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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 Ravine Aquifer 

• 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 Qocated 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 thost 

measured at the seep, indicate another source of contamination. An order of magnitudtr 

difference between samples from MW-5 and samples from the seep have beert 

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 

• 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 voes 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-7 A 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. 

• The contaminant plume within the Copper Falls aquifer is separate from the 
I 

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 drilling, 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. 'f!ris cla_y is present at the base of the former ravine located on NSP's propert):'. 1 This 

report ~s and Eresents conclusions concert}!I!&.--1he 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 comer of Prentice and St. Claire Streets, and documentation concerning the 

1995 underground storage tank (UST) removal. The requested well nest installation (MW-8 and -MW-SA) 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 

background includes discussions concerning the following: thuru_Jor!Jl~LJ!sag~~ 

Manufactured Gas Plant (MGP) facility, the historical filling qf the formecrav.ioe, 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. Coal tar contaminated s · was found across the bas 

of the ravine fill. 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) 2yrene), but the BTEX constituents are 

more indicative of petroleum contamination. 'fY\ p"-' vJA-•:ir\J'· 

Contaminated groundwater was characterized within the perched ravine aquifer. The primary 

source of groundwater contaminants is the coal tar confamioated s0il 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 ~ location). An ~ w7 _source gf SVOC and VOC contamination downgradient from the NSE site appear to contribute 

V · 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 results 

_ of this analysis indi~ted that_a groundwater interceptor trench across the mouth of the former 
ravine together with a groundwater collection and treatment.system would most effecti~ 

remediate contaminant _EJ.igration. This system would be coupled with the installation of a low 

~eability cap above the ravine fill soils to limit infiltration. Together these systems comprised 

the proposed Interim Remedial Action for this site. 

_gnditional apprQYal oflruLJ?roP2sed Interim Remedial Action was granted by the WDNR in ,a 

~ dated September 29, 1225 to NSP. Following this approval, design specifications and 

bidding for the proposed installation was conducted by Dames and Moore for NSP. Withdrawal 

of this approval, based on an understanding that NSP was no longer planning on the 

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 

larified the cause for deferral in this implementation. I_he deferral, whi,cb__was based_on 

NR rsonnel has been made until 

sediment investigation are available and evaluated. Additionally, modifications to the Interim ---
Remedial Action could be assessed pending the recommendations of this supplementitl 

investigation. To determine the depth of excavation required for the interceptor trench a seri'1s 

of borings were advanced in October 1995 along the proposed trench ( see boring GP-1 through 

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) silly 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 

Copper Falls sand aquifer below (i.e., MW-5B completion) by a laterally continuous three-feet ? 
thick clay interval. The Copper Falls sand aquifer is found under confined conditions and its 

piezometric surface is approximately½ foot higher than the Miller Creek sand. 1.Jiis suggests the ... 

lowermost Miller Creek clay interval is an effective aquitard. 
,,,..;:;,:,::___..:=.:;_;:_:,_.:...=:.:..::..:._:.:.~:....:.:..:~.:.:...:;.;:..--==-:.:....::::..:....~=-=~= ~ 0, D (OV1T A--WI. vv. 11&,f<.,A,'t-ff" 

To ~ ~ 1 ij.Z ...J 
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 well~ 

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 }filleLfreek claY.§. are within the glacial till and 

outwash sediments of the Copper Falls Formation. The impacte<L aquifers are beneath and 

~te from the fill associated with the former ravine, / 

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

• 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 

• 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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• 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 along 

the axis of the former ravine, were advanced to a depth sufficient to complete screened intervalf 

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 ~A and~ 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 tu~ sam_ples were collected to cl:@racterize the permeability of t~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 b~ 

removing ten well volumes of water. This was impractical in certain cases (i.e., wells werr 

bailed dry). For these cases (MW-4A, MW-6, MW-7, MW-8, and MW-SA) 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 th.e 

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 Atterber~ 

limits. These analyses were used to quantify soil classifications described in the field. Three o,f 
I 

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 

analy:ze.d 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 1h 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. 

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 taken½ 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 P AH 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). 
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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 2½ feet and ¼ foot, respectively. Water levels in MWL4 

are approximately 5 feet higher than MW-6. Unsaturated conditions were found in the ravine ~11 

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 (NEI), 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 se.ep (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 anq 

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 loc:a,tion, the aquiferi~ 

.-heAeath-the~nsin 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 PH'.> 

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 lak:efront 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 (1.3 

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 _ig 

well nest located toward the north on St. Claire Street. South of MW-4, this silty interv~ 
I 

becomes progressively more sandy. Above this interval, the Miller Creek contains an upper clay 

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 u,nu 

~s an area at the base of the former ravine where more permeable, relatively clean sands 

are in potential contact with the ravine fill (i.e., hydraulic conductivity measured in MW-4A is 

8.5 x 10-5 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 104 cm/sec to 1.5 x 10·3 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 10-6 cm/sec. Review of the soil samples from the screen~ 

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 10-3 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 104 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 _!!!e Shelby tuhe samples 

collected from the MW-4A and MW-13A borings. These results indicate a vertical hydrau]ic 

conductivity for the clay aquitard that is between 4.6 x 10-8 cm/sec to §.9 x 10-8 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 clay aquitard (4.5 x 10-8 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 10-5 cm/sec and 6. 7 x 10-5 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 the , 
NET borings advanced to the Copper Falls sand aquifer. : 
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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 A W-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 analyte~ 

(benzene, ethylbenzene, naphthalene, toluene, 1,2,4-trimethylbenzene, o-xylene and m +p-xylene) 

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-SA, MW-5B, MW-7A, MW-8A, MW-13A, and MW-13B exceed the ES for 

benz.ene 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 µg/L and 2.3 mg/L, respectively) is approximately 

the concentration detected in the field blank (2. 7 µg/L) for this analyte. Therefore, the detects 

in groundwater samples from these two wells is likely caused by field contamination. 

Table 7 summariz.es 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., P AHs) 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 P AHs. 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 lsoconcentration Profiles 

Figure 6 shows the isoconcentration profile for total BTEX. This profile incorporates th~ 
I 

analytical results from samples collected during this investigation, the October 1995 sample event 

(MW-5, MW-SA, 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-7 A, 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 µ.g/L and 32,600 µ.g/L, respectively) and occur in an area with a 
strong downward vertical component of groundwater flow. ~ooceRtrati011s suggest that this 

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 df 

contaminants and concentration gradients as those that occur on Figure 6. Two exceptions to thi,s 
I 

are the comparison of contaminant levels between shallow and deep aquifers and the relative 

concentrations of contaminants sampled at the seep. Total P AH 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 µg/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 locate.cl 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 is in 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 10·3 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 P AH 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 PAR 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 

horirontal groundwater flow. flow at tbe ~ is. ioterpreteQ.lo be connected 10 t1!_is aguifer.., The 

relatively high hydraulic conductivity of the nearby wood waste fill and ravine fill (1.6 X 104 

cm/sand 5.4 X 10-3 cm/sin 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 P AH isoconcentration profile contours (Figure 7) also support separation of the seep from 

the wood waste fill aquifer at Kreher Park. P AH concentrations for samples from the seep are 

more than 28 times higher than those measured in MW-7. The high total P AH 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 10-3 

cm/s) is more than an order of magnitude greater than the average hydraulic conductivity (3.0 

X 104 cm/s) previously utilized in the August 1995 Dames and Moore report. This average 

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 betweep 

the lower perched ravine aquifer and the seep as shown on Figure 5. Regardless, this high~r 

estimated flow rate is within the design capacity of the interceptor trench system. 
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Permeability measurements of the Miller Creek clay (average laboratory vertical hydraulic 

conductivity of 5. 7 X 10-8 cm/se.c) 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 JX>rosity 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 aquifert 

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 exJX>sed 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 th~ 

deeper Copper Falls sand aquifer. This connection is shown by the isoconcentration contours o~ 

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-SA 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. 

f 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. Horizontal 

groundwater flow is toward the northwest based on the equipotential flow lines interpreted on 
' 

Figure 5. Given an average hydraulic conductivity of 8 X 104 cm/sec, an average horizontil 

gradient of 0.03 ft/ft as measured between the MW-13B and MW-7 A 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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Supplemental Groundwater Investigation 
Northern States Power Company, Ashland, Wisconsin 

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 A W-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 be 

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 migratioJ'I 

from the shallow perched ravine aquifer to the Copper Falls sand aquifer through the Miller Cree~ 

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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Supplemental Groundwater Investigation 
Northern States Power Company, Ashland, Wisconsin 

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 calculate.cl 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. Conse.quently, 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,,,flefthemm@st,portimi-of the pei:ched 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 significantl~·ncreased contaminant concentrations measured in samples from --- ,~,~ 
the seep result ~~~,!~~~~~'"'"'W!!~,~'~""!~,~,l~l beneath WCL's property. ]'he perched aquif~r 
associated with the seep is hydraulically separate from the underlying wood waste fill aquifer tha'.t 

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. 
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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 samplin~ 

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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Supplemental Groundwater Investigation 
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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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TABLEl 
Summary of Monitor Well and Piezometer Construction 

Well Type Elevation Elev. Total Borehole Screened Depth Top of Elev. Top of 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.S 11 - 21 9.0 625.7 21.S 613.2 619.4S 

MW-2 Water Table 634.8S 63S.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 S - 15 3.0 63S.2 16.0 622.2 628.7 

MW-4 Water Table 641.03 641.7 15.S S - 15 4.0 637.7 15.S 626.2 631.9S 

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.S ss.s SO- SS 48.0 S93.S ss.s S86 S89.7S 

MW-5 Water Table 633.82 634.3 28.S 18-28 16.0 618.3 28.S 60S.8 612.0S 

MW-SA Piezometer 633.72 634.2 34.0 31.S - 33.S 30.S 603.7 34.0 600.2 601.9S 

MW-SB Piezometer 633.89 634.3 51.0 44-49 42.0 S92.3 49.0 S85.3 S88.8 

MW-SC Piezometer 634.33 634.6 76.0 71 - 76 69.0 S6S.6 76.0 S58.6 S62.1 

MW-6 Water Table 644.88 64S.2 18.0 3 - 18 2.5 642.7 18.0 627.2 634.9S 

MW-6A Piezometer 644.79 64S.2 48.0 42.3 - 47.3 40.8 604.4 47.S S97.7 601.0S 

MW-7 Water Table 612.60 610.6 15.0 S - 15 4.S 606.1 15.0 S9S.6 600.8S 

MW-7A Piezometer 613.31 610.1 35.S 30- 35 28.0 S82.1 35.S S74.6 S78.3S 

MW-8* Water Table 63S.S4 63S.9 16.0 6- 16 s.o 630.9 16.0 619.9 625.4 

MW-SA Piezomcter 63S.S0 63S.9 S0.0 4S - SO 43.0 S92.9 S0.0 S85.9 S89.4 

TW-13 Water Table 63S.81 636.3 22.0 9 - 19 7.0 629.3 19.0 617.3 623.3 

MW-13A Piezomcter 63S.94 636.3 S0.0 40-45 38.0 598.3 46.0 590.3 594.3 

MW-138 Piezomcter 635.90 636.3 70.0 65 - 70 63.0 573.3 70.0 S66.3 S69.8 

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 - 13.S 2.5 602.8 16.0 S89.3 S96.0S 

MW-3 Water Table 612.10 609.S 16.0 5 - 15 4.0 60S.S 16.0 S93.S S99.S 
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TABLE 2 
Goundwater Elevations 

Ravine Fill and Deeper Piezometer Monitor Wells 

Well Top Casing DTW Wat.er Level DTW Wat.er Level 
Number Elev. (ft.) (ft.) Elev. (ft.) (ft.) Elev. (ft.) 

MW-1 634.18 14.75 619.43 15.24 618.94 

MW-2 634.85 13.75 621.1 14.92 619.93 

MW-3 637.74 1.94 635.8 2.49 635.25 

MW-4 641.03 7.58 633.45 5.55 635.48 

MW-4A 641.22 

MW-4B 640.98 

MW-5 633.82 

MW-SA 633.72 

MW-SB 633.89 

MW-SC 634.33 

MW-6 644.88 

MW-6A 644.79 

MW-7 612.60 

MW-7A 613.31 

MW-8 635.54 

MW-SA 635.50 

TW-13 635.81 4.88 630.93 9.92 625.89 

MW-13A 635.94 

MW-13B 635.90 

MW-1 608.40 

MW-2 608.23 

MW-3 612.10 

• Note: Water level measurement in MW-8 still rising. 
Survey information for Kreher Park wells are from February 1995 SEH Report 
1 Wells installed in 1989 by NET 
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DTW Water Level 
(ft.) Elev. (ft.) 

19.29 614.53 

19.70 614.02 

19.30 614.59 

DTW Wat.er Level 
(Ft.) Elev. (Ft.) 

14.95 619.23 

14.35 620.5 

2.52 635.22 

4.78 636.25 

13.06 628.16 

15.46 625.52 

18.69 615.13 

19.32 614.4 

19.08 614.81 

8.86 625.47 

13.59 631.29 

18.82 625.97 

7.77 604.83 

-0.92 614.23 

14.32* 621.22 

15.07 620.43 

5.63 630.18 

20.75 615.19 

6.55 601.85 

6.40 601.83 

10.62 601.48 
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TABLE 3 
Soil Sample Laboratory Results 

Sample Sample Depth 
Location (ft) % Gravel %Sand % Silt & Liquid 

Clay Limit 

MW-4A* 15.75 1.1 51.3 47.6 

MW-4A 22-24 14.0 75.3 10.7 

MW-4A 26- 48 1.1 66.7 32.2 

MW-4B* 21.75 1.5 49.5 49.0 

MW-4B 39 - 41 21 

MW-SC 71 - 73 12.8 73.7 13.5 

MW-13A* 25 26 

MW-13A 38 -40 0.0 84.6 15.4 

Note: *Sample from base of shelby tube. 
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Plastic 
Limit 

13 

12 

Plam.city 
Index 

8 

14 

uses 

SM-SC 

SP-SM 

SM 

SM-SC 

CL 

SM 

CL 

SM 

Formation 

Miller Creek 

Miller Creek 

Miller Creek 

Miller Creek 

Copper Falls 

Copper Falls 

Miller Creek 

Copper Falls 
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TABLE-4 
Hydraulic Conductivity Measurement Results 

MW-4A 15.75 4.6 X 10"8 

MW-4A 19 -27 7.4 X 10-5 

MW-4B 21.5 4.5 X 10"8 

MW-4B 48 - 55.5 7.2 X 10"" 

MW-5 16 - 28.5 5.4 X 10"3 

MW-SA 30.5 - 34 1.1 X 10"" 

MW-SB 42-49 1.5 X 10"3 

MW-SC 69-76 6.6 X 10"" 

MW-6 2.5 - 18 6.7 X 10-5 

MW-6A 40.8 - 47.5 6.7 X 10"" 

MW-7 4.5 - 15 1.6 X 10"" 

MW-8 5 - 16 2.5 X 10"6 

MW-SA 43 -50 1.4 X 10"6 

MW-13A 25 6.9 X 10"8 

MW-13A 38 -46 9.4 X 10"" 

MW-13B 63 -70 3.7 X 10"" 

Notes: 1- No slug test performed on MW-7A; artesian flow. 
2- MW-4A, MW-6, MW-7, MW-8 and MW-SA 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 bead method. 
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Interval 

Water Level Elev. 
(ft.) 

Vertical Distance 
(ft.) 

Water Level Elev. 
(ft.) 

Vertical Distance 
(ft.) 

Gradient (ft.lft.) 
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TABLE 5 
Summary of Water Level and Vertical Groundwater Gradients 

MW-4 / MW-4A / MW-5 / MW-SA/ MW-5B / MW-6 / 
MW-4A MW-4B MW-SA MW-5B MW-SC MW-6A 

614.53 614.02 

614.02 614.59 

614.53 601.95 

601.95 588.80 

635.22 628.16 615.13 614.40 614.81 631.29 

628.16 625.52 614.40 614.81 625.47 625.97 

635.22 618.60 615.13 601.95 588.80 634.95 

618.60 589.75 601.95 588.80 562.10 601.05 

-0.42 -0.09 -0.06 0.03 0.40 -0.16 

MW-7 / 
MW-7A 

604.83 

614.23 

600.85 

578.35 

0.42 

MW-8 / TW-13 / MW-13A/ 
MW-SA MW-13A MW-13B 

621.22 630.18 615.19 

620.43 615.19 625.34 

625.40 623.30 594.30 

589.40 594.30 569.80 

-0.02 -0.52 0.41 
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TABLE-6 
Groun "ater Analytical Results - Detected VOCs Constituents (J&g/L) 

' 

Analyte Units MW-5 MW-SA MW-SB MW-4A MW-48 MW-SC MW-o MW-oA MW-7 MW-7A MW-I MW-IA MW-13A MW-13B 

Benzene µ.g/L <0.28 

Bromodichloromethane µ.g/L <14 <14 <14 <320 <12 <I._IL <0.32 

n-Butylbenzene µ.g/L 22 14 38 <J40 110 19 <0.J4 <O.J4 200 2,900 30 <67 440 450 

sec-Butylbenzene µ.g/L <9.J <9.J <9.J 1,400 150 5.6 <0.27 <0.27 <6J 610 7.6 230 970 980 

tert-Butylbenzene µ.g/L <14 <14 <14 <J60 <S8 <l.S <O.J6 <O.J6 <S9 <290 <29 <72 600 600 

tert-Butylmethyl ether µ.g/L <IJ <IJ 16 <260 <94 <2.2 <0.26 <0.26 <89 <470 <4.7 <S2 <JJO <lJO 

Chloroform µ.g/L <45 <45 <45 <290 <64 <0.S4 <0.29 4.7 <51 <140 <UO 

Ethylbenzene µ.g/L <1.4 <0.26 <28 340 

Isopropylbenzene µ.g/L 36 38 12 <260 96 <1.2 <0.26 <0.26 <SO <290 <29 <SJ <lJO <lJO 

Isopropyl ether µ.g/L <IJ 16 <IJ <260 <12 <2.6 <0.26 <0.26 <100 <62 <0.62 <SJ <130 <lJO 

Naphthalene µ.g/L <O.J2 

n-Propylbenzene µ.g/L <22 <22 30 <280 <S4 S.3 <0.28 <0.28 <62 2,200 <27 <S6 <140 <140 

Tetrachloroethene µ.g/L <21 <21 <21 <210 <S4 <1.4 <0.21 1.4 <S7 <270 <27 <4J <110 <110 

Toluene µ.g/L 13 <0.22 <0.22 22 

•:/:/::";-(',-::-_;_::\::_' ... ·. 1,2,3-Trichlorobenzene µ.g/L <18 <18 <18 <JIO <29 <1.9 <O.JI <O.Jl <78 <ISO 2.9 <62 <160 <160 
.. __ ·.-:- .·. 

>::) __ :-· .:·.-_·.-._.-::.·_.:-_,•:· ·. _-;_._ T richloroethene µ.g/L <9.6 <9.6 <9.6 <2SO <69 <I.J <0.2S 1.0 <S2 <340 <J.4 <SO <2 <1'20 

T richlorofluorom.etbane µ.g/L <II <JI <JI <200 <62 <1.7 <0.20 0.21 <67 <JIO <J.1 <41 <JOO <JOO 

1,2,4-T rimethylbenzene µ.g/L <0.28 

1,3 ,5-T rimethylbenzene µ.g/L 30 44 140 2,400 170 <1.9 <0.S6 <0.56 <76 <S70 <S.7 <110 1,100 1,100 

o-Xylene µ.g/L 290 16 2.2 2.3 18 

m+o-Xvlene uzlL 90 13 <0.S2 <0.52 14 

Total BTEX: µ.g/L 664 17,500 59,200 32,600 2,090 50.3 2.20 2.30 3,520 15,970 92.0 34,940 127,470 101,000 

Note: Enforcement sandard (ES) and preventative action limit (PAL) as per Wisconsin Admin. Code NR140 
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1.4 

<O.J2 

<0.34 

1.2 

<O.J6 

<0.26 

<0.29 

1.4 

<0.26 

<0.26 

11 

<O.Jl 

<0.21 

1.8 

<O.JI 

<0.2S 

<0.20 

1.2 

2.2 

2.7 

2.7 

10 

Trip 
Blank 

<0.28 

<0.32 

<O.J4 

<0.27 

<O.J6 

<0.26 

<0.29 

<0.26 

<0.26 

<0.26 

0.70 

<0.28 

<0.21 

<0.22 

<0.31 

<0.2S 

<0.20 

<0.28 

<0.56 

<0.41 

<0.52 

ND 

ES PAL 

s 1 

0.6 0.06 

60 12 

6 0.6 

700 140 

'° 
l';l;1 
~ = 40 8 ~ 

5 o.s 
343 69 

s o.s 
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70 14 
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TABLE-7 
Groundwater Analytical Results - Detected SVOCs Constituents (}&g/L) 

::r:::1:irt:Ja1~{1~r1.1i:::r:1ft:11iaim0ITEI+Jmt0Nt001Bt® =~=~==~ ~::::::::=irt::i=:::::::::t::+----,... 
Aaalyte u ... MW•S MW-SA MW•D MW-4.\ MW-411 MW•!C MW-4 MW-&\ MW•7 MW•7A MW.a MW-IA MW•IJA MW•l3B 111aa IS PAL 

Acenaphlheao µg/L 340 <2.0 <2.0 17 11 <I.I <U <2.1 180 14 <1.5 9.9 13 <1.2 

Acenaphthylene p.g/L <2.0 13 200 <1.4 <2.S <I.I <2.1 <1.7 <1.3 <1.5 <1.4 <U <U <1.2 

Aniline p.g/L <2.0 15 <2.0 <1.2 <2.1 <I.$ <1.2 <1.1 <1.4 <I.I <1.3 <1.2 89 <I.I <1.0 

Anthraceao µg/L 84 8.7 54 18 B --- <1.5 <1.2 <1.7 29 <I.I <1.3 <1.2 <1.2 12 <1.0 

Benzo(a)anthracene p.g/L 41 <2.0 23 3.1 <2.0 <1.5 <I.I <1.7 9.4 <1.0 <1.2 <I.I <1.2 <I.I <0.117 

Benzo(a)pyrene p.g/L <2.0 <2.2 <1.6 <1.3 <I.II - <1.2 <1.4 <1.3 <1.3 <1.2 0.2 0.02 

Benzo(b)fluoranchene p.g/L 2S <2.0 <2.0 S.4 <6.6 <4.1 <3.1 <5.5 8.8 <J.4 <4.1 <3.1 <3.11 3.7 <3.2 

Benzo(a,h,i)perylene µg/L <2.0 <2.0 <2.0 <1.6 <2.7 <2.0 <1.6 <2.3 3.2 <1.4 <1.7 <1.6 <1.6 <2.4 <U 

bis (l-elhylhexyl) phthalate p.g/L <10 <10 <10 <1.6 <1.6 <2.4 <I.II <I.$ <I.I <1.6 <U 6 0.6 

1-Chloronapluhalene µg/L <1.2 <2.1 <I.$ <1.2 <1.1 <1.4 2.4 <1.3 <1.2 <1.2 <I.I <1.0 

Chrysene µg/L 37 <2.0 20 3.0 <2.4 <1.7 <U <2.0 9.6 <1.2 <1..:1 <1.4 <1.4 <1.3 <1.2 

Dibenzofuran µg/L <2.0 <2.0 <2.0 26 20 <I.I <1.4 <2.0 7.2 15 <I.$ <U IS 20 <1.2 

2,4-Dichlorophenol p.g/L <2.0 <2.0 <2.0 <I.$ 370 <2.0 <2.2 <I.I <U <1.7 <I.$ <1.6 <U <1.3 

2,4-Dimethylphenol µg/L <2.0 180 1,100 <1.0 <I.I <1.3 <1.0 <1..:1 160 110 <1.1 S10 3,400 3,400 <0.17 

Dimelhylphthalate p.g/L <2.0 <2.0 <2.0 <I.$ <2.7 <2.0 <I.$ <2.2 13 <U <1.7 <I.$ <1.6 <1.3 

Fluoranthene p.g/L 100 <2.0 41 12 <2.1 <1.5 <1.2 <t.1 29 <I.I <1.3 <1.2 <1.2 3.1 <1.0 

Fluorene µg/L 110 4.0 72 52 46 <1.6 <1.2 <I.I 74 33 <1.3 <1.2 32 43 <1.0 400 80 

2-Melhylnaphthalene µg/L 3SO 79 770 l,SOO 1,300 <1.7 <1.4 <2.0 500 1,200 <t.5 <1.4 930 990 <1.2 

2-Me!hylphenol p.g/L <2.0 160 4SO <I.$ <2.7 <I.II <I.$ <2.2 100 39 <1.6 600 2,800 1,700 <1.3 

3 & 4-Melhylphenol p.g/L <2.0 S9 150 820 530 <3.3 <2.6 <3.1 400 150 <2.1 6,300 3,100 <2.2 

Naphthalene µg/L =t,Am<> <2.2 <2.6 )!4@) t9'®('} <I.II <1..:1 40 8 

1-Naphlhylamine p.g/L <0.86 <1 . .:1 <I.I <0.86 <1.2 <1.0 <0.n <0.112 <0.86 16 22 <0.73 

2-Naphlhylamine p.g/L <1.3 <2.3 <1.7 <1.3 <I.II <1.5 <1.2 <1.4 <1.3 9.3 18 <I.I 

Phenanlhrene p.g/L 350 8.3 180 74 5S <1.6 <1.3 <I.I 130 16 <1.4 <I.J 23 S4 <I.I 

Phenol p.g/L <2.0 <2.0 270 240 <1.6 <I.I <0.90 <1.3 36 14 <0.117 390 1,900 ISO <0.16 6,000 1,200 

Pyrene p.g/L 150 <2.0 58 19 7.9 <1.5 <1.2 <1.7 49 <I.I <1.3 <1.2 <1.2 8.1 <1.0 

Pvridine IJ.11.!L 24 18 <7.11 <6.2 <11.0 <7.3 <5.6 <6.1 <6.2 20 19 <5.3 

Total P Alls: p.g/L 2,723 1,177.0 6,188 ll,S96 9,582 13 0 0 4,849.2 S,493.4 0 3,320 22,S84.2 17,172.9 ND 
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TABLE-8 
Groundwater Analytical Results - Detected Metals (}Lg/L) 

IWd 
Analyte Uaits MW-5 MW-SA, MW-SB MW-4A MW-41L MW.SC MW-' MW1A MW-7 MW-7A MW-8 MW-SA MW"'13A MW-13B Blaak ES PAL 

Arsenic µg/L <1.1 1.9 2.S 4.4 <1.6 <1.6 <1.6 2.2 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 so s 
Cadmium µg/L <0.23 <0.16 <0.16 0.69 <0.12 <0.12 0.31 <0.12 0.19 0.14 <0.12 <0.12 <0.12 <0.12 <0.12 s o.s 
Chromium µg/L <0.60 <0.61 <0.61 1.4 <0.26 <0.26 0.41 0.87 o.so <0.26 8.3 <0.26 <0.26 <0.26 <0.26 100 10 

Copper µg/L 1.4 1.7 <1.7 3.3 3.1 <0.54 6.8 3.9 0.88 <0.54 3.9 0.91 l.S 1.0 <0.$4 1300 130 

Iron' mg/L ::i:i111i::!~~::i~i\:1::: 0.083 0.046 ::f:l~iII 0.011 0.043 0.046 0.0046 0.22 0.024 0.086 0.027 0.11 0.011 0.013 0.3 O.lS 

Lead' µg/L 1.3 2.2 3.3 <1.5 <1.5 <1.5 1.8 1.8 l.S <1.5 <1.5 <1.5 <1.5 3.1 <1.5 lS l.S 

Selenium µg/L <1.4 <1.5 <1.5 <l.& <1.& <U <l& <l.& <l.& <U <1.& <l.& <l.& <U <1.& so 10 

Zinc µg/L 840 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 sooo 2500 
00 

Note: Iron units reported in mg/L 
1 ES and PAL for iron and zinc are based on public welfare groundwater quality standards 
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Parameter Units 

Benzene µg/L 

Napthalene (VOC) µg/L 

TotalBETX µg/L 

TotalPAH µg/L 

Benzene µg/L 

Napthalene (VOC) µg/L 

Total BETX µg/L 

Total PAR µg/L 

Benzene µg/L 0.34 0.30 

Napthalene (VOC) µg/L 0.41 ND 

Total BETX µg/L 0.79 2.09 

Total PAR µg/L 19 124 

Benzene µg/L 0.43 34 

Napthalene (VOC) µg/L 1.6 20 

TotalBETX µg/L 1.04 104 

Total PAR µg/L ND 15 

Note: 1 Collected by SEH 
2 Collected by Dames & Moore 
3 SEH collected sample from TW-13 on 12/2/94 

I 

TABLE-9 
Previous Groundwater Analytical Results 

2,440 236 

2,360 1,000 

2,732 464 

1,068 16.1 

20,500 3,340 659 

8,760 1,930 1,020 

38,800 4,136 1,045 

58,378 1,049 1,051 

6.2 490 16,000 370 

74 ND 13,000 1,300 

59.5 8,630 32,700 1,139 

519 5,682 22,530 520 

7.8 430 22,000 4,100 950 

840 1,100 5,000 1,700 210 

113 1,850 42,400 5,120 2,386 

617 6,900 54,130 1,629 1,764 

{NE'l): monitor weHs installed by Northern Environmental Technologies 

wpdoc\reportslnsp\table9.tbl 

1.2 3,150 833 1,640 

1.4 3,600 8,740 1,300 

1.2 5,725 2,003 1,640 

1,473 22,671 138,872 250,358 

2.55 3,400 1,590 3,250 

1.15 4,050 18,600 2,590 

2.55 6,101 6,320 4,111 

415 17,041 62,032 214,127 

600 3,500 

12,000 6,700 

2,487 5,210 

9,751 139,600 

4.4 1,500 710 3,200 

52 1,200 9,300 5,100 

8.7 3,630 2,867 7,310 

109 2,910 9,660 63,030 
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SITE REPORT FOR U.S.T. 

