.LL.

CUSTODY SEAL NO. {IF AjY) | DATE/TIME

RECEIVED BY (signature)

IELINQUISHED BY (signature)

RECEIVED BY (signature)

| DISPATCHED BY (signature)

METHOD OF TRANSPORT

Q-

REMARKS & OTHER INFO

RMATION

..._\\% ,

wdSGIETER 1 TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED.

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE.

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY.

DUPLICATE COPY




NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmenlal Services
400 North Lake Avenue - Crandon, W1 54520
Tel:(715)478-2777 Fax:(715)478-3060

Client: Dames & Moore
Attn: Dave Trainor
2701 International Lane
Suite 210
53704

Madison, WI

Project Deacription: NSP
Pro}ect Title: 05644071

F—  b—

WIS. LAB CERT. NO. 721026460

ANALYTICAL REPORT

n SO RLLL
JUN 27 1996
1\ s SRR &R

PAGE: 1 NLS PROJECT# 27568

Sample ID: MW-4A NLS#: 106927
Ref. Line 1 of COC 19978 Description: MW-4A
Collected: 06/02/96 Received: 06/04/96

Parameter

Arsenic, dis. as As by ICP
Cadmium, dis. as Cd by ICP
Chromium, dis. as Cr by ICP
Copper, dis. as Cu by ICP

Iron, dis. as Fe by ICP

Lead, dis. as Pb by ICP
Selenium, dis. as Se by furnace
Zinc, dis. as Zn by ICP

VOCs (water) by EPA 8021
Base/Neutral/Acid Extraction
Semivolatile GC/MS by 8270B

Reported: 06/19/96 -

Result Units MDL LOQ Method Date

4.4 ug/L 1.6 5.7 SWB46 6010 06/05/96
0.69 ug/L 0.12 0.38 SW846 6010 06/05/96
1.4 ug/L 0.26 0.93 SW846 6010 06/05/96
3.3 ug/L 0.54 1.9 SW846 6010 06/05/96
2.3 mg/L 0.0010 0.0035 SWB46 6010 06/05/96
ND ug/L 1.5 5.2 SWB46 6010 06/05/96
ND ug/L 1.8 6.5 SW846 7740 06/12/96
ND ug/L 12 12 SW846 6010 06/05/96
see attached SWB46 8021 06/11/96
yes EPA 35108 06/07/96
see attached EPA 8270B 06/09/96

Additional Comments:

Surrogate Nitrobenzene-dS elevated due to
matrix interference.
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NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, W1 54520
Tel:(715)478-2777 Fax:(715)478-3060

WIS. LAB CERT. NO. 721026460

ANALYTICAL REPORT

PAGE: 2 NLS PROJECT# 27568
Client: Dames & Moore

Attn: Dave Trainor

2701 International Lane

Suite 210

Madison, WI 53704
Project Description: NSP
Project Title: 05644071
Sample ID: MW-4B NLS#: 106928
Ref. Line 2 of COC 19978 Description: MW-4B
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SW846 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SW846 6010 06/05/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SW846 6010 06/05/96
Copper, dis. as Cu by ICP 3.1 ug/L 0.54 1.9 SWB846 6010 06/05/96
Iron, dis. as Fe by ICP 0.011 mg/L 0.0010 0.0035 SWB46 6010 06/05/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SW846 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SW846 7740 06/12/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SW846 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/12/96
Base/Neutral/Acid Extraction yYes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96

Additional Comments: Surrogate recovery for Nitrobenzene-ds
elevated due to matrix interference.




NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, WI 54520
Tel:(715)478-2777 Fax:(715)478-3060

WIS. LAB CERT. NO. 721026460

ANALYTICAL REPORT PAGE: 3 NLS PROJECT# 27568
Client: Dames & Moore
Attn: Dave Trainor
2701 International Lane
Suite 210
Madison, WI 53704
Project Description: NSP
Pro}ect Title: 05644071
Sample ID: MW-6 NLS#: 106929
Ref. Line 3 of COC 19978 Description: MW-6
Collected: 05/31/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SWB46 6010 06/05/96
Cadmium, dis. as Cd bg icp 0.31 ug/L 0.12 0.38 SW846 6010 06/05/96
Chromium, dis. as Cr by ICP 0.41 ug/L 0.26 0.93 SW846 6010 06/05/96
Copper, dis. as Cu by ICP 6.8 ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.046 mg/L 0.0010 0.0035 SW846 6010 06/05/96
Lead, dis. as Pb by ICP 1.8 ug/L 1.5 5.2 SWB46 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 18 65 SWB46 7740 06/13/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SWB46 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/11/96
Base/Neutral/Acid Extraction yes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96
Sample ID: MW-6A NLS#: 106930
Ref. Line 4 of COC 19978 Description: MW-6A
Collected: 05/31/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LogQ Method Date
Arsenic, dis. as As by ICP 2.2 ug/L 1.6 5.7 SW846 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SW846 6010 06/05/96
Chromium, dis. as Cr by ICP 0.87 ug/L 0.26 0.93 SWB846 6010 06/05/96
Copper, dis. as Cu by ICP 3.9 ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.0046 mg/L 0.0010 0.0035 SWB46 6010 06/05/96
Lead, dis. as Pb by ICP 1.8 ug/L 1.5 5.2 SWB46 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SW846 7740 06/12/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SWB846 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/11/96
Additional Comments: Trichlorofluoromethane was detected in tLhe
laboratory blank at .281 ug/L.
Base/Neutral /Acid Extraction yes EPA 3510B 06/07/96

Sample#f 106930 results continued on

next page.
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NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, W1 54520
Tel:(715)478-2777 Fax:(715)478-3060
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WIS. LAB CERT. NO. 721026460

PAGE: 4 NLS PROJECT# 27568
Client: Dames & Moore

Attn: Dave Trainor

2701 International Lane

Suite 210

Madison, WI 53704
Project Description: NSP
Project Title: 05644071
Sample ID: MW-6A NLS#: 106930 (continued)
Ref. Line 4 of COC 19978 Description: MW-6A
Collected: 05/31/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96
Sample ID: MW-8 NLS#: 106931
Ref. Line 5 of COC 19978 Description: MW-8
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SWB46 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SW846 6010 06/05/96
Chromium, dis. as Cr by ICP 8.3 ug/L 0.26 0.93 SWB846 €010 06/05/96
Copper, dis. as Cu by ICP 3.9 ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.086 mg/L 0.0010 0.0035 SWB846 6010 06/05/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SWB46 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB46 7740 06/12/96
Zinc, dis. as 2n by ICP ND ug/L 12 12 SW846 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/12/96
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NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, WI 54520
Tel:(715)478-2777 Fax:(715)478-3060

ANALYTICAL REPORT
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WIS. LAB CERT. NO. 721026460

PAGE: 5 NLS PROJECT# 27568
Client: Dames & Moore

Attn: Dave Trainor

2701 International Lane

Suite 210

Madison, WI 53704
Project Description: NSP
Project Title: 05644071
Sample ID: MW-8A NLS#: 106932
Ref. Line 6 of COC 19978 Description: MW-BA
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SWB46 6010 06/05/96
Cadmium, dis. as Cd bg ICcp ND ug/L 0.12 0.38 SWB46 6010 06/05/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SW846 6010 06/05/96
Copper, dis. as Cu by ICP 0.91 ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.027 mg/L 0.0010 0.0035 SW846 6010 06/05/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SW846 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB46 7740 06/12/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SW846 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/12/96
Base/Neutral/Acid Extraction yes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96
Sample ID: MW-13A NLS#: 106933
Ref. Line 7 of COC 19978 Description: MW-13A
Collected: 06/02/96 Received: 06/04/96 . Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SW846 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SWB46 6010 06/05/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SWB46 6010 06/05/96
Copper, dis. as Cu by ICP 1.5 ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.11 mg/L 0.0010 0.0035 SWB46 6010 06/05/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SWB46 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SW846 7740 06/12/96
Zinc, dis. as 2n by ICP ND ug/L 12 12 SWB46 6010 06/05/96
VOCs (water) by EPA 8021 see attached SWHAL 8021 06/12/496
Base/Neutral/Acid Extraction yes EPA 35108 06/07/96
Semivolatile GC/MS by 8270B see attached EPA B8270B 06/09/96

Additional Comments: Surro%
elevated due to matrix inter

ate recovery
erence.

for Nitrobenzene-d5
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NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460
Analytical Laboratory and Environuental Services
400 North Lake Avenue - Crandon, WI 54520
Tel:(715)478-2777 Fax:(715)478-3060

ANALYTICAL REPORT PAGE: 6 NLS PROJECT# 27568
Client: Dames & Moore

Attn: Dave Trainor

2701 International Lane

Suite 210

Madison, WI 53704
Project Description: NSP
Project Title: 05644071
Sample ID: MW-13B NLS#: 106934
Ref. Line 8 of COC 19978 Description: MW-13B
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result - Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SW846 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SWB846 6010 06/05/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SW846 6010 06/05/96
Copper, dis. as Cu by ICP 1.0 ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.011 mg/L 0.0010 0.0035 SWB46 6010 06/05/96
Lead, dis. as Pb by ICP 3.1 ug/L 1.5 5.2 SWB46 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB46 7740 06/12/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SWB46 6010 06/05/96
VOCs (water) by EPA 8021 see attached SWB46 8021 06/12/96
Base/Neutral/Acid Extraction yes EPA 3510B 06/07/96

Semivolatile GC/MS by 82708 see attached EPA 8270B 06/09/96
Additional Comments: Surrogate recovery for Nitrobenzene-ds
elevated due to matrix interference.
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NORTHERN LAKE SERVICE, INC.
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Crandon, Wl 54520
Tel:(715)478-2777 Fax:(715)478-3060

ANALYTICAL REPORT

WIS. LAB CERT. NO. 721026460

| I

PAGE: 7 NLS PROJECT# 27568
Client: Dames & Moore

Attn: Dave Trainor

2701 International Lane

Suite 210

Madison, WI 53704
Project Description: NSP
Project Title: 05644071
Sample ID: MW-5C NLS#: 106935
Ref. Line 9 of COC 19978 Description: MW-5C
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SW846 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SW846 6010 06/05/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SW846 6010 06/05/96
Copper, dis. as Cu by ICP ND ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.043 mng/L 0.0010 0.0035 SW846 6010 06/05/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SWB46 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB46 7740 06/17/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SWB46 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/12/96
Base/Neutral/Acid Extraction yes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96
Sample ID: Trip Blank NLS#: 106936
Ref. Line 11 of COC 19978 Description: Trip Blank
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
VOCs (water) by EPA 8021 see attached EPA 8021 06/12/96

Additional Comments: The final calibration check standard for
naphthalene was 78%. EPA re
check standard and matrix sp

ires 85% to 115%.
e and duplicate were within QC limits.

The initial calibration
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NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460
Analytical Laboratory and Environmental Services
400 North Lake Avenue - Cnmgun66 Wi 54520
Tel:(715)478-2777 Fax:(715)478-3060
= ANALYTICAL REPORT PAGE: 8  NLS PROJECT# 27568
: Client: Dames & Moore
E Attn: Dave Trainor
| 2701 International Lane
X Suite 210
Madison, WI 53704
Project Description: NSP
Project Title: 05644071
Sample ID: FB-1 NLS#: 106937
Ref. Line 12 of COC 19978 Description: F8-1
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96
Parameter Result Units MDL LOQ Method Date
Arsenic, dis. as As by ICP ND ug/L 1.6 5.7 SW846 6010 06/05/96
Cadmium, dis. as Cd by ICP ND ug/L 0.12 0.38 SW846 6010 06/05/96
Chromium, dis. as Cr by ICP ND ug/L 0.26 0.93 SW846 6010 06/05/96
Copper, dis. as Cu by ICP ND ug/L 0.54 1.9 SW846 6010 06/05/96
Iron, dis. as Fe by ICP 0.013 mg/L 0.0010 0.003S SWe46 6010 06/05/96
Lead, dis. as Pb by ICP ND ug/L 1.5 5.2 SW846 6010 06/05/96
Selenium, dis. as Se by furnace ND ug/L 1.8 6.5 SWB46 7740 06/17/96
Zinc, dis. as Zn by ICP ND ug/L 12 12 SW846 6010 06/05/96
VOCs (water) by EPA 8021 see attached SW846 8021 06/12/96
Additional Comments: The final calibration check standard for
naphthalene was 78%. EPA re?uires 85% to 115%. The initial calibration
check standard and matrix spike and duplicate were within QC limits.
Base/Neutral/Acid Extraction yes EPA 3510B 06/07/96
Semivolatile GC/MS by 8270B see attached EPA 8270B 06/09/96

Please note that analytical results greater than the MDL but less than the LOQ are within a region of "Less-Certain Quantitation".
Results greater than the LOQ are considered to be in the region of "Certain Quantitation",

MDL
DWB

Method Detection Limit
Dry Weight Basis

"o

LOQ Limit of Quantitation

ND = Not Detected Date
NA = Not Applicable

sDWB = (mg/kg DWB) /10000

% orin Dec@

Reéviewed by: '

Date Analysis Performed

Authorized by:
R. T. Krueger
Laboratory Manager




ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

. Page: 1
- Customer: Dames & Moore
Project Descrirtion: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
—
Analyte MDL LOQ
Name ug/L ua/L
Benzene 280 780
-— Bromobenzene 400 1400
Bromochloromethane 220 740
Bromedichlorome=-hane 320 1200
Bromoform 120 370
- Bromomethane 220 720
n-Butylbenzene 340 1200
sec-Butylbenzene 270 930
tert-Butylbenzeze 360 1200
- Carbon Tetrachlecride 220 750
Chlorobenzene 240 820
| Chloroethane 230 800
—_ Chloroform 290 990
Chloromethane 240 830
2-Chlorotoluene 320 1100
’L 4-Chlorotoluene 310 1200
Dibromochloromethane 310 1000
1,2-Dibromo-3-Chloropropane 1314 1900
! 1,2-Dibromoethane 950 1000
1 Dibromomechane 520 1800
1,2-Dichlorobenzene 430 1500
4 1,3-Dichlorobenzene 300 1000
i 1,4-Dichlorobenzene 270 930
—L Dichlorodifluoromethane 360 1200
1.1-Dichloroethane 3s0 1200
, 1,2-Dichloroethane 320 1100
; 1,1-Dichloroethene 250 870
‘L cis-1,2-Dichlozrcethene 220 740
trans-1,2-Dichloroethene 3s0 1200
: 1,2-Dichloropropane 290 1000
i 1,3-Dichloroprcpane 2%0 1000
- 2,2-Dichloropropane 720 2500
1,1-Dichloroprzzene 400 1400
: €is-1,3-Dichlorupropene 300 1000
_— trans-1,3-Dichicropropene 270 920
Ethylbenzene 260 890
Hexachlorobutadiene 280 970
Isopropylbenzeze 260 910
- p-lsopropyltoluane 310 1100
Methylene chlcriie 250 850
Naphthalene 320 1200
n-Propylbenzene 280 970
- ortho-Xylene/St.~Tene 410 1600
1.,1,1,2-Tetraczloroethane 760 2600
1,1,2,2-Tetrackloroethane 380 1300
—_— Tetrachloroethana 210 830
Toluene 220 760
1,2,3-Trichlorczanzene 310 1100
1,2,4-Trichlorsrenzene 350 1200
- 1,1,1-Trichlorzechane 320 1100
1,1,2-Trichlerczzhane 270 930
Trichlorpecherns 250 850
Trichleroflucrz=2thane 200 710
- 1.2,3-Trichlorzzropane 260 860
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Customer: Dames & Moore

Project Descrigtion: NSP

ANALYTICAL RESULTS: VOC‘'s by EPA 8021 - Water

Northern Lake Service Project Number: 27568

Analyte

Name
1.2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
meta,para-Xylene
tert-Butylmethyl ether
Isopropyl ether

Surrogate Recocvery on 2-Bromochlorobenzene {PID)

Surrogate Recovery on 2-Bromochlorobenzene (HECD)

————— NCFT-ERAN

JAKE SERVI

C

E. INC.

Page: 2

Project Title: 05644071

ug/L
280

560
330
520
260
260

- 95.7 %
= 110 %

Ararrical ‘aceralory ang envircrmenta: services

LOQ

280
1300
1100
1800
980

MW-4A




ANALYTICAL RESULTS: VOC‘'s by EPA 8021 - Water

Page: 1
— Customer: Dames & Moore
Project Descripzion: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
-
Analyte MDL L0Q 10328 MW-4B
Benzene 19 66 43¢
— Bromobenzene 32 110 ND
Bromochloromethane 12 37 |yl
Bromodichloromeczhane 12 38 ND
Bromoform 38 130 ND
- Bromomechane 34 110 NT
n-Butylbenzene 110 380 77¢
sec-Butylbenzene 59 200 1s¢
tert-Butylbenzane S8 200 N
- Carbon Tetrachlecride 130 430 oo}
Chlorobenzene 90 310 ND
, Chloroethane S0 170 ND
— Chlercform 64 220 ND
Chloromethane 71 240 ND
2-Chlorotoluene 58 200 ND
i 4-Chlorotoluene $2 180 ND
- Dibromochloromethane 25 86 ND
1,2-Dibromo-3-Chloropropane 46 160 ND
! 1,2-Dibromoethane 24 84 ND
| Dibromomethane 21 73 ND
- 1,2-Dichlorobenzene 13 42 ND
1,3-Dichlorobenzene 79 270 ND
1,4-Dichlorobenzene 56 150 ND
-t Dichlorodifluoromethane 70 240 ND
1,1-Dichloroethane 59 200 ND
| 1,2-Dichloroethane 15 48 ND
i 1,1-Dichloroethene s9 200 WD
-t cis-1,2-Dichloroethene ' 60 210 ND
trans-1,2-Dichloroethene 57 200 ND
; 1,2-Dichloropropane 15 46 ND
7 1,3-Dichloropropane 130 440 ND
- 2,2-Dichloropropane 130 440 )
1,1-Dichloroprczene S4 190 ND
: cis-1,3-Dichloropropene 70 240 ND
_L trans-1l,3-Dichlcropropene 56 130 ND
Ethylbenzene 56 190 110
HexachlorobutaZ:isne 62 210 ND
Isopropylbenzezs S8 200 96
-~ p-Isopropyltolusne 64 220 ND
Methylene chlcr:de 4s 150 ND
Naphthalene 47 180 1800
n-Propylbenzers 54 190 KD
- ortho-Xylene/S:zv/rene 26 81 580
1,1,1,2-Tetraczloroethane 14 45 ND
1,1.2,2-Tetracrzlcroethane 78 270 ND
—_ Tetrachloroechene 54 180 ND
Toluene 50 190 s8o
1.2,3-Trichlorzzenzene 29 100 ND
1,2,4-Trichlcrzzanzene 27 92 ND
o~ 1.1,1-Trichlorzazhane 63 220 ND
1,1,2-Trichlorzazhane 30 100 ND
Trichloroetherns 69 240 ND
TrichlorofluorzTethane 62 220 ND
- 1,2,3-Trichlorczropane 78 270 ND

(S ad
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Customer: Dames & Moore

Page: 2

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
meta,para-Xylene
tert-Butylmethyl ether
Isopropyl ether

110
36
120
94
12

Surrogate Recovery on 2-Bromochlorobenzene-PID = 95.0 %
Surrogate Recovery on 2-Bromochlorobenzene-HECD = 82.6 %

——————— NORT=ERN LAKE SERVICE, INC.