FOR 

NSP - ASHLAND 

BRETT C. MEGAL 
ENVIRONMENTAL CONSUL TANT 
SITE ASSESSMENT CERTIFICATION #06581 

- TANK .REMOVAL SPECIALISTS 
"The Affordable Professionals" 

P.O. Box 90, Phillips, WI 54555 1-800-321-2710 
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PERSON COMPILING ASSESSMENT: BREIT C MEGAL 

9/88-12/92: 

8/94-Present 

3/95 

B.S. from the University of Wiscons~ - Stevens Point. 
Major: Watershed Management 
:Minor: Geology 

Environmental Consultant for Tank Removal Specialists, 
Phillips, WI. 

Certified by DILHR as a Site Assessor and Tank 
Remover/Cleaner. Certification # 06581. 



STATIC INFORMATION FOR SITE ASSESSMENT 

PERSON DOING ASSESSMEJ\TT: KANDI GABRIELSEN 

12/94 

3/95 

Trained for Site Assessment, Soil Sampling and Tank 
Removal/Cleaning. 

Certified in Site Assessment and Tank Removal/Cleaning. 
Certification # - 065 78 
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ON-SITE REPORT FOR ASSESSMENT 
GENERAL INFORMATION 

1. JOB NAME: NSP- A~hland 

2. SITE ADDRESS: 301 E. Lakeshore Dr. 

3. COUNTY: Ashland 

4. DATE OF REMOVAL: 4120/95 9:00 a.m, 

5. OWNER'S NAME: ~ 

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

7. OWNER'S PHONE NUMBER: 715-839-4649 

8. CONTACT PERSON: Daye Welder 

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

10. U.S.T. OPERATOR'S NAME: NS.e. 

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

12. GENERAL CONTRACTOR'S NAME: TRS A DMSION OF TJC INC. 

13. GENERAL CONTRACTOR'S PHONE NUMBER: 715-339-4919 

14. EXCAVATOR'S NAME: TBS A DIVISION OF TJC INC. 

t5. EXCAVATOR'S PHONE NUMBER: 715-339-4919 

16. SITE ASSESSOR'S NAME: Kandi Gabrielsen 

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

18. DILHR REPRESENTATNE'S NAME ON SITE: Keyin Tamke 

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

20. PERSONS PRESENT ON SITE: Rob Seimers, Frank Kulpa, Don 
Koerner, Kandi Gabrielsen, Vickie Kedrowski, Kevin Tampke, Dave 
Welder (NSP), Leroy Wilder (NSP), Pete Erickson (NSP). 

21. TEMPERATURE: 35 dearees 
22. WEATHER CONDITIONS: Cloudv . 
23. PRECIPITATION: None 
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24. METHOD OF CLOSURE: Tank Removal 

25. SOIL TYPES: Clay - OL 

26. U.S.T. REMOVER'S CERTIFICATE NUMBER: 06578 

27. U.S.T. CLEANER'S CERTIFICATE NUMBER: 06578 

28. U.S.T. SITE ASSESSMENT NUMBER: 06578 

29. EXCAVATION DEPTHS: TANK #1: 1r. TANK# 2 
TANK# 3 TANK #4 TANK# 5 

30. FREE-STANDiNG WATER? Y.e.s. 

31. ANY VISUAL LEAK INDICATORS? Yes, Sheen on water, odor. 

32. ANY OTHER TANKS OR STATIONS NEARBY? 1 above ground waste 
oil tank on site. 

33. DEPTH TO GROUND WATER? Z1t.. 
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TANK PRODUCT 

1. WHO TRANSPORTED: NL.A 
2. TRANSPORTER'S ADDRESS: lliA 
3. WHERE TRANSPORTED: ~ 
4. TYPE OF PRODUCT: N/A 
5. VOLUME OF PRODUCT: NIA 

TANK SLUDGE 

1. WHO PUMPED: T.R.S. HOW PUMP.ED: Air Pump 

2. TYPE OF SLUDGE: .Gas 

3. VOLUME OF SLUDGE: 70 gallon 

4. NAME OF TRANSPORTER: LEFT AT SITE 

5. TRANSPORTER'S ADDRESS: NIA 

6. DESTINATION OF SLUDGE: OWNER'S DECISION 

7. WHERE STORED: ON SITE 

8. HOW STORED: 55 GALLON - 0,0,T. BARREL 

9. HOW LABELED: HAZARDOUS WASTE 

10. TESTING FOR HAZARDS: OWNER 

11. MANrFEST REQUIRED: NIA. ONLY IF MOVED 

12. COPY OF MANIFEST: NIA 

13. EPA AND GENERATOR ID#: NL.A 

TANK CLEANING WATER 

1. VOLUME USED: li.l.A 

2. WHO PUMPED: NIA 

3. WHO transported: ~ 

4. DESTINATION: lilA 
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TANK INFORMATION 

1. NUMBER OF TANKS: 1 

2. DESCRIPTION OF TANK USE: On premise use - for company 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: llnk 

11. ANY PREVIOUS LEAKS OR SPILLS: .lJ.nk 

12. ANY PREVIOUS TIGHTNESS TESTING OR MONITORING: 1Jnk 

TANK CLEANING-INERTING-PURGING 

1. NAME OF CLEANING FIRM: IRS A DIVISION OF TJC lNC, 

Z. 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 TJC INC, 

5. METHOD OF INERTING-PURGING: ~ 

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

7. LOCATION OF CLEANING: ON SITE 

8. TANKTRANSPORTER: T.R.S, 

TANK#2 
TANK#5 

9. ADDRESS OF TRANSPORTER: P.O. Box 90, Phillips, WI 54555 
10. METHOD OF TRANSPORTING: Hauled by truck 
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11. TANK DISPOSAL DESTINATION: Samuel's Recycling. Green Bay, WI 

12. TANK WAS LABELED WITH: DATE, CONTENT, VAPOR STATE, 
METHOD OF !NERTING, WARNING OF USE - YES. 

13. TANK CAPPED, 1 /8" HOLE: YES 

CONTAMINATED SOIL (IF FOUND) 

1. VOLUME: link 

2. SOIL TYPE: Clay • OL 

3. FIELD READING: WA 

4'. LAB SAMPLES TAKEN: One confirmation sampfe 

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 

1. PERSON SAMPLING: KANDI K. GABRIELSEN 

2. QUALIFICATIONS (IF DIFFERENT): SEE STATIC INFORM.A.TION 

3. CLEANING METHODS (IF DIFFERENT): SEE STATIC INFORMATION 

4. TYPE OF METER USED (IF DIFFERENT): SEE STATIC INFORMATION 

5. FIELD CALIBRATION DATE: 4/20/95 AND TIM_E: 10:30 P.M, 

6. METHOD OF CALIBRATION: ZERO GAS 

7. ANY ODORS: YES. 

8. ANY FREE PRODUCT: YES 

9. ANY STAINED SOIL: YES 

10. METHODS USED (IF DIFFERENT): SEE STATIC INFORMATION 

11. TOOLS USED .(IF DIFFERENT): SEE STATIC INFORMATION 

12. SAMPLE TEMPERATURE: 35 Degrees 

13. SAMPLE AGITATION TIME: 30 Seconds 

14. SAMPLE EQUILIBRIUM TIME 
CHART 

< 40 DEGREES • 40 MINUTES 
41•55 DEGREES· 20 MINUTES 
56--69 DEGREES • 10 MINUTES 
> 70 DEGREES - 5 MINUTES 

LAB SAMPLES 

1. METHOD USED (IF DIFFERENT): SEE STATIC INFORMATION 

2. PRESERVATION METHOD (IF DIFFERENT): SEE STATIC INFO. 

3. DATE SENT TO LAB: 4/21/95 

4. LABEL ALL SAMPLE BOTTLES: YES, PROPERLY 

5. LAB SAMPLE DEPTHS #1: il #2 #3 #4 
#5 #6 #i #8 
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SOlLSAMPLE SAMPLE 
NUMDER LOCATION 

I CQNFIRHATION 
I (sotrrn SIDE WALL) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PPM· PARTS PER MIU.ION 
ND· NOT DETECTED· · 
NIA• NOT ANALYZED 

SAMPLE 
DEPTII 
(1-"EET) 

6' 

I 
I 
I 
I 
I 
I 

I 
I 
I 

A,B,C, .... USED TO LADLE FIELD SAMPLES 
1,2,3,.... USED TO LADLE LAD SAMPLES 
, , , '"""''"' ,u,a,n·, tMl'f'<: A<: 1c:n111rrv1 r-Nr-

I I 

JOB SITE: NSP ASULAND DATE: t,/20/95 

LABORATORY AND FIELD SCREENING RESULTS 

SOIL MOISTIJRE DATE TIME SAMPLE FIELD LAD ANALYSIS 
'IYPE COmENT COLLECTED COLLECTED ODOR? READING RESULTS PREFORMED 

(l.U.) 

OL DAMP 4l20l95 3:00 P.M. I YES 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 . 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 
I I I 
I I I 
I I I 

I 

... 



CENTRAL WISCONSIN ENVIRO LAB, INC. 

To: Tank Removal Specialists 
P.O. Box90 
Phillips, WI 54555 
Phone: 715-339-4392 
Fax: 715-339-4314 
Attn: Brett 

Wisconsin Certification No. 73712551 O 

PROJECT: NSP Ashland 

PROJECT NUMBER: N/A ------------

METHODOLOGIES: 

Date: Ma\· 2, 1995 

LAB BATCH ID: 9504026 

_ GRO concentration was determined by the Wisconsin WDNR LUST Analytical Guidance PlJBL-SW-140 93 REV. 

REMARKS: 

CENTRAL WISCONSIN ENVIRO LAB, INC. 

David L. Schumacher 
Lab Director 
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CENTRAL WISCONSIN ENVIRO LAB, INC. 
5707 Schofield Ave., Schofield, WI 54476 Wisconsin Certification No. 7:ni:...::-10 

Sample I.D.: Confirmation 

Sample Matrix: Soil 

Date Collected: 04/20/95 

Project: NSP Ashland 

Project#: NIA 

Result 
Parameter MDL POL (Dry WL) 

GRO 20 50 960 

Dry Weight 79 

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. 

J Estimated concentration. 

E Exceeded calibration curve. 
C Confirmed by second analysis. 

Soils results are expressed on a dry weight basis. 
F:9504026W 

Date Received: 04/21/95 
Lab Batch ID: 9504026 
Lab Sample ID: 008185 

Reviewed By: .DC.f:> 

Date Prep Analytical 
Units Comments Analyzea Date Method 

mg/kg 2,4,5 05/01/95 04/28/95 . WI LUST 

% None 04/28/95 04/27/95 SM-2540B 



CENTRAL WISCONSIN ENVIRO LAB, INC. 
5707 Schofield Ave., Schofield, WI 54476 Wisconsin Certific:11ion No. 7:~'il:.~.:- 10 

_ Sample I.D.: Trie Blank 
Sample Matrix: Water - Methanol 
Date Collected: 04/20/95 

_ Project: NSP Ashland 

Project#: NIA 

Result 
Parameter MDL POL Result 

GRO 500 1,500 ND 

-CommeDts 
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. 
J Estimated concentration. 
E Exceeded calibration curve. 
C Confirmed by second analysis. 

Soils results are expressed on a dry weight basis. 
F:9504026W 

Date Received: 04/21/95 

Lab Batch ID: 9504026 

Lab Sample ID: 008186 

Reviewed By: e-~ 

Date Prep 
Units Comments Anal~ Date 

µ,g/1 None 04/28/95 04/28/95 

Analytical 
Method 

WI LUST 



l l l I I l l I ! I 
Ii wEL 5707 Schofield Ave.• Schofield, Wisconsin 54476 • (715) 355-7988 • FAX (715) 355-4199 

CHAIN OF CUSTODY/ ANALYSIS REQUEST FORM 

Company Name: _5 &~s'----------
Project No.: _____________ _ 

Project Name: NS p As b \o..(\d~­
Sampler: /{ m,JCt Qa.beie /:;:,.(, A.) 

Date Time Sample 1.0./Description No. of Bottles Tolal 'Sample 
Type ANALYSIS REQUESTED 

2012 

Remarks 

~~--1-~J..L..LJ....ULIJ.s...LL~---1--1--1-----1---'---'-1~--Jo£....--i---:--\ 1----1----1---1---4---1--~--+--1-----r-:-oKIK.S __ 

1--'-' .....i..=....---1.--1..1~~~---l----'----4-----a~--4-----1--L-1---1---.!.--1---4-~--+-~~~--+-----+--=---~ ~ 
/I 

l-----+---i-----------l--+---l--+---~-+--i--½----+--i--½----+---t--l---f--+---l---+---+------1-----··-··· 

1-----1----1-----------l---4-~--'--~--1----1--~--+--1--~-l--4--"l---l---4--1--+--+---------· 

~.12..Q "=>L h..\Jj. 
COMMENTS/SPECIAL INSTRUCTIONS: 

t_c~~M; ,v ~ ,,en 
0LL5p e.,.c.J-~c--1 R ~ uu-\ -\.L~ 

To Be Completed by Client Cl RUSH (app,oved by lab) 

Packed By: _________________ _ 

Sealed For Shipping By: _________ Seal If ___ _ 

Ouolalionll: ____ _ 

PurchMn Ordor If: 

CUSTODY TRANSFERS 

Relinquished by: e, I tJ/p.qfi::: 
, ~ 1bJJs /o;_6MJI 

Received by: Time: 

'Sample Type GW- Groundwaler WW - Waslewaler 0 - Oil /\ - /\ir 

SW - Surface Water DW - Drinking Water SE - Sedimenl 

SO- Solid 

H - Hazardous Liquid X · Olher ________ _ 

Results To: 't. R • 5 • Billing Address: ________ _ 

?.o. ~ go ---~B-rn O <' 

Allenllon: _________________ ·----····-·•···· .. /\tln11lio11: 

Phone:7/5~339·'-./9/1 Fax: 715'-339-'-13/f Phone: ____ _ Fax: _____ _ 

Shipping ~etfllla • To Be Completed by CWEL 

$~~(,'!lt~~'u1
~k'ni~&lt)I by Labora~~ty' : ~M D No DNA 

Dale: Time: 

: M&thf t<·! .. ti H~~~~~1t:.,:ouPS. b FE DEX ~ 0,-"i,l~ 
i--2·:::::::::::::::::__._ ___ L-----¥-~----+.,,._,'+--_ _.,__ __ _,__ ___ --4:::t~ 't~:,: W~~:1a,\:~; _f ~ ·. ~ 6 0 Reing.# __ _ 

R~ceived_ for Laboratory: , . °'6.JLU.::=z....ql~:-_<:O:._l·'°"''. . ...a • . ~.:l,!/! .. ·_·-:-:-,·~'.;;¥:3?J'J1:,•,·;~~!i/;> 



STATIC 
FIELD SAMPLING TECHNIQUES 

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

GUIDELINES USED FOR EQUILIBRIUM 

< 40 degrees Fahrenheit - 40 minutes 
41 - 55 degrees Fahrenheit - 20 minutes 
56 - 69 degrees Fahrenheit - 1 O 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-hand comer 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 t~p of the soil inside. A reading is taken and the highest value is 
recorded. 

LAB SAMPLES 

Lab samples are taken by using new sample bottles 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 lab bottles with pre-measured, 
pre-weighed: amounts of methanol. In addition a methanol blank and one 
dry weight sample is prepared. For ORO samples, two 25 grams of soil are 
collected in bottles along with one dry weight sample. All samples 
coll_ected 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 
t~e time they are collected to the time they arrive at the lab. All DNR rules 
am:t guideff nes are strictly adhered to in the collection of soil and water 
samples. 

LAB & FIELD SAMPLE PROCEDURES 

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 nm. cleaned on site as all new containers are used for each 
sample. 

PAGE12 



STATIC METER SPECIFICATIONS 

MAKE: 

MODEL: 

FACTORY CALIBRATION: 

DETECTOR: 

LAMP ENERGY VOL TS: 

DISPLAY: 

BATTERY TYPE: 

CHARGE / DISCHARGE TIME: 

MATERIALS IN SAMPLE STREAM: 

INLET FLOW RA TE: 

OPERATING TEMPERATURE 
RANGE: 

OPERATING HUMIDITY RANGE: 

OPERA TING CONCENTRATION 
RANGE: 

M.S.A. Photon Gas Detector 

Excited Electrodeless Discharge 
Tube 

March 27, 1992 

Photoionization1 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 500ml I minute 

0 TO 40 Degrees Centigrade 
( 32 to 105 Degrees Fahrenheit) 

0 - 100% relative humidity 
(non-condensing) 

0.1 TO 2000 PPM isobutylene 
equivalent 

PAGE13 



STATIC METER SPECIFICATIONS (CONTINUED\ 

ACCURACY: 

PRECISION: 

RESPONSE: 

DETECTION LIMIT: 

lsobutylene: (after calibration with 
Gas and 100 ppm isobutylene Span Gas) 
within +/-2 ppm or +/-10% for Oto 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 O 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 Oto 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 O to 100 ppm 
within +/-20% for 100 to 1000 ppm 
within +/-25% for 1000 to 2000 ppm 

Trichloroethylene: (after calibration with 
Zero Gas and 1 OOppm trichoroethylene Span Gas) 
within +/-5 ppm or +/-10% for Oto 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. 

PAGE14 



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, conclusions and 
recommendation results related to the aforementioned site. The site 
assessment was conducted by T.R.S. personnel, ~ho 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 ORO 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 quafities 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. 

PAGE15 
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;-:onsin Department ~f Industry, UNDERGROUND ,..._1 1 A Send Completed Form To: 
3 :,rand Human Relations PETROLEUM PRODUCT t::r ~r ?fety & Buildings Division 

- ~ tt· u o I l T NVENTOP.Y ~ 0. Box 7969 or O ice se n y: ANK I • ~-~adison, WI 53707 
c-~ ID# . Information Required By Sec. 102.142, Wis. Stats. 7elephone: (608) 267-5280 

r,verground tanks in Wisconsin that have stored or currently store petroleum or regulated substances must be registered. 
,ease see the reverse side for additional information on this program. An underground storage :ank is defined as any tank 
.. ~ at least 1 O percent of its total volume (included piping) located below ground level. A separate form is needed for 
c 1 tank. Send each completed form to the agency designated in the top right corner. Have you previously registered 
.'1,., tank by submitting a form? D YES D NO If yes, are you correcting/updating information only? D Yes O No 
~e information you provide may be used by other government agency programs !Privacy Law, s. 15.04 (1} (m}]. 

~ •egistration applies to a·unk that is (check one): 
:,. □ In Use or 1 B. O Newly Installed 4. O Closed• Tank Removed 8. O Changed Ownership 

Fire Departmen~ Providing Fire Coverage 
Where Tank Loc.ated: 

2. 0 Abandoned With Product 6. 0 Closed· Filled With 

3-0 Abandoned No Product (empty) Inert Material 

or With Water 7. O Out of Service• Provide Date: 

IDENTIFICATION: (Please Print} 

(Indicate new owner 

below) 

1._Tank Site Name d I Site Add Site Tele hone No. 
( 

D Town of: State 

dicated otherwise in #3 below) 
e' ~ 

3_.Alternate Mailing Name If Different Than #2 

D Wta-ge . O Town of: State County 

4_Tan 
,,,,,.j,I-P9.~"bt:li· I 5. Tank Capacity (gallons) 6. Tank Manufacturer's Name (i'f known} 

TYPE OF USER (check one : 
1. D Gas Station 
5 .. D Industrial 
9 D Agricultural 

TANK CONSTRUCTION: 

2. D Bulk Storage 
· 6. 0 Government 

c>. c,r, 
3. °M. Utility 
7. f:i~chool 

/ .. / $ 

/ 
I.. O Mercantile 
S. D Residential . 

10. O Other (specify): ________________ _ 

1. D Bare Steel 2. i□ Cathodically Protected a Rd Coated Steel ( A.. O Saaificial Anodes or B. O Impressed Current} 
3-0 CoatedSteel 4. Fiberglass - ; 5. O Other(specify}: 
6 D Relined• Date 7. Steel- Fiberglass Reinforced Plastic Composite 9. O Unknown 

t.~,:,roval: 1. 0 Nat'I Std. 2. UL 3. 0 Other: Is Tank Double Walled? 0 Yes_: No 

Overfill Protection Provided? No H yes. identify type: Spill Containment? O Yes No 

1k leak detection method: 1. O Automatic tank gau ing 2. O Vapor monitoring 3. O Groundwater monitoring I.. O Inventory control and 
t 1tn~ss testing 5. _Q lnter;titial monitoring • 6. Not required at present 7. O Ma_nual Tank Gauging (only for tanks of 1,000 gallons or less) 

. PlPING"CONSTRUCTION - · • · ~ 

1 :__.D. B~re Steel 2. D Cathodically Protected a"ni Coated or Wrapped Steel ( A. O Sacrificial Anodes or B. O Impressed Current} .3. ~ Co,ated Steel 
.: D Fiberglass 5. O Other (specify): 9. O Unknown 
'► 9 System Type: 1. O Pressuri:ed piping with: A.Qautoshutoff; B. Oalarm; or C. O flow restrictor 2. O Suction piping with check valve attank 

3.~uction piping with check valve at pump and inspectable · 
,ping leak detection method: used if pressuri:ed or check valve at tank: 1. O Vapor monitoring 2. 
3 J Groundwater monitoring 4. O Tightness testing 5. O Line Leak Detector 6 

::. oval: 3. OOther: 

TANK CONTENTS 
1 D Diesel 2. 0 Leaded 

Interstitial monitoring 
Not Requirec! 

I Double Walled: "'ves 

I.. O FuelOil 

QNo 

3. -g Unleaded 
5 D Gasohol 6. 0 Other 7. Empty ._E. 0 SaridtGravel/Slurry 
9. D Unknown 10. O Premix 11. D Waste Oil i2. O Propane 
3. D Chemical"' 14. O Kerosene 15. O Aviation -

_ # 13 is checked. indicate the chemical name(s) or number(s) of the chemical or waste. 

I Has a site assessment been.completed? (see reverse side for details) 

. . □ Yes □ No 

i, ":a llation of a new tank is being reported. indicate who performed the installation inspection: 

~..:.... D Fire Department 2. O DILHR 3. O Other (identify) 

;z e T')wner or 9pe}2tor (~ease print}: , Indicate Whetner: 
1- C?t V ; Of I(. /J f? / c;( -,er- O Owner or O Operator 

•gnature otpwner or Operator: Date Signed: 

- 1U:~,µ ?vi~ 1::n ;Us~ 'I /2 o/'1 > 
eo-7437 <•t05/94) IMPORTANT: Complete as many items on this form as possib!e. Failure to provide sufficient . - . ,. ,. . ~ .. . . ' .. 
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CENTRAL WISCONSIN ENVIRO LAB, INC. 

To: Tanlc Removal Specialists 
P.O.Box90 

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

Wisconsin Certification No. 73712551 O 

PROJECT: NSP - Ashland 

PROJECT NUMBER: N/A ------------

METHODOLOGIES: 

Date: Mav 15, 1995 

LAB BATCH ID: 9504027 

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. 

Dav1 L Schumacher 
Lab Director 

a:\rcpons\lrs.wk! 

Date: S' /f zC: 



CENTRAL WISCONSIN ENVIRO LAB, INC. 

TO: Tanlc Removal Specialists 
P.0.Box90 
Phillips, WI 54555 
Phone: 715-339-4392 
Fax: 715-339-4314 
Attn: Brett 

Wisconsin Certification No. 737125510 

PROJECT: NSP - Ashland 

PROJECT NUMBER: N/A -----------

METHODOLOGIES: 

P AH determined by modified EPA Method 8310. 

REMARKS: 

CENTRAL WISCONSIN ENVIRO LAB, INC. 

David L. Schumacher 
Lab Director 

a:\rcports\trs.wk! 

Date: May 15, 1995 

LAB BATCH ID: 9504038 



CENTRAL WISCONSIN ENVIRO LAB, INC. 

Wisconsin Certification No. 73712551 O 

LABORATORY ANALYSIS RESULTS 

-Sample I.D.: Reelacement P AH Same. Date Received: 04/27/95 

Sample Matrix: Soil Lab Batch ID: 9504038 

Date Collected: 04/27/95 Lab Sample ID: 008261 
-Project: 

Project#: 

:9504Q38p 

NSP - Ashland Extraction Date: 05!01/95 
NIA Reviewed By: .0 (,,,, 

;;, 

Detection Concen-
Parameter Limit tration Units 

Acenaphthene 1,300 4,200 µg/kg 
Acenaphthylene 64,000 ND µg/kg 
Anthracene 1,300 4,100 µg/kg 
Benzo (a) anthracene 1,600 5,300 µg/kg 
Benzo (a) pyrene 1,300 1,700 µg/kg 
Benzo (b) fluoranthene 1,300 2,200 µg/kg 
Benzo (ghi) petylene 1,900 ND µg/kg 
Benzo (k) fluoranthene 1,300 ND µg/kg 
Chrysene 1,600 3,000 µg/kg 
Dibenzo (a,h) anthracene 1,300 ND µg/kg 
Fluoranthene 1,300 6,700 µg/kg 

· F1uorene 6,400 ND µg/kg 
lndeno (1,2,3-cd) pyrene 1,300 3,200 µg/kg 
1-Methylnaphthalene 1,300 4,500 µg/kg 
2-Methylnaphthalene · 1,300 5,90 µg/kg 
Naphthalene 1,300 5,300 µg/kg 
Phenanthrene 6,400 16,000 µg/kg 
Pyrene 6,400 13,000 µg/kg 

ND: Not Detected 

J: Detected but below PQL. Estimated concentration 
PQL: Practical Quantitation Limit 

CONCENTRATION: Results on dry weight basis 
PAH: Analyz.ed by EPA Method 8310. 

Date 
Analyzed 

05/02/95 



CENTRAL WISCON_SIN ENVIRO LAB, INC. 
5707 Schofield Ave., Schofield, WI 54476 Wisconsin Certification No. 737125510 

-sample I.D.: TriE Blank 

Sample Matrix: Water - Methanol 

Date Collected: 04/20/95 -Project: NSP - Ashland 

Project#: NIA 

Result 

_Parameter MDL POL Result 

MTBE 25 60 ND 

-Ben1.ene 25 60 ND 

Toluene 25 60 ND 

Ethylbenz.ene 25 60 ND 

-o-Xylene 25 60 ND 

m&pXylene 25 60 ND 
1,3,5-Trimethylbenz.ene 25 60 ND 

-1,2,4-Trimethylbenzene 25 60 ND 

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. 

J Estimated concentration. 
- E Exceeded calibration curve. 

C Confirmed by second analysis. 

Soils results arc expressed on a dry weight basis . 
..t:~iltb 

Date Received: 04/21J;5 

Lab Batch ID: 9504027 

Lab Sample ID: 008188 

Reviewed By: D C;2 

Date Prep 
Units Comments Analyzed Date 

µ.g/1 · None 04/28/95 04/28/95 
µ.g/1 04/28/95 04/28/95 
µ.g/1 04/28/95 04/28/95 
µ.g/1 04/28/95 04!28J)5 
µ.g/1 04/28/95 04/28/95 

µ.g/1 04/28/95 04/28/95 
µ.g/1 04/28/95 04/28/95 
µ.g/1 04/28/95 04/28/95 

Analytical 
Method 

8020 

8020 

8020 
8020 

8020 

8020 
8020.• 

8020 
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C Wf l 5707 Schofield Ave.• Schofield, Wisconsin 54476 • (715) 355-7988 • FAX (715) 355-4199 

CHAIN OF CUSTODY / ANALYSIS REQUEST FORM 

Company Name: _7:..._._f?_~S __________ , Bottle Size/Preservative 

Project)= t,) s P- A-s Ho.r·ol 
Project Name: ____________ _ 

Sampler: Kandi bO..b(' I eJ so\"\ 

Date Time Sample I.D./Description 

COMMENTS/SPECIAL INSTRUCTIONS: 

'i'h 'i ~ ~ °:'.> a_ f<:.~ ~a..C-€.t'Y\e.t\.-\­
~(\~ SCtM-'-'°le. 

No. of Bottles 

.Plc-a.se 
~ 
re.su. Ifs 

TO Be Com!eted by Client O RUSH (approved by lab) 

Packed By:_~~~_H_· --=---,------------
Sealed For Shipping By: ~S~ce:_±t~------ Seal# ___ _ 
Ouolalion#: _________________ _ 

Purchase Order #: 

CUSTODY TRANSFERS 

Dale: Time: Received by: 

2. _______ _ 

.19 8 6 

Tolal 'Sample 
Type ANALYSIS REQUESTED Remarks 

s 

'Sample Type GW - Groundwater WW - Wastewater S - Soil SO - Solid O • Oil A-Air 

SW - Surface Waler OW - Drinking Water SE - Sediment H - Hazardous Liquid X - Other ____ _ 

Results To: _T._l<......._S _______ _ Billing Address: __________ _ 

Po. &x:9D 
__ .u~hJlips. '-~I s<:1s-ss 

Attention: f3ce. ti Attention: ____________ _ 

Phone0 /C-31q-9q,q Fax: 715-33(1- '-13/t./ Phone: _____ Fax: _____ _ 

Dale: Time: 



-
CENTRAL WISCONSIN ENVIRO LAB, INC. 