Acarytical 'aboralcry ard envirsrinenta: services

LoQ

200
400
120
420
320
39




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 3
- Customer: Dames & Moore
Project Descrizzion: NSP Project Title: 05644071
Northern Lake Ssrvice Project Number: 27568
- Analyte MDL L0Q 103529 MW-6
Name ug/L ug/L ue 'S
Benzene 0.28 0.78 N
— Bromobenzene 0.40 1.4 T
Bromochloromerhane 0.22 0.74 N
Bromodichlorome:zzane 0.32 1.2 NT
romoform 0.12 0.37 N
— Bromomethane 0.22 0.72 NT
n-Butylbenzene 0.34 1.2 NT
sec-Butylbenzens 0.27 0.93 NT
tert-Butylbenzense 0.36 1.2 1o
- Carbon Tetrachlcride 0.22 0.75 NT
Chlorobenzene 0.24 0.82 NT
; Chloroethane 0.23 0.80 N
. Chloroform 0.29 0.99 NT
Chloromechane 0.24 0.83 ND
. 2-Chlororoluene 0.32 1.1 N
; 4-Chlorotoluene 0.31 1.2 ND
-— Dibromochloromechane 0.31 1.0 ND
1,2-Dibromo-3-Chloropropane 0.55 1.9 ND
, 1,2-Dibromoethane 0.95 1.0 ND
E Dibromomethane 0.52 1.8 ND
- 1,2-Dichlorocbenzene 0.43 1.5 ND
1,3-Dichlorobenzene 0.30 1.0 ND
! 1,4-Dichloroberzene 0.27 0.93 ND
e Dichlorodiflucromethane 0.36 1.2 D
1,1-Dichlorocethane 0.35 1.2 ND
1,2-Dichloroethane 0.32 1.1 ND
: 1,1-Dichloroethene 0.28% 0.87 ND
—_— cis-1,2-Dichlorcethene 0.22 0.74 ND
trans-1,2-Dichloroethene 0.35 1.2 ND
1,2-Dichloroprczane 0.29 1.0 ND
. 1,3-Dichloroprcpane 0.29 1.0 ND
- 2,2-Dichloroprcpane 0.72 2.5 ND
1,1-Dichloroprcrene 0.40 1.4 ND
¢is-1, 3-Dichlorcpropene 0.30 1.0 ND
. trans-1, 3-Dichlsropropene 0.27 0.92 ND
Ethylbenzene 0.26 0.89 N
Hexachlorobutacdisne 0.28 0.97 ND
Isopropylbenzess 0.26 0.91 NC
— p-Ilsopropyltolusne 0.31 1.1 NT
Methylene chlcr.de 0.25 0.85 NT
Naphthalene 0.32 1.2 0.385
n-Propylbenzerns 0.28 0.%7 NC
- ortho-Xylene/S: Tene 0.41 1.6 2.2
1,1,1,2-Tetracz.croethane 0.76 2.6 NT
1,1,2,2-Tetracxzcroethane 0.38 1.3 NT
. Tetrachloroethsza 0.21 0.83 NT
Toluene 0.22 0.76 NT
1,2.3-Trichlorzzanzene 0.31 1.1 NT
1,2,4-Trichlorczenzene 0.35 1.2 NT
—_— 1,1,1-Trichlorcazhane 0.32 1.1 NT
1,1,2-Trichlorzachane 0.27 0.93 N
Trichloroethense 0.25 0.85 NT
Trichlorofluorc=echane 0.20 0.71 ND
- 1,2,3-Trichlorczropane 0.26 0.86 NT

—— e NOF T=ERN _AKZ SERVICE. INC  a-alyticaiiaboratory ans anvironmenta senices




ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Customer: Dames & Moore

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

meta,para-Xylena

tert-Butylmethyl ether

Isopropyl ether

Surrogate Recovery on 2-Bromochlorobenzene (PID)
Surrogate Recovery on 2-Bromochlorobenzene (HECD)

e NOFT=ERN LAKE SERVICE. INC.

Page: 4
MDL LOQ 106329 MW-6
0.28 0.98 NO
0.56 1.9 NZ
0.33 1.1 ND
0.52 1.8 N
0.26 0.98 NT
0.26 0.98 ND
= 96.8 %
= 108 %

Aralytical ‘aporatory and environmenta services




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Customer: Dames & Moore
Project Description: NSP
Northern Lake Service Project Number: 27568

Analyte

Name

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1l, 2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
cis-1, 3-Dichloropropene
trans-1, 3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
Isocpropylbenzens
p-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propylbenzene
orthe-Xylene/Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethens
Toluene
1,2,3-Trichlorcoenzene
1.2,4-Trichlorccenzene
1,1,1-Trichloroechane
1,1,2-Trichloroezhane
Trichloroethene
Trichlorofluorcmethane
1,2,3-Trichlorccropane

— e —— NOR THERN LAKE SERVICE INC.

Project Title: 05644071

Page: S
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.28
.40
.22
.32
.12
.22
.34
.27
.36
.22
.24
.23
.29
.24
.32
.31
.31
.58
.95
.52
.43
.30
.27
.36
.35
.32
.28
.22
.38
.29
.29
.72
-40
.30
.27
.26
.28
.26
.31
.28
.32
.28
.41
.76
.38
.21
.22
31
35
.32
.27
.25
.20
.26
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Araivhicai ahcratory ang environmenta’ services

LOQ

0.78
1.4
0.74
1.2
0.37
0.72
1.2
0.93
1.2
0.75
0.82
0.80
0.99
0.83
1.1
1.2
1.0
1.9
1.0
1.8
1.5
1.0
0.93
1.2
1.2
1.1
0.87
0.74
1.2
1.0
1.0
2.5
1.4
1.0
0.92
0.89
0.97
0.51
1.1
0.85
1.2
0.97
1.6
2.6
1.3
0.83
0.76
1.1
1.2
1.1
0.93
0.85
.71
0.86

10¢

L5355k

w35555855.,

w

555588585868 8583568853883838

5.-55535-55.5555553

[

[ =T o

\u

X

o

30 MW-6A




Customer: Dames & Moore
Project Description: NSP
Northern Lake Service Project Number: 27568

Project Title: 05644071

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride

meta,para-Xylene

tert-Butylmethyl ether

Isopropyl ether

Surrogate Recovery on 2-Bromochlorobenzene
Surrogate Recovery on 2-Bromochlorobenzene

——— e NORTH

ANALYTICAL RESULTS: VOC's by EPA 8021

Page: 6

MDL

ug/L
.28
.56
.33
.52
.26
.26
95.7 %
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= 108 %

Arainical ‘aberaiory and environmental senvices
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ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Customer: Dames & Moore
Project Descrizzion: NSP Project Title:
Norzhern Lake Sa2rvice Project Number: 27568

Analyte

Name

Benzene

Bromobenzene
Bromochloromet~ane
Bromodichloromazhane
Bromoform

Bromomethane
n-Butylbenzene
sec-Butylbenzerns
tert-Butylbenzeare
Carbon Tetrachlsride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromeczhane
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethare
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorcbenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropr=pane
2,2-Dichloroprcpane
1,1-Dichloroprzzene
cis-1, 3-Dichlorspropene
trans-1,3-Dichloropropene
Ethylbenzene
HexachlorobutaZi-2ne
Isopropylbenzerns
p-Isopropyltolcane

Naphthalene
n-Propylbenzerns
ortho-Xylene/S: rene
1.1,1,2-Tetracnloroethane
1,1,2,2-Terracr._.croethane

Tetrachloroetnan L
Toluene

1,2,3-Trichlcrzcesnzene
1,2,4-Trichlerzzanzene
1,1, 1-Trichleor
1,1,2-Trichlcrz2zhane

thane

Trichloroethens
Trichloroflucrz=echane

NOF~=ERN LAKE SERVICE. INC

Page: 3

MDL LOQ 10¢
ug/L ug/L ug T
0.85 3.3 38
1.6 5.6 NT
0.58 1.8 NT
0.60 1.9 1.2
1.9 6.6 NZ
1.7 5.7 NT
5.4 19 3¢
2.9 10 7.¢€
2.9 10 NT
6.3 22 No
4.5 16 NC
2.5 8.7 NT
3.2 11 4.7
3.6 12 NT
2.9 10 ND
2.6 8.8 NT
1.2 4.3 ND
2.3 7.9 ND
1.2 4.2 ND
1.1 3.7 ND
0.66 2.1 ND
4.0 14 ND
2.8 9.7 ND
3.5 12 ND
2. 10 ND
0.76 2.4 ND
2.9 10 o
3. 10 ND
2.8 9.8 ND
0.73 2.3 ND
6.4 22 ND
6.4 22 ND
2.7 9.4 ND
3.5 12 ND
2.8 9.6 ND
2.8 9.7 ND
3.1 11 ND
2.9 10 ND
3.2 11 NT
2.2 7.7 ND
2.4 9.2 93
2.7 9.4 ND
1.3 4.1 18
0.70 2.2 ND
3.9 14 NT
2.7 9.2 ND
2.5 9.7 22
1.5 5.0 2.8
1.3 4.6 ND
3.1 11 NT
1.5 S.1 NT
3.4 12 NT
31 11 ND
3.9 14 NT

“raiyed! laporatary andg environmental services
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ANALYTICAL RESULTS: VOC‘'s by EPA 8021 - Water

Page: 4
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LOQ 102231 MW-8B
Name ug/L ug/L ue -
1,2,4-Trimethylzenzene 2.6 10 7.3
1,3,5-Trimethyltenzene 5.7 20 NZ
Vinyl chloride 1.8 6.2 NT
meta,para-Xylene 6.1 21 14
tert-Butylmethy. ether 4.7 16 =
Isopropyl ether 0.62 2.0 NT
Surrogate Recovery on 2-Bromochlorobenzene-PID = 97.6 %

Surrogate Recovary on 2-Bromochlorobenzene-HECD = 83.0 %

NOFRTFERN LAKE SERVICE, INC  araiyucai laboratory anc arwircrmenta services
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Customer: Dames & Moore
Project Descrir:tion: NSP

Northern Lake S2rvice Project Number: 27568

Analyte

Name

Benzene
Bromobenzene
Bromochlorometnane
Bromodichloromae=rane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzense
tert-Butylbenze:ze
Carbon Tetrachlcride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluens
4-Chlorotoluene
Dibromeochloromerhane

1,2-Dibromo-3-Ctloropropane

1,2-Dibromoethaze
Dibromomethane
1,2-Dichloroberzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromechane
1,1-Dichloroethane
1,2-Dichloroethane
1,l-Dichloroethene
cis-1,2-Dichloroechene
trans-1,2-Dichlsroethene
1,2-Dichloroprecpane
1,3-Dichloroprezane
2,2-Dichloropreczane
1,1-Dichloroprcrene
cis-1,3-Dichlorzpropene
trans-1, 3-Dichlzropropene
Ethylbenzene
HexachlorobutaZ:sne
Isopropylbenzens
p-Isopropyltoiusz
Methylene chlicriie
Naphthalene
n-Propylbenzene
ortho-Xylene/S::Tene
1,1,1,2-Tetraczloroethane
1,1,2,2-Tetracrlaroethan

Toluene
1,2,3-Trichlcrzz2nzene
1,2,4-Trichlorzzanzene
1,1,1-Trichlercaczhane

1,1,2-Trichlorz2trane
Trichloroetherns
Trichloroflucr-—2chane

1.2,3-Trichlicrczropane

Project Title:

NOF™-ERN _AKE SERVICE. INC.

ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 7

MDL LOQ
ug/L ug/L
S5 160
80 270
43 150
63 240
23 73
43 140
§7 230
54 190
72 250
44 150
48 160
46 160
57 200
48 170
64 220
61 240
61 210
110 380
190 210
100 360
86 300
61 210
54 1390
72 250
71 240
64 220
S0 170
43 150
n 240
58 200
59 200
140 490
79 270
59 200
53 180
52 180
56 190
53 180
62 220
49 170
63 250
56 190
82 320
150 5§20
76 260
43 170
44 150
§2 210
70 240
63 220
54 190
50 170
41 140
S1 . 170

Araivtical laboratory and environmenia services
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ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Customer: Dames & Moore
Project Descripiion: NSP
Northern Lake Ss2rvice Project Number: 27568

Analyte

Name

1,2,4-Trimethyv.Zenzene

1.3,5-Trimethylzenzene

Vinyl chloride

meta,para-Xylena

tert-Butylmethy. ether

Isopropyl ether

Surrogate Reccvery on 2-Bromochlorobenzene (PID)
Surrogate Recovery on 2-Bromochlorobenzene (HECD)

— NOF™=ERN LAKE SERVICE. INC

Page:

Project Title: 05644071

100
52
S3
= 84.9 %
= 114 %

8

Lo¢
ug/L
200
3%0
220
360
200
200

1032322 MW-8A
uc o

257

NZ

NZ

NZ

NZ

services
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Customer: Dames & Moore
Project Description: NSP

Analyte

Name

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane

1,2-Dibrome-3-Chloropropane

1,2-Dibromoethane
Dibromomethane
1,2-Dichlorcbenzene

1, 3-Dichlorcbenzene
1,4-Dichlorobenzene
Dichlorodifluocromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichlozoethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
Isopropylbenze:ne
p-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propylbenzene
ortho-Xylene/Styrene
i.1,1,2-Tertrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
i,2,3-Trichlorstenzene
1,2,4-Trichlorcbenzene
1,1,1-Trichloroechane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluorcmethane
1.2,3-Trichlorcpropane

i NORTHERN LAKE SERVICE. INC

Project Title: 05644071
Northern lake Service Project Number: 27568

ANALYTICAL RESULTS: VOC's by EPA 8021

Page: 9
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 10
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LOQ
Name wa/L ug/L
1,2,4-Trimethylbenzene 140 490
1,3,5-Trimethylbenzene 280 970
Vinyl chloride 160 550
meta,para-Xylene 260 900
tert-Butylmethyl ether 130 490
Isopropyl ether 130 490

Surrogate Recovery on 2-Bromochlorobenzene (PID) = 89.9 %
Surrogate Recovery on 2-Bromochlorobenzene (HECD) = 122 %
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ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Page: 11
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LOQ 112234 MW-13B
Name ug/L ug/L ue o
Benzene 140 390 62220
— Bromobenzene 200 690 NT
Bromochloromethane 110 370 NZ
Bromodichloromechane 160 600 X
Bromeform s8 180 NT
- Bromomethane 110 360 X
n-Butylbenzene 170 580 43:
sec-Butylbenzene 140 470 98!
_ :er:-Bu:yibenzene . 180 620 6C:
Carbon Tetrachloride 110 380 K-
Chlorobenzene 120 410 No
Chloroethane 120 400 NC
- Chloroform 140 490 NC
Chloromethane 120 420 N
2-Chlorotoluene 160 560 NT
| 4-Chlorotoluene 150 590 ND
Dibromochloromethane 150 S20 N
1,2-Dibromo-3-Chloropropane 280 950 NC
. 1,2-Dibromoethane 480 s20 .o}
i Dibromomethane 260 900 ND
1.2-Dichlorobenzene 220 740 ND
X 1,3-Dichlorobenzene 150 520 ND
1,4-Dichlorobenzene 130 460 ND
- Dichlorodifluoromethane 180 620 D
1,1-Dichloroethane 180 610 ND
: 1,2-Dichloroethane 160 S60 ND
! 1,1-Dichloroethene 130 430 ND
- cis-1,2-Dichloroethene 110 370 ND
trans-1, 2-Dichloroethene 180 610 ND
: 1,2-Dichloropropane 150 So0 ND
- 1,3-Dichloropropane 150 500 ND
2,2-Dichloropropane 360 1200 N
1,1-Dichloroprcpene 200 680 e
cis-1,3-Dichloropropene 150 510 ND
— trans-1,3-Dichloropropene 130 460 ND
Ethylbenzene 130 450 95¢C
Hexachlorobutadiene 140 480 NT
Isopropylbenzese 130 450 NT
- p-Isopropyltoluene 160 540 NT
Methylene chicride 120 420 N
Naphthalene 160 620 13c20
— n-Propylbenzene 140 480 NT
ortho-Xylene/Scyrene 200 790 7702
1,1,1,2-Tetrachloroethane 380 1300 NT
1,1,2,2-Tetrackloroethane 190 650 NT
—_ Tetrachloroecrane 110 420 NT
Toluene 110 380 30C30
1,2,3-Trichlere: 160 540 NT
1,2,4-Trichlorczenzene 180 600 NT
- 1,1,1-Trichlorzechane 160 540 NT
1.1,2-Trichlorcecthane 140 470 NT
Trichloroethens 120 430 NT
. Trichlorofiucrsmethane 100 350 NT
1,2,3-Trichlcrcgropane 130 430 NT

- e NORTSERN LAKE SERVICE. INC 2-anmcal ‘accratory and erviranmentz services




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Customer: Dames & Moore

Page: 12

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

meta,para-Xylene

tert-Butylmethyl ether

iIsopropyl ether

Surrogate Recovery on 2-Bromochlorobenzene {PID)
Surrogate Recovery on 2-Bromochlorobenzene (HECD)

NCORT=ERN LAKE SERVICE. INC.

MDL
ua/L
140
280
160
260
130
130

= 85.1 %

= 122 %
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LoQ

480
970
550
900
490
490

LU T2

ug/z

87¢C



—

| E——

ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Customer: Dames & Moore

Page: 1

Project Description: NS? Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte
Name
Benzene
Bromobenzene
Bromochlorometiane
romodichloromezhane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorocbenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromechane
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1, 3-Dichlorcbenzene
1,4-Dichlorocbenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroecthene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichleroprcrene
cis-1,3-Dichlorcpropene
trans-1,3-Dichloropropene
Ethylbenzene
Hexachlorobutacisne
Isopropylbenzerns
p-1lsopropyltolusne
Mechylene chlcr:.de
Naphthalene
n-Propylbenzens
ortho-Xylene/St:Tene
1,1,1,2-Tetrach.oroethan:
1,1,2,2-Tetracrloroethane
Tetrachloroetherns
Toluene
1,2,3-Trichlorczenzene
1,2,4-Trichlorczanzene
1,1,1-Trichlor
1,1,2-Trichlorzathane

chane

Trichloroethenz2
Trichlorofluorz=ethane
1,2,3-Trichlorzcropane

NOFRT=ERN _AKE SERVICE. INC.

MDL LOoQ
ug/L
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ANALYTICAL RESULTS: VOC’'s by EPA 8021 - Water

Page: 2
Customer: Dames & Moore
Project Descrigtion: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LOQ 10€335 MW-3
Name ug/L ug/L ue.
1,2,4-Trimethy.Zenzene 0.60 2.1 7.4
1.3,5-Trimethy.-enzene 1.9 6.6 NT
Vinyl chloride 1.0 3.2 NC
meta,para-Xylene 2.9 10 13
tert-Butylmethyv. ather 2.2 7.6 NZ
Isopropyl ether 2.6 9.0 NT
Surrogate Recovary on 2-Bromochlorobenzene (PID) = 92.6 %

Surrogate Recovery on 2-Bromochlorobenzene (HECD) = 84.8 %

NOFRT=EZRN LAKE SERVICE. INC.  anayncal ‘aboratory and environmenta: services




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 13
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
- Analyte MDL LOQ 106336 Trip Blank
Name ug/L ug/L ug,
Benzene 0.28 0.78 NT
-— Bromobenzene 0.40 1.4 NT
Bromochloromethane 0.22 0.74 ND
Bromodichloromezhane 0.32 1.2 N©
Bromoform 0.12 0.37 NT
- Bromomethane 0.22 0.72 NT
n-Butylbenzene 0.34 1.2 NT
sec-Butylbenzene .27 0.93 NT
tert-Butylbenzene 0.36 1.2 ND
- Carbon Tetrachloride 0.22 0.75 NC
Chlorobenzene 0.24 0.82 ND
) Chloroethane 0.23 0.80 ND
—_ Chloroform 0.29 0.99 ND
Chloromethane A g - 0.24 0.83 ND
2-Chlorotoluene 0.32 1.1 ND
4-Chlorotoluene 0.31 1.2 ND
- Dibromochloromethane 0.31 1.0 ND
1,2-Dibromo-3-Chloropropane 0.55 1.9 ND
1,2-Dibromoethane 0.95 1.0 ND
_ Dibromomethane 0.52 1.8 ND
1,2-Dichlorobenzene 0.43 1.§5 ND
1,3-Dichlorobenzene 0.30 1.0 ND
: 1,4-Dichlorcbenzene 0.27 0.93 ND
i Dichlorodifluoromethane 0.36 1.2 D
1,1-Dichloroethane 0.35 1.2 ND
1,2-Dichloroethane 0.32 1.1 ND
; 1,1-Dichloroethene 0.25 0.87 ND
- cis-1,2-Dichloroethene 0.22 0.74 )
trans-1,2-Dichloroethene 0.35% 1.2 ND
1,2-Dichloropropane 0.29 1.0 ND
1,3-Dichloropropane 0.29 1.0 ND
- 2,2-Dichloropropane 0.72 2.5 ND
1,1-Dichloropropene 0.40 1.4 ND
cis-1,3-Dichloropropene 0.30 1.0 ND
_ . trans-1l,3-Dichloropropene 0.27 0.92 ND
Ethylbenzene 0.26 0.89 ND
Hexachlorobutadiene 0.28 0.97 ND
Isopropylbenzarne 0.26 0.91 ND
- p-Isopropyltoliane 0.31 1.1 ND
Methylene chlcride 0.25 0.85 ND
Naphthalene 0.32 1.2 0.72
n-Propylbenzene 0.28 0.97 ND
- ortho-Xylene/Styrene 0.41 1.6 ND
1.1,1,2-Tetrachioroethane 0.76 2.6 ND
1,1,2,2-Tetracz.oroethane 0.38 1.3 ND
—_ Tetrachloroethene 0.21 0.83 ND
Toluene 0.22 0.76 ND
1,2,3-Trichlorccenzene 0.32 1.1 ND
1,2,4-Trichlorczenzene 0.35 1.2 ND
- 1.1,1-Trichlorcethane 0.32 1.1 ND
1,1,2-Trichlorzechane 0.27 0.93 ND
Trichloroethers 0.25 0.85 ND
Trichlorofluorc=ethane 0.20 0.7 ND
- 1,2,3-Trichlorzz-opane 0.26 0.86 ND

e NOA TERN LAKE SERVICE. INC  Ararmcar avoratory 2n¢ environmentat services




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 14
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LoQ
Name wa/L ug/L
1,2,4-Trimethyibenzene 0.28 0.98
1,3,5-Trimethylenzene 0.56 1.9
Vinyl chloride 0.33 1.1
meta,para-Xyleze 0.52 1.8
tert-Butylmethv. ether 0.26 0.98
Isopropyl ether 0.26 0.98

Surrogate Reccvery on 2-Bromochlorobenzene (PID) = 90.9 %
Surrogate Recovery on 2-Bromochlorobenzene (HECD) = 121 %

Coo-

]

©

0

e

-

086331

H

3

e e — NCRT=ERN _AKE SERVICE. INC. :ravacal aboratzry amd ervi-inmantz serices

6 Trip Blank




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 15
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LoQ 106237 FB-1
Name ug/L ug/L ue/z
Benzene 0.28 0.78 1.4
-_— Bromobenzene 0.40 1.4 ND
Bromochlorometlane 0.22 0.74 ND
Bromodichloromezhane 0.32 1.2 ND
Bromoform 0.12 0.37 ND
- Bromomethane 0.22 0.72 ND
n-Butylbenzene 0.34 1.2 ND
sec-Butylbenzene 0.27 0.93 1.2
—_ tert-Butylbenzene 0.36 1.2 ND
Carbon Tetrachloride 0.22 0.75 ND
Chlorobenzene 0.24 0.82 ND
Chloroethane 0.23 0.80 ND
_ Chloroform 0.29 0.99 ND
Chloromethane 0.24 0.83 ..o}
2-Chlorotoluerne 0.32 1.2 ND
i 4-Chlorotoluene 0.31 1.2 ND
- Dibromochloromechane 0.32 1.0 D
1,2-Dibromo-3-Chloropropane 0.85 1.9 ND
1,2-Dibromoethaze 0.95 1.0 ND
- Dibromomethane 0.52 1.8 ND
1,2-Dichloroberzene 0.43 1.5 ND
) 1,3-Dichlorobenzene 0.30 1.0 ND
1,4-Dichlorcbenzene 0.27 0.93 ND
- Dichlorodifluoromechane 0.36 1.2 ND
1,1-Dichloroethane 0.35 1.2 ND
1,2-Dichloroethane 0.32 1.1 ND
1,1-Dichloroecthene 0.2% 0.87 ND
- cis-1,2-Dichlorcethene 0.22 0.74 ND
trans-1,2-Dichloroethene 0.35 1.2 ND
1,2-Dichloroprcpane 0.29 1.0 ND
— 1.3-Dichloroprcpane 0.29 ' 1.0 ND
2,2-Dichloroprcpane 0.72 - 2.5 ND
1,1-Dichloroprcsene 0.40 1.4 ND
cis-1,3-Dichlozcpropene 0.30 1.0 ND
-_ trans-1,3-Dichloropropene 0.27 0.92 ND
Ethylbenzene 0.26 0.89 1.4
Hexachlorobutacdiene 0.28 0.97 ND
Isopropylbenzers 0.26 0.91 ND
- p-lsopropylteolusne 0.31 1.1 ND
Mechylene chlcride 0.25 0.85 ND
Naphthalene 0.32 1.2 11
— n-Propylbenzere 0.28 0.97 ND
ortho-Xylene/ 0.41 1.6 2.7
1,1,1,2-Tetrach.oroethane 0.76 2.6 ND
1.1,2,2-Tetracz_oroethane 0.38 1.3 ND
—_ Tetrachloroetieze 0.21 0.83 ND
Toluene 0.22 0.76 1.8
1,2,3-Trichlorczenzene 0.31 1.1 ND
1.2,4-Trichlorzzenzene 0.35 1.2 ND
- 1,1,1-Trichlorcschane 0.32 1.1 ND
1,1,2-Trichlorzethane 0.27 0.93 ND
Trichlorocethere 0.25 0.85 ND
_ Trichlorofluor:=ethane 0.20 0.71 ND
1.2,3-Trichlorccropane 0.26 0.86 ND

- NOF~=ERN _2KE SERVICE INC. arawtica ac:raiory ara environmental services




ANALYTICAL RESULTS: VOC's by EPA 8021 - Water

Page: 16
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LOQ
1,2,4-Trimethylbenzene 0.28 0.98 1.2
- 1,3,5-Trimethylbenzene 0.56 1. 2.2
Vinyl chloride 0.33 1. N
meta,para-Xylene 0.52 1.8 2.7
tert-Butylmethyl echer 0.26 0.98 N
- Isopropyl ether 0.26 0.98 NC

Surrogate Recovery on 2-Bromochlorobenzene (PID) = 84.5 %
Surrogate Recovery on 2-Bromochlorobenzene (HECD) = 115 %

- NOETHERN LAKE SEAVICE. INC.  araiynca 'atoratory and environmentai services




ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E

Page: 1
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
- Analyte MDL LoQ 108327 MW-4A
Name ug/L ug/L ue -
Acenaphthene 1.4 4.6 17
— Acenaphthylene 1.4 4.6 NC
4-Aminobiphenyl 1.3 4.6 NT
Aniline 1.2 4.0 NT
Anthracene 1.2 3.8 18
- Benzidine 4.9 17 No
Benzo [a)anthracene 1.1 3.6 3
Benzo [a] pyrene 1.3 4.0 3.4
Benzo (b} fluoranthene 3.8 13 5.4
- Benzo(g,h, il perylene 1.6 5.0 N
Benzo [k) flucranthene 1.2 3.8 NT
Benzoic Acid 5.6 19 NC
— Benzyl Alcohol 2.5 8.2 NC
Bis (2-chloroethyl)ether 1.3 4.4 N2
Bis (2-chloroethoxy)methane 1.6 5.4 NT
Bis{2-ethylhexyl)phthalate 1.6 s.2 ND
- Bis (2-chloroisopropyl)ether 1.4 4.8 N
4-Bromophenyl-phenyl ether 1.1 3.8 N
i Butylbenzylphthalate 0.86 2.8 ND
,i 2-Chlorophenol 1.3 4.4 ND
4-Chloro-3-methylphenocl 1.4 4.6 ND
1-Chloronaphthalene 1.2 4.0 ND
; 2-Chloronaphthalene 1.6 5.2 ND
L 4-Chloroaniline 1.5 5.0 ND
4-Chlorophenyl -phenyl ether 1.3 4.4 ND
| Chrysene 1.4 4.4 3.0
| Di-n-butylphthalate 1.5 5.0 ND
-+ Di-n-octylphthalate 0.86 2.8 ND
bibenzo[a,h)an:h:ncene 1. 4.4 ND
i Dibenzofuran 1.4 4.6 26
! 1,2-Dichlorobenzene 0.90 3.0 ND
- 1,3-Dichlorobenzene 0.82 2.8 ND
1,4-Dichlorober.zene 0.96 3.2 ND
: 3,3'-Dichlorobenzidine 1.8 6.2 ND
— 2.4-Dichlorophenol 1.5 5.2 ND
2,6-Dichlorophencl 1.8 s.0 NT
Diethylphthalace 1.6 5.4 NT
2,4-Dimechylphencl 1.0 3.2 510
- Dimethylphthala:ce 1.5 5.2 NT
p- (Dimethylaminc!azobenzene 1.1 3.4 NT
4,6-Dinitro-2-methylpnenol 0.82 2.6 NT
2,4-Dinitrophencl 10 35 ND
- 2,4-Dinitrotoluane 1.4 4.6 NT
2,6-Dinitrotoluene 1.8 5.0 NT
Diphenylamine 1.4 4.6 ND
—_— 1.2-Diphenylhydrazine 2.0 6.6 NT
Flucranthene 1.2 3.8 12
Fluorene 1.2 3.8 52
Hexachlorobenzene 1.2 4.0 NT
- Hexachlorobutad:2ne 1.1 3.6 NT
Hexachlorocyclicsrantadiene 2.4 8.0 ND
Hexachlorocetharne 0.86 2.8 NT
Indenoii,2.3-c2) ryrene 1.6 5.0 ND
- Isophorone 1.4 4.8 NT

NOFT=ERN _AKE SERVICEZ. INC. a-awyncal ‘aboratery ard enviramenta ssrvices —
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 827CE

Page: 2
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LoQ 102327 MW-4A
Name ug/L ug/L ue =
2-Methylnaphthalene 1.4 4.6 1822
2-Methylphenol 1.5 5.0 N
3 & 4-Methylphernol 2.6 8.6 82c
N-nitroso-di-n-gropyvlamine 1.3 4.4 N
N-nitrosodi-n-butylamine 1.5 5.0 NC
N-nitrosodimetihylamine 0.94 3.2 NT
N-nitrosopiperidine 4.1 14 NS
N-nitrosodiphenvlamine 1.4 4.6 N
Naphthalene 1.8 5.6 BBZC
1-Naphthylamine 0.86 2.8 No
2-Naphthylamine 1.3 4.4 NO
2-Nitroaniline 1.2 4.0 NZ
3-Nitroaniline 1.5 5.0 N
Nitrobenzene 1.4 4.8 ND
2-Nitrophencl 2.6 8.6 ND
4-Nitroaniline 1.4 4.6 ND
4-Nitrophenol 0.86 2.8 KD
Pentachlorobenzene 1.3 4.2 ND
Pentachloronitrobenzene 1.2 4.2 ND
Pentachlorophenol 1.3 4.4 ND
Phenanthrene 1.3 4.0 74
Phenol 0.90 3.0 240 §
Pyrene 1.2 3.8 i
Pyridine 6.2 20 24
1,2,4,5-Tetrachlorobenzene 1.4 4.6 ND
2,3,4,6-Tetrachlorophenol 1.2 3.8 ND
1,2,4-Trichlorobenzene 1.2 4.0 ND
2,4,5-Trichlorcphenol 1.5 5.0 ND
2,4,6-Trichlorephenol 1.7 5.8 ND