- 5707 Schofield Ave., Schofield, WI 54476 Wisconsin Certification No. 737125510 

- Sample I.D.: South Sidewall 

Sample Matrix: Soil 
Date Collected: 04(2JJ/95 

Project: NSP - Ashland 

Project#: NIA 

_ Parameter MDL PQL 

MTBE 50 120 

- Benzene 50 120 
Toluene 50 120 
Ethylbenzene 50 120 

- m&pXylene 50 120 
o-Xylene 50 120 
1,3,5-Trimethylbenzene 50 120 

- 1,2,4-Trimethylbenze~e 50 120 

DRO 45 150 

Dry Weight 

Comments 

1. Significant early eluting peaks before window. 
2. Significant late eluting peaks after window. 

Result 
(Dry WL) 

ND 
2,300 
2,700 

15,000 
12,000 

11,000 
13,000 
17,000 

3,000 

79 

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. 

J Estimated concentration. 
E Exceeded calibration curve. 
C Confirmed by second analysis. 

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

Units 

µ,f/kg 
µ,f/kg 
µ,f/kg 
µ,f/kg 
µ,f/kg 
µ,f/kg 
µ,f/kg 
µ,f/kg 

mf/kg 

% 

Date Received: 04/21/95 
Lab Batch ID: 9504027 
Lab Sample ID: 008187 

Reviewed By: J)~;:::, 

Date Prep ADalytical 
Comments ADalyzed Date Method 

2,4,5 05.,01/95 05~1/95 8020 
05~1/95 05.,01/95 8020 
05.,01/95 05.,01/95 8020 
05.,01/95 05.,01/95 8020 
05.,01/95 05.,01/95 8020 

05~1/95 05~1/95 8020 
05.,01/95 05~1/95 8020 
05.,01/95 05~1/95 8020 

•. 

5 

None 

04/28/95 04/21/95 WI LUST 

04/28/95 04/27 /95 SM-2540B 

.. 



APPENDIXB 

SOIL BORING LOBS, MONITOR WELL CONSTRUCTION FORMS, 

AND MONITOR WELL DEVELOPMENT FORMS 



5tMB of Wieconlin 
l)epal1ment of Natural Reeoucea 

Facility / Pn:iject Nane 

RoulBTo: 

□ Salidw .... 
□ Haz.w .... 

D Underground Tanks 

D W_,,,_ D w,,,_ Reeouces 

SOIL BORING LOG INFORMATION 
Fam 4400-1 22 

D Emergency Reapo,we D Other ---------

License/Pennit/Monitoring Number 

NORTHERN STATES POWER -ASHLAND 

Boring Number 

MIN-4A 
Boring Drilled By lfirm name and name of cn,w chief) D11111 ~ CompietBd Drilling Method 

7-91 

BOART LONGYEAR ~ 20 .. 96 0-20 6.25" HSA 
,.._....J~on~W~ee~ks=--:--.------,---,,--,---,:-,-,-,-,-,--------+_m..J--'l.J"--L-'-----+1n.m.-l,L!,L _ _LI__~CJJ:L_>,L...J.l.....,Rota~ 
'l:INR,'\:Fiicllf;y,~Nl!il:::'l 

Boring Location 

Qnman Wei Name 

MN-4A 
FN1 St111ic W,,,_ Lewi 

__ FeetMSL 

SIID Plane ------ N. ------- E S/C/N I I.at - - -

SN 1/4of NW 1/4ofSection 33 T 48 N,R ~ W Long __ _ 

Suf- Elevalion 

Feet MSL 

80lllhole Di.,_ 

10.2516 inches 

Local Grid location (H Applicable) 

0 N DE 

Feet O S ___ Feet D W 

County DNR Cou1ty Code Civil Town/City/ or Village 

ASHLAND O 2 
s..,._ 

4 

1 7 
3 
3 
4 

8 

2 17 10 
12 
8 

3 18 

:fl 
4 2) 32 

Z) 

~ 

38 
5 18 216 

41 
40 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Blind dilled to 1 0 ft. 
Start sampling @ 10 ft. 

FILL. a.A Y, silty, some gravel, moist, 
firm, low plasticity, wood chips, cinders, 
red-brown, strong odor. 

a.AV, silty, little gravel, moist, very 
stiff, low plasticity, strong petroleum 
odor, reddish brown. 

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

interval 14-16, description from 
1 

lower tip. 

SAND, fine grained, trace silt, wet, 
ve~ dense, poorly graded, slight odor, 
reddish brown. 

SILT, little clay, trace gravel, hard, 
non-plastic, no odor, reddish brown. 

18.6 - 19 ft - some clay in silt. 

IVI.. 

I tWllby ca1lfy that 1he infonnlllion on tm form is true and COffllCt tr> 1he beat of my knowledge. 

CITY OF ASHLAND 

Soil Ploperties 

] j C 
'E . .!! ; 1: 

i '1 ., " .,, 
J1 I!:. IJ I! ! i !1 

6 

22 

52 

SignBtLn I Firm Dames and Moore, Madison, WI 

J 
~ ~ c.. 

ltiabm is aulhorized by a..,.. 144.147 and 162, Wis. Stm. Compledonoftm niport is mandlll:Dry. Pllnallies: Fortait not leathln t10 nor men thin $5,000 for 
each lliolalion. Fined not.._ 1tWl t 1 0 or mcn ttWl t100 or imprilOlled nat .._ thin 30 days, or bo1h for each violation. Each day of conlnJed \liolalion is a 

IIIIPll'IIDofillra, ~tr>• 144.99 and 162.06, Wis. Stm 



State of Wiacomin 
Department of Natural RcaOW'CCI 

Bo. Number MN-4A 
Sample 

i 
i.. 

--1 

6 16 

7 12 

8 8 

9 

10 1 

11 3 

12 14 

13 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form4400-122A 7-91 

U■e only u an auacbmenllo Form 4400-122. P c _2_ of _L 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

(Shelby tube sampled interval) 
SILT as above with little gravel at 
lower the tip. 

SAND, mdeium to fine grained, poorly 
graded, trace gravel, very hard, wet, 
extreme odor, petroleum sheen on 

VJ 
u 
VJ 
::, 

M.. 

surfaces. SP-
SM 

Little grave in sand. 

SAND, silty sand, trace gravel, very 
hard, non-plastic, wet, reddish brown, SM 
strong odor. 

SILT, very poor recovery - one 
fragment. 

SILT, little sand, trace gravel, hard, 
non-plastic, wet, reddish brown, 
strong odor. 

Slight odor. 

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

M.. 

! 
" J!; 
Q. .. 

c5 

Soil Properties .. 
~ 

E 
., 
E I!! 

1 ·i 
E 

i' 
i ! -c 

0 

l5 " !~ 
u 

lo!c li ~ ~ I ! !~ i ;;, l. 1:1.. 

79 12.0 10.7 14.0/75.3110.7 

92 

200 8.8 32.2 1.1/66.7/32.2 

200 

84 

00 



5taB of Wiacorwin 
Oepatment of Nllbnl RNolaces Reub, To: 

□ Solid W.te □ Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam 4400-1 22 

□ W-- □ W-Aeecuce• 
P1ge 1c12 □ Emmgency RNpor.. □ Olher ---------

Facility / PIOject Name l.icenalPannit/Monitoring Number 

NORTHERN STATES POWER -ASHLAND MVV-48 
~ Drilled By (Finn name and name of cn,w chief! D8111 Drilling Started Da1B D~ Comple,tllCI Drilling Method 

7-91 

BOART LONGYEAR 05 / ~ ~ ~ ~ ,. 96 6" Mud Rotary 

·• .··) Conman Wei Nane 

MVV-48 

~ Location 

Fna1 Sta11c w-1..ew1 
__ r:-tMSL 

Sblla Plarw ------ N. ------- E S/C/N I lat - - -
St/I/ 1/4of NW 1/4ofSection 33 T 48 N,R _i_ w Long __ _ 

&.face Elevation 

r:-tMSL 

flaOllhole o;..­
_6_ ;nc:tes 

local Grid location Of Applicable) 

: N □ E 

r:-t :;:; s --- FMt □ w 
CcH.nty DNRColrtyCode Civil Town/City/ or Village 

1 

2 

3 

4 

5 

ASHLAND O 2 

Simple 

9 

8 

21 

23 

• Z/ 
41 
49 

21 
26 
s 
49 

21 
36 
40 
3B 

2B 
12 s 

41 
44 

36 

3B 

311 

40 

41 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Elind dilled to 35 ft. 
Begin continuous sampling@ 35 ft. 

SILT, little sand, trace gravel, very 
hard, slightly moist, reddish brown, 
moderate odor. 

@ 37 .5 ft: SAND, poor1y graded, 
mecilffl to fine grained, trace silt, 
trace gravel, wet, very dense, reddish 
brown stained black with product, 
extreme odor. 

- Increase in silt. 

SILT, little sand, trave grav~I, very 
hard, non-plastic, slightly m01st, 
sli odor. 
CLAY, some sand, little silt, trace 
gravel, very hard, low plasticity, 21" 
seams of sand, wet, moderate odor. 

SAND, trace silt, trace gravel, very 
dense, wet, poorly graded, extreme 
odor, black staining, increase in silt 
and clay content from 41 ft to 43 ft. 

I lwllby mrtify 1hat the infonnalion on 1his form is 1IUe and c:onact 1D the beat of my knowledge. 

C/) 
u 
C/) 

~ 

CITY OF ASHLAND 

Soil Ploperties 

.s i C 

j '1 ii ~ l: 't> 
Ii:. II I!!~ c:, ! ~ 

82 

68 

61 13 21 

76 

t~ 
IC ~ 

13 

Signllture I Arm Dames and Moore, Madison, WI 

J 
~ ~ ~ 

llisbm is aulharized by 0\IPl9l'I 144.147 and 162, Wis. Stats. Complelion of 1his niport is mandabxy. l'lnallies: Forteit not less thin $10 nor men thin $5,000 for 
each lliollllion. Finad not less thin t 10 or men thin t 100 or impriaonad not lea thin 30 days, or baCh for each lliollllion. Each day of conlir-..d viollllion is a 
aips8oflarwe, ....-,t 1D • 144.99 and 162.06, Wis. Stats 



State of Wiocouia 
Department of Naiunl RcaOW'CCII 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn44@122A 7-91 

Bo' Number MW-4B Uac only u an a~lo Form 44@122. P c __l_ of _L 
Sample Soil Properties 

I • 1: 

Soil/Rock Description E I 
., 

! !! C E 

"Ei E 
And Geologic Origin For u Iii' 0 

i5 Q i· u 
en l! ·, I .., u 

8 u Q. I!:: !~ !~ ~ Each Major Unit • I ! ., en c i ~ N 
::, en A. CL 

SAND, fine grained, little silt, trace 

™ gravel, poorly graded, very dense, 
strong odor, reddish brown. 

6 8 141 

7 16 59 

8 10 

- Increase in silt from 51 ft to 53 ft. 

9 5 173 

10 2 200 

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



Stn of Willconllin 
~ of NalLnl RNcucea Route To: 

OSolidW-
li!Haz.W-

O Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam 4400-1 22 

D W-- D W-'---• 
AQe 1 a1 1 

D Emmgency FIMporwe D Olhar 

Fdlty / PIOject Nane l.ioer-iFwmit/Monitoring Number 

NORTHERN STATES POWER - Ashland 
Boring DIiied By Cfl,m name and name of crew chief) D• ~ Started Oab1 D~ CompielBd , Drilling Method 

BOARDT LONGYEAR 
Scott 

~ /~~ .22_;~. 95 625"HSA 
D 

7-91 

. Qmman WIii Nana Fnl Stalic W_, LIMII 

__ FeetMSL 

~Elevation 

FeetMSL 

Borehole Diameter 

M/11-5 
Boring l.ocation 

StllB Plane ------- N. ------- E S/C/N I Lat - - -

SN 1/4 of NW 1/4ofSection 33 T 48 N,R ~ W Long __ _ 

Local Grid location (If Applicable) 

: N 

Feet = s 
County DNR Ccu1ty Code 

ASHLAND O 2 

~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

See MW-SA log for geologic 
information. 

Dried to 28.5 feet. 
Set well @ 28 feet. 

I 1-..by oa1ify that the lnfonnalion on this bm ia 1na and 00ffllCt ID the a- of my knowledge. 

Signatun, 

Civil T awn/City I or Village 

CITY OF ASHLAND 

Soil Ploperties 

_§' i C 
0 j::'"0 

i " li i~ I,!: !I ij !~ I i 

Dames and Moore, Madison, WI 

DE 

fNt D W 

] 
~ ~ 0. 

l 
~ 
J 

I 
lliabm ia aulharized by a...,. 144.147 and 162, Wla. Stm. Compllllion of this IIIP0fl• mandalary. l'wlllliea: Forfait not lea1hln $10 normon,1hln $5,000 for o 

each llialalion. Firwd not .._ ttw, • 1 0 a, man, thin • 100 a, lmprilloned not leu thin 30 days, a, balh for each viollllion. Each day of 00l1linlad \liollllion is • J., .. 
~oftlne. sua,ntD • 144.99 and 162.06, Wla. Stm 



St-. of Wieconllin 
0eparonent of Nllllnl Reeourcea Roula To: 

D SolidW.-
Iii Haz.w.-
□ Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam 4400-122 

□ waaw-. ow-.~. 
F'IQo 1 " 1 D Emergency Resporwe D 01twr 

Facllty / l'nlject Nane L.ioolwe/Pl,rmioring Number ~Number 

NORTHERN STATES POWER - Ashland M,t,J.6A 

~ Orilad By IFinn name and name of crew chief) D11111 Drilling Started DIiie Drilling Compk,IBd Drilling Method 

7-91 

BOARDT LONGYEAR __!_Q_ / _!2_J ~ _!Q_J __!I_ ; ~ 6.25" HSA to 28 ft. 
Water Rota to 34 ft. 

BorirG Location 
911D Plane N. 

OJnvnan WIii Nane 

M,t,J.6A 
Fnal Staie w-. Le\11111 

__ FeetMSL 

Sufaoe Elevation Borehole Diameter 

_§Q_inctws 
Local Grid localion llf Applicable) 

: N DE 

St/V 1 /4 of f'NII 1 /4 of Section 33 
ES/C/N I Lat - - -

T 48 N,R ~w Long --- __ Feet : s ___ Feet ow 
County 

ASHLAND 

1 

2 

3 

4 

5 

7 
9 

12 9 
11 

9 
13 

14 21 
33 

.,0 

24 : 

. 12 

18 

28 

14 
19 
7 
tz 

12 
10 
10 
22 

DNR Ccu,ty Code aw Town/C"rty/ or Village 

0 2 CITY OF ASHLAND 

34 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Blind drilled to 24 ft. Began continuous 
sampling @ 24 ft. 

ALL, clay, little sand, little silt, dark RI 

:.is brown, gray ooze in bottom four inches, 
pieces of pottery, moist, reddish brown. 

25 

XI 

28 1--.....-cm-:-:-==-:::--:,-c--::c:::::-:::-::-::-=:-:r-=-=--::---t---i , trace 

29 

31 

32 

33 

gravel, hard, medium plasticity, wet, 
reddish brown. 

CL 

SAND, medium grained, trace silt, 
trace clay, trace gravel, poorty graded, SM 
hard, wet, reddish brown. 

CLAY, some silt, trace sand, trace 
gravel, hard, medium plasticity, wet, 
reddish brown. 

CL 

i I 

~ i--,...,..,B...., .......... 4 .. ft...,...----------+---1:.<-...r.~ 

Set weD from 33.5-31.5 ft. 

Soil Properties 

18 

34 

34 

26 

I hMlby c.tify 1hat 1he informalion on this form is 11\18 and COffllCt 1D 1he best of my knowledge. 

Signllture Dames and Moore, Madison, WI 

l .. 
ID 

! 
1tia bm is aulhorized by QiaplilrS 144.147 and 162, Wis. Stats. Completion of this niport is mandalDly. fwlallies: Forillit not lea than $10 nor mon1 than $5,000 for g 
each lliolalion. Firmd not ... than $10 or RIOlll than $100 or irnpriaoned not lea than 30 days, or both for each viollllion. Each day of conlinued violation is a l.,. 
~olllra. ~1D • 144.99 and 162.06, w.. Stats 



~ of Wiaconllin 
Department of Nmnl ...,._. 

Fdty/Agject Nana 

FlDub, To: 

OSoliclW- D Underground Tanks 

D W~- D W.,_ Reecum1 

D Emagency FINporwe D 0lher 

SOIL BORING LOG INFORMATION 
Fann 4400-122 

PllgO 1 d 1 

~Monitoring Number 

NORTHERN ST ATES POWER - Ashland 

7-91 

Boring DIiied Bv IF"llffl name and name of c:n,w chief) 

BOARDT LONGYEAR 
D• DrillirG Stated 0... DrillirG Compieled 

_!Q_ I _]2_j ~ _!_Q_; ~ : 95 
Drili Method 
4.2li" HSA to 28 ft. 

Boring I.Dclllion 
Smblf'lalw 

:·~:Wil:t.lo;i ::,::/':} QmmanWIINane 

MVV-5B 
ma! Stlllic w .. l..eY8I 

__ i=.tMSL 

DD 
Stri- Elevation 

F.-1.CSL 

WatBr Rotary to 51 ft. 
Borehole Diameter 

~inl:t.s 

l..ocal Grid Location ltt Applicable) 

: N 

SN 114 01 NW 114 of Section 

N. ------- E S/C/N I La - - -

~T 48 N,R ~w Long __ _ __ FNt = s 
DE 

FMt D W 

County 

ASHLAND 

Sln1llB 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

DNRCou,tyCode 

0 2 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

No samples taken. 
Augered to 28 feet. 
Set casing to 29 feet. 

FILL/Cl.A Y contact 15-18 feet, 
based on color of augers. 

Lower sand seam at 37-38 feet, 
based on increase in ROP. 
Lower sand layer@ 40-41 feet, 
based on increase in ROP. 

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

Drlled to 51 feet. 
Set well @ 49 feet. 

Ill 

l;l 
::, 

Civil Town/City/ or Village 

CITY OF ASHLAND 

Soif'loperties 

.§' i i~ 
I j 

~ ~ 

i 
Q ~ C: .,, 

I~ I 
I!: IJ ti~ 1.t:: ~ § i I~ ::; :S D. 

l 
.0 

I lw9by 0Bl1ify that the inbrnalior'I on 1tN farm is true and COffllCt 110 the beat of my knowledge. ID 

Sigr1llt\ft I Firm Dames and Moore, Madison, WI ! 
1lil bm is aulhDrized by a..,. 144.147 and 162, Wis. Stm. Complelion of ttN 19PQ1t is mandatory. l'llnllliea: Fortait nat lea than $10 nor MOl8 than $5,000 for ~ 
each Yiollllion. Fined nat lea than $10 or MOl8 than t100 or impriaormd nat .._ than 30 days, or bolh for each violation. Each day of continued wilation is • } 

1111119111Boffarae, su-"lt 110 • 144.99 and 162.06, Wis. Stm · ii 



StlllB of Willconlin 
Depatmant of Nanni FIMolaces RoublTo: 

OSolidWNt/a 
□ Haz.WNt/a 

□ Underground Tanks 

SOIL BORING LOG INFORMATION 
Fonn 4400-1 22 

□ w.-w.. □ w .. FIMolace• 
Pago 1 o1 1 

□ EmergencyResporwe □ Other ---------
Facility / Plqect Name 

NORTHERN STATES POWER -ASHLAND 
Elorina Oriled By (Firm name and name of C19W chief) 

Ucerwe/Pennit/Monitoring Number Elorina Nlfflber 

MW--5C 
D• ~ Started On D~ Compl,,1lld Drilling Method 

7-91 

BOART LONGYEAR 
Jon Weeks 

05 / ~ ~ ~ 30 1 96 6" Mud Rotary 

::: .:':\:?:-:r::·:.::-;.;:-\·\·_ <: .... :_ ::; 
:_;);\:;)/\_:··:·: .. · .. ::=_; ;-;:::;:;·:: _<:i::;=:/-lii 

Boring location 

i Qnwnon Wei Name 

/\·<••·•·· ;::> ;,:! MW--5C 
Final Static w .. l.eYel 

__ FeetMSL 

SbllBl'lmle ------ N. ------- E S/C/N I Lat - - -

St/I/ 1/4of NW 1/4ofSectlon 33 T 48 N,R _i_ W Long __ _ 

Su1ace Elevation 

FMtMSL 

Bonihole Oi...­

_6_ inches 

Local Grid Location Of Applicable) 

::: N □ E 

Feet ::: S ___ Feet D W 

County DNR Col.rlty Code Ci\111 Town/City/ or Village 

ASHLAND O 2 

1 8 

2 12 

3 18 

4 5 

5 12 

16 
19 
~ 
34 

16 
1& 
2J 
23 

18 
25 
3' 
:r, 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Blind drilled to 63 ft. Set casing to 
65 ft. Began sampling @ 65 ft. 

U) 

l;l 
::, 

8)1-----------------+-

61 

68 

ee 

,0 

71 

72 

73 

74 

SAND, fine grained, trace silt, trace 
gravel, poorty graded, very dense, 
wet, redcish brown, slight odor. 

2" clay seam @ 68.6 ft. 

Same as above, slight increase in 
silt, trace clay. 

Same as above. 

- less silt, trace gravel 

SM 

75 1------------------+-
TD@75ft. 
Set MW--5C @ 75 ft. 

I twmy certify that 1tw infonnalion on ,ns falm is 1rUe and COffllCt 1D 1tw best of my knowledge. 

CITY OF ASHLAND 

Soil F'loperties 

I 
I 

! 
i 

_§' C 

i l Q ii I!? -:::, C ] .t ft ~ IJ -= !? 
I i ~& :3" :5 a: :5 

79 

41 

120 13. 

Signature J Firm Dames and Moore, Madison, WI 

I 
5 

~ ~ a. 

13.5 12.8/73.7/13.5 

Ttiabm is uhorized by Ql8plBrS 144.147 and 162, Wis. Stals. Completion oftns niport is mandalD!y. 1'9nahies: Forfeit not less1ha'l $10 normore1ha'l $5,000 for 
each wilalion. Fined nat leN 1han t 10 or ffl01111Nl'I t 100 or imprisoned nat lea 1han 30 days. or bolh for each violalion. Each day of contnJed violation is a 
aipsaaoflll'la, .....-10 • 144.99 and 162.06. Wis. Stm 



~ of Wiaconlin 
Depar1ment of Nmnl Raaolftles Roule To: 

OSolidW-

□W--
D Emergency Raaporwe 

Fdlty / Aqect N-

NQRTH ERN STATES POWER-ASHLAND 
Borir1I Drilled By lfirm name and name of cniw chief) 

SOIL BORING LOG INFORMATION 

D Underground Tanks 

D w .. Raaolftles 

Fam 4400-1 22 

D 0lher ---------
Alge 1 d 1 

~Monitoring Number I ~ Nl.l'l'lber 

- - - - - - - fl/Wl/-6 
Da111 Drilling Started Date Drilling CompieCed Drilling Method 

7-91 

BOART LONGYEAR 
Jon Weeks 

05 / ~ ~ ~ 23 96 6R Mud Rotary 
MM nn VY MM 1"11"1 VY 

Anal Stalic W.,,, IJMII Su1ace Elevlllion Bonlhole Di..-

FMtMSL 

Borir1I Location 

FMtMSL 6 
Local Grid l..oclllion llf Applicable) 

: N 

inctws 

CE SI-. Plarw ------ N. ------- E S/C/N I Lat - -

SN 1/4of NW 1/4ofSection ~ T 48 N,R ~ w Long___ __ !'Mt :s ___ FMtoW 

County 

ASHLAND 

~ 

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

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

I 
DNA Cou,ty Code Civil Town/City/ or Village 

_O ___ 2 _ CITY OF ASHLAND 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Bind dilled to 18 ft. 
Set wel @ 18 ft. 
See log of MW-6A for geologic 
information. 
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I ta.by -ilfy 1hlt 1he informalion on tm form is 11\Je and conact 1D 1he beat of my knowledge. 

t !c 

It :5 

Signatunl ,~ Dames and Moore, Madison, WI 

~ 
0.. 

Ttwbm is aulhorized by 0lllPlln 144.147 and 162, Wis. Stabs. Complelionoftm niport is mandatory. l'9nlllies: Fortait not lea than $10 nor1T10n11han $5,000 for 

each violation. FinBd not lea 1han t10 or ITIOnl 1han $100 or impri-.d not lea 1han 30 days, or bolh for each violation. Each day of conlinued violation is• 
aepdlloflsat, iua-t1D • 144.99 and 162.06, Wis. Stabs 
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SUD of Will0008in 
Department of Nallnl FINcuces RoulB To: 

OSolidW- D Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam 4400-1 22 

D Wllllll'1lltN-. D w-. RNcuces 
AQe 1o13 D Eme,gencyAaspor'U D Olll9I' ________ _ 

Facility / ProjllCt Nane ~Monitoring Nt.mber Boring Nimber 

NORTHERN STATES POWER-ASHLAND rvtN-6A 
Boring Otlled By Cfinn name and name of cn,w chief) Dal8 Drilling Started Da18 Drilling Complarad Drilling Method 

7-91 

BOART LONGYEAR 05 ; ~ ~ ~ 20 ; 96 6" Water Rotary 

,> "::(::;;: O:nwnan WIii Name 

MN-6A 

Boring Location 

Fnal Static w-. Lewi 

__ FeetMSL 

918 Plane ------ N. ------- E S/C/N I Lat __ --

SW 1/4of NW 1/4ofSection 33 T 48 N,R ~ w Long __ _ 

Sl.ai- Elevation 

Feet MSL 

Ballhole Di.,_ 

10.25/6 incNs 

Local Grid Location {ti Applicable) 

: N DE 

Feet ::C S ___ Feet D W 

ColfflV 

ASHLAND 
DNR Ccu,ty Code Civil Town/City/ or Village 

0 2 CITY OF ASHLAND 

Sll11Jle 

2 

1 12 
4 
4 
6 

4 

2 5 6 
6 
8 

1 
2 

3 Z) 2 
2 

2 

4 14 
1 
1 
3 

6 
5 18 8 

11 
21 

2 

3 

4 

6 

6 
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8 

9 

10 

11 

12 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

0to2 ft-Top Soil. 

R.L, CLAY, little silt, little sand, moist, 
fim, low plasticity, reddsh brown, 
very slight odor, few brick fragments. 

-No odor. 

CLAY, ittle silt. soft low plasticity, 
moist, no odor, reddish brown. 

- Wet split spoon. 

Same as above with some silt, 
trace sand, trace gravel, wet, 
very slight odor. 

CL 

I hllnlby Olll1lfy that 1he ~ on this fonn is true and conact ID 1he i-t of my knowledge. 

Signature I F,m 

Soil Properties 

i I 

8 

12 

4 

2 

19 

Dames and Moore, Madison, WI 

Tti1 bm is aulharized by Ql8ptBIS 144.147 n 162, Wis. Stm. ~ of this report is mandalllfy. Panalties: Forlalt not lea 1lwl $10 nor 1T1011111wl $5,000 for 
NCh lliolalion. Firal not• 11wl $10 or 1T1011111wl $100 or imprisoned not lea 11wl 30 days, or bolh tor NCh violalion. Each day of continued violation is • 
aipm1IIB olllne, sua-1t tD • 144.99 n 162.06, Wis. Stm 
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s- of Wiocomin 
Department of N-.-.1 ReaOW'CC8 

Bo. Number 

Sample 

c i ... 
I l 

j li e J I :, 
z 

4 

6 14 5 
5 
6 

7 18 

8 19 

9 9 

10 9 

11 10 

12 8 

13 8 

46 

14 10 47 
50(2 

M.JiJ.6A 

l 
-' 

1 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn4400-122A 7.91 

Uae ooly u an aaacbmmt to Form 4400-122. p e _L of _3_ 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

SILT, trace clay, trace sand, trace 
gravel, non-plastic, wet, no odor, 
reddish brown. 

- Silt becomes hard. 

SAND, fine grained, trace gravel, 
trace silt, poorty graded, wet, very 
dense, reddish brown, no odor. 

SILT, little sand, trace gravel, non­
plastic, very hard, wet, no odor, 
reddish brown. 

SAND, fine grained, so-ne silt, trace 
gravel, poor1y graded, very dense, 
wet, reddish brown, no odor. 

- Decrease in silt content to little 
silt. 

~ ~ i' 1 0 Q en I.!: u Cl, 
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Soil Properties 
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Stale of Wiaccmain 
Dcpar1ment of Natunl Raourcco 

B . Number 

Sample 

J 
E 
::, 
z 

15 

16 

17 

18 

19 

~ 

21 

c i = 

s l 

jj j 

14 

8 

8 

24 

22 : 
48 

2B 
22 35 

36 
42 

29 
41 

19 '43 
49 

31 

14 36 
48 

• 

MN-6A 

1 ... 
" 1 

SOIL BORING WG JNFORMA TION SUPPLEMENT 
Farm 4400-122A 7-91 

U,c only• an allaChmml to Form 4400-122. P c _L of _3_ 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

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

SAND, fine grained, some silt, trave 
gravel, very dense, wet, poorly 
graded, reddish brown, no odor. 

Trace silt from 36 to 37 ft, grading 
back to some silty @ 38 ft. 
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Soil Properties . c ., 
C E 

l! 'i E 

i l ~ .. 8 ·i .!,? 
8 i. .t:: ~ 1., I §E i :§ N 

1/) a. : .., ::::, a. 

191 

195 

71 

84 

84 



St-. of Willconlin 
[)epartmm1t of Nallnl Aescuces Roulll To: 

□ Salidw.., D Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam 4400-1 22 

D W_._ D w._ Reecuces 
P1ge 1 a1 3 

□ Eme,gency ANporwe D Other ---------
Facility / PIOject Name ~Monitoring Number 

NORTHERN ST ATES POWER - ASHLAND M#-7A 
8olq [)riled By (Firm name end name of crew chief) Da Drilling Started Da Drilling Compie(ed DriNing Method 

7-91 

BOART LONGYEAR 06 / ~ ~ ~ ___Q!_ 1 96 6" Mud Rotary 

0:nmon Wal Name 

M#-7A 
Fnl Stlllic: w .. Level 

__ FMtMSL 

DD 
Surf- Elevlllion 

FMtMSL 

Be.hole Di..­

_6_ incMs 

8olq Location Local Grid Loclllion Of Applicable) 
SlalBPlane N. E S/C/N IL: : N DE ---
St/I/ 114 of NW 114 of Section 33 T 48 N,R 4 w fMt = s Feet D W -- - ---

County DNR Cculty Code Ciw Town/City/ or Village 

ASHLAND 0 2 CITY OF ASHLAND ----
~ Soil Properties 

1 i j d s l Soil/Rock Description .! ! l! j 

i 
.Ii And Geologic Origin For 

! l Q Jj i "' 1 
-'.., t~ I 

1/) I!: ;1 -s -~ ~ § Each Major Unit (.) ! 1/) i ! cSi ~ :§ It :S :::, II. 

2 FILL, cinders, wood chips, earthen, 
1 12 3 

6 3 sandy, clay, black oily zones, strong 
3 odor. 

2 

2 3 

8 
3 5 2 3 
1 

3 4 - No sample, wood. 

5 

4 6 ----
1 

--FILL. wet, predominantefy wood,-------

9 
1 petroleum shean covers the sample, 

4 3 strong odor. 
5 7 

(Wood Wast.e RIii 
8 

5 1 

10 
2 

5 3 ,, 9 

6 1 100 

I hMllby certify 1hat the infonnlllion on this fonn is true and 00ffllCt 1D the best of my knowledge. 

Signmn 1~ Dames and Moore, Madison, WI 

Tliabm ii aulhorized by Chapbn 144.147 and 162, Wis. Stm. Completion of this nipon is rnaldalDly. Penalties: Fortait not 1Ns 1han $10 nor rnon, 1han $5,000 for 

each \liolalion. Finad not leN 1han $10 or mon,1han $100 or irnpiiDlld not leN 1han 30 days. or both for each violation. Each day of conlinuad violation is• 
...-offlne. ....-,t1D • 144.99 and 162.06, w •. Stm 



Stak of Wioconein 
Department of Natunl Rcaourceo 

Bo· Nlllllha- WfiN-7A 
Sample 

i z 

7 16 

8 16 

9 2) 

10 0 
I 
I 
! 

11 15 

12 2) 

4 

13 -3 3 
t2 -
16 

14 2) 

15 12 

SOIL BORING LOG INFORMATION SUPPLEMENT 
fum4400-122A 7-91 

Ute only M 1111 allllCbrntJ,I to fonn 4400-122. p C _L of _L 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

CLAY, some silt, trace clay, trace 
gravel, low plasticity, finn, reddith 
brown, wet, strong odor. 

SAND,firw!'~ned, little silt, trace 
gravel, poorty ded, wet, medium 
dense, reddish brown, strong odor. 

18-20 ft. - no sample, driller drove 
casing to 20 ft. 

SAND, fine to med.lnl grained, trace 
silt, trace gravel, poorly graded, wet, 
medlnl dense, very strong odor, 
black staining of -sample, reddish 
brown otherwise, 

SAND, fine grained, little silt, poorly 
graded, wet medium dense, reddish 
brown, strong odor. 

Poor recovery 24-26 ft., rock in 
top of split spoon. 

SAND, fine grained, trace silt, little 
gravel, poorly graded, wet, dense, 
reddish brown, strong odor. 

Soil Properties 
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32 



State of Witcoaain 
Department of Nawral Raourcca 

Number MN-7A 
Sample 

l i 

s i 1 &.. 

J jj -' 
E j 1 ::, 
z 

12 

16 12 22 
26 
XI 

7 

17 14 8 
14 
:is 

18 12 

SOIL BORING WG INFORMATION SUPPLEMENT 
Fonn 4400-122A 7-91 

U■coolyuan~toForm 4400-122. P c _3_ of i 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

SAND, fine grained, trace silt, poorty 
graded, wet, dense, reddish brown, 
stong odor. 

SAND, fine grained, trace clay, little 
silt, little gravel, poorly graded, 
medil.m dense, reddish brown, strong 
odor. · 

TD@36ft. 
Set well MIN-7A@35 ft. 
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StalB of Wiecorwin 
Depatmer-. of Nllllnl ~• 

Fdity / Project Name 

Roulll To: 

OSolidW­

DWIJIII/JIIWlbl 

D Emergency ANporwe 

NORTHERN STATES POWER -ASHLAND 
Boring Dilled By IFinn name .-xi name of et11w chief) 

SOIL BORING LOG INFORMATION 

D Underground Tanks 

ow .. ~ 

Form 44© 122 

D 01twr ---------
Licerwelfwmit/Monitoring Number 

P1g8 1 d 4 

D• Drilling Started 0... Drilling Compiecad Driling Method 

7-91 

BOART LONGYEAR 
Jon Weeks 

05 / ~ ~ ~ ~ ; 96 6" Water Rotary 

E!Nf!l1~'.t,kil!/, ?) Qnwnon Wei Name 

MNeA 

Boring Location 

Fnal Static w .. Lewi 

__ FNtMSL 

SIIIIB Plane ------ N. _______ E S/C/N I ~ - - -
SN 1/4 of NW 1/4 of Section 33 T 48 N, R ~ w Long __ _ 

51.rf- Elevalion 

FeetMSL 

Boiehole Diamelllr 

_6_inches 
local Grid l..ocalion (H Applicable) 

: N DE 

FNt :: S ___ FMt D W 

County DNR CoLrlty Code Civil Town/City/ or Village 

ASHLAND 0 2 

~ 

,, 
1 1 

14 
18 
21 

4 

2 13 
6 
6 
7 

6 
8 

3 24 9 
13 

4 

4 24 
6 
6 
7 

12 

5 24 
18 
%1 
3S 

2 

3 

4 

5 

6 

7 

8 

9 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

a.A Y, little silt, trace sand, trace 
gravel, moist, low plasticity, hard, 
reddish brown, no odor. 

0ay becomes softer. 

Increase in silt contem and 
hardness. 

I lweby mr1ify 1hllt the infonnalion on 1hi1 fDnn is 1Ne and COffllCt 11> the best of my knowledge. 

~ 
Ill 
::, 

CITY OF ASHLAND 

Soil Properties 

.! J C 

i '1 ii ~c "0 ·t I:!: IJ ';ii ., 

I i! "5 .1::: 

i :! :5 ltJ 

31 

17 

12 

45 

Dames and Moore, Madison, WI 

j 
~ ~ A. 

Ttilbm ii aulhorized by Q1aplllrl 144.147 and 162, Wis. Stm. Completion of11w ftlPOlt ii mandatDry. l'lnallies: Forfllit not lea than $10 nor men than $5,000 for 
uch vialllion. Fined nat .._ than $10 or ffllllll than $100 or impriaoned nat leA than 30 days, or bolh for uch lliolalion. Each day of cor1lnJ9d violalion is a 
...-a11swe. ~11> • 144.99 and 162.06, Wis. Stm 



State of WiaCODlia 
Depanmcnt of Nelural Rcaourcce 

. Number MJ,J-8A 

Sample 

6 

7 

8 

9 

10 

11 

12 

13 

14 

22 

18 

15 

15 

:.!) 

14 

14 
18 
.38 
44 

17 
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46 

16 
17 
26 
29 

11 
14 
26 
29 

10 
16 
19 
.38 

12 
17 
Z) 

22 

14 
18 - 16 

t9. 
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17 

21 22 
25 
29 

8 
11 14 

18 
XJ 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A 7-91 

U■c only u an aaachment to Form 4400-122. P e _2_ of ~ 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

SILT, some clay, little sand, trace 
gravel, non-to very slightly plastic, 
wet, hard, reddish-brown, no odor . 

As above with trace clay, some 
sand. 

As above with three 1-2• seams 
of sand. 

CLAY, some silt, little sand, trace 
gravel, hard. 

- Increase in sand content. 

! .! i' 
" :c i5 rn Cl. (.) 

I rn !!! 
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Soil Properties 
• 1: ., 
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State of Wioconain 
Department of NIIIW'&I Reaourcea 

. Number 

Sample 

I 
l 

} 11 E :, 
z 

15 12 

16 6 

17 10 

18 10 

19 a) 

a) 12 

21 12 

22 12 

Z3 a) 

i 

I 
j 

Z) 

~ 
D 
~ 

31 
36 
47 
52 

36 
41 
46 

• 

15 
-2! 
~ 
41 

17 
Z) 

2"' 
:I) 

~ 
:I) 

43 
r,o 

21 
~ 
32 
44 

Mi/#3A 

1 ... 
Ji 

1 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fom,4400-122.A 7-91 

Uae only u 1111 llltaChmml to Fcinn 4400-122. P e _;t_ of ---1._ 

Soil/Rock Description 
And Geologic Origin For 

1/) 

Each Major Unit u 
1/) 

::> 

SAND, fine grained, little silt, trace SM 
clay, trace gravel, poorty graded, wet, 
dense, reddish brown, no odor. 

As above, with fine to medium 
grained, little gravel, trace silt, 
very dense. 

CLAY, some silt, little sand, trace 
gravel, low plasticity, very hard, wet 
reddish brown, no odor. 
SAND, fine grained, some silt, trace 
clay, trace gravel, poorty graded, 
dense, wet, reddish brown, no odor. 

- Decrease in silt, no clay 

- Increase in silt content. 

SILT, some sand, trace gravel, wet, 
very hard, non-plastic, reddish brown, 
no odor. 

SAND, fine grained, little silt, trace 
gravel, poorly graded, wet, very 
dense, reddish brown, no odor. 
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Slale of Wiacoaain 
Dcp■.-ent of Nldllnll Rcaourceo 

Number MN&. 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn4400-122A 7-91 

Uae only u ■n attacbmmlto Form 4400-122. P e ~ of ~ 
Sample Soil Ptopefties . 

c i 
e 

§ 1 l II. 

J Jj 
-' 

E j 1 ::, 
z 

1: 

Soil/Rock Description E 
I) 

.! E 
! C E 

And Geologic Origin For ~ 
Iii' g ii i j -0 

8 i5 " 1/) 
Q. I!: l! ti~ ~ ~ Each Major Unit u 

~ 1/) ! ~ ;;, :. ! !~ ~ :5 ::, Cl CL. 

9'JI 
24 24 

TD@51 ft. 
Set well MW~ @ 50 ft. 



StlllB of Wiaconllin 
Department of Nallnl Raeouces AolJIIITo: 

□ Salidw..- D Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam 4400-122 

D W-.w-. D w-. RNources 
P11ge 1 d 2 D Emergency Ralpi,nM D 01t.r ________ _ 

Facility / PtQject Name 

NORTHERN STATES POWER-ASHLAND 
£1orirv Dilled By CFirm name and name of crew chief) 

l..icenle/P8nninitoring Number ~Number 

M'v\l-13A 
Dale Driling Started Dale ~ Cornpi8ll,cl Drilling Method 

7-91 

BOART LONGYEAR 05 / ~ ~ ~ 24 ; 96 6" Mud Rotary 

Elorirv Localion 

Qmnan Wal Nana 

M'v\l-13A 
ma! Stmc W-.1..811111 

__ FeetMSL 

9lalB !'lane ------ N. ------- E S/C/N I Lat - - -
SW 1/4of NW 1/4of5ection 33 T 48 N,R ~ w Long __ _ 

D 
Surf- Elevlllion 

FeetMSL 

Bonihole Di..-

Local Grid l.ocalion (If Applicable) 

: N DE 

Feet :: S ___ FMt D W 

ColA"lty DNR Coc.nty Code CM Town/City/ or Village 

ASHLAND O 2 

SaJ¥Jle 

:s i 

i d 11 
Soil/Rock Description 

And Geologic Origin For 
Each Major Unit 

1 

2 

3 

4 

5 

1 

9 

2J 

24 

8 
16 
3B 
36 

Blind drilled to 1 9 ft. with augers. 
Pounded casing to 24 ft. Based on 
clay covered augers, the fill/clay 
contact is 16-17 ft. 

a.AV, some salt, trace sand, trace 
gravel, low plasticity, wet, reddish 

z; brown, no odor. 

26 

28 

29 

3) 

(from Shelby tube interval 24-26) 

Formation too hard to collect a 
Shelby tube. 

, ne gra1 , SI , trace 
clay, trace gravel, poorly graded, wet, SM 
dense, reddish brown, moderate odor. 

I hanlby i.dfy 1hat the infalmlllion on 1his farm is tnm 111d CDIRICt 1D the beat of my knowledge. 

CITY OF ASHLAND 

Soil l'roperties 

.! I ii ii i i Q 

i~ I!: 
I i :LS~~ 

12 26 12 

54 

62 

42 

34 

SiQnan I Fim Dames and Moore, Madison, WI 

J 
~ ~ ~ 

Ttwbm is aulhorized by 0IIIPfan 144.147 llld 162, Wis. Stats. Completionof1his niport ia rNndalnry. fwlaltiea: Forfllit not lea 1han $10 normcntt... t5,000for 
each vil:Mlion. Fined not • 1han t 10 or mcn 1han t 100 or imprilloned not • 1hln 30 days, or bCJlh far each violation. Each day of oondnulld violation is • 
....-CJffra, ,.....1D • 144.99 111d 162.06, \Nia. St.Ms 



State of WioCCNMin 
Deparnnent of Nalllnl Reoourcca 

Bo' Number MW-13A 

Sample 

i ... 
-' 

1 

6 10 

7 7 

8 8 

9 6 

38 
41 

10 11 '18 
5012 

29 

11 12 
32 
41 
lD 

12 2 5012 

r, 

13 5 
38 
42 
48 

14 6 50,'6 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn4400-122A 7-91 

U■e only u an -cbmcntto Form 4400-122. P e _2_ of _2_ 

Soil/Rock Description 
And Geologic Origin For rn 

Each Major Unit 
u rn 
::, 

Same as above with very dense, SM 
moderate to strong odor. 

Decrease in silt content, strong 
odor, scum forms on mud tub. 

SAND becomes medium to fine 
grained. 

SAND, medi001 to fine grained, little 
gravel, poorly graded, very dense, 
wet, reddish brown, extreme odor, 
petroleum sheen on sample. 

Trace gravel, trace silt 

3• SAND, as above, petroleum 
sheen on sample, seam with som 
silt and trace clay. 

SILT, some clay, trace sand, trace 
gravel, non-plastic, moist, very hard, 
moderate odor, reddish brown. 

Trace clay. 

Little sand, strong odor. 

TD @ 51 ft. Backfill with bentonite 
to 46 ft. Set wel MN-13A @ 45 ft. 
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Soil Properties 
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Stale of Wiaconain 
Department of Nlll1nl Realuces RoulBTo: 

OSolidW- D Underground Tanks 

SOIL BORING LOG INFORMATION 
Fam440CH22 

D W.-w,,_ D W,,_ Aeecums 
Alge 1 at 2 □ Emergency Reapor.e D Other ---------

Facility / Plujec:t Name 

NORTHERN STATES POWER -ASHLAND 
~ Oriled By lflnn ..- and ..- of cntw chief) 

~Monitoring Number ~ Nlmber 

MW-13B 
Dalll Drilling Started DIIIB Drilling Complea,d Driling Method 

7-91 

BOART LONGYEAR 05 / ~ ~ ~ 28 1 96 6" Water Rotary 

0nmon Wal Nana 

MW-13B 
FNI Stlllic: W,,_ l..wel 

__ Feet:MSL 

MM D VY 

FeetMSL 

8cRtlole Di_. 

_6_ i.-.c:i-

lkMqi Location Local Grid Localion (H Applicable) 

SC.. Plane ------ N. ------- E S/C/N I Lat 

SW 1/4of tNi/ 1/4ofSection 33 T 48 N,R ~ W Long=== __ Feet 

County DNR Ccu1ty Code CM Town/Clty/ or Village 

ASHLAND O 2 CITY OF ASHLAND 

= N 

= s 

5-npe Soil Plq)erties 

1 0 

2 8 

3 12 

4 18 

5 16 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

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

ED -------·----------

51 

52 

53 

54 

66 

56 

67 

No recovery. Assume silt as in 
MW-13A. 

SILT, little sand, trace gravel, very 
hard, moist, non-plastic, reddish brown, 
moderate odor. 

SAND, fine grained, little silt, little 
gravel, poo,ty 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, 
poo,ty graded, wet, very hard, 
reddish brown, strong odor, 
possible sloughing from shallower 
imervals. 

I hllnlby i.tHy tt.t 1he infonnalion on 1his form is 1Ne and 0DIIIICt tD 1he beat of my knowledge. 

197 

43 

78 

52 

SiQnabn I Fmi Dames and Moore, Madison, WI 

OE 

Feet D W 

1lisfonnisuhorized by 0llPIBn 144.147 and 162, Wis. Stats. Completionof1hisieport is~. F'9nlllies: Forfaitnotlea1hln $10 nor more than $5,000for 
uch Wllaion. Fir.i nat .._ than t10 or fflOlll than t100 or impriaoned nat .._ than 30 days, or balh 1oruch violalion. Each day of continued violation is • 

IIIPSaBoffllra, suaanttD • 144.99 and 162.06, Wis. Stats 



Slale of Wioconain 
Depar1mcnt of Nalw'lll Rcaourcea 

Bo. Number 

Sample 

I z 

6 

7 

8 

9 

10 

z 
16 x, 

~ 
40 

19 
~ 

12 :11 
44 

0 

l4 
XI 
33 
3S 

16 

12 l4 
26 
31 

31 
35 

10 40 
35 

Mt/11-138 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Funn 4400-122.A 7-91 

U1c only • 1111 -cim- to Form 4400-122. p c _2_ of _L 
Soil Properties 

• 
~ 

Soil/Rock Description ! 
~ 

.J C E 

J li 6 
And Geologic Origin For ~ Q I! i~ 

(.) 
Ill 0 li u 

8 Each Major Unit 
(.) Q. 

! 
lit !~ ~ Ill :! ~ in ,f 

N 
::, C, IC • 0.. 

Sand becoming fine grained,, SM 
trace gravel, little silt, poony 61 
graded, wet, very hard, reddish 
brown, strong odor. 

No recovery, rock in top 

Sarne as above with trace silt. 

76 

TD@70ft. 
Set wel WM/-138 @ 70 ft. 

I 



State of Wisconsin 
Department of Natural Resources 

Route to: Solid Waste D Hai. Waste 'S Wastewater □ MO:',TTORING WELL CONSTRVCTION 
Fa:-::-. .!400-113A Rev. 4-90 

Env. Res Undercround Tanks D Other D 
uon of Well 

ft. □~: 
Grid Origin Location 

12. USCS classification of soil near screen: 
GP O GMO GC O CNv □ SW O SP □ 
SM jl. SC □ ML □ MH □ 0. □ CH □ 
Bedrodc □ 

13. Sieve analysis attached? □ Yes £d N, 

14. Drilling method used: Rotary 'II 5 0 

Hollow Stem Auger □ 4 1 
Other □ 80 

15. Drilling fluid used: Wa1t:.r □ 0 2 
Drilling Mud JI O 3 

/ur □ 01 
None □ 99 

16. Drilling additives used? Ii Yes □ N, 

Describe 'bto.:\-o~A<. k aw~ 
17. Source of water (attach analysis): 

E. Bentonite seal, top 

F. Fine sand, top 

G. Filter pack, top 

H. Screen joint, top 

- I. Well bottom 

M 
______ ft.MSLor _..J. .P ~ 

____ ·- ft.MSLor _11. .b ft."""" 

______ ft. MSL or_ l ~ . .O ft.~'-~ 

____ ·- ft.MSLor _i\.. .P ft.-..""-:: 

____ ·- ft. MSL or-~! .Q ft.""' 

J. Filter pack, bonom ______ ft. MSL or _ ~ J . .[) 

K. Borehole, bonom ____ ·-ft. MSLor _ 3$.0 

L. Borehole, diameter _i_Q in. 

M. O.D. well casing _.1 .3 - in. 

- N. I.D. well casing -~-~ - in. 

d Additional protection? 

e and Firm) 

D N, 

_,_~in. 
_ l. oft. 

Steel 15i1 0 4 

Other □ 
□ Yes 1!1 N, 

If yes, describe: __________ _ 

3. Surface seal: Bentonite □ 3 0 
Concrete Iii O 1 

______________ Other □ 

4. Material between well casing and protective pipe: 
Bentonite □ 3 0 

Annular space seal □ 

Other □ 
5. Annular space seal: a. ~Bentonite 18 3 3 
b. __ Lbs/gal mud weight ... B~~sand shµ?y □ 3 5 
c. __ Lbs/gal mud weight . . . . . Bentonite slutty □ 3 1 
d. __ % Bento1te . . . . . . Bentonite-cement grout □ 5 O 
e. ---~Ft volume added for any of the above 
f. How installed: Tremie □ 0 1 

Tremie pumped □ 0 2 
Gravity El o 8 

6. Bentonite seal: a. Bentonite granules □ 3 3 
b. □ 1/4 in. □318 in. □ 1/2 in. Bentonite pellets □ 3 2 

C.------------- Other O di 
7. Fine sand m~terial: Manufacturer, ~name & mesh si.~ ........ 

a.~4Y\, ... :r s~"'i '-~s.~~?Z>;;;;⇒ 
b. Volume added :200 \'9,, ft3 ······· 

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

a~\:\,"~""~ Cow- :P.. 70 
b. Voluhie added .1'0 \\o:, ft3 

9. Well casing: Flush lhreaded PVC schedule 40 Iii 2 3 
Flush threaded PVC schedule 80 □ 2 4 

------------- Other □ 
10. Screen material: _.S...,e,...,'c,..._ .... ':\..,0,.___,i'-'\l,._._C_◄---­

a. Screen type: Factory cut II 1 1 
Continuous slot □ O 1 ______________ oier □ 

b. Manufacturer SD4.d Lu,~..,~1-C 
c. Slot size: \ 
d Sloned length: 

11. Backfill mateqal (below filter pack): 
gt."~n,¼. 

! 0. Q!~in. 
! _5'.<:t ft. 

None □ 14 
Other 6D 

that the information on this form is true and correct to the best of m knowledoe. 

lease complete both sides o this form and return IO the appropriate DNR office listed at the top of this form as required by chs. 144, 14 and 160, Wis. Stats., 
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure 10 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 to: Solid Waste O Haz.. Waste 1!31 Wastewater D \10~TI0RING 'w'ELL C0NSTRUCTI0!'­
For:-:: .:.400-l 13A Rev. 4-9C: Depanmenl of Natural Resources Env. Res Underground Tanks D Other D 

aciliry/Pr · 

N~ 
ation of Well 

ft. ON. 

Grid Origin Location 

12. USCS classification of soil near screen: 
GP D GM D GC D ~ D SW D SP D 
SM Iii SC □ ML D MH D CL D CH D 
Bedrodt D 

13. Sieve analysis attached? D Yes 

14. Drilling method used: Rotary I! 5 0 
Hollow Stem Auger D 4 1 

Other DEM 

15. Drilling fluid used: Wart:r □ 0 2 
Drilling Mud !a O 3 

16. Drilling additives used? D Yes 

Afr □ 01 
None □ 99 

□ 1'«> 

Describe _____________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ____ ·- ft. MSL or_~ J .Q 

F. Fine sand, top 

G. Filter pack, top 

____ ·-ft. MSLor -~' -~ 

______ ft. MSL or_ 'i l .C? 

______ ft.MSLor -~~ -~ 

f~ 

ft. 

ft. H. Screen joint, top 

I. Well bonom ____ ·-ft. MSLor _ i ! -~ ft."-._ 

J. Filter pack, bottom ____ . _ ft. MSL or _ f f. f ft. ____ ~'.- ~ :} 

K. Borehole, bottom ____ . _ ft. MSL or _ ~ ~ . f 

L. Borehole. diameter -'-~ in. 

M. O.D. well casing -~-~ - in. 

N. I.D. well casing -~-~ - in. 

d Additional protection? 

I! Yes D NJ 

-~-~-
- 1 . 1-ft. 

Steel [!f O 4 
Other D __ 

D Yes D NJ 
lfyes, describe: __________ _ 

3. Surface seal: 
Bentonite D 3 0 
Concrete l!I O 1 

-------------- Other D L:.: 
4. Material between well casing and protective pipe: 

. ... Bentonite D 3 O 
Annular space seal D / :•. 

-------------'- Othet □ ..... . 
5. Annular space seal: a. Granular Bentonite D 3 3 
b. __ Lbs/gal mud weight ... Bentonite-s~d sluny O 3 5 
c. __l_Lbs/gal mud weight . . . . . Bentonite sluny lil 3 1 
d. __ % Bentoite . . . . . . Bentonite-cement grout D 5 O 
e. ~ ')° 1 J. Ft volume added for any of the above 
f. How mstalled: Tremie D 0 1 

Trernie pumped Iii O 2 
Gravity D 08 

6. Bentonite seal: a. Bentonite granules D 3 3 
b. □ 1/4 in. 03/8 in. □ lfl in. Bentonite pellets D 3 2 
c. \\e r,:m,,;At, (..""~ Other &l ...... · 

7. Fine sand material: Manufacturer, product name & mesh size 

a. f>o.}-.e,c t\,n\.!"4 l.el f • 10 :;:; 
b. Volum{ added 5'P} \\o) ft3 

8. Filter pack material: Manufacturer, prodpct name and mesh size 

a. ie) ~\·,~3 So.~t &~ 
b. Volume added -106 \)o~ ft3 

9. Well casing: Flush lhreaded PVC schedule 40 19 2 3 
Flush threaded PVC schedule 80 0 2 4 

_____________ Other D ;::;:~ 
10. Screen material: _.S=~"-"'--'i..._t>..__..,.f-'\J"""( ___ _ L-·-

a. Screen type: Factory cut D 1 1 
Continuous slot D O 1 

i 
· Other D ·• -------------- '-"·'-

b. Manufacturer J!.r».ci: 14~ CA-C 
c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 

o. ~L _ in. 
_5".Qft. 

None l!!I 14 
Otbet □ ·2_ 

that the information on this form is true and correct to the best of m knowledae. 

lease complete both sides of this form and return to the appropriate NR office listed at e top of this orm as required by chs. 144, 14 and 160, Wis. StalS., 
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 ofviolation. NOTE: S~ded areas are for DNR use only. See instructions for more information including where the completed form should be sent. 



,•3•t o1 v.•;,;.c-:.s':-i 
D.-iz:--~c::; of ~;--.::al R~\·o~:;cs 

Fr-• • .11t 1"· Solid Wz.s1.c D Hu_ Wz.s:.: ~ w~,::---= D 
E::v. Rc~:xi:-:~c & Rc:iair O l'ndc-t"."':i~ Ta.--.l! 0 O.\c:- O 

, DE. 
'l. ' 

Grid 0:-i,in Local.ion 

~-·: ,7TQR.l'-JG WELL COSSTRl1CTJO_-,; 
F:""'.'.~00-JJ3A Rcv.4-SIO 

______ Long. ______ o: ______ _ ___ _ 
......,...:;;;:,..-;:;;~---~;.,-------------..;;;.,~--

~?Co! Well Wucr Ta:ilc O~:-va:.ion Well '15111 

----~';';'"l".P:"'iE:c:z.o::=m,e~IC'::-::-::;c::::=:-=-,;:-:-:=-::=:-□-u....,sec:.ion Loca:.ion of Wt.S:.c.-'Soi.rc.e 

St Pluic n. !',I, n. E. = ... ::. ;.•.s:.lied l D ~" a 5 _I ~I.L_ 
mm o v v 

D:.s:.2..-ice Well nom Wz.s1.c.1So:c.c Bol!.-ic.z..-y DE. 
_l/4 of_ 1/4 of Sc.e. _. T. _ ~. R. -□ W. 

......,..,..,...,.,....,.~..,---;-....-,----'."'7"".7""-:-:-::.:-.--:f-.;t.--1 Loe.a uon o! Well e lai: vc 1.0 W tS ~·source 
J.s Well A oi.-il of t..-.forcemc::n SI.Ci. Appbca:.ion? u □ Up~e11 s □ Sicie;:-adic::u 

□ Yes □ No d n □ Sot Kno"'"TI 

15. !>:-:Ding fh:id use:: Wz= □ 0 2 
D::'i11:-:g Mud □ O 3 

□ Yes 

~..s=ibe ______________ _ 

17. Sou:-..e ofv.·aic: (z::.a.::: r.!lysis): 

L. Borc."iolc. c:::.~ei:r _t.l i:l. 

M. O.D. ,...ell cu:..-ig -t3_ in. 

'well ~.i:.:.:..:..d B): tPcrson·s Na.me and 

Boos:\ Loa~'1e~, 
Sc.oft 

_r.e:."\. 
_J,.~ .. 