Surrogate Recovery on 2-Fluorophenol s 42.1 %
Surrogate Recovery on Phenol-dS = 30.0 %

Surrogate Recovery on Nitrobenzene-dS = 250 %
Surrogate Recovery on 2-Fluorobiphenyl = 78.3 %
Surrogate Recovery on 2,4,6-Tribromophencl = 80.0 %
Surrogate Recovery on Terphenyl-dig4 = 72.9 %

i oo NOR T=ERN _AKE SERVICE. INC.  araiyuca: iaboratory and ervironmenta. services —
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 82708

Customer: Dames & Moore

Page: 3

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name

Acenaphthene
Acenaphthylene

4 -Aminobiphenyl

Aniline

Anthracene

Benzidine
Benzo [a] anthracene
Benzo {(a] pyTene

Benzo {b] fluoranthene
Benzo{g.,h, i} perylene

Benzo (k) fluoranthene
Benzoic Acid

Benzyl Alcohol

Bis (2-chloroethyl)ether
Bis (2-chloroethoxy)methane
Bis(2-ethylhexyl)phthalate
Bis(2-chloroisopropyl)e:her
4-Bromophenyl-phenyl ether
Butylbenzylphthalate
2-Chlorophenol
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalene
4-Chloroaniline
4-Chlorophenyl-phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo (a,h] anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorcbenzene
1,4-Dichlorobenzene

3,3’ -Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophezol
Diethylphthala:ze
2,4-Dimethylphezol
Dimethylphthalzze

p- (Dimethylaminc) azobenzene
4,6-Dinitro-2-mechylphencl
2,4-Dinitrophencl
2,4-Dinitrotoiucane
2,6-Dinitrotoluszne
Diphenylamine
1,2-DiphenylhyZrazine
Fluoranthene

Fluorene

Hexachlorcbenzszna
HexachlorobutaZ.zne
Hexachlorocyclcrentadiene
Hexachloroetharns
Indeno(1,2,3-cZ) pyrene
Isophorone

———— NOF T=ERN _LAKE SERVICE. INC.
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270F

Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568

Analyte
Name

2-Methylnaphthalene
2-Methylphencl

3 & 4-Methylphenol
N-nitroso-di-n-gropylamine

N-nitrosodi-n-butylamine

N-nitrosodimethylamine

N-nitrosopiper.iine
N-nitrosodiphenylamine
Naphthalene
1-Naphthylamine
2-Naphthylamine
2-Nitroaniline

3-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitroaniline
4-Nitrophenol
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Pyridine

1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tecrachlorophenol
1,2,4-Trichlorobenzene
2,4,5-Trichlorophencl
2,4,6-Trichlorophenol

. Surrogate
Surrogate
Surrogate
Surrogate
Surrogate
Surrogate

- NOQFT=5RN _AXEZ SERVICE INC.

Recovery on
Recovery on
Réco@e:y on
Recovery on
Recovery on
Recovery on

2-Fluorophencl = 57.2 %
Phenol-d5 = 32.0 %
Nitrobenzene-ds = 149 %
2-Fluorobiphenyl = 77.3 %

Page: 4

MDL LoQ 10£328 MW-4B
ug/L ug/L ue o
2.4 8.0 133
2.7 . No
4.6 15 53¢
2.3 7.7 T
2.6 8.8 vl
1.6 5.6 No
7.2 25 NT
2.4 8.0 NZ
3.1 9.8 7221
1.5 4.9 NC
2.3 7.7 NT
2.1 7.0 NT
2.6 8.8 NT
2.5 8.4 NT
4.5 15 NT
2.4 8.0 ND
1.5 4.9 ND
2.2 7.4 ND
2.2 7.4 NT
2.3 7.7 ND
2.2 7.0 1)
1.6 5.2 ND
2.1 6.6 7.9
11 3s 18
2.4 8.0 ND
2.0 6.6 ND
2.1 7.0 ND
2.6 8.8 ND
3.0 10 ND

2,4,6-Tribromophenol = 79.0 %

Terphenyl-dl4 = 75.5 %

Aranticar arorators and environmenta: services —
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B

Customer: Dames & Moore
Project Description: NSP
Northern Lake Service Project Number: 27568

Analyte

Name
Acenaphthene
Acenaphthylene
4-Aminobiphenyl
Aniline
Anthracene
Benzidine
Benzo [a] anthracene
Benzo[a) pyrene

Benzo [b] fluoranchene
Benzo(g,h,i}lpezylene

Benze (k] fluoranchene
Benzoic Acid

Benzyl Alcohol

Bis (2-chloroethyl)ether
Bis (2-chloroethoxy)methane
Bis(2-ethylhexyl)phthalate
Bis (2-chloroisopropyl) ether
4-Bromophenyl-phenyl ether
Butylbenzylphthalate
2-Chlorophencl
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalene
4-Chloroaniline
4-Chlorophenyl -phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo {a,h] anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1l,4-Dichlorobenzene

3,3’ -Dichlorcbenzidine
2,4-Dichlorophernol
2,6-Dichlorophencl
Diethylphthalaze
2,4-Dimethylpranol
Dimethylphthalaze

p- (Dimethylaminc'azobenzene
4,6-Dinitro-2-mechylphenol
2,4-Dinitrophencl

2,4-Dinitrortoiuan

2,6-Dinitrotoluan
Diphenylamine
1,2-Diphenylhvérazine
Fluoranthene

Fluorene
Hexachlorobencaras
Hexachlorobuzai.2ne
Hexachlorocycizzentadiene
Hexachloroethars
Indeno(1,2,3-c%;

Isophorone

e~ NCRT=ERN LAKE SERVICE. INC.

Project Title: 05644071
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270F

Page: €
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
Analyte MDL LOQ 10£929 MW-6
Name ug/L ug/L ue L
2-Methylnaphthalene 1.4 4.6 NT
2-Methylphenol 1.5 5.0 N
3 & 4-Methylphernol 2.6 8.6 NT
N-nitroso-di-n-propylamine 1.3 4.4 N
N-nitrosodi-n-butylamine 1.8 5.0 NT
N-nitrosodimethylamine 0.94 3.2 \yo
N-nitrosopiperidine 4.1 14 NT
N-nitrosodiphenylamine 1.4 4.6 T
Naphthalene 1.8 5.6 ol
1-Naphthylamine 0.86 2.8 N
2-Naphthylamine 1.3 4.4 o)
2-Nitroaniline 1.2 4.0 jref
3-Nitroaniline 1.5 5.0 N
Nitrobenzene 1.4 4.8 N
2-Nitrophenol 2.6 8.6 No
4-Nitroaniline 1.4 4.6 N
4 -Nitrophenol 0.86 2.8 N
Pentachlorobenzene 1.3 4.2 ND
Pentachloronitrobenzene 1.2 4.2 jored
Pentachlorophenol 1.3 4.4 ND
Phenanthrene 1.3 4.0 ND
Phenol 0.90 3.0 ) !
Pyrene 1.2 3.8 ND
Pyridine 6.2 20 N
1,2,4,5-Tetrachlorobenzene 1.4 4.6 ND
2,3,4,6-Tetrachlorophenol 1.2 3.8 ND
1,2,4-Trichlorobenzene 1.2 4.0 KD
2,4,5-Trichlorophenol 1.5 5.0 ND
2,4,6-Trichlorophenocl 1.7 5.8 ND

Surrogate Recovery on 2-Fluorophenol = 43.1 §
Surrogate Recovery on Phenol-ds = 25.9 %

Surrogate Recovery on Nitrobenzene-ds = 77.7 %
Surrogate Recovery on 2-Fluorobiphenyl = 78.8 %
Surrogate Recovery on 2,4,6-Tribromophenol = 75.8 %
Surrogate Recovery on Terphenyl-dl4 = 84.0 %

NOFRTHERN LAKE SERVICE. INC. araiyuca: iabcraicry ang environmenta: services



ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 82705

i Page: 7
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
-
Analyte ’ MDL LoQ 10£330 MW-6A
Name ug/L ug/L ue/s
Acenaphthene 2.1 6.7 No
= Acenaphthylene 2.1 6.7 NT
4 -Aminobiphenyl 1.9 6.7 N
Aniline 1.7 5.8 No
: Anthracene 1.7 5.5 NC
- Benzidine 7.0 24 NT
Benzo [a) anthracen 1.7 s.2 NT
Benzo (a) pyrene 1.9 5.8 NT
; Benzo {b] fluorantzhene S.5 18 N
- Benzo(g,h, il perviene 2.3 7.2 NT
Benzo (k] fluorancaene 1.7 5.5 ND
i Benzoic Acid 8.1 27 ND
— Benzyl Alcohol 3.6 12 ND
Bis (2-chloroethyl)ether 1.9 6.4 ND
Bis (2-chloroethoxy)methane 2.3 7.8 ND
i Bis {2-ethylhexyl)phthalate 2.4 7.5 ND
- Bis (2-chloroisopropyl) ether 2.1 7.0 ND
4 -Bromophenyl-phenyl ether . 1.7 5.8 ND
; Butylbenzylphthalate 1.2 4.1 ND
__|_ 2-Chlorophenol 1.9 6.4 ND
4-Chloro-3-methylphenol 2.0 6.7 ND
1-Chloronaphthalene 1.7 5.8 ND
2-Chloronaphthalene 2.3 7.5 ND
-t 4-Chloroaniline 2.2 7.2 ND
4-Chlorophenyl -phenyl ether 1.9 6.4 ND
Chrysene 2.0 6.4 ND
Di-n-butylphthalate 2.1 7.2 ND
- Di-n-octylphthalate 1.2 4.1 ND
Dibenzo {a, h) anthracene 2.0 6.4 ND
Dibenzofuran 2.0 6.7 ND
L 1,2-Dichloroberzene 1.3 4.4 ND
- 1,3-Dichlorobenzene 1.2 4.1 D
1,4-Dichlorobenzene 1.4 4.6 ND
3,3’ -Dichlorobezzidine 2.6 9.0 ND
—_— 2,4-Dichlorophenol 2.2 7.8 ND
2,6-Dichlorophenol 2.2 7.2 ND
Diethylphthalacs 2.3 7.8 ND
2,4-Dimethylphs=ol 1.5 4.6 ND
- Dimethylphthalaze 2.2 7.8 ND
p- (Dimethylaminc azobenzene 1.5 4.9 ND
4,6-Dinitro-2-mezhylphenol 1.2 3.7 ND
2,4-Dinitrophenc_ 15 51 ND
- 2,4-Dinitrotoluese 2.1 6.7 NT
2,6-Dinitrotoluaze 2.1 7.2 ND
Diphenylamine 2.0 6.7 ND
—_— 1,2-DiphenylhyZrazine 2.9 9.6 ND
Fluoranthene 1.7 5.5 ND
Fluorene 1.8 5.5 NT
Hexachlorobenzss2 1.7 5.8 NT
- V Hexachlorobutad:2ne 1.6 5.2 NT
Hexachlorocyciczentadiene 3.5 12 NT
Hexachloroethars 1.2 4.1 NT
Indeno(1,2,3-cssvrene 2.3 7.2 ND
- Isophorone 2.1 7.0 ND