Si=.:l 18 0 4 

O.hc:- D ~ _ 

□ Yes 1!1 :S:. 

l 
0 

o. g .l ~ 
LQ..~ 

N. l.D. "''ell cas:..-ig _g_o _ in. 11. Backfill maic:-:al (::,clc,.. 5.ll.C:' pack): Ncme 119 
(A.'ic:r □ 

I hereb cenilv that the iniormation on this iorm is true ar>d cor:ect to the best of mv knowiec:e. 

lc.uc comple1e bolh sides 0! \.'ul iorm and renim ID Lhe ap;,ropna1e ,.._K oifice l:s1cd at I.he top of l.hlS !orm as r~1:..-c.o by chs. 144, 14 and lbO, Wis. Su. 
and ch. ?-,"R 141, Wis. Ad. Code. In accordance v.·ilh ch.144, Wis Sau" faili.re 10 file lh:s form may rcsull i.-i a forfei:-.;.~ of no1 less \han S!O. nor mo:-e l.h~ 
S5000 for each cay of ,·iola:.ion. L-, ac:eordance wi\h ch. 147; Wis. S1au .• fail-i:e 10 file this form may result in a fo:-:ei:-.:.~ of not more lhan Sl0.000 for c3t:': 
cay ofvi0lation. )';QT£: Shaded L-U.S a:e for D~R u~ only. See i.-is::-uc~i0~ for mo~e infom:a:ion inclu<fo:, ,.·here :.'ic 00m;,le1c:d form s.howd be ~nL 



S:a:c of Wi.•c.o:-.s~, 
D,:;::z:-.-nc..·a of S 2:--.;~a.l R ~\-o;;~=cs .. ... ., - . 
raea:;NSO~CI ~1-.A ~-h \6."'~ 

Loc&J Gnd l..'lCauo:-: ul v. c II 
fl Os. f OE. . oc: t. nw 

r a:illty L1c.cnsc. Pc:-::111 or Mo:,.non.-., ., ::..7.:>c:r Grid O:i&in Location 

?,r·.;•t ,,.,. Sc:1:I Was.r D Hu. W1.s:r D Wz_,i:-..= 0 
E·,· Rc,:,c:i-•c &. Rr:,aa O l:ndc-i::-n·:.-.:l Tark.\ 0 a~ O 

1
.·: ,':"ioiu.""'G WELL co:--sTirnCTJo."' 
f:~ . .:.:00-_l l3A Rev. ~-90 

.i.·cll .'-::-" 

J\'\W-5A 
\I. is. L ~~-c >'> ell :,wn::,cr D.'\R V. ell :-Ou.-nt-o-

------- LaL ______ Long. ______ or ------ ---
J )?C of Well W:ua Ta~le O~:"'·a:ion Well D 11 SL Plr..-ie ft.~- ft. E. Dair. -... :~ ;.-.s:..a.licd 

Pie:w:':'lela !Kl2 Sec:.ion Loca:..ion of Wu:..e.'Sou:-c.c -1n~1-1a11i~ 
D:.s:z..-ice Well from Wz.s1t.'So:.:rc.e .Bo::..-ic..t.-y 

_1/4 of_ 1/4 of Sec. _.T. -~· R. _g W. Well :..--..i.:..:..:.: B:: (Pe~or.·s ·"L-ne L-id Fi..-rn) 

fL &co.r1 Lon~lAt""" 
u Well A Point of .E..-..forc.e::-iot Sui. A;,?bca!lon? 

Locauon oi Well Rela.::ve w WasLC.'Source 
u □ Uppdicnt 

D Yes □ )',Q d Iii Do"'-nmdi~t 
A. Pro~:ive p:?C, top ele"a:.ion ____ . __ ft. MSL 

3. Well cui::,. to? eie":a..:.ion _ i 2'. 7. ~ ft. MS L 

C. !...t.-id s-.::fac.c eleva:.ion _ ;2 Y.:7- ft. MSL 

0 Yes □ ~ 

Ro:z.-y 11 5 o 
Holicv.· S,~ Auic:- ii 4 1 

0-.1-i~ □ S·I 

15. D:--lllng fl::id 1.lSe.:: Wa:::- g! 0 2 
rr.:11:-:.g Mud □ 0 3 

16. D:illi.-:g aci:ii:ivcs \:.S:::i7 

.I.,::: □ 01 
Nc:ie □ 9 9 

Des:::Ibe ______________ _ 

17. So~ ofv.·ZlC" (a:.a:::i r.alysis): 

s 
n 
□ s j de;:-adicnt &ott □ ~Ol K.no"'"TI 

1. Ca? a..-id lock? 
~ 2. mLC.::i\'C CO\"Cr pi;.,e: 

m Yes □ N:> 

=··.-.....-

a.. 1-:.sidt cSa..-nci:-: 
b. Len&th: 
C. Mai=-ial: 

_ I -2 :...""L 

_ L -~ ft. 
Si.:.:l 111 0 4 

0.J-ic:: □ - -. ~ ;_:;~;~~ ~ 
·•,:.£:··· c. Aci:ii:.ional p:-o1.::C:::~: D Yes a ~ 

l!yes, ~x: _________ _ 

3. Su:fa.::e seal: 
:Sot.oniu: □ 
Ccnc-ei.e m 

o..~ □ 
4. },faidal 't,e!',I,,·= w:: :....;::::g ric: :;r,;:i.:.c:ive p:pc: 

Bc::t.onii.e □ 
A ... ··::-r:.l!r S?a::.e seal □ 

t 3o Rt~ Flil\t E Her :».~ e►..'ic:.- fil 
5. A..-::.u;ar S?et seal: L ~~

1
a: Bc:1toni1.e □ 

b. __ Lbs/fzl :::i~ ~:::~~t ... :Sc::i=.ll:•SZlld sk."7)' □ 
c. .. ~Lbs/faJ r.:~: ~ ::~-:...1 . . . . . Bctoni~ slu::-y II 
d. % Bcnwr..::: ....•. :Sc::t.or.it.c-=.-nc.-u grout □ 
c. ~ y.t Ft 3,•o::=: ao-1.-1 fa: ~y ofthe a!:>ovc 
!. How ir.stalicc: + ISO \•t '-~~,~ Tn:r.ie □ 

30 
0 l 

?;:::·.-·:·: 

--
30 

33 
35 
3 j 

5C 

T :=ie y.m:pcd 151' o : 
c..'..• t 0:2,-ity □ 0 E 

6. Bc::11:>r.it.c sezl: a. ~·~uJc.s ~ 
E. Bent.onite seal. top ____ . _ ft. MSL or _ ~ ~ . , f~ b. □ l/4 in. 03,1 :.."'. □ l/2 i.""L Bot.onitc pell~ □ 

C.-------------0-Nr □ :•• 
F.F':i:iesz.-id.tc;> ______ ft.MSLor _J~ -~ ft."' ' 7,:~esa..'"l~,~~al: ~r.::!"lt~{:.-~uctr.z..-ne 

____ . _ ft. MSL or _ ~ ~ . ~ ft."--.._~"-,,_._'. b. Volume a6:ied ii$ \\,s fl! G. FiJ1.er pack. top 

. "-. 8. FiJir. pack r.:cet.z;: :!-!r.ita:~-:. ;,:oduct r.a.~ &.'"Id me.sh ____ s: 
H. Scre:njoi.-it. tc;> - - - - ·- n. MSL or - jJ :£ ft.--. ·: a. 1f 30 Rt) Fr,,q filttt ~~ L. fr- ~: b. Volu.-ne ac:ice 5b \I,) it5 

______ ft. MSL or_ jJ -~ ft. (:-~~~-; 9. Well ca.sir.g: r:~~ ~:uded PVC schedule 40 B 2 
r:~~ :::.-:.ad!!::! PVC schedule 80 0 2 

J. Elter ;:a::k. bo::::::-i ______ f1.. MSL or_~~ .Q ft. . · - :": --------.-----,----- 0-.. 'ic:.- □ r· 
~~·::::I 10. Sc::-een :mai.e:-ial: _s_c.._\\_):f_O_t_v_,_____ ~ 

K. Bo:-ehole. bot:c::-i ____ ,_ft. MSL or_ J~ .Q ft.~ 

L. Borc.iole. c::..-nm::- _ i . g i.-i. ~=.::-. 

M. O.D. "'·ell cu:...-:g in. 

in. 

Fa.:t.ory cut i:l 
Ccnti.-iuous slot □ 0 

--------------Other □ =· 

b . .Ma.'"lufacn:er >Jort'n<ra 
c. Slot si1e: 
d.. Sloncd 1~,:.1-.: 

l 1. Backfill mai.ct.al (:,cie,... filic pack): 

O.tl­
-~ .O 

Nc:E 6a 
0.."'icr □ 

I hereb certilv that the iniormation on this form is true a~d cor:ect 10 the best of mv kn~wiec:e. 

lc.ase complete bolh sides o thi.s form and reru.-n ID I.he 1p;,ropna1e L),.._.K oif1ce li.sttd at I.he top of 1.hi.s form as TC(,u~c.Q by chs. 14:, 14 and lbO, Wis. Su. 
a.nd ch. }l."R 141, Wis. Ad. Code. In ac:cordance v.·iih ch.144, Wis S:au" failu:-e to file \his fomi may result in a fo:-fei:-~~ of not less lhan S10. nor more the 
S5000 for each cay of ,·iola:.ion. b accordance with ch. 147, Wis. Stats., f&ih:e 10 file \his form may :result in a fo~e::-~~ of not mo:-c t.'ian S 10.000 for e:ic:h 
c!ay of violation.. ~OTE: Shaded ~-us a:e for D~R use only. See i."JS~iio:u for :':'lo:e i.'"lfom:ation incluc!ing -.·here ~'"ie com;:,lt1cd form uiould be sent. 



S:a:c: of Wi.<..C:":.5;."l 
Dc,;z..-.~c::1 of ~2:-.:~..J Rr..\·o~~:cs 

?ri:J!ti"; So!idW~.cO Hu.Wz.5;:LU; W2..•~"..::.D '·': ..._--:i'OR.l'IG WEU. CO!'-'STRL1CTI0,'>; 
f:---:-. .:....:00._J DA Rev. 4-SIO 

E:-.v. Rc,x:-:<c: &. Rc:,air D L'ndc-~:i:...--.:l Tar.'u D 0.'>c::' D 

J )?C of Well Wiu:r ia:>lc O~e:--·a:.ion Well D 11 

Lc,c&.l Cnd L'lCallon 1•) v. ell 
'l Os. 
' . ' 

Grid Oritin Location 
______ Long. ______ o: ______ _ __ ,.,... ______ .,,... _________ _ 

n. E. ~ .. ~~ ;.--.s:.a.llcd ..l t},_ / \ -g / ..1 S' 
mm co v v ___ ,.,..,..~P_i;,-e:.o_:n-:e-;-,:c_-;;:,-_--:::-:-----:;----9--1-_., -;Section Loe a:.ion o! W as:.c.'Sou.-~ 

Disia.-ice Well from Wui.e.1S0-:ce .Bo~-icz..-y D E. 
_l/4 of_ 1/4 of s~. _. T. _ ~. R. -□ W. 

V. c.ll ;.-., ..:..:..:..:1 B)~ {Pcrson·s Na.me and 1..-:T:) 

.,...,,.,.,...,.,.-,~....-:--;"'F":';-::--:---:---:-r:-::--:-::::-;-:~:-:f'."'it.-;Loc:11uon of Well elz.!:ve 10 Was1t.'Sourc:c. 
J.s Well A oi."ll cf E.:-Jorcc::'lc::n Sid. A;,phca~cn? u □ Up~c:1t s □ Sioe;:-adiC'll 

Soo.ct Lc."4'1rA-C 

D Yes D No d Kl Do"'-nc:-adicnt n □ Sot Kno"''Tl 

D y • cs 

Rc:.z..--y m 5 0 
Hone~; Sle:':'l .:..:.i,c:­

Cr.::::-
Im 41 
□ '~'.:-£ 

15. D:-:lling fl:.:id i:s:.::: W2: I! 0 2 
D:-:n:-:g Mud 81 0 3 

.:..:: □ 01 
.Nc:ie □ 9 9 

D V .cs 

I>esc:f:ie ______________ _ 

17. Sou:-..c of'll,·21::- (a:&:h z:.z.:ysis): 

A!thJy) lbwi\ y.),.;~·tc 

G. Fil'L::' pack. top 

l. Well bo:iom 

M. O.D. "'·ell cz.si.-ig _ a .1 _ in. 

N. 1.D. '11,·tll tz.s:.-ig _ ; . ~ _ in. 

b. ~ris:h: 

IBI Yes D No 

_t -~ :.--.. 
_L.i.t:. 

::·'::;· c. Mai=:-:al: St=:l □ 0 4 

0.hc: D -it~~~~- c.. • .!..O.:itic:1aJ ;rot:e:.: :: ... □ Yes D ~ 

lf~·cs. d=-:':x ------------
3 • Su..-:" a.:.e sc.al: 

30 :So~ □ 
Concrci.e Pl 0 l 

_____________ O.llC." □ 

4. M::=:-:al bc::-,.·e:::'l w::: ~::-:g ricl ?~tivc pipe: 
Bci10m1.e □ 3 0 

• .;.'":iulz: s::a:e seal □ 

it lo Q«4 F \\n'T F\ \if.t .S..~ O..'ic: ril :· 
5. A.-:::.:;z: space se!l: z.. G:-riulzr Botanii.e D 3 3 
b Lbs/tz.l :::i:.i: -:.·::~t .•. 3::.IO:"'.i:e•sz:id sh:..-=Y □ 3 5 
c.tto/'tP Lbs/tz.l :mu:: -:.::~~t. .... Bctani~slll:7)' IJ 3 l 
d. __ % 3c~w_j:: . . . . . . :Sc::-.w:i:iie-ce:nc.-u pout D 5 C 
t_ 5P ¥\ ·;c vc:-.:.: ad:icd fer zny ohhc a!x,v.e 
f. How ir.st.a.Dc:.: Trcr.ic D 0 : 

T:-=:uc y.:npc:d □ 0: 
c:.~\,~ (a,-ity □ 0 f 

6. Bc:-:ionii.e sc.al: a. :S-ie.lite pules □ 3 : 

b. D 1/4 i."l- □3,'S i.--.. □ 1/2 i."I.. Bowniu pclle:s □ ~ . 
C.------------- Cr.her □ :- . 

7. Fi.-ic sa..-icl n:a..c::al: ~~r.cl'~:-.:=. ~uct:-.z.-ne &5c:sh ~~-
a.~ 'tO:io() Q.,~ E\.I\I l=,\kc s..,~ ~-
b. Volurnead.:3cd ______ ft3 ··· 

8. Fili:: pac:k :::lle:-:il: ~~r.\l!'a.::.:.-c. p:-oduct na.-ne a:id mesh s: 

a.! lo ii.ti E\\t\'t £~ \'\eS ~ C. 
b. Volu.-:ic ad.::icd _______ ft 

9. Wc.11 cz.sir.g: r:~ :-:caded PVC schedule 40 ll§ 2 
F:~. :.~c.ad!O PVC sc.icdule 80 0 2 

Ot.~ □ { --------------l 0. ke.:n :::a:.e:-:al: s(..~ ~b e-J C. .. -
a. Sc:c.c.-i :;--pc: F &:IOl)' C\ll 

Conti.-iuous slot 
SI 
□ C 

______ ...,... __ ,....... ______ ;_. O~a 

KJ,d\u.c,-.. Pi\ c: 
0 

b. Mz..-iufacr.:-c.r 
c. Slot s:ic.: 
d. Slonc.d lc:-:g:."'.: 

11. B~1k:ill mau::-:al J:xic..,,· 5.11.C':' pa.ck): 
N&.-\-\ '1 t.. t:MM:o.iitt\ 

o.~l~ 
_5-: ,q 

No:z O l 
Other 13 '_ 

I hereb cenilv that the information on this form is true a:-,d cor:ect 10 1he best of nw know;ec:e. 

le.ue a>mplclt bolh sides of t."us iorm and re.ti.Im ID uie ap;,ropriaic l),'\K o:f1ct luttd at lhe 1op of lhu lo:-rn as rc.c;1.:::c.= by chs. 144. 14 and lbO. Wis. Su 
ancl ch. l-,"R 141. Wis. Ad. Coclc. 1n ac:cordancc v.·i1h ch.144. Wis Sau" faih:-c 10 file th.:s form may result i."l a fcr.~ei:-.;.-e of not less than SlO. nor more l.h~ 
S5000 for each cay of ,·iola:.ion. L"I ac:corda.."lcc with ch. 147. Wis. S1au .• f&il\:t 10 fiit 1."iis form :T:ay ~suh in a fc::ei:-.;.-e of not more 1..~an S l 0.000 for c:.:,c:" 
cay of violali0l'I. ~OTE: Shadc.d a..-us arc for Dl'\R use only. Sec. i.-:s~c~io:-.s for rno:e i.-ifom:aiion i.-icluci:':1 "'·here :."ic a>mplt1cd form ~ould be sent. 



~ S1a1e of Wisconsin 
Department of N arural Resources 

Route 10; Solid WasteO Haz.. Waste□ Wastewater □ MO'-TIORING WELL CONSTRUCTION 
Fo::-::-. .!.!00-l 13A Rev. 4-90 

Env. Res und Tanks □ Other D 

Grid Origin Location 

L ______ Long. ______ or.._-;;;;;~,,.;,-~~~------~;..-;;,,___ 

Type of ell Water Table Observation Well O 11 St Plane ft. N, 

__,.---......,,,.....Pi"". e,_w_m~e:,-terr---::o----.~-;-.....;;Ecl __ l2-tsection Location of Waste/Source 

oundary ~l/4of~l/4ofSec.U,T.~N. R.i_~w. "' ~"-\\s 
__,.,.,...,....,...,,_,--~.-.---~-.-:---,-,-,....;;.;ftii--. -tLocation o Well elative to Waste/ ource - - -

_ s :i.·e11 A nforcement Std. Application. u □ Upgradie:nt s □ Sidegradie:nt 

□ Yes □ No d □ Down n liil Not Known 

12. USCS classification of soil near screen: 

GP □ GMO GC □ CNI □ SW □ 
SM 11 SC □ ML □ MH □ a. □ 
Bedrock □ 

SP □ 
CH □ 

13. Sieve analysis anached? □ Yes □ No 
Iii 5 0 

□ 41 
□ Wl 

14. Drilling method used: Rotary 
Hollow Stem Auger 

Other 

15. Drilling fluid used: WaJer □ 0 2 
Drilling Mud g O 3 

Afr □ 01 
None □ 99 

16. Drilling additives used? □ Yes DI No 

Desaibe ___________ _ 
17. Soun:e of water (attach analysis): 

E. Bentonite seal, top 

F. Fine sand, top 

_ G. Filter pack, top 

H. Screen joint, top 

- I. Well bottom 

______ ft.MSLor -'-f .~ ' 

____ ·-ft. MSL or_ (i l .~ ft."'"' 

---- ·- ft.MSLo, _H -~ ft.~~ 

______ ft. MSL or -1 J . .0 ft.--. ;.: 

____ ·- ft. MSL or_] I, .P ft. 

J. Filter pack, bonom ______ ft. MSL or_ 1 ft .Q 

K. Borehole, bonom ____ ·-ft. MSL or_ 1' _g 

L. Borehole, diameter -'-~ in. 

M. O.D. well casing -~ ~- in. 

- N. l.D. well casing -~-~ - in. 

d. Additional protection'.' 

iii Yes D No 

c:t. 0. _lil._m. 

- .! . .?-ft 
Steel ~ 04 

Other □ lL 
□ Yes 19 No 

Ifyes, describe: __________ _ 

3. Surface seal: Bentonite □ 3 0 
Concrete DJ O 1 

______________ Other □ 

4. Ma1erial between well cas:ng and protective pipe: 

Bentonite □ 3 0 
Annular space seal D 

Other □ 
5. Annular space seal: a. Granular Bentonite □ 3 3 

b. __ Lbs/gal mud weight ... Bentonite-sand shmy □ 3 5 

c. _I._I _Lbs/gal mud weight..... Bentonite slutry I! 3 1 

d. ~ ~-~en~jJe . . . . . . Bentonite-cement grout □ 5 O 
e. ~ volume added for any of the above 

f. How installed: Tn:mie □ 0 1 
Tn:mie pumped [3 O 2 

Gravity □ 08 
6. Bentonite seal: a. Bentonite granules □ 3 3 

b. □ 1/4 in. 193/8 in. □ 1n. in. Bentonite pellets m: 3 2 
c, ___________ Other □ tr:: 

• F" · Mz=1ufacture:r, product name & mesh size 
a. • \ ~ S''b p:; 
b. Volume added______ 3 

8. Filter pack ma1erial: Mznufacturj, produ~ ~ and mesh size 

a. g,.. ~ Fh'h-\ .Sod-I 6-n>..~ ~ ~ 
b. Volume added ______ ft3 

9. Well casing: Flush lhreaded PVC schedule 40 ii 2 3 

Flush lhreaded PVC schedule 80 □ 2 4 

---------.------ Other □ 
Sc.'-' J.\b ~\JC.. 

a. Screen type: Factory cut S 1 1 

b. Manufacturer 
c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

Continuous slot D O 1 

: o.~~ _ in. 
: -~-<± ft. 

NCR S 14 
Other □ jj 

I hereb that the information on this form is true and correct to the best of m knowledce. 

inn Da r!-
lease complete both sides of this form and return to the appropriate DNR office listed at the top of this orm as required by chs. 144, 14 and 160, Wis. Stats., 

and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure to file this fonn may result in a forfeiture of not less than Sl0, 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 Sl0,000 for each 

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



__ State of Wisconsin 
Deparunent of Natural Resources 

Route 10: Solid Waste D Haz.. Waste Wastewater Q MC",TTQRING V.'ELL CONSTRUCTION 
F0:-::-. .1400-113A Rev. 4-90 

Env.Res undTanksD Other □ 
ell 

ft. □~-
acility License, Permit or Monitoring Number Grid Origin Location 

=--....... -.:--=-=-:---::-:-::--=~;;_;;;;~~~~-I ------ Long. ------
ype of Well Water Table Observation Well □ 11 St Plane ft. N, ft. 

Pierometer □ 12 Section Location of Waste/Source 
Waste/ ource oundary □ E 

_l/4 of_ 1/4 of Sec._, T. _ N, R. -□ W . 
....,......,,...,. __ .,.__,,.,,.....----.-:---:-,-~ft,:-. -1 Location o Well elative to aste/Source 
s ell A oint of Enforcement td. Application. u □ Upgradient s □ Sidegradient 

□ Yes □ No d □ Down n □ Not Known 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bonom ____ ·- ft MSL or _ .1 . .D ft. 

12. USCS classification of soil near screen: 

GP □ GM□ GC □ GW □ SW □ 
SM II SC □ ML Ii!] MH □ CL Ii! 

SP □ 
CH □ 

Bedrock □ 
13. Sieve analysis attached? □ Yes □ N> 
14. Drilling method used: Rotary II 5 0 

Hollow Stem Auger □ 4 1 
Other □ Et 

15. Drilling fluid used: WaJI:r II 0 2 
Drilling Mud □ O 3 

16. Drilling additives used? □ Yes 

Afr □ 01 
None □ 99 

Describe ____________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top 

F. Fine sand, top 

G. Filter pack. top 

H. Screen joint, top 

I. Well bonom ____ ·- ft. MSL or_ l l .Q 

J. Filter pack, bottom ____ . _ ft. MSL or _ .l I . ,0 

K. Borehole, bonom ____ . _ ft. MSL or _ l 1,. J) 

L. Borehole, diameter _,_Q in. 

M. O.D. well casing _f,¼ _ in. 

~ N. I.D. well casing -~-~ - in. 

c. Material: 

d. Additional protection~ 

_1_ -~ in. 
_L .1ft 

Steel ~ 0 4 

Other □ 
□ Yes □ No 

lfyes, describe: __________ _ 

3. Surface seal: Bentonite □ 3 0 
Concrete &I O 1 

______________ Other □ 

4. Material berween well casing and protective pipe: 
Bentonite □ 3 0 

Annular space seal □ 

__ 5__,4,"""r'\~~-------- Other Iii 
5. Annular space seal: a. mBentonite 6a 3 3 

C."" b. __ Lbs/gal mud weight ... Ben -sands~ □ 3 5 
c. __ Lbs/gal mud weight . . . . . Be:ntonite shiny □ 3 1 
d. __ % Bentonite . . . . . . Bentonite-cement grout □ 5 O 
e. ~o \W ~ volume added for any of the above 
f. How installed: Trernie □ 0 1 

Tremie pumped □ O 2 
Gravity til 08 

6. Bentonite seal: a. Bentonite granules □ 3 3 

b. □ 1/4 in. Dl3/8 in. □ 1/2 in. Be:ntonite pellelS □ 3 2 
c _______________ Other □· i\i: 

7. Fine sand material: Mznufacture::r, product name & mesh size 

~- ~:~~~'"')~1; :ti.JD f.:+. 
8. Filter pack material: Manufacturer, product name and mesh size 

a. it) fl i "1 S4,~ t 6:r.._ vJ. # 3o 
b. Volume added _______ ft3 

9. Well casing: Flush threaded PVC schedule 40 S 2 3 
Flush threaded PVC schedule 80 □ 2 4 

------------- Other □ 
S<l-. lfo f\JL 

a. Screen type: Factory cut 151 1 l 
Continuous slot □ O 1 

---------,------
b. Manufacturer Bz:ia.d IZ>M\ta,C 
c. Slot size: JI 
d Sloned length: 

l l. Backfill material (below filter pack): 

Oilier □ 

! O.t~- in. 
L~- _ ft. 

~ I! 14 

Other □ s: 
that the information on this form is true and correct to the best of m knowledoe. 

Fi:nn 

lease complete both sides of this form and return to the appropriate DNR of ice listed at the top of this form as required by chs. 144, 147 and 160, Wis. Slats., 
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis StalS., failure to file this form may result in a forfeiture of not less than SIO, nor more than 
$5000 for each day of violation. In accordance with ch. 147, Wis. Slats., failure to file this form may result in a forfeiture of not more than Sl0,000 for each 

- day of violation. NOTE: S~ed areas are for DNR use only. See instructions for more information including where the compleled form should be senL 



_ State of Wisconsin Route to: Solid WasteO Haz.. Wastefia WastewaLerO MO:'--TTORING \\'ELL CONSTRUCTION 
Fo::-::-. .!400-l 13A Rev. 4-90 Department of Narural Resources Env. Res 

acil.ny/Project Name 
ft. □~-

Grid Origin Location 

C. Land surface elevation 

_ D. Surface seal, bottom____ __ ft MSL or _ l, Jl ft. 

12. USCS classification of soil near screen: 
GP O GM D GC O GW O SW O SP 0 
SM Ill SC O ML O MH O CL D CH 0 
Bedrock □ 

13. Sieve analysis attached? □ Yes □ N:> 
14. Drilling method used: Rotary II 5 0 

Hollow Stern Auger □ 4 1 
Other □ Wi 

15. Drilling fluid used: Ware:r □ 0 2 
Drilling Mud II o 3 

16. Drilling additives used? Ii Yes 

Air □ 01 
None □ 99 

Describe __ ....;;:<p&,..=a.a\.c..-=-.,-.=\\-<.---=------
17. Source of water (attach analysis): 

E. Bentoniteseal, top ______ ft. MSL or __ ~-~ 

F. Fine sand, top ____ ·-ft. MSL or_ 31.D 

G. Filter paclc, top ______ ft. MSL or_ Ji~ _j 

H. Screen joint. top - - - - . - ft. MSL or - ~ a .l 

~ 
ft. 

ft. 

-I. Wellbonom ____ ,_ft.MSLor_11.~ ft"-._ 

J. Filter pack, bottom ____ . _ ft. MSL or _ !:f 1 . ~ ft. 

K. Borehole, bottom ____ . _ ft. MSL or _ ~ ~ . Q ft. 

L. Borehole, diameter _ ". ~ in. 

M. O.D. well casing _ ~ _! _ in. 

-N. I.D. well casing -~ .0 _ in. 

ell 
Tanks □ ()}ier D 

c. Material: 

d. Additional protection? 

119 Yes □ NJ 

_f .o_ in. 
_!. 1 ft 

Steel rl 04 
()}ier □ ;..._ 
□ Yes □ Jib 

If yes, describe: __________ _ 

3. Surface seal: Bentonite □ 3 0 
Concrete ISi: 0 1 

______________ Other □ 

4. Material between well ca.sing and protective pipe: 
Bentonite □ 3 0 

Annular space seal □ rs 
OdlCf □ ¥.:# 

5. Annular space seal: a. ~ Be:ntonite II 3 3 
b. __ Lbs/gal mud weight ... Ben~~-sand sluny □ 3 5 
c. __ Lbs/gal mud weight . . . . . Be:ntonite slutry □ 3 1 
d. __ % Bento~ . . . . . . Be:ntonite-cement grout □ 5 O 
e. (p:S'l) \',s l'f'"' volume added for any of the above 
f. How installed: Tremie □ 0 1 

Trernie pumped □ O 2 
Gravity 1ii O 8 
~:--·~ 6. Bentonite seal: a. &i10iti1C 1B 3 3 

b. □ 1/4 in. 03/8 in. □ 1/2 in. Be:ntonite pellets □ 3 2 

C,------------- Other □ ;;;;;::-.:;;,: 
7. Fine sand mate~al~ Manufacturer, product n~ mesh si~--------

a. \S p.)a.>4! C: tlv'~ Cu'" f :t 1 0 $ ;;:4. 
b. Volume added 50 \\o,5, fiK _ 

8. Filter :eack material: Manufacturer, product name and mesh size 

a.i'-~f\,"1 S4-Wi&~ ~3l> 
b. Volume added -' 0 O Ut:,, fii' 

9. Well casing: Flush lhreaded PVC schedule 40 1i1 2 3 
Flush threaded PVC schedule 80 □ 2 4 

------------- Other □ 

a. Screen type: 

Sc:.~~b ~c_ 
FaclOJ)' cut 'B 11 

Continuous slot □ O 1 

------=-----.------O~er □ 
3 o,..d \C)"j'fe.c: b. Manufacturer 

c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 
NdNC. s~ 

: 0. ~.!_in. 
: _f.Qft. 

None □ 14 
Other 5 

that the information on this form is true and correct to the best of m knowledoe. 
inn 

lease complete bo sides o this form and return lO the appropriate DNR office listed at e top of this form as required by chs. 144, 14 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: S~ed 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 O Haz. Waste af; Wastev.-a1.er □ \10'-TTORING V.'ELL CONSTRUCTION 
Fe:-::-. .!400-113A Rev. 4-90 Department of Natural Resources Env. Res Under und Tanks O Other □ 

acility License, ermit or Monitoring Number Grid Origin Location 

______ Long. ______ or i--..;;;;;;;;,.;;;;,,.;;;;;;;.=;;,;;;;;;c.=-------------

ype o ell Water Table Observation Well 1il 11 ft. N, ft. E. / ~ fu 
Piezometer D 12 Section Location of Waste/Source 

_1/4 of_ 1/4 of Sec._, T. _ N, R. _8 W. 
.....,"'"""',,_,._.~...,,,.....,----:-~--:-~....-:~ft,;. --1 lion o ell Relative to aste/ ource 

e and Firm) 

.:S:t.k".\$CM: 
td. Application. u D Upgradie:nt s D Sidegradie:nt 

D Yes D N:> d D Down n D Not Known 

B. Well casing. top elevation 

C. Land surface elevation 

D. Surface seal. bottom ______ ft MSL or _ l, 2 ft. 

12. USCS classification of soil near screen: 

GP O GMO GC □ ~ □ SW □ SP □ 
SM O SC □ ML □ MH □ CL ii CH □ 
iaaac Bl i... •c.~ ~~~ 

13. Sieve analysis attached? D Yes □ N:, 

14. Drilling method used: Rotary □ 5 0 
Hollow Stem Auger Iii 4 1 

Other □ $& 

15. Drilling fluid used: WaJl:l □ 0 2 
Drilling Mud □ O 3 

16. Drilling additives used? □ Yes 

Afr □ 01 
None Iii 99 

&ii N:, 

Desaire ___________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top 

F. Fine sand, top 

G. Filter pack, top 

H. Screen joint, top 

I. Well bottom ____ ·-ft. MSL or -1.~-~ ft. 

J. Filter pack, bottom ____ . _ ft. MSL or _I-~. iJ. 

K. Borehole, bottom ____ . _ ft. MSL or _ l ~-~ 

L. Borehole, diameter _tJ in. 

M. O.D. well casing _i_3 _ in. 

N. I.D. well casing -~-~- in. 

c. Material: 

d. Additional protection'.' 

-~-~in. 
_5"', f)ft. 

Steel 18 04 

Other □ 
□ Yes ■ N:> 

If yes, descrire: -----------

3. Surface seal: Bentonite II 3 0 
Concrete D O 1 

______________ Other □ 
4. Material retween well czsing and protective pipe: 

Bentonite SI 3 0 

Armular space seal D '¥$ 
1l 5'a .S., o) Ptlier 1H W> 

5. Armular space seal: L a,Bentonite 1B 3 3 
C,\I\ 

b. __ Lbs/gal mud weight ... Ben -sand slurry D 3 5 
c. __ Lbs/gal mud weight . . . . . Bentonite slurry □ 3 1 
d. __ % Bento~te . . . . . . Bentonite-cement grout D 5 O 
e. J bO \ 'p~ Ft volurne added for any of the above 
f. How installed: Tn:mie D O 1 

Tremie pumped □ O 2 
Gravity ii O 8 

6. Bentonite seal: L Bentonite granules D 3 3 
b. □ 1/4 in. 113/8 in. □ 1/2 in. Bentonite pellets fl 3 2 

C.------------- Other O ff: 
7. Fine sand material: Mznufacwrer, product name & mesh sii".e-

a BM4!,K H,.,;\~L,,')? • SO +:4 
b. Volurneadded .lS' I\,$ ft3 , 

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

~.91:i!'~s~J, ~8.., :so @2 
9. Well casing: Flush threaded PVC schedule 40 Iii 2 3 

Flush threaded PVC schedule 80 □ 2 4 

------------- Other □ i::L 
10. Screen material: Sc.\o ~O :fyc,. 

a Screen type: Factory cut & 11 
Continuous slot D O 1 

Other o --------------
b. Manufacturer E Z> -.rl: \o,,.... "tM:'. 
c. Slot size: Jl 
d Sloned length: 

11. Backfill material (below filter pack): 

o.qJQin. 
!_Q. gft. 

N~ 18' 14 
Other □ '2::.: 

that the information on this form is true and correct to the best of m knowledoe. 

lease complete both sides of this form and rerum to the appropriate NR office listed at the top of this form as required by chs. 144, 14 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 Sl0, 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 Sl0,000 for each 
day ofviolation. NOTE: S~ded areas are for DNR use only. See instructions for more information including where the completed form should re sent. 



State of Wisconsin Route 10; 

Env. Res 

· Waste D Haz. Waste Wastewaier D MO\TTORING 'WELL CONSTRVCTJON 
Fo:-7:'. ~00-113A Rev. 4-90 Department of Natural Resources und Tanks □ Other □ 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal. bottom ____ ·- ft MSL or _ l. ~ ft. 

12. USCS classification of soil near screen: 

GP D GM □ GC □ <:NI □ SW □ SP □ 
SM liZl SC □ ML □ MH □ CL □ CH □ 
Beaodc □ 

13. Sieve analysis attached? D Yes □ Ni 

14. Drilling method used: Rotary II 5 0 
Hollow Stem Auger D 4 1 

Other □ nw 
15. Drilling fluid used: Wa11:r □ 0 2 

Drilling Mud &ii O 3 
Afr □ 01 

None □ 99 

16. Drilling additives used? □ Yes □ Ni 

Describe ___________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top 

F. Fine sand, top 

G. Filter pack. top 

H. Screen joint. top 

I. Well bottom 

____ ,_ ft.MSLor _l~ -~ ft 

______ !LMSLo,_:LU) ft~ 

______ fLMSLo,_1!.9 IL~~ 

____ ·- ft.MSLor _1~ -~ ft.__ :~ 

____ ·- ft. MSL or_ lf -~ ft. 

J. Filter pack, bottom ____ ·- ft. MSL or_ l { .5 

K. Borehole, bottom 

L. Borehole. diameter 

____ __ fL MSLo, _lf.£ ft.~ 

-'-~ in. -~ 

M. O.D. well casing _i_l _ in. 

N. I.D. well casing _ 1. ~ _ in. 

C. Material: 

d. Additional protection? 

61 Yes D Ni 

-~·'=in. 
_1 -~ ft. 

Steel '81 04 

Other □ -­
□ Yes 15i Ni 

If yes, describe: __________ _ 

3. Surface seal: 
Bentonite !iii 3 0 
Conaere □ 01 

___________ Other □ 

4. Material between well casing and protective pipe: 
Bentonire □ 3 0 

Annular space seal □ 

---"'S....,,O,.f'\.....,.j)=----------- .Other Kl 
5. Annular space seal: a. Granular Bentonire 181 3 3 
b. __ Lbs/gal mud weight ... Bentonite-sand sluny □ 3 5 
c. __ Lbs/gal mud weight . . . . . Bentonite 'sluny □ 3 1 
d. __ % BentoJJjte . . . . . . Bentonite-cement grout □ 5 O 
e. ~en, \)r I-{-' volume added for any of the above 

f. How installed: Tremie □ 0 1 
Tremie pumped □ 0 2 

Gravity ~ O 8 

6. Bentonite seal: a. Bentonite granules D 3 3 

b. □ 1/4 in. il3/8 in. □ 1/2 in. Bentonite pellets la 3 2 

C.------------- Other □· )•::,:,:,: 
7. Fine sand material: Manufacturer, product name & mesh size 

:. ~:f~;"\'t-5l?7 t;r ~ 7 D P:4 
8. Filterpac!.,material: Man~turer_i,pr~oduct and mesh size 

a. ~ r:\""'--s 5~ ~ _ ,.. :So 
b. Volume added 1 5]) \le'.'> ft 

9. Well casing: Flush lhreaded PVC schedule 40 ii 2 3 
Flush lhreaded PVC schedule 80 □ 2 4 

-----------..,-,--- Other □ I:i 
10. Screen material: _5 ... t...,~c.,._~,._;O'---_,~,.._\J=--{_--___ _ 

a. Screen type: Factory cut II I I 
Continuous slot D O 1 

-------=-_.....,... _____ bther □ 
2:,o&.("\ \of\A u ur .n b. Manufacturer 

c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 

0. 01_ in. 
_£.~ft. 

None l!I 14 

Other □ 
that the information on this form is true and correct to the best of m knowledoe. 

Firm 

lease oomplete both sides of this form and return to the appropriate DNR of ice listed at the top of this orm as required by chs. 144, 14 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 ofviolation. NOTE: S~ded areas are for DNR use only. See inslnlctions for more information including where the oompleted form should be sent. 



State of Wisconsin 
Department of Natural Resources 

Route to: Solid Waste D 
Env. Res 

Hai.. Waste Ii Wastewater D 
Unden:round Tanks D Other D 
ation of Well 

ft. ON. 

---- Long. ------

MO~TTORING WEU CONSTRUCTION 
For::: 4400-113A Rev. 4-90 

umber 

ype of ell Water Table Observation Well 8111 ft. N, ft. 

Piezometer D 12 Section Location of Waste/Source 

owidary ~1/4 of ~1/4 of Sec.U, T. ~ N, R. L~ W. W 
...,..........,..,._.....,.--,,.,..-.,-----,,.....-,-.....,......,....,ft.,... -t aste/ ource :Io.I"\. e~~s 

td. Application. u D Upgradient s 18 Sidegradient 

D Yes □ N> d D Downizradient n D Not Known UV' 

D. Surface seal, bottom____ __ ft MSL or __ . _ ft. 

12. USCS classification of soil near screen: 

GPO GM□ GCO <MD SW □ 
SM □ SC D ML II MH □ CL IZI 
Bedrodc D 

SP D 
CH D 

13. Sieve analysis attached? D Yes □ N> 
14. Drilling method used: Rotary Iii 5 0 

Hollow Stem Auger □ 4 1 
Other □ $! 

15. Drilling fluid used: Wall:l EZI O 2 
Drilling Mud □ O 3 

16. Drilling additives used? D Yes 

Afr □ 01 
None □ 99 

Describe _____________ _ 

17. Source of water (anach analysis): 

E. Bentonite seal, iop 

F. Fine sand, top 

G. Filter pack, top 

H. Screen joint, top 

I. Well bonom ____ ·-ft. MSLor _l~ .Q ft 

J. Filter pack, bottom ____ . _ ft. MSL or _ l (i. . ~ ft.--.._ ~'.- --:- :> 
K. Borehole, bottom ____ ·-ft. MSL or_ lie.. .Q 

L. Borehole, diameter _, .0 in. 

M. O.D. well casing -~ J - in. 

N. I.D. well casing _l.D _ in. 

cl. Additional protection? 

g Yes D N> 

_.!. !-ft 
Steel [JC 0 4 

Other D 22 
D Yes C, N> 

If yes, describe: __________ _ 

3. Surface seal: Bentonite D 3 0 
Conaete D1t O 1 

______________ Other D :!'. 
4. Material between well casing and protective pipe: 

Benionite D 3 0 

Annular space seal D ;: ;: 

5~.-Ann-~ .... lar-~oc.s: ... ~~--g .... f""'t-~zc.-w~e-igh_t _____ \_en_~_t_f_~--s-m= i !! 
c. __ Lbs/gal mud weight . . . . • Be:ntonite slimy □ 3 1 
d. __ % Ben~te . . . . . . Bentonite-cement grout □ 5 O 
e. Joo \ \a$ Ft volume added for any of the above 
f. How installed: Tn:mie D O 1 

Tre:mie pumped □ O 2 
Gravity ■ 08 

6. Bentonite seal: a. Bentonite granules D 3 3 
b. □ 1/4 in. li!l3/8 in. □ 1/2. in. Be:nionite pellets I! 3 2 
c. _____________ Other □ )i}i 

7. Fine sand material: Manufacturer, product name & mesh sii'e-
a. S3~c.C K.i.lM~ Gotp itS"c) 4# 
b. Volumeadded 57> l\eS ft3 . 

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

~- ~un:=~+ s~\\p~ ¥ r~ me 
9. Well casing: Flush threaded PVC schedule 40 t! 2 3 

Flush threaded PVC schedule 80 D 2 4 

------------- Other □ 
10. Screen material: --::~;;...;c..:a.\....;...:._L.[......,6....._.f...::\l:....C...;.._ ___ _ 

a. Screen type: Faciory cut 1!9- 11 
Continuous slot D O 1 

--------------Other D 

3o:a-c t lo ~ '1 «!:4.C b. Manufacturer 
c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 

l o. ~ .. Lin. 
l~._ft. 

None l!!!1 14 
Other D L ... 

lease complete both sides of this form and return lO the appropriate DN office listed at the top of this form as required by chs. 144, 14 and 160, is. Stats., 
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144, Wis Stats., failure lo 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: S~ded areas are for DNR use only. See instructions for more information including where the completed form should be senL 



State of Wisconsin 
Department of Narural Resources 

R9ute to: Solid WasteO Hai.. Wasteo;II Wastewa.1.er □ MC:'--TTORJNG WELL CONSTRUCTION 
Fo::-:-:-. .!400- l 13A Rev. 4-90 

Env. ResPonse & Re air O Under und Tanks O Olher 0 
acili Local Grid 

· g Number Grid Origin Location 
_______ L ______ long. ______ or: 

...-ype-o..,f..,..,..e~ll:--:W:-:a-ter--::T::-a-:-:bl:-e-:::0:-:-bse-rv-atJ-:-. o-n-:W;-;";""ell::-:0::-:-:11-; ft. N, ft. E. i----,,..,...,...,.....-,........---------b--
Pierometer II 12 Section Location of Waste/Source / - -

Waste/ ource Olllldary ft. SWI/4 of ~1/4 of Sec.~. T. ~ N, R. ~~ W. W €.,c.\{. <. e and Firm) 
tion o Well elative to Waste/Source -- ~ 

nforcement td. Application. u □ Upgradient s It Sidegradient 

□ Yes □ 1"«> d □ Down n □ Not Known 
A. Protective pipe. top elevation ____ . __ ft. MSL --.t;::=:::, ~ 1. Cap an~ lock? . 

t'3 5 {' o ft. MSL---_,..,_,...'"'\ 2. Pro~nve_ cover pipe: 
- B. Well casing, top elevation - - - - · - - a. Inside diameter: _8.~in. 

_1.~t. 
e 04 
□ :;:: ' 

C. Land surface elevation _ ~ 2 S .!J ft. MSL b. Length: 

D. Surface seal, bonom ____ ·- ft MSL or _ ! . 11 ft. 

12. USCS classification of soil near screen: 

GP □ GM□ GC □ GW □ SW □ SP □ 
SM 1!1 SC □ ML □ .MH □ CL □ CH □ 
Bedrodc □ 

13. Sieve analysis attached? □ Yes 

14. Drilling method used: Rotary [I 5 0 
Hollow Stem Auger □ 4 1 

Other □ :wu 
15. Drilling fluid used: W a1l:t Iii 0 2 

Drilling Mud □ O 3 
Afr □ 01 

None □ 99 

16. Drilling additives used? □ Yes 

Desai.be ___________ _ 

17. Source of water (anach analysis): 

E. Benionite seal. iop 

F. Fine sand. top 

G. Filter pack, top 

H. Screen joint, top 

- I. Well bottom 

____ . _ ft. MSL or __ , . 0 f~ 

______ ft.MSLor _~!.~ ft."-" 

______ ft. MSL or_~ l .~ ft. 

____ ·- ft.MSLor -~5.0 ft. 

____ ·- ft. MSL or_ f O .f.J ft." 

J. Filter pack, bonom ____ ·- ft. MSL or_£' a .0 

K. Borehole, bonom 

L. Borehole, diameter 

____ ·- ft.MSLor _5'.t)_,P ft.~ 

- l,,Q in. ........"""'""'I. 

M. O.D. well casing _ ~ . 3 _ in. 

_ N. I.D. well casing -~ .Q. _ in. 

c. Material: 

d. Additional protection? 

Steel 
Olher 

□ Yes □ 1"«> 
Ifyes, describe: __________ _ 

3. Surface seal: Benionite □ 3 0 
Concrete ii O 1 

--------------Other □ illd 
4. Material between well casmg and protective pipe: 

Benionite □ 3 0 
Annular space seal □ 

____,;;t:;..a__::!,a...:a/.)'----..;:;.S_4..__.(\J&.A _____ Other fa 
5. Annular space seal: a. ~Benionite l5il 3 3 
b. __ Lbs/gal mud weight ... B~&":sand s¥1Y □ 3 5 
c. __ Lbs/gal mud weight . . . . . Benionite sluhy □ 3 1 
d. % Benionite . . . . . . Ben10nite-cement grout □ 5 O 
e. 7;i'P l\a ~ volume added for any of the above 
f. How installed: Tn:mie □ 0 l 

Tremie pumped □ O 2 
Gravity Iii O 8 

6. Benionite seal: a. Bentonite granules □ 3 3 
b. □ 1/4 in. 1&13/8 in. □ 1/2 in. Benionite pellets B 3 2 

C--------------- Other C· t?J: 
7. Fine sand material: Manufacturer, product name & mesh siz.e 

a. £4,~ec t\\f\·,~ (b~ ft"~ +:/4 
b. Volume added fl) l\o.s ~ , 

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

a. t~) F/;,d .Sc,.n.J t &r~ # :SC> 
b. Volumeadl:ied /60 \'-$ ~ 

9. Well casing: Flush threaded PVC schedule 40 Gil 2 3 
Flush threaded PVC schedule 80 □ 2 4 

-------,---,------- Other □ 
5,L. '10 f\/G 

a. Screen type: Factory cut liiS l l 
Continuous s~ot O O l 

-,--------------O~er □ 
b. Manufacturer f>oa.rt lo~ yeA-C 
c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 

! 0. ~!..~ in. 
I -~• ~ft. 

None !! 14 

Other □ 
certif that the information on this form is true and correct to the best of m knowledoe. 

lease complete both sides of this form and return 10 the appropriate DNR office listed at the top of this orm as required by chs. 144, 147 and 1 , 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 lhan S 10, nor more than 
S5000 for each day of violation. In accordance wilh ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than Sl0,000 for each 

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



State of Wisconsin 
Department of Natural Resources 

Route to: Solid Waste D Haz. Waste m Wastewai.er D MO\TTORING \\'ELL CONSTRUCT. 
Fo:r:-:: 4400-113A Rev. 4 Env. Response & Repair D Underground Tanks D Other D 

Local Gnd ation of Well 
ft. ON. 

Grid Origin Location 

12. USCS classification of soil near screen: 

GP D GM D GC D GW D SW D SP □ 
SM El SC D ML D MH D CL D CH D 
Bedrodc D 

13. Sieve analysis attached? D Yes D N, 

14. Drilling method used: Rotary 1511 5 0 
Hollow Stem Auger D 4 1 

Other □ WU. 

15. Drilling fluid used: Warer 181 0 2 
Drilling Mud □ O 3 

Afr □ 01 
None □ 99 

16. Drilling additives used? □ Yes 

Describe ___________ _ 
17. Source of water (attach analysis): 

E. Bentonite seal, top 

F. Fine sand, top 

G. Filter pack. top 

ft. MSLor ~ b f~ 

: : : : :: IC MSL °' : ~ ~ :~ IC"" 
____ ·- ft. MSL or_} J _r) ft. 

H. Screen joint, top ______ ft.MSLor_'{Q_Q ft. 

I. Well bottom ______ ft. MSL or_~ { -~ ft.""' 

J. Filter pack, bottom ______ ft. MSL or_!~ .Q 

K. Borehole,, bottom _ _ _ _ ·- ft. MSL or_~~ .0 

L. Borehole, diameter -~-~ in. 

M. O.D. well casing _,2 .3 - in. 

N. I.D. well casing -~-~- in. 

d. Additional protection? 

'Kl Yes D t 

-'-~ 
- !. . '! 

Steel Bl 
Other □ 
□ Yes D t 

If yes, describe: __________ _ 

3. Surface seal: Bentonite □ 
Concrete 8 

------------- Other □ 
4. Material between well casing and protective pipe: 

Bentonite □ 
Annular space seal D 

S..o}J Other Ml 
5. Annular space seal: a. ~,entonite Ii 
b. __ Lbs/gal mud weight ... Bentorutl.sand slurry D 
c. __ Lbs/gal mud weight . . . . . Bentdnite slurry D 
d. __ % ~entonite . . . . . . Ben10nite-cement grout □ 
e. J 5 D l}f "# volume added for any of the above 
f. How installed: Tn:mie D 

Tremiepumped □ 
Gravity li 

6. Bentonite seal: a. Bentonite granules D 
b. □ 1/4 in. "3/8 in. □ 1/2 in. Bentonite pellets □ 
C,, _____________ Other 0 

7. Fine sand material: Manufacrure:r, product name & mesh si: 

a. :So.°A~c.c ~ l"\, ""'s li>r V,
3 

'It 1 a 
b. Volume added Sb \»~ ft , 

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

a.g~'c>El~i S,-.....)$ i ~ ~ 3c. . 
b. Volume adl:ied .1¢4 \~ 

9. Well casing: Flush lhreaded PVC schedule 40 WI 
Flush lhreaded PVC schedule 80 □ 

------------ Other □ 
10. Screen material: _S:.,,cl-\c.,.._'t...,ti.__.i>...:-J""'L...._ ___ _ 

a. Screen type: Factory cut !I 
Continuous slot □ 

; Olhe:r □ --------------
b. Manufacturer _&.--..-.r .... '.'t ....... )o ... ot.._.'t.,C..,A......_~ __ 
c. Slot size: J , o.Q~_ 

_{.( / 
d. Slotted lenglh: 

11. Backfill :material (below filter pack): 
6«.Air.n',\e.. CL,,·, e~ None □ 

Other B 
I hereb certif that the information on this form is true and correct to the best of m knowledoe. 

Firm 

Da 
lease complete both sides of this form and return 10 the appropriate DNR of ice listed at the top of this form as required by chs. 144, 14 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 lllan Sl 0, nor more tha 
S5000 for each day of violation. In accordance will! ch. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than Sl0,000 for eacl 
day ofviolation. NOTE: S~ded areas are for DNR use only. See instructions for more information including where Ille completed form should be sent. 



State of Wisconsin Route to: Solid WasteO Haz.. WastelZ!i Wastewater □ M0~TT0RING WELL C0NSTRUCTJ0N 
fa!':':" . .!400-l 13A Rev. 4-90 De;,arunent of N arural Resources Env. Res Underground Tanks D Other D 

ation of Well 
ft. ON. 

Grid Origin Location 

t ______ Long. ______ ori--...:::::;:,;;:;;;,..:;;;:~;.,=;~;.....-......,...;;;;===----
Type of ell Water Table Observation Well □ 11 St Plane ft. N • 

...,.,..--......-:::-T"Pi.,.·e,....wm___,erl"ter~-=-.....,r-=":::"'.'"'111_12-f"".ection Location of Waste/Source 

m Waste/ ource o1mdary ~1/4 of ~1/4 of Sec. ll. T. ~ N. R. ~-Ji W. ~~~ ) 
......,.,..,.....,.,...,......,....,......,.,....,.-----,IIO'""'l"-:---:"'~.,....ft~. -tL..OC;;lltion o Well Relative to Waste/Source --
s Well A oint o td. Application. u □ Upgradient s □ Sidegradient 

0 Yes □ lie> d □ Down n liZI Not Known 

12. USCS classification of soil near screen: 

GP □ GM □ GC □ GW □ SW □ 
SM II SC □ ML □ MH □ CL □ 
Bedrodc □ 

SP □ 
CH □ 

13. Sievunalysis attached? □ Yes □ Ni 
11150 
□ 41 
□ Z.:¥. 

14. Drilling method used: Rotary 
Hollow Stem Auger 

Other 

:i,5. Drilling fluid used: Wa11::r II O 2 
Drilling Mud □ O 3 

Air □ 01 
None □ 99 

16. Drilling additives used? □ Yes 

Describe _____________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top 

F. Fine sand, top 

G. Filter paclt. top 

H. Screen jpint.. top 

- I. Well bottom 

____ ·- ft. MSL or_ f !_ .0 ft 

---- ·- ft.MSLo, _LLQ f~ 

____ ·- !t.MSLo, -~l_ .0 ft.~~ 

____ . _ ft. MSL or _ ~ ~ . Q ft.--. :: 

____ ·- ft. MSL or_ 1 ~ -~ ft. 

r. Filter pack, bottom _ _ _ _ . _ ft: MSL or _ 1 ~ . () 

K. Borehole, bottom ____ . _ ft. MSL or _ I~ . C 

L. Borehole, diameter -'-~ in. 

M. 0.D. well casing _i_-s _ in. 

_ N. l.D. well casing _J_O _ in. 

d. Additional protection? 

_! .~in. 
_L. ~ft. 

Steel III O 4 

Other □ 
□ Yes II lie> 

If yes, describe: __________ _ 

3. Surface seal: Bentonite □ 3 0 
Conaete Iii O 1 

___________ Other □ \l\ 
4. Material between well casing and protective pipe: 

Bentonite □ 3 0 
Annular space seal □ 

-------------- Other O t\f 
5. Annular space seal: L Granular Bentonite □ 3 3 
b . ..i!!t_Lbs/gal mud weight ... Bentonite-sand slurry □ 3 5 
c. _Ll_Lbs/gal mud weight . . . . . Bentonite slurry l!I 3 1 
d. __ % Bento~ . . . . . . Bentonite-cement grout □ 5 O 
e~:W: 9.A.l ~ volume added for any of the abov_e 
f. How installed: Tre:nue □ 0 1 

Tremie pumped □ O 2 
Gravity □ 08 

6. Bentonite seal: L Bentonite granules □ 3 3 
b. □ 1/4 in. !13/8 in. □ 1/2 in. Bentonite pellets 1r1 3 2 
c, _____________ Other □ CJ 

7. Fine sand material: Manufacturer, product name & mesh size 

L ~ec H\~,v. l.bt-9 • ;;;z 
b. Volume added 50.S ft3 . ·· · · 

8. Filter pack material: Manufac~. product name and mesh sii.e 

a Jd £1,1\± So.~'\ f 6-6id ~ 30 
b. Volume adiled 2.,00 ~ 

9. Well casing: Flush lhreaded PVC schedule 40 II 2 3 
Flush lhreaded PVC schedule 80 □ 2 4 

Oth:-l' a f? --------,-:-----::c----- ,;.;.;..· 
10. Screen material: _S=-c..=-M.--=--'.i.;o:;_ .... P..:;~--"----­

L Screen type: Factory cut II 11 
Continuous slot □ O 1 

______________ 0~er □ 

b. Manufacturer !oo-r:"\ \o~yt.o..r 
c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 

: O.Q. L - in. : _r .~ft. 

Ncn II 14 

Other □ 
I hereb certif that the information on this form is true and correct to the best of m knowledoe. 
Signature inn 

lease complete both sides of this form and return to the appropriate NR office listed at the top of this form as required by chs. 144, 14 and 160, is. 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 S10, 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 ofnot more than S10,000 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 senL 



S:21e of Wiscc:-.!::i 
De?'-"'1:'Tlc:'ll of :"-,'z::::::.l Re~oi.:rces 

\i01'1TC?-""'G WELL DE\'ELOP\1ENT 
Form 4-!C•:.: ::3 Rev. 4-90 

Rl'::,e rn: Sclid \1./2.5t.e □ P.u. \\'2.5:e D \V2.51e-...·2.tcr D 
E:w. Respor..se &. Repair □ Unde:-~o.i."ld Ta.-u:s □ 0~'1cr O ---

2. Well development mdiod 

surtcd "'-ilh bailer uid bailed 
surged "'i;h bailer i.."ld pumped 
surged with block a."ld bailed 
surted "'·ith block 2.."1d p-.imped 
su:ged wilh block, billed a."ld p:m,ped 
COmJr.CSSed ili 
bailed only 

pumped only 

pumped slowly 

Other 

3. Time spent developing well 

4. De:plh of well (from t.op of well casisng) 

5. Inside diamet.er of well 

6. Volume of v.·at.cr in filt.cr pack and well 
casing 

7. Volume of water removed from well 

8. Volume of wai= added (if a."ly) 

9. Source ofwa:cr added 

10. Analysis pcriormccl on w11.cr added? 
(If yes, anach resulu) 

Ill Yes D ~ 

rJ 41 

D 61 

D 42 

D 62 

D 70 
D 20 

D 1 0 

D 5 1 

D so 
D fill§ 

__ 1.£~"\. 
_2._f.-'fL 
- ,l _ _o_in. 

__ 1.Jsai. 
- !i .lJ. . D ,z1. 

___ ._gal. 

D Yes D ~ 

16. Additional commen:.s on development: 

~; \e) &~ ~\\r< ,-.~e!> 

Well developed by: Penon's Name and Firm 

Name: 

Before De·.-e:o;,mentl .t..fter Development 
11. De:plh to W at.cr 

(from top of a. __ J . _:JJ ft. _ J__l.~G. ft. 
well casing) 

_-'.1_5'1~~ 
m m d d y y 

Bl a.m. 
_lo_:~~□ p.m. 