— e e —— NOR T=ERN LAKEZ SERVICE. INC.  2naitica aporatory and ervironmenta: services
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ANALYTICAL RESULTS: Semi-Volatile Organic¢ Compounds by EPA 827CE

Customer: Dames & Moore

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name
2-Methylnaphthalene
2-Methylphenol

3 & 4-Methylphenol
N-nitroso-di-n-propylamine
N-nitrosodi-n-butylamine
N-nitrosodimethylamine
N-nitrosopiperidine
N-nitrosodiphenylamine
Naphthalene
l-Naphthylamine
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitroaniline

4 -Nitrophenol
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Pyridine
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
1,2,4-Trichlorobenzene
2,4,5-Trichlorophencl
2,4,6-Trichlorophenol
Surrogate Recovery on 2-Fluorophenol = 56.4 §&
Surrogate Recovery on Phenol-ds = 29.3 %

Surrogate Recovery on Nitrobenzene-ds = 73.3 %
Surrogate Recovery on 2-Fluorobiphenyl = 74.6 %
Surrogate Recovery on 2,4,6-Tribromophenol = 71.3 %

Surrogate Recovery on Terphenyl-dl4 = 80.0 &

——————— NORTHERN _AKE SE3V.CE INC.

Page: 8

MDL LOQ 123530 MW-6A
ug/L ug/L ug: o
2.0 6.7 No
2.2 7.2 N
3.8 12 ND
1.9 6.4 N
2.2 7.2 KD
1.4 4.6 NT
5.9 21 NT
2.0 6.7 ND
2.6 8.1 ND
1.2 4.1 | oed
1.9 6.4 ND
1.7 5.8 ND
2.2 7.2 ND
2.1 7.0 ND
3.7 13 ND
2.0 6.7 ND
1.2 4.1 ND
1.8 6.1 ND
1.8 6.1 ND
1.9 6.4 ND
1.8 5.8 ND
1.3 4.4 KD
1.7 $.5 ND
9.0 29 ND
2.0 6.7 ND
1.7 5.5 ND
1.8 5.8 ND
2.1 7.2 ND
2.5 8.4 ND

<-awucai iaceratory and environmental services
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ANALYTICAL RESULTS: Semi-Volatile ofganic Compounds by EPA 8270B

Customer: Dames & Moore

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name

Acenaphthene
Acenaphthylene

4 -Aminobiphenyl

Aniline

Anthracene

Benzidine

Benzo [alanthracene
Benzo (a] pyrene

Benzo [b] fluoranthene
Benzec[g.h, i) perylene

Benzo [k] fluoranthene
Benzoic Acid

Benzyl Alcohol
Bis(2-chloroethyl)ethexr
Bis (2-chloroethoxy)methane
Bis (2-ethylhexyl)phthalate
Bis(2-chloroisopropyl)ether
4 -Bromophenyl -phenyl ether
Butylbenzylphthalate
2-Chlorophenol
4-Chloro-3-methylphenocl
1-Chloronaphthalene
2-Chloronaphthalene
4-Chloroaniline
4-Chlorophenyl-phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo (a,h] anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorcbenzene

3,3’ -Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenocl
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate

p- (Dimethylamineo) azobenzene
4,6-Dinitro-2-methylphenol
2,.4-Dinitrophencl
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Diphenylamine
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-cd]pyrene
Isophorone

NORTHERN LAKE SERVICE. INC.

Page: 9

MDL LoQ 106232 MW-8A
wa/L ug/L ue/t
1.4 4.6 ND
1.4 4.6 N
1.3 4.6 ND
1.2 4.0 ND
1.2 3.8 NT
4.9 17 ND
1.1 3.6 NT
1.3 4.0 NO
3.8 13 ND
1.6 5.0 ND
1.2 3.8 ND
5.6 19 ND
2.5 8.2 ND
1.3 4.4 ND
1.6 5.4 ND
1.6 5.2 ND
1.4 4.8 ND
1.1 3.8 ND
0.86 2.8 ND
1.3 4.4 ND
1.4 4.6 ND
1.2 4.0 ND
1.6 5.2 ND
1.5 5.0 ND
1.3 4.4 ND
1.4 4.4 ND
1.5 5.0 ND
0.86 2.8 ND
1.4 4.4  r]
1.4 4.6 ND
0.90 3.0 ND
0.82 2.8 ND
0.96 3.2 ND
1.8 6.2 ND
1.5 5.2 ND
1.8 5.0 ND
1.6 5.4 ND
1.0 3.2 570
1.5 5.2 ND
1.1 3.4 ND
0.82 2.6 ND
10 35 ND
1.4 4.6 ND
1.5 5.0 ND
1.4 4.6 ND
2.0 6.6 ND
1.2 3.8 ND
1.2 3.8 ND
1.2 4.0 ND
1.1 3.6 ND
2.4 8.0 ND
0.86 2.8 ND
1.6 5.0 ND
1.4 4.8 ND

Arawytcal ‘aboratory ard environmental services




ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 827CE
Page: 10
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568

Analyte
Name
2-Methylnaphthalene
— 2-Methylphenol
3 & 4-Methylphenol
N-nitroso-di-n-propylamine
N-nitrosodi-n-butylamine
N-nitrosodimethylamine
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N-nitrosopiperidine
N-nitrosodiphenylamine
Naphthalene
1-Naphthylamine
2-Naphthylamine

i 2-Nitroaniline

- 3-Nitroaniline

P
o i)

"
13

Nitrobenzene

2-Nitrophenol

4-Nitroaniline

4-Nitrophenol

Pentachlorobenzene

Pentachloronitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
1,2,4-Trichlorobenzene

2,4,5-Trichlorophencl

2,4,6-Trichlorophenol

; Surrogate Recovery on 2-Fluorophenol = 5§9.6 %
Surrogate Recovery on Phenol-dS = 38.8 &
Surrogate Recovery on Nitrobenzene-dS = 81.9 %
Surrogate Recovery on 2-Fluorobiphenyl = 78.2 %
; Surrogate Recovery on 2,4,6-Tribromophenol = 74.6 %
—_ Surrogate Recovery on Terphenyl-dl4 = 77.2 %
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B

Page: 11
- Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
-
Analyte MDL 0Q 106333 MW-13A
Name ug/L ug/L e/
Acenaphthene 1.5 4.7 9.9
- Acenaphthylene 1.5 4.7 ND
4-Aminobiphenyl 1.4 4.7 ND
Aniline 1.2 4.1 89
Anthracene 1.2 3.9 ND
- Benzidine 5.0 17 ND
Benzo(a)anthracene 1.2 3.7 ND
Benzo [a] pyrene 1.3 4.1 ND
Benzo [b] fluoranchene 3.9 13 ND
- Benzo([g,h,i]perylene 1.6 5.1 ND
Benzo (k] £luoranthene 1.2 3.9 ND
Benzoic Acid 5.7 19 ND
—_— Benzyl Alcohol 2.5 8.4 ND
Bis(2-chloroethyl)ether 1.4 4.5 ND
. Bis(2-chloroethoxy)methane 1.6 5.5 ND
Bis (2-ethylhexyl) phthalate 1.7 5.3 40
- Bis(2-chloroisopropyl)ether 1.5 4.9 ND
4-Bromophenyl-phenyl ether 1.2 3.9 ND
Butylbenzylphthalate 0.88 2.9 ND
. 2-Chlorophencl 1.3 4.5 ND
4-Chlore-3-methylphenol 1.4 4.7 ND
1-Chloronaphthalene 1.2 4.1 ND
i 2-Chloronaphthalene 1.6 5.3 ND
4 4-Chlorcaniline 1.8 S.1 ND
4-Chlorophenyl -phenyl ether 1.3 4.5 ND
' Chrysene 1.4 4.5 ND
: Di-n-butylphthalate 1.8 5.1 ND
- Di-n-octylphthalate 0.88 2.9 ND
Dibenzo {a, h] anthracene 1.4 4.5 ND
: Dibenzofuran 1.4 4.7 15
' 1,2-Dichlercbenzene 0.92 3.1 ND
- 1,3-Dichlorobenzene 0.84 2.9 ND
1,4-Dichlorobenzene 0.98 3.3 ND
. 3,3’ -Dichlorobenzidine 1.8 6.4 ND
— 2,4-Dichlorophenol 1.6 §.3 ND
2,6-Dichloropherol 1.6 5.1 ND
Diethylphthalate 1.7 5.5 ND
2,4-Dimethylphencl 1.0 3.3 3400
- Dimethylphthalaczs 1.6 5.3 ND
p- (Dimethylamirs azobenzene 1.1 3.5 ND
4,6-Dinitro-2-mezhylphenol 0.84 2.6 ND
2,4-Dinitrophencl 10 36 ND
- 2,4-Dinitrotoluen 1.5 4.7 ND
2,6-Dinitrotoluene 1.5 5.1 ND
Diphenylamine 1.4 4.7 ND
—_ 1,2-Diphenylhyérazine 2.0 6.8 ND
Fluoranthene 1.2 3.9 ND
Fluorene 1.2 3.9 32
Hexachlorobenzena 1.2 4.1 ND
- Hexachlorobutad:an 1.1 3.7 ND
Hexachlorocyclcrentadiene 2.5 8.2 ND
Hexachloroethane 0.88 2.9 ND
Indenco{1.2,3-cd cvrene 1.6 5.1 ND
- Isophorone 1.5 4.9 ND

e e NORT=Z AN LAKE SERVICE. INC  Araircai iaborator, and environmental services




ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E

Customer: Dames & Moore

Project Description: NSP

Northern Lake Service Project Number: 27568

Analyte
Name

2-Methylnaphthalene
2-Methylphenol

3 & 4-Methylphenol
N-nitroso-di-n-propylamine

N-nitrosedi-n-butylamine

N-nitrosodimethylamine

N-nitrosopiperidine

N-nitrosodiphenylamine
Naphthalene
1-Naphcthylamine
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
Nitrcobenzene
2-Nitrophenol
4-Nitroaniline
4-Nitrophenol
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Pyridine

1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tecrachlorophenol
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surrogate
Surrogate
Surrogate
Surrogate
Surrogate
Surrogate

Recovery
Recovery
Recovery
Recovary
Recovery
Recovery

on 2-Fluorophenol = 67.0 %
on Phenol-dS = 24.8 %
on Nitrobenzene-dS = 309 %

on 2-Fluorobiphenyl = 74.8 %

Project Title: 05644071

Page: 12
MDL LoQ
ug/L wa/L
1.4 4.7
1.6 5.1
2.7 8.8
1.4 4.5
1.5 S.1
0.96 3.3
4.2 15
1.4 4.7
1.8 5.7
0.88 2.9
1.3 4.5
1.2 4.1
1.5 5.1
1.5 4.9
2.6 8.9
1.4 4.7
0.88 2.9
1.3 4.3
1.3 4.3
1.3 4.5
1.3 4.1
0.92 3.2
1.2 3.9
6.4 20
1.4 4.7
1.2 3.9
1.2 4.1
1.8 5.1
1.8 S.9

on 2,4,6-Tribromcphenol = 77.8 %

on Terphenyl-dl4 = 75.6 %

NOR™=ZRN [LAKE SERVICE. INC.