12. S cdime.nt in well . _.;. 1. . 0 b.ches 
bottom 

__ ._ inches 

13. Wat~ cla.-ity Clear □ i O Ocar 1B 2 0 
Tu.-tiid Iii 1 5 Tumid D 2 5 
(Describe) . (Describe) 

~;111 ,4,-!>~ ~''¥" ~\~ 
\atbWJ\ _ -Lc►--=ca_.___ .. ---

Fill in if drilling fluids were used rid well is at solid wast.c facility: 

14. Tow suspended ____ . _ m'-/1 ____ • _ m£}1 

solids 

15. COD ____ ._mg/I ____ ._mg/l 

l hereby cenif)'. \hat \he abo-.·e info:mation is U'lle and correct to \he best 
of m knowleol!e. , 

Si&nature: 

Print Initials: ..2J2.2.. 
Firm: Dames~ MMU 

NOTE: Shaded areas are for DNR use only. Sec insU'Uctions for more information including a list of co1.1nty codes. 



Sule of \V:scc:-.!::i 
Dc:?,_-;:nc::;l cf ?-.'2.:-.:::J Re~oc:ces 

~iO::S-lTC ::-__-....;G ·,\"ELL DE\ "ELOP:'-.'.E:,ff 
Forr.i ~c-:.: :.::3 Rev. ~-90 

En:i1e ]Q: Solid Waste O Hu. \\'a.s:e riil Wasi.c"·a:.cr D 
Env. Respo:-..se & Repair O Unde:p-o~"ld Ta.-iksO O~'ic:r O ---

Facili~ 

1. Cm !his "'·ell be p:irged dry? 

2. Well devcioprnent rne:.hod 
S\:!"£ cd -.,. i t.i bailer a.-id bailed 
s\:!"ged wi:J1 biller z..-id pum;,ed 
surged with block a.-id bailed 
sur.&ed .... -ilh block '"'-,d p.i.-nped 
sur.&ed wit."'ti block, bailed a."ld pumped 

corr.;:r.-essed 2..ir 
bailed only 
pumped only 
purnj)ed slowly 
0th:: 

3. TL-ne spent developing well 

4. Depth of well (from !.Op of well casisng) 

5. Inside diameter of well 

6. Volume of water in fih.er pack and well 
casing 

i. Volume of water rcrno,·ed from well 

8. Volume of wa\C" added (if a."ly) 

9. Source ofwa1er added 

l 0. Analysis pcrf ormed on waier added? 
(lfycs, anach resulLs} 

16. Additional commeni.s on de\'e)opment: 

Well developed by: Person's Name and Finn 

Name: 

Fmn: 

□ Yes □ N::, 

□ 41 

□ 6 l 

□ 42 

□ 62 

□ 70 

□ 20 

□ 10 

□ 5 l 

□ rrs □ 

____ mm. 

_ 55.0ft. 

~ D . _____ in. 

- J_ 0 . ~~-

1.1.Q. ~ ,u. 

__ =:=_,z1. 

□ Yes □ N::, 

\\'ell N~e 

Before I)e\·e'.opmentl After Development 
11. Depth 1.0 Water 

(from top of a. _ J_ 5". j S-ft. 
well casL-ig) 

T:..-ne 

12. Sedime.nt in well 
bottom 

13. Wat~ cla."'ity 

b._ 5 I 2 2 /~fa_ 
mm d : y y 

□ a.m. 

c. _ l_: 1.!L!i:! p.m. 

'--:- ~ . ..QL-iches 

Cicar □ JO 
Turbid Ii 15 

(Describe) . 
V • . 

_b1_S-1i~ 
mm d d y y 

1;1a.m. 
1 o: La..□ p.m. 

__ ._inches 

Ocar g 20 

Turbid □ 25 
(De.s...--n"be) 

:, \,!t"'--t:M\~ 
~lo::t 

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

14. Total suspended ____ . _ m£11 ____ • _ msn 
solids 

15. COD ____ ._m£/l ____ ._mg/1 

J hereby cenify \hat lhe above info::-malion is uue and corrccl lO lhe best 
of m knowltat?e. , 

SiP1ature: 3~ ~ ~Q, 
Print Initials: "J 1 ..2_ 

Firm: DaJti,eS ~ H~ 
NOT£: Shaded areas are for 0)1.'R use only. See ins1n>c1ions for more information including a list of county codes. 



Staie of Wiscoruin 
Dcpa.rencnt of Na:-.=~! Resources 

MO~lTC ::..:--:G \\ 'ELL DE\"ELO?}.1EI'-,'T 
Form 44C•:-:: :rn Rev. 4-90 

Route IQ; Solid W2.Stc D Hu. Waste~ Wastewatcr D 
Env. Response & Repair D Undc-pou.-,dTanksO 0:hc- D 

1. Can !his well be purged dry? 

2. Well developme.-,1 method 
surged v.ith bailer and bailed 
surged wi:.~ bailer and pumped 
surged with block and bailed 
surged with block and pi.:..-nped 
surged wi:.~ block. bailed a.-,d pumped 
compressed air 
bailed only 
pumped only 
pumped slowly 
Other 

3. Time spent developing well 

4. Deplh of well (from top of well casisng) 

5. Inside diarncler of well 

6. Volume of w:ucr in !iltcr pack a.-,d well 
casing 

7. Volume of water removed from well 

8. Volume ofwat.cr added (if any) 

9. Source of water added 

l 0. Analysis pcrfor.ned on wZlCI' added? 
(lfycs, attach results) 

16. Additional commcnu on de\'c}opmcnt: 

Well de\'cloped by: Person's Name and Firm 

Name: 

Firm: 

Counry N a.'Tie 

D Yes D N:> 

g 4 1 

□ 6 1 

□ 42 

D 62 
D 70 

□ 20 

□ 1 0 
D 5 1 
D 50 
D 

~:::::::::::: .~::2 

_J_J...fimin. 

_ J6 .l . _l fL 

_,a, -~-in. 

__ 1.~gal. 

_1.{.~gal. 

___ ._gal. 

0 Yes □ N:, 

Well 

'ell Number,::::: 
·: \:\:/?\::-·::::\·:.::: :·'.\ ... _.;: ... ·. :"'_2?. _:_::. ·-.-·.·_-:> ·_:: _:. ~ 

Before Development I After Development 
11. Depth 1.0 Water 

(from top of a. _ 1_ q_ . J J ft. 
well casing) 

Date 

12. Sediment in well 
bottom 

13. Water cla.,ity 

b . .10/l71't 5 
m m d :! y y 

~ oa,m. 
c. L_: o olil p.rn. 

_ !". D i,-,ches 

ClC2:!' □ 1 0 
Turbid Bl l 5 
(Describe) 
erl:u.n,e 

lQ.1J_'t1i€ 
m m d d y y 

~a.m. 
_ 1 : ! ,O_ D p.m. 

_,Q. Oinches 

Oezr O 20 
Ti:bid 0 2 5 
(Descnoe) 

tJo ~ ~ 

Fill in if drilling fluids were used a.'"ld well is at solid wastc. facility: 

14. Tot.al suspended ____ . _ m&,n ____ • _ m&,n 
solids 

15. COD ____ ._m&,n ____ ._m&,n 

1 hereby ccnify !hat the above infomiation is tn.1c and correct 1.0 !he best 
of mv knowleoce. 

Si~arurc: ,Za.n,oa I). Jrrkdt:t. 
Print Initials: ~O... .s_ 

Firm: Dames ! K..oo~ 
NOTE: Shaded areas arc for DNR use only. Sec instn.lctions for more information including a list of counry codes. 



S ::ne of Wiscc:-..sin 
Department of :-,./a:ur:il Resources 

MO:t--.TJTC:=~G WELL DEVELOPMENT 
Form44C,:.::33 Rcv.4-90 

Rqute IQ; Solid Wast.e D Hu. Waste~ Wastcwat.er D 
Env. Response & Repair D Undci;rou.-id Tanks□ Other D ----

r aciliry . ' J County Name 

raciliry ring Number 

1. Can this ..,,.ell be purged dry? 

2. Well de"clopment me:hod 
surge.:! .... ;th bailer 2nd baiJed 
surged "'·i:h bailer a.-id pumped 
surge.:! with block a.-id bailed 
surge.:! with block znd pu.71yed 
surged with block. bailed a.-id pumped 
com;::-essed air 
bailed only 
pu.T.pc.:l only 
pumped slowly 
Our-

3. Time sper,t de\'eJoping well 

4. Deplh cf · • .:ell (from iop of well casisng) 

5. Inside dia.-:ieter of well 

6. Volume of water in filt.er pack and well 
casing 

7. Volume of water remo"ed from well 

8. Volume of wat.er a.dded (if any) 

9. Sourc:c of water added 

l 0. Analysis performed on water added? 
(lf yes, anach reS\lhs) 

16. Additional comments on development: 

Well de\'e}oped by: Person's Name and Finn 

Name: 

Finn: 

Jill Yes □ M 

IE! 4 1 
D 61 
D 42 
D 62 
D 70 

□ 20 
□ 10 
D 51 

□ 50 
□ tff 

_L 2. 0 min. 

_33.lft. 

_ _2_o~in. 

__ £.J.gal. 

_5~._gal. 

___ ._gal. 

D Yes □ M 

Well Name A 
~W-5 

Before De,·e'.c;,ment I After Development 
l J. Depth u, Wat.er 

(from top of a. _ l ! .1 ~ ft. 
well casing) 

Date b . .l.Q./ J_.lJ _i 5 
m m d :: y y 

Iii a.m. 
Time c. _j_: 3 ~D p.rn. 

12. Sediment in well _ .!f . .Q i.,ches 
bottom 

13. Water cla.--iry Clez O 1 O 
Turbid S :. 5 

:be 

1.0111\1.1~ 
m m d d y y 

19 a.m. 
_1:1~op.m. 

_ _Q_. Oinches 

Fill in if drilling fluids were used ~-id well is at solid waste facility: 

14. Total suspended ____ . _ mg/I ____ . _ mg/I 

solids 

15.COD ____ ._mg/I ____ ._mg/I 

I hereby certify I.hat the above infc::mation is tnle and correct to I.he best 
of mv knowlcol!e. 

Si1:11arurc: XOMW4 ~-~ 
Print Initials: 1' Q 2 
Firm: \J~M(5 4 K.O(!)t:( 

NOTE: Shaded areas are for DNR \lSC only. See instn>ctions for more information including a list of counry codes. 



S1.21e of Wiscc:-..!::i 
Depa.-.:,ic:'ll cf ."2:-..::::.l Resci.:~ces 

:'--101'-lTC?...>"G \\"ELL DEVELOP:\1ENT 
Forr:i 4-!:•:.: ::3 Rev. 4-90 

R"::1e 10: Solid \Vast.e O Hu. \\'2.,!:e l!l \Vas!.e..,.·,:a O 
Env. Respor.se & Repair O Undc::-&:"OU."ld Ta."lks O O~'-la D __ _ 

1oni1.0:i.ng Number 

l. Cm !his well be purted cir)·? 

2. Well devclo;m,ent me:Jiod 
surged wit.i bziler and bailed 
surged wi;,.>i bailer ~-id p.Jmj)Cd 
surged wi1.,i block a.,d qaiJed 
surted ""·iih block a.-id p;m;ped 
surged wi1.h block. bailed a.,d pumped 
com;rcssed cir 
bailed only 
pumped only 
pumped slowly 
Other 

3. Ti.-ne s;>ent de\'elo?:ng well 

4. Dept.i of well (from !.Op of \\·ell casisng) 

5. Inside diamelC' of well 

6. Volume of ""'aLer in filler pack a.-id well 
casing 

7. Volumeofwai.erremoved from well 

8. Volume of \\'al.Cr added (if any) 

9. Source ofwa1er added 

l 0. Analysis performed on waier added? 
(lfyes, anach results) 

16. Additional commenis on de"elopment: 

Well developed by: Person's Name and Firm 

Name: 

Firm: 

□ Yes 1Z :t-b 

b!I 41 

D 61 

□ 42 

D 62 
D 70 

□ 20 

□ 10 

□ 51 

□ 50 

□ ·i& 

_L<,_ o mi:l. 

-~-1.lfL 

-~.O_in. 

__ .i. Jg~. 
_ _t§.Oga1. 

___ ._gal. 

□ Yes □ :t-b 

11. Depth 10 Wu.er 
(from top of 
well casing) 

D.:.te 

Tll!le 

l 2. SedimCc.nt in well 
bo:tom 

13. Wat~ cla.-ity 

Before De., e1o;,ment I After Development 

a. - .l ~ . J. .0 ft. 

b.J. 0 / JJ_ / i 5' 
m m d d y y 

II a.m. 
c._1: 3 ~□ p.m. 

Oezr □ 1 0 
Tu.-bid Ill 1 5 
(Descn1:c) . 
£4t1tMc,¼. 

-tur\o\• 

___ . __ ft. 

__ , __ / __ 
mm d d y y 

oa.m. 
__ : __ op.m. 

__ . _ i.-iches 

Clear □ 20 
TU:'bid 61 25 
(Des..'Tl 1:c) 

AS. lo< .C.K,. 

~,t~\es:t 

Fill in if drilling fluids were used r.d well is at solid waste facility: 

14. Total suspended ____ . _ m&ll _____ • _ min 

solids 

15. COD ____ ._m&ll ____ ._mg/1 

J hereby cenify that the abo"·e ir.fo:-:nation is uue and correct 10 the best 
of m know)eoi:e. ' 

Sipiature: -~¾,\ 8,,9 \)
1 
U_;~ 

Print Ini1ials: .:S, t)_ .S... 
Finn: Do,.rnc.s 4 Hoo""-

NOTE: Shaded areas are for DNR use only. See ins1n>ctions for more infonna1ion including a list of county codes. 



Su1e of W:s=c:--5:n 
De?L-.:nc:'Jt cf ?-.'a:::::J ;::,,01:;ces 

\'.01'1TC :-_-..:G ·,\"ELL DEVELOPJ-.1:ENT 
Fcrr:i~:,: :::3 Rcv.4-90 

Rr,:Jle IQ,: Sc lid Waste D Hu. Was:e.EJ Wasiew2:cr D 
Env. Resyor.se & Repair D Undc::~O:.l.'ld Ta.-u;s □ o~,a □ ---

1. C2n !his well be p-.irged dry? 

2. Well de"tic?ment me:.iod 
surged "'i'L.i bailer a."ld bailed 
surged .,,,-i:J1 bailer _a..,d purn;,ed 
surged "''it.i block a."ld bailed 
surged \l,'iih block a."ld yJ.i-nped 
surged wilh block, bailed a."Jd pumped 

corr::;nssed air 
bailed only 
pumped cnly 
pumped slowly 
Oth::t 

3. Time spent cie"elopii-:g well 

4. Depth of well (from t.cp of well casisng) 

5. Inside dia.-nel.Cf of well 

6. Volume of \lo"ater in filter pack and well 
c:zsing 

i. Volume of wa1er remo"ed from well 

8. Volume of wal.Cf added (if any) 

9. Source of'llo·cer added 

10. Analysis pcrf o:med on water added? 
(lfyes, anach results) 

16. Additional commen:.s on de"elopmcnt: 

Well developed by: Pcnon's Name and Firm 

Name: 

Co 

.Bl yes □ N::, 

& 41 

□ 61 

□ 42 

□ 62 

□ 70 

□ 20 

□ 10 

□ 5 l 

□ 50 

□ filfil 

_1~~mi:1. 

_15./.afL 

-~- b_ir~ 

. _l5.. -z ga1. 

1.£. fi. D gal 

___ ._gal. 

□ Yes □ N::, 

D am e s k M.oln::-e. 

Weil N 2.r..e 

\-\W -s-c._ 

Before De·-t:opmentl A.ft.er Development 
11. Depth to W2.ter 

(from top of a. __ h_ . 4 S-ft. 
well casing) 

Ti.-ne 

12. Sedime,nt in well 
bo11om 

13. Wat~ clarity 

60,gia.m. 
c.lL=--□ p.m. 

_,,_5,j_C. 
m m d d y y 

1!5 a.m. 
.l Q.: .J.Q..o p.m. 

__ ._inches 

Fill in if drilling fluids were used ~dwell is at solid waste facility: 

14. Total suspended ____ . _ m&fl _____ • _ ms/1 

solids 

15. COD ____ ._mg/I ____ ._mg/1 

l hereby cenify I.hat I.he abo"e irJc:;nation is U\le and correct to I.he best 
of m ' know]cc!l!e. , 

Sii:naturc: ~ «M,po C) A-t~.1 : -""\ .(\ c:::.. 
Print Initials: ~ ~ _&: 

Finn: Uar'.Y\e_S t K.ao~ 
NOTE: Shaded areas are for Dl'-'R use only. See ins1n>cti0ns for more information including a list of county codes. 



St.te ofWiscc:-..s:n 
Depz..-:;nc::-:1 of Szr..::.::l Re.rni.::c.es 

~10l'-:-:-C?2'G \VELL DEVEL0P}.1ENT 
Ferm~:-:,., 1:B Rev. 4-90 

Rninc to: Solid Waste D Hu. Was:~ Was!.C"-'Z:.Cr O 
Env. ReS?C:".SC & Rep2.ir □ Unde::-gro;md Ta.-J:5 O o~'ia D 

acili!)' ice:-.se, Permit or .Moni10:i."lg Number 

1. Ca."l this v.·ell be p~r£ed ci..·•y? JI] Ye.s D N::, 

2. Well devclc;:,rnent me:.."iod 
sur£cd .. ;:,h b.ailer a."ld bailed 
st::£ed v.·i:h buler _z..-id p-.im:;,ed 
S'Jr£ed with block a."ld bailed 
surged "-'ith block a."ld p·,.11nped 
surged wi:h block. bailed a."ld pumped 
comy,essedzir 
bailed o:-Jy 
pumped only 
pumped slowly 
O:ha 

3. TL-ne spent cevelc:;::::.ng well 

4. Depth of well (from 1.0p of well casisng) 

5. Inside diamel.e:r of well 

6. Volume of v.·atcr in filtcr pack a."ld well 

~g 

7. Volume of waterremoved from well 

8. Volume of wal.C' added (if a."ly) 

9. Source ofwa:cr added 

l 0. An2.lysis performed on waJ.c:r added? 
(If yes, an a.ch results) 

16. Additional commenu on development: 

gi 41 

D 6 1 

D 42 

D 62 
D 70 

D 20 

D 1 0 

D 5 1 

D 50 
D {frill 

____ mL.,.. 

__ k . .Pr.iJ. 

_l ~- ..Osa1. 

___ ._gal. 

D Yes D N::, 

~o:\\~ ~""'1 ~,~ ~~ 

\\'ell de\'e}oped by: Pe:son's Name and Firm 

Name: 

Firm: 

Before De\'e]cpment I AflJ!r Development 
11. Depth 10 Water 

(from top of a. __ 1 . _j ~ ft. 
well casL"lg) 

T:.-ne 

12. Secime.nt in well 
bo::om 

13. \Vat~ clarity 

'-:-i. 0 i.-iches 

Oc.zr D 10 
Turbid !Si l 5 

(Descft:) ~ ,,G~ 
t')C~-

~!l; 

- (,, I - "$"; 'f C­
mm dd yy 

1 18 a.m. 
__ :.!!6 □ p.m. 

__ • _ inche.s 

Oc.zr D 20 
Turbid 6l 25 
(Dcscn"be) 

, \ti"'-~ 

Fill i."l if drilling fluids were used ll'ld well is at solid was_te facility: 

14. Tow suspended ____ . _ m£/I ____ • _ msJ) 

solids 

15. COD ____ ._m£11 ____ ._mr)l 

I hereby cenify that the above i:-.i'ormation is tnie and correct to !he best 
of m know}ea!!e. . 

T~_c. Print Initials: J.L , 

Finn: Oa mes ~ HMte 
NOTE: Shaded areas are for DN'R use only. See i."1S1.n>ctions for more infonnation including a list of county codes. 

\ 



S12te ofWiscc:-..sin 
Dep;..-.:ni:nt cf J--'2.r..:r:d Resct:~ces 

~10!'-T:-C?~G \\'ELL DEVELOP~1J:.NT 
Form~ :-:-1 l :B Rev. 4-90 

g,-,p:e JQ; Solid Wa.su: D Hu. W~:c D Was1.ew2.:.cr D 
E:w. Respo:-..se & Repur □ l.::-,ce:-po-.::.d Ta.-u:.s □ O~'icr □ ___ _ 

2. Well development :ne:.hod 
surged -..'ilh bai.ler a."ld bailed 
surged willl bailer _;.."ld pum;,cd 
surged -..·ith block a."ld bailed 
surged -..·ith block ;.."ld p'J.Tl'lped 
surged with biock. bailed 2.."ld pumped 
comp:-cssed air 
bailed only 
pumpedcnly 
pumped slowly 
01.~ 

3. TL-ne spent cevelo;,ing well 

4. Dcplh of well (from top of well ca.si.sng) 

5. Inside di2.me1.er of well 

6. Volume of ..... -au:r in filu:r pack 2.."ld well 
casing 

7. Volume ofwatcrremoved from well 

8. Volume of wa1.et added (if a."ly) 

9. So'llrCC of wa.:er added 

10. Analysis performed on wai.er a.dded? 
(If yes, anach results) 

16. Additional comments on development: 

Well developed by: Pe™>n's Name a.-id Firm 

Name: 

Firm: 

Co..:r::y Code 

□ Yes 

~ 41 

□ 6 1 

□ 42 

□ 62 

□ 70 

□ 20 

□ 1 0 

□ 5 1 

□ 50 

□ fill] 

_l.3. ~mi-I. 

-~~- !r1. 
- ;2_.Q_in. 

__ !t 7gal. 

_9_ 0 .o gal. 

___ ._gal. 

□ Yes O NJ 

Before Deveiopmentl After Development 
11. Deplh 10 Water 

(from top of a. _ _l_ 1._ . _i j_ ft. 
-..·ell ca.sL"lg) 

T:.-ne 

12. Sedime.nt in well 
bottom 

13. \\' 2.1~ cJariry 

b._ € I ,Q 1 I 1_ ~ 
mm cid yy 

1 1.J □ a.m. 
c. _ ~ : :.LS:, Dia p.m. 

Ocar □ 10 
Tur-bid i(I 15 
(De.s..."Tibe) . 

~:i::-t s; \'-; 
N:b)6½ 

_fo, _ ~, 1 <o 
mm dd yy 

'Iii a.rn. 
_ _i: j_~□ p.rn. 

__ ._inches 

Ocar B' 20 
Turbid □ 25 
(Dcs..-n'be) 

!;~~ 

Fill in if drilling fluids were "Used u.d well is at solid wasLC facility: 

14. Tot.al suspended ____ . _ mg.II ____ • _ ms/1 

solids 

15. COD ____ ._mg.II ____ ._mg.II 

I hereby ccttify that the abo'l.'e i:',fo::mation is true and correct to lhe best 
of m kno'll.')COl!e. 

Sipiarure: 

Print Initials: _J J} _2 

Firm: I&mes t ~ 
NOTE: Shaded areas a:e for D1''R use only. See in.uructions for more information including a list of county codes. 



Su1e of Wiscc:-..3;:1 
DepL-.:ni:nt of :",'z:-~.::.l F:e~oi.::ces 

\10:t\lTC ?--="G ·,\r.LL DE\ r.LOP\r.E::--,;T 
Ferr:,~=•:.: ::3 Rev. 4-90 

R<'~J\e 10: Scjjd Waste D Hu. \\'as:e S \Vas?.e-...·zl.Cr D 
Env. ReS?Ol"..Se & Rc:pm □ Unde:&:"O'J.nd Ta.--iks □ O~'ia □ ---

2. Well devcio;,me.-it method 
surged .... ~:h bziJer and bailed 
surged wi.h bailer _a.-id p"JTr,:;:,ed 
surged with block a.-id bailed 
surged ..,.-ilh block a.-id p.:mped 
surged ..,.-ilh block. bailed a.-id pum;,ed 
comp:-essed ili 
bailed only 
pumped only 
pumped slowly 
Othc:' 

3. Time spent ce"elo;:,ing well 

4. Depth of well (from 10p of well cz.sisng) 

5. Inside dizmetc' of well 

j!;I Yes D N:> 

B 41 

D 6 1 
D 42 

D 62 
D 70 
D 20 
D 10 

D 5 1 
D Da D 

__ l-!i' mL-i. 

_ _l_]. 1 ft. 

:2 0 . _____ in. 

6. Volume of \l.'ater in filt.er pack and well 
casing ___ i. _:igu. 

i. Volume of water removed from well 

8. Volume of wat.e:' added (if a.-iy) 

9. Source ofwaicr added 

l 0. Analysis pcrlo:rmed on wa1er added? 
(lfycs, anach results) 

16. Additional comments on development: 

(?,~\\~ d ~ ~ ;-,~ 

Well developed by: Person's Name and firm 

Name: 

___ ._gal. 

11. Depth to Water 
(from top of 
well c:1.Sing) 

Tl.lTie 

12. Sedimc;nt in well 
bottom 

13. Wata cla..--ity 

Well .Na.-;;e 

MW-

Before De·.-e:oi)meml After Development 

b._ re, I 6 4 I 1 b 
mm d:: yy 

92.m. 
c. l. C :6c::::i_o ?-~-

- - J. . "1 .:r ft. 

_.Q.. 0 inches 

Fill in if drilling fluids were used a:.d well is at solid wz.st.e facility: 

14. Total SllSpc:l'lded ____ . _ r.it,11 ____ • _ msn 
solids 

15. COD ____ ._mg/I ____ ._mg.n 

I hereby ccnify \hat lhe abo,·c ir.Jo:ma1ion is uue and corrcc:1 to the best 
of m , bowleal!c. 

Signature: 

Print Initials: }_ i) ~ 

Finn: Da nu"'> i M MtJ2. 

NOTE: Shaded areas arc for D:t--'R use only. Sec instructions for more infonna1ion including a list of county codes. 



S121e cf Wiscc:-.!::1 
Dep"'-:mcr:t cf ]\'a:-.:r .::.I Re ~ot::ces 

~10:---1-:;--c~---...;G ·,\"ELL DE\"'ELOP!'-1ENT 
Fcrr:1 ~=•:.: ::3 Rev. 4-90 

Er,::1e 10; Sclid \\'ast.e O Hu. Wa!:e i! Was:.cw2.tcr O 
E:.v. Respcr.se & Repair O Undc~c-.md Ta.-.ks□ O~~cr O __ _ 

2. Well development me:..1'1od 
s.irge.d ""ilil bailer uid bailed 
s.irged wi .. li bailer _a.-id pum;,cd 
surged wit..~ block a.-id bailed 
surged ""·ilh block a.-id p'.ll'Tlped 
s.irged wilil block. bailed a.-id p-:Jmped 
cornp-:essed 2.ir 
bailed only 
pumped only 
pumped slowly 
Olher 

3. Tirne spent developing well 

4. Dcplil cf well (from t.cp of well casisng) 

S. !:-.side diameter of well 

6. Volume of inter in fil1.cr pack and well 
a.sing 

7. Volume of wa1.cr removed from well 

8. Volume of waic' a.oded (if a."ly) 

9. Source of\\'aler added 

10. Analysis pcri'onned on w11er a.oded? 
(If yes, anach resulu) 

16. Additional commenu on de,·elopment: 

Ar-~~ .. , °""' w e. ' ' . 

ell developed by: Person's Name and firm 

Name: 

□ Yes IJ N:> 

□ 41 

D 6 1 

□ 42 

□ 62 

□ 70 

□ 20 

□ l 0 

R 51 

□ 50 

□ 
~:::I/: 
:~~ 

- j_ ~ 0 mL-i. 

-~.t_._QfL 

t. 0 . _____ :in. 

_.i_D .1 821. 

il O._f>gzl. 

___ ._g2l. 

□ Yes □ N:, 

11. Deplh to W 2.1.cr 
(from top of 
well c~ing) 

i2. Sedime.nt in well 
bottom 

13. Wat~ clarity 

Wel1Kw-7A 

Before De·.-e'.o;,meml After Development 

b._ '-1 ~ :i_ / i_ ~ 
m m d d y y 

I! a.m. 
c • .l L : .!. ~ □ ;,.:n. 