Anatyhical .agoraiory ang anvirarmenta. 3envCes
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E
Page: 13
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568

Analyte

Name
Acenaphthene
Acenaphthylene
4-Aminobiphenyl
Aniline
Anthracene
Benzidine

k&
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w
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Benzo[a) anthracene
Benzo (a] pyrene

Benzo [b] fluoranthene
Benzo{g,h,i]perylene

Benzo [k] fluoranthene
Benzoic Acid

Benzyl Alcohol
Bis(2-chloroethyl)ether
Bis (2-chloroethoxy)methane
Bis (2-ethylhexyl)phthalate
Bis (2-chloroisopropyl)ether
4-Bromophenyl-phenyl ether
Butylbenzylphthalate
2-Chlorophenol
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalene
4-Chloroaniline
4-Chlorophenyl-phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalace
Dibenzo [a, h] anthracene
Dibenzofuran
1,2-Dichlorobenzene
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1,3-Dichlorobenzene
1,4-Dichlorobenzene

3,3’ -Dichlorocbenzidine
2,4-Dichlorephencl
2,6-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenc
Dimethylphthalzcs

p- {Dimethylamino) azobenzene
4,6-Dinitro-2-methylphenol

5658583588

w
*»
(=]
(=]

NWE WU e W NN RS NB B BB R WA BN WLE DU S o
A H DO 00D UONOWLEORNMO®®IWHOMNNS®O O

(I

w
w
z
t

2,4-Dinitrophencl
2,4-Dinitrotoluene

&

2,6-Dinitrotoluene
Diphenylamine

o

7

1,2-Diphenylhydrazine

W
'

Fluoranthene
Fluorene

a
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E
Page: 14
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568
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Analyte MDL LOQ 1
Name ug/L ug/L u
2-Methylnaphthalene
2-Methylphenol

3 & 4-Methylphenol
N-nitroso-di-n-propylamine
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N-nitrosodi-n-butylamine
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N-nitrosodimethylamine

o«
-
w

N-nitrosopiperidine
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~
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N-nitrosodiphenylamine

Naphthalene

1-Naphthylamine

2-Naphthylamine

2-Nitrocaniline

3-Nitroaniline

Nitrcbenzene

2-Nitrophenol

4-Nitroaniline

4-Nitrophenol

Pentachlorobenzene

Pentachloronitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
1,2,4-Trichlorocbenzene

2,4,5-Trichlorophenocl

2,4,6-Trichlorophenol

Surrogate Recovery on 2-Fluorophenol = 65.4 %
Surrogate Recovery on Phencl-dS = 32.6 &
Surrogate Recovery on Nitrobenzene-dS = 199 %
Surrogate Recovery on 2-Fluorobiphenyl = 77.0 %
Surrogate Recovery on 2,4,6-Tribromophencl = 82.8 %
Surrogate Recovery on Terphenyl-di4 = 79.4 %
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270%

Customer: Dames & Moore

Project Description: NSP Project Title: 05644071

Northern Lake Service Project Number: 27568

Analyte

Name

Acenaphthene
Acenaphthylene

4 -Aminobiphenyl

Aniline

Anthracene

Benzidine
Benzo[a]anthracene
Benzolalpyrene

Benzo [b] fluoranthene
Benzolg.h,ijperylene

Benzo [k] fluoranthene
Benzoic Acid

Benzyl Alcohol

Bis (2-chloroethyl)ether
Bis {2-chloroethoxy)methane
Bis{2-ethylhexyl)phthalate
Bis{2-chloroisopropyl)ether
4 -Bromophenyl-phenyl ether
Butylbenzylphthalate
2-Chlorophenol
4-Chloro-3-methylphenol
1-Chloronaphthalene
2-Chloronaphthalene
4-Chlorcaniline
4-Chlorophenyl-phenyl ether
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo {a,h] anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

3,3’ -Dichlorobenzidine
2,4-Dichlorophencl
2,6-Dichlorophenol
Diethylphthalate
2,4-Dimechylphencl
Dimethylphthalaze

p- (Dimethylaminc: azobenzene
4,6-Dinitro-2-mezhylphenol
2,4-Dinitrophencl
2,4-Dinitrotoluen
2,6-Dinitrotoluane
Diphenylamine
1,2-Diphenylhvérazine
Fluoranthene

Fluorene

Hexachlorobenzare

Hexachlorobusai-sne
Hexachlorocyclcrantadiene
Hexachloroethare
Indeno{1,2,3-cslzvrene
Isophorone

NORTSERN LAKE SERVICE, INC.
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MDL LOQ 10£335 MW-5C
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B

Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
Northern Lake Service Project Number: 27568

Analyte

Name

2-Methylnaphthalene

2-Methylphenol

3 & 4-Methylphenol
N-nitroso-di-n-propylamine
N-nitrosodi-n-butylamine
N-nitrosodimethylamine

N-nitrosopiperidine

N-nitrosodiphenylamine

Naphthalene

1-Naphthylamine

2-Naphthylamine

2-Nitroaniline

3-Nitrocaniline

Nicrob;nzene

2-Nitrophenol

4-Nitroaniline

4-Nitrophenol

Pentachlorobenzene

Pentachloronitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

1.2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
1,2,4-Trichlorobenzene

2.4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surrogate Recovery on 2-Fluorophenol = 43.1 %
Surrogate Recovery on Phenol-dS = 29.9 %
Surrogate Recovery on Nitrobenzene-ds = 72.7 &
Surrogate Recovery on 2-Fluorobiphenyl = 73.8 %
Surrogate Recovery on 2.4,6-Tribromophenol = 61.9 %
Surrogate Recovery on Terphenyl-di4 = 50.3 %
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E

!
—l Page: 17
Customer: Dames & Moore
Project Description: NSP Project Title: 05644071
! Northern Lake Service Project Number: 27568
-
Analyte MDL LOQ 10€337 FB-1
Name ug/L ug/L -
! Acenaphthene 1.2 3.9 NT
- Acenaphthylene 1.2 3.9 NT
4-Aminobiphenyl 1.1 3.9 NZ
| Aniline 1.0 3.4 NT
| Anthracene 1.0 3.2 N
Benzidine 4.1 14 NT
Benzo [a)anthracene 0.97 3.1 NT
! Benzo (a] pyrene 1.1 3.4 NT
L Benzo [b] fluoranthene 3.2 1 NT
Benzo(g,h,ilperylene 1.3 4.2 NT
Benzo (k] fluoranthene 1.0 3.2 NO
Benzoic Acid 4.8 16 ND
-— Benzyl Alcochol 2.1 7.0 NT
Big(2-chloroethyl)ether 1.1 3.7 NT
Bis{2-chloroethoxy)methane 1.4 4.6 ND
Bis(2-ethylhexyl)phthalate 1.4 4.4 ND
- Big (2-chloroiscpropyl)ether 1.2 4.1 ND
4-Bromophenyl-phenyl ether 0.97 3.2 ND
Butylbenzylphthalate 0.73 2.4 ND
— 2-Chlorophenocl 1.1 3.7 ND
4-Chloro-3-methylphenol 1.2 3.9 ND
1-Chloronaphthalene 1.0 3.4 ND |
2-Chloronaphthalene 1.3 4.4 ND
-— 4-Chloroaniline 1.3 4.2 ND
4-Chlorophenyl-phenyl ether 1. 3.7 ND
Chrysene 1.2 3.7 ND
Di-n-butylphthalate 1.3 4.2 ND
- Di-n-octylphthalate 0.73 2.4 ND
Dibenzo [a,h] anthracene 1.2 3.7 ND
Dibenzofuran 1.2 3.9 ND
4 1,2-Dichlorobenzene 0.76 2.6 ND
3, 3-Dichlorobenzene .70 2.4 2]
1,4-Dichlorobenzene 0.82 2.7 ND
! 3,3'-Dichlorobenzidine 1.5 .3 ND
-— 2,4-Dichloropnenol 1.3 4.4 ND
2,6-Dichlorophenol 1. 4.2 ND
; . Diethylphthala:zs 1. 4.6 N
2,4-Dimechylpaenol 0.87 2.7 ND
- Dimethylphthalaze 1.3 4.4 NT
p- (Dimethylaminc)azcbenzene 0.90 2.9 NT
! 4,6-Dinitro-2-mecthylphenol 0.69 2.2 ND
— 2,4-Dinitrophencl 8.7 30 NT
2.4-Dinitrotoluen 1.2 3.9 NT
) 2,6-Dinitrotoliuene 1.3 4.2 NC
i Diphenylamine 1.2 3.9 NC {
- 1,2-Diphenylhyé~azine 1.7 5.6 NT
Fluoranthene 1.0 3.2 NT '
: Fluorene 1.0 3.2 NT }
| Hexachlorobenzeze 1.0 3.4 NT
- Hexachlorobuzas:ane 0.92 3.1 NT
Hexachlorocycl 2.0 6.8 NC
Hexachloroethans 0.73 2.4 NT
— Indeno[1l,2.3-z3] pyrene 1.3 4.2 NT
Isophorone 1. 4.1 N
—_—
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