·-=-~.A la"iC:les 

Ocar □ 10 
Tu.--bid Iii l 5 
(Describe) 

\I'- ::t:'1. ~\\"½t. 
~~'t. ... -,,i.,... ~t!t::t' 

_,;0~;.1C. 
mm dd yy 

oa.m. 
_j_ '2 : ~ ~ t!' p.m. 

__ ._inches 

Cicar 0 20 
Tu.bid □ 25 
(Des..-n "be) 

t-'4.&.t-) ~N 

;;.~ LQ\-, 

Fill in if drilling fluids were used r.d well is at solid was~ facility: 

14. Tot.al suspended ____ . _ rn'1! ____ • _ mg/1 

solids 

15. COD ____ ._m'1J ____ ,..;...m'1J 

l hereby cc:nify that the abo,·e ir,fo::nation is tnie and correct \0 the best 
of m • bowlcos:?e. 

Finn: 

Print Initials: "S (\ _JL..~ 

\Ja,MeS. i H_oeti 
NOT£: Shaded areas ve for DN'R use only. See ins1n>e1ions for more infonnation including a list of county codes. 



Sizte ofWiscc:-..s:n 
Depa."i:'Tic:nt cf :",'2.r.:::al Resci:;ces 

~10!'--.7:-C?2'G WELL DEVELOP~1ENT 
Forr:1 ~:-:,.1 l.:B Rev. 4-90 

Rr.,1:e JQ; Solid \1/2..5te D Hu.. Waste® Was!.e"'·2.:.cr D 
E:w. Respo:-..se & Repai.r O U;;de:-t;:"o,:.d Ta.-:ks □ O~1-ic- 0 

2. Well develcpment ;-;ie:ilod 
surged ... ; .. ; b2.iler a..,d bailed 
surged wi.h bz.iJc:r _a.,d pumped 
surged .,..i1.'fi block a.,d bailed 
s-..irged 1,1,•i:.i block 2..,d p"Jmped 
surged wi.h block. bailed a.,d pumped 
comp:-essed ~ 
bailed only 
purnped only 
pumped slowly 
Olhcr 

3. Ti..-ne spent cleveloplng well 

4. Depth of well (from !Op of well cz.sisng) 

5. Inside diamet.c:r of well 

6. Volume of "''at.er in filter pack a.,d well 
~g 

7. Volume ofwat.cr removed from well 

8. Volume of wat.c:r added (if a.,y) 

9. Source of waler added 

l 0. Analysis perfo:med on waier added? 
(If yes, anach resulis) 

16. Additional commenis on development: 

m 41 

D 6 1 

D 42 

D 62 
D 70 

D 20 
D 1 0 

D 5 1 

D 50 
D '.@fill 

-- ; Omi."'!. 

_J_ 1'.Srt 

-~ _b__in. 

__ j_.J;>gaJ. 

_J_,O..~g&l. 

___ ._gal. 

□ Yes □ N:> 

Q,~\\d o~ ~ ~1.'\lv..Lo 

Well developed by: Pe:-son's Name and Firm 

Name: 

Before DevcJopmen1I After Development 
11. Depth to Wat.er 

(from top of a. __ J . 3 ~ ft. 
1,1,•ell casi...,g) 

D::.te 

T:..'ne 

12. Scdime.nt in well 
bonom 

13. \\.' atcr cla.-'ity 

b._ £; 3 l; _1'2 
mm d d y y 

5 rta.m. 
c . .1 o: L_o p.m. 

Oczr D l 0 
Turbid S! l 5 

_fR; _,SI _j _k 
mm d d y y 

Iii a.m. 
.l L : "t. £ o p.m. 

__ ._ inches 

Oczr D 20 
Turbid D 25 
(De,s...'.l 'bc) 

Fill in if drilling fluids were used z.nd well is at solid wast.c facility: 

14. Tow suspended ____ . _ mg.II ____ . _ mg/1 

solids 

15. COD ____ ._mg.II ____ ._mg/1 

l hereby ccnify !hat lhc above i:,fo:m:uion is tnJc a.,d co:r.cct to the best 
of m knowlci:l~c. 

Si~arurc: 

Print Initials: ~ ,D_ 2 

NOTE: Shaded ucu uc for Dl\"R use only. See ins11Uctions for more information including a list of county codes. 



S1.11e of\Viscc:-..s;:, 
Dc;,z..-::ncnt ci .\'z:::r:?l Re!'ct::ces 

:"-.10::---.:":"C?2'G ·,\'ELL DEVELOP!--1:ENT 
Ferr:,~:-:< i:3 Rev. 4-90 

Rr.:i:e IQ: Solid Waste O :-:u. \\'Z!C:c lit Wasu:\•.-2:cr 0 
Env. Res?ome & Repair O Unde:p-o;!.-.d Ta.-iksO O~'ia O ----

or .Moru1.0ri."lg Nu.-nber 

2. Well devcic?:rient met..iod 
surged -..-i .. i bailer a."ld bailed 
surged wi:J1 bailer ~"ld pum:;,ed 
surged -..·it.i block a."ld bailed 
s-..1rged .. ·;;..i block 2.,-,d pumped 
surged wi:h block. bailed a."ld pumped 
corr.:;nssc.:l air 
bailed c:-Jy 
pumped cn.ly 
pum:;,ed slowly 
0L\r.:r 

&'i 
D 
D 
D 
D 
□ 
□ 
□ 
□ 
□ 

□ N:, 

41 
6 1 
42 

62 
70 

20 
1 0 
5 1 

50 

Iii 

3. Time spcr.t cevelop:ng well __ f:, __Qmi"l. 

4. Depth of well (from lOp of well ca.sisng) _ j.f j . -' fL 

5. Inside dia.-net.a of well _ .l .b... _ in. 

6. Volume of .. ·21.er in filter pack a."ld well 

~g 

7. Volume of water removed from well 

8. Volume of wa:.cr added (if a."ly) 

9. Source ofw~er added 

10. Analysis performed on waler ad.dcd7 
(If yes, ana:h results) 

16. Additional comments on development: 

i.:,\u ~~ Gt +~ 

Weil developed by: Pe~n·s Name a.,d Fiim 

Nzme: 

Finn: 

___ ._gtl. 

___ ._gal. 

□ Yes D N:> 

\\'ell N~e 

Mw-iA 

Before I)!,·elopmem I AJ11:.r Development 
1 J. Depth 10 Wit.er 

(from top of a. _ 1_ j_ . (\ l_ ft. 
,,,ell casi::g) 

D::.LC 

T:..-ne 

12. Sedime.nt in well 
bonom 

13. \Vat~ clarity 

b._ ~ I 2 J_ I j " 
mm c d y y 

8.. 
':I !!I a.m. 

c. _ : 2.. ~□ p.m. 

·--=-.,b. _Q L"lches 

- ''- s-, 'f ~ mm d d y y 

sa.m. 
..1.L: S~o p.m. 

__ ._inches 

Fill i.., if drilling fluids were used a.."ld well is at solid waste facility: 

14. Tow SllSpc:nded ____ . _ m&/1 ____ . _ ms/1 

solids 

15. COD ____ ._m£11 ____ .. _mg/I 

l hereby cenify that the above i:.fo:-:nation is true and corrt.et 10 the best 
of m knowleclt!e. 

Sii;:iaturc: ~~\) 4r,L:Ll 
Print Initials: -1_ Q 5 

Finn: Do.Mt;.,$ l H 60 ("'C. 

NOTE: Shaded z:eas ue for DNR use only. See i.-u1n>ctions for more information including a list of counry codes. 

'\ 



Stz1e of Wiscc:-..sin 
Depa..-..-ncnt of ~an.::~l Resoc:ces 

:'--10!'-1:-C?..::>G WELL DEVELOPMENT 
Form~:-:•- l l :B Rev. 4-90 

Rmi:e to: Solid Wa.st.c D Hu. Was:e D Was1.ewa:.cr D 
Env. Respor.se & Repair O Unde:gro-..:.nd T.a.-ibO O:her O ----

Facility/Project :-:w.ie 

NS? 

2. Well devclcpment :net.iod 
surged ... ;;h b.ailcr £nd bailed 
surged ... -iih b;.iler _ .. "'Id purnj)Cd 
surged wilh block .a."'ld bailed 
s:irged \l,'ilh block z.."'ld pumped 
swged \l,'iih biock, bailed a."Jd p:irr:ped 
compressed air 
bailed only 
pumped cnJy 
p:Jmped slowly 
O!hcr 

3. Ti.-ne spent cievelo;:,:ng well 

4. Depth of well (fro;:. top of well cz.sisng) 

5. L"'lSide diameter of well 

6. Volume of "''at.er in filt.er pack L"'ld well 
casing 

7. Volume ofwat.er:removed from well 

8. Volume of water a..:ded (if a.-iy) 

9. Scn:rce of water added 

l 0. An2lysis performed on wal.C' added? 
(If yes, anach res\llt.s) 

16. Additional comrnenu on development: 

Well developed by: Pe™'n's Name and Fiim 

Name: 

Firm: 

D Yes ~ N:> 

!Sa 41 

D 61 

D 42 

D 62 
D 70 

D 20 
D 1 0 

D 51 

D 50 
D ii;] 

_l.!:i. Dmi.-i. 

- !:I. 5.. 3. ft. 
_,c6_1)_in. 

__ ,K.]gal. 

_1_ 0. O,a1. 

___ ._gal. 

Well Nc.::-:e 

Before De\'elopment Afl!!r Development 
11. Depth to Wat.er 

(from top of a. _ l (a_ . 3, ~ ft. 
well casL"'lg) 

Date 

T:.me 

12. Sedime.nt in well 
bo11om 

13. \\' at~ clarity 

·-=- ~.QL-.ches 

_k, _-s-, f <a. 
mm dd yy 

sa.m . 
...11_: O~□ p.m. 

__ ._inches 

Oear D 20 
Turbid~ 25 
(De.scnbe) 

\~ i>~'»·~\l.:, \ 
~\\~kt½s\~ 

Fill i..'l if drilling fluids were used a."'ld well is at solid waste facility: 

14. Tow suspended ____ . _ m&/1 ____ • _ m~ 

solids 

15. COD ____ ._m&/1 ____ ._mt/1 

l hereby cenify that lhc above i:.fo:mation is trUe a."'ld correct to lhe best 
ofm knowleilce. 

Si~aru:re: ~ D ~ 
Print Initials: .:5_ Q_.5_ 

Finn: Da~s ~ Kt>cn.e 
NOTE: Shaded arcz.s 1:e for Dl'-'R use only. Sec ins1TUc1ions for more information including a list of county codes. 



Sute of Wiscc:-..sin ~10~7-:-C?...:..---.:G \VELL DEVELOP~1ENT 
D9a..-.:-ne:-:1 cf Sz:u.-:J Re~o.::ces Form.!..::•:•.ll:B Rcv.4-90 

B,r,:i:e 10: Scl.id We.Ste D Hu. Waste D \Vz.s!.c"'·z:cr D 
Env. Resj>o:-..se & Rcp:!.ir D 13:-,de:-po~d Ta:-.ksD O~'ia D 

2. Well devcio?ment me:...iod 
surged -.:.'ith b.ailcr z..,-,d bailed 
si:ged wi.h bailer _.....,d P.Jm?Cd 
surged wilh block a.-,d bailed 
surged ""'ith block 2.,-,d p-.imped 
surged with bjock, bailed 2,.-,d purr:pe.d 
comp:-cssed,.jr 
bailed only 
pumped only 
pumped slowly 
Ow.r 

3. TL-ne spent ce,·elo:;,ing well 

4. Depth of well (from 1.0p of well cz.sisng) 

5. L-,side dizmet.cr of well 

6. V c]ume of "''al.Cr in filter pack a.-,d well 

~g 

7. Volume of wz.:cr removed from well 

i. Volume of w at.er added (if a.-,y) 

9. So-urce ofwa:.cr added 

l 0. Analysis performed on waJ.er added? 
(If yes, anach results) 

16. Additional commenl.S on development: 

Well de,·eloped by: Person's Name and Firm 

Name: 

Finn: 

□ Yes jJ N:, 

~ 41 
D 61 
D 42 
D 62 
□ 70 
D 20 
D 10 
D 51 

D 50 
D :@J 

- I. .1 . .=igal. 

.L 1. !' . .!_ gal. 

□ Yer. D N:> 

11. Dep:.h 1.0 Wat.er 
(from top of 
well casing) 

T:..ie 

l 2. S edirne.nt in well 
bo:tom 

13. \\' ,,er clarity 

Well N .:.:e 

Before De\'elopmem After Development 

b._ 5" (!Q...1 i_fo 
m m d d y y 

j □ a.m. 
c. __ :J_b_15a p.m. 

. ~ !:/.. . 0 i,-,ches 

Our D l 0 
Turbid & 15 

(Descn1:,c) 
\t':'!?f :i,~ ,.., . 

~.,~4. 

-~'-~'"' ~ m m d d y y 

ti a.m. 
..1.l. : .l S"' D p.m. 

__ ._ inches 

Oear 5 20 
Turbid □ 25 
(Dcs...'Tlbc) 

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

14. To:.zl S'J.Spcnded ____ . _ mg/I ____ • _ my'} 

solids 

15. COD ____ ._mg/I ____ ._mg/1 

l hereby cc.1ify lhat lhe abo"c ~Jo:mation is U"lle a,.-,d correct to the best 
of m knowlccfoe. 

Si~arurc: ~'1oo,fAA D Jd,_~£. 
'T {\-2. Print Initials: v .LL 

Firm: 

NOTE: Shaded areas arc for DJ\"R use only. See i."lSITl>Clions for more information including a list of county codes. 



APPENDIX C 

SLUG TEST AND BAil., RECOVERY TEST RESULTS 



..... 
:• ' .... 
"'j" 

.:.;...; 

:--i 
u. ,...., 
{;'J 

D ,....... 

NSP MW-4A Bail Recovery 
• ••••••I' I, 11; 11 i; i 

..• 

.: I! !11111 ii I Ii i ! i, 111 I I I ! ! ! I! I 

f) 
v; 5. 10; i5~ r!O~ 

Tirne {uiin) 



NSP WNV-4A Ball Recovery 

slugt 1 
9.94 

0.083 
0.25 

slugt2 
9 
9 

12.54 
lsdata 

0 9.94 1 
0.1667 9.74 1 

0.33 9.55 1 
0.5 9.39 

0.667 9.24 
0.83 9.04 

1 8.86 
1.33 8.56 

1.667 8.3 
2 7.97 

2.5 7.48 
3 6.89 

3.5 6.32 
4.03 5.79 1 
4.5 5.38 1 

5 5 
6 4.37 1 
7 3.85 1 
8 3.44 1 
9 3.12 1 

10.5 2.81 1 
12.08 2.42 1 
14.08 2.14 1 

16 1.94 1 
18 1.78 1 

20.167 1.63 
22 1.55 1 

25.5 1.42 1 
30 1.26 1 
40 1.02 1 

52.167 0.84 



' [: 
C 
I""! 

~ 
D 

r-i -u ..... 
,n 
ttr 

NSP MW.~4B Slug. Test 
-H_-l , :-:-,--,-,-..,.....,.....,....,....,........,--,-,-..,.....,.....,....,....,........,,..,.""l".,....,....,...'T"""T'""':-:--:--,-,-..,.....,.....,....,....,........,--, 

; : i I i i i i i i i i ! i i i I i ; 1 ! I I I I I i 1 i i ii ! i i i ! I i ! ; 
- , , I -~ I I , ~ 
I I - M = 0.001427 ft/Min -t y0 = 0,9699 ft I 

l 1 r 
r 

f-= 

n ·i 
~=;l ...._. 

r-
: 

I I ! I I ! I i 

1. ? 
fw'. 3. ·L 

Tirne {min) 



NSP MW-4B Slug Test 0.2133 0.729 0.9666 0.285 

slug! 1 0.2166 0.725 0.9833 0.279 

1.318 0.22 0.723 1 0.274 

0.083 0.2233 0.719 1.2 0.204 

0.25 0.2266 0.716 1.4 0.164 

slugt2 0.23 0.714 1.6 0.131 

100 0.2333 0.71 1.8 0.106 

9 0.2366 0.706 2 0.086 

39.54 0.24 0.704 2.2 0.071 

tsdata 0.2433 0.7 2.4 0.057 

0 0.032 0.2466 0.696 2.6 0.05 

0.0033 0.266 1 0.25 0.694 2.8 0.042 

0.0066 0.874 1 0.2533 0.69 3 0.034 

0.01 1.318 0.2566 0.689 3.2 0.03 

0.0133 1.003 0.26 0.685 3.4 0.027 

0.0166 0.97 0.2633 0.683 3.6 0.023 

0.02 1.017 0.2666 0.679 3.8 0.021 

0.0233 0.997 0.27 0.677 4 0.019 

0.0266 0.974 0.2733 0.673 4.2 0.015 

0.03 0.972 0.2766 0.671 4.4 0.015 

0.0333 0.97 0.28 0.667 4.6 0.013 

0.0366 0.976 0.2833 0.665 4.8 0.013 

0.04 0.961 0.2866 0.661 5 0.011 

0.0433 0.949 0.29 0.66 5.2 0.011 

0.0466 0.932 0.2933 0.656 5.4 0.011 

0.05 0.941 0.2966 0.654 5.6 0.011 

0.0533 0.941 0.3 0.652 5.8 0.009 

0.0566 0.922 0.3033 0.648 6 0.009 

0.06 0.928 0.3066 0.646 6.2 0.009 

0.0633 0.918 0.31 0.642 6.4 0.009 

0.0666 0.905 0.3133 0.64 6.6 0.009 

0.07 0.901 0.3166 0.636 6.8 0.009 

0.0733 0.905 0.32 0.634 7 0.009 

0.0766 0.901 0.3233 0.633 7.2 0.007 

0.08 0.895 0.3266 0.629 7.4 0.009 

0.0833 0.883 0.33 0.627 7.6 0.009 

0.0866 0.876 0.3333 0.625 7.8 0.009 

0.09 0.874 0.35 0.609 8 0.009 

0.0933 0.868 0.3666 0.596 1 8.2 0.009 

0.0966 0.864 0.3833 0.582 1 8.4 0.009 

0.1 0.856 0.4 0.571 8.6 0.009 

0.1033 0.851 0.4166 0.557 8.8 0.009 

0.1066 0.847 0.4333 0.546 9 0.009 

0.11 0.845 0.45 0.534 9.2 0.007 

0.1133 0.841 0.4666 0.523 9.4 0.009 

0.1166 0.835 0.4833 0.511 9.6 0.009 

0.12 0.831 1 0.5 0.499 9.8 0.009 

0.1233 0.827 1 0.5166 0.49 10 0.007 

0.1266 0.824 1 0.5333 0.48 12 0.007 

0.13 0.82 0.55 0.47 6.6 0.028 

0.1333 0.816 0.5666 0.461 6.8 0.027 

0.1366 0.81 0.5833 0.451 7 0.028 

0.14 0.808 0.6 0.441 7.2 0.027 

0.1433 0.804 0.6166 0.432 7.4 0.027 

0.1466 0.799 0.6333 0.424 7.6 0.027 

0.15 0.797 0.65 0.414 7.8 0.025 

0.1533 0.793 1 0.6666 0.407 8 0.025 

0.1566 0.789 1 0.6833 0.399 8.2 0.025 

0.16 0.785 0.7 0.389 8.4 0.025 

0.1633 0.781 0.7166 0.384 8.6 0.025 

0.1666 0.777 0.7333 0.376 8.8 0.025 

0.17 0.773 0.75 0.368 9 0.025 

0.1733 0.77 0.7666 0.36 9.2 0.025 

0.1766 0.768 0.7833 0.353 9.4 0.023 

0.18 0.764 0.8 0.345 9.6 0.023 

0.1833 0.76 0.8166 0.339 9.8 0.023 

0.1866 0.756 0.8333 0.333 10 0.023 

0.19 0.752 0.85 0.326 
0.1933 0.748 0.8666 0.32 
0.1966 0.744 0.8833 0.314 

0.2 0.743 0.9 0.308 
0.2033 0.739 0.9166 0.301 
0.2066 0.735 0.9333 0.295 

0.21 0.733 1 0.95 0.289 
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NSP MW-5 Slug _Test 

n -;:t~ 0 5 0.7~=. 'I.I. ;.,;v • r V 

Tirne {min) 



NSP PvfN-5 Slug Test 0.2133 0.187 0.95 0.003 

slugt 1 0.2166 0.179 0.9666 0.003 
1.328 0.22 0.173 0.9833 0.003 

0.083 0.2233 0.167 1 0.003 
0.25 0.2266 0.162 1.2 0.003 

slugt 2 0.23 0.156 1.4 0.003 
8.61 0.2333 0.152 1.6 0.003 1 

8.61 0.2366 0.146 1.8 0.003 1 

8.61 0.24 0.14 2 0.003 1 

tsdata 0.2433 0.136 2.2 0.003 
0 0.073 0.2466 0.131 2.4 0.003 

0.0033 0.534 0.25 0.127 2.6 0.003 
0.0066 1.132 0.2533 0.121 2.8 0.003 

0.01 1.328 0.2566 0.117 3 0.003 
0.0133 1.207 0.26 0.113 3.2 0.003 
0.0166 0.787 0.2633 0.109 3.4 0.003 

0.02 0.962 0.2666 0.106 3.6 0.003 
0.0233 0.792 0.27 0.102 3.8 0.003 
0.0266 0.871 0.2733 0.098 4 0.003 

0.03 0.804 0.2766 0.094 4.2 0.003 
0.0333 0.806 1 0.28 0.092 4.4 0.003 1 

0.0366 0.802 1 0.2833 0.088 4.6 0.003 1 

0.04 0.76 1 0.2866 0.086 4.8 0.003 
0.0433 0.767 0.29 0.082 5 0.003 
0.0466 0.727 0.2933 0.079 5.2 0.003 

0.05 0.715 0.2966 0.077 5.4 0.003 
0.0533 0.692 0.3 0.075 5.6 0.003 
0.0566 0.675 1 0.3033 0.071 5.8 0.003 

0.06 0.682 1 0.3066 0.069 6 0.003 
0.0633 0.651 0.31 0.067 6.2 0.003 
0.0666 0.634 0.3133 0.065 6.4 0.003 

0.07 0.621 0.3166 0.063 6.6 0.003 
0.0733 0.619 1 0.32 0.061 6.8 0.003 
0.0766 0.605 1 0.3233 0.059 7 0.003 

0.08 0.586 1 0.3266 0.057 7.2 0.003 
0.0833 0.572 1 0.33 0.055 7.4 0.003 
0.0866 0.559 1 0.3333 0.054 7.6 0.003 

0.09 0.553 1 0.35 0.044 7.8 0.003 
0.0933 0.532 1 0.3666 0.038 8 0.003 
0.0966 0.524 1 0.3833 0.032 8.2 0.003 

0.1 0.511 1 0.4 0.027 8.4 0.003 
0.1033 0.499 1 0.4166 0.023 8.6 0.003 
0.1066 0.488 1 0.4333 0.021 8.8 0.003 

0.11 0.476 1 0.45 0.017 9 0.003 
0.1133 0.464 1 0.4666 0.015 9.2 0.003 

0.12 0.441 1 0.4833 0.013 9.4 0.003 
0.1233 0.432 1 0.5 0.011 9.6 0.003 
0.1266 0.42 1 0.5166 0.009 9.8 0.003 

0.13 0.408 1 0.5333 0.009 10 0.003 1 

0.1333 0.397 0.55 0.007 1 12 0.005 1 
0.1366 0.387 0.5666 0.007 1 14 0.003 

0.14 0.376 1 0.5833 0.007 
0.1433 0.366 1 0.6 0.005 1 
0.1466 0.356 1 0.6166 0.005 

0.15 0.345 1 0.6333 0.005 
0.1533 0.335 0.65 0.005 
0.1566 0.326 0.6666 0.005 

0.16 0.316 1 0.6833 0.005 
0.1633 0.306 1 0.7 0.005 
0.1666 0.297 1 0.7166 0.003 

0.17 0.287 1 0.7333 0.005 
0.1733 0.279 1 0.75 0.003 1 
0.1766 0.27 1 0.7666 0.003 1 

0.18 0.262 1 0.7833 0.003 
0.1833 0.252 0.8 0.003 
0.1866 0.245 0.8166 0.003 

0.19 0.237 1 0.8333 0.003 
0.1933 0.229 1 0.85 0.003 
0.1966 0.221 1 0.8666 0.003 

0.2 0.214 0.8833 0.003 
0.2033 0.206 0.9 0.003 
0.2066 0.2 0.9166 0.003 

0.21 0.192 0.9333 0.003 
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NSP MW-SA Slug Test 0.2133 0.877 0.9833 0.802 
slugt 1 0.2166 0.877 1 0.8 

1.263 0.22 0.875 1.2 0.781 
0.083 0.2233 0.875 1.4 0.765 

0.25 0.2266 0.875 1.6 0.75 
slugt 2 0.23 0.875 1.8 0.735 

4 0.2333 0.874 2 0.719 
4 0.2366 0.874 2.2 0.706 

13.78 0.24 0.874 2.4 0.692 
tsdata 0.2433 0.874 2.6 0.679 

0 0.054 0.2466 0.872 2.8 0.667 
0.0033 0.048 0.25 0.872 3 0.654 
0.0066 0.326 0.2533 0.872 3.2 0.642 

0.01 0.987 0.2566 0.872 3.4 0.63 
0.0133 1.263 0.26 0.872 3.6 0.619 
0.0166 0.802 0.2633 0.872 3.8 0.607 

0.02 0.991 0.2666 0.87 4 0.596 
0.0233 0.931 0.27 0.87 4.2 0.584 
0.0266 0.935 0.2733 0.87 4.4 0.574 

0.03 0.933 1 0.2766 0.87 4.6 0.565 
0.0333 0.926 0.28 0.87 4.8 0.555 
0.0366 0.92 0.2833 0.868 5 0.546 

0.04 0.916 1 0.29 0.868 5.2 0.536 
0.0433 0.92 1 0.2933 0.868 5.4 0.526 
0.0466 0.918 0.2966 0.868 5.6 0.517 

0.05 0.912 0.3 0.866 5.8 0.507 
0.0533 0.904 0.3033 0.866 6 0.499 
0.0566 0.914 0.3066 0.866 6.2 0.49 

0.06 0.918 0.31 0.866 6.4 0.482 
0.0633 0.918 0.3133 0.866 6.6 0.474 
0.0666 0.91 0.3166 0.864 6.8 0.465 

0.07 0.904 0.32 0.864 7 0.457 
0.0733 0.90<1 0.3233 0.864 7.2 0.449 
0.0766 0.906 0.3266 0.864 7.4 0.443 

0.08 0.906 1 0.33 0.864 7.6 0.436 
0.0833 0.901 1 0.3333 0.862 1 7.8 0.428 
0.0866 0.897 0.35 0.862 1 8 0.42 

0.09 0.899 0.3666 0.86 8.2 0.414 
0.0933 0.90<1 0.3833 0.858 8.4 0.407 
0.0966 0.906 1 0.4 0.856 8.6 0.401 

0.1 0.899 1 0.4166 0.854 1 8.8 0.395 
0.1033 0.895 0.4333 0.852 1 9 0.389 
0.1066 0.893 0.45 0.85 9.2 0.382 

0.11 0.893 1 0.4666 0.848 1 9.4 0.376 
0.1133 0.889 1 0.4833 0.847 9.6 0.37 
0.1166 0.893 1 0.5 0.845 9.8 0.364 

0.12 0.889 1 0.5166 0.845 10 0.358 
0.1233 0.891 0.5333 0.843 12 0.308 
0.1266 0.889 0.55 0.841 14 0.27 

0.13 0.889 0.5666 0.839 16 0.235 
0.1333 0.889 0.5833 0.837 18 0.206 
0.1366 0.887 0.6 0.837 20 0.183 

0.14 0.887 0.6166 0.835 22 0.165 
0.1433 0.887 1 0.6333 0.833 24 0.148 
0.1466 0.887 1 0.65 0.831 26 0.135 

0.15 0.885 0.6666 0.829 
0.1533 0.885 0.6833 0.827 
0.1566 0.885 0.7 0.827 

0.16 0.885 0.7166 0.825 
0.1633 0.883 0.7333 0.823 
0.1666 0.883 0.75 0.821 

0.17 0.883 1 0.7666 0.821 
0.1733 0.883 1 0.7833 0.819 
0.1766 0.881 0.8 0.818 

0.18 0.881 0.8166 0.816 
0.1833 0.881 0.8333 0.816 
0.1866 0.881 0.85 0.814 

0.19 0.879 0.8666 0.812 
0.1933 0.879 0.8833 0.81 
0.1966 0.879 0.9 0.81 

0.2 0.879 0.9166 0.808 
0.2033 0.877 0.9333 0.806 
0.2066 0.877 0.95 0.804 

0.21 0.877 0.9666 0.804 
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NSP MW-58 Slug Test 0.2133 0.513 0.9666 0.073 

slug! 1 0.2166 0.509 0.9833 0.071 

1.493 0.22 0.503 1 0.069 

0.083 0.2233 0.499 1.2 0.044 

0.25 0.2266 0.494 1.4 0.032 

slugl2 0.23 0.49 1.6 0.025 

100 0.2333 0.486 1.8 0.019 

9 0.2366 0.48 2 0.017 

30.12 0.24 0.476 2.2 0.015 

lsdala 0.2433 0.47 2.4 0.013 

0 0 0.2466 0.467 2.6 0.011 

0.0033 0.125 0.25 0.463 2.8 0.011 

0.0066 0.874 0.2533 0.457 3 0.009 

0.01 1.493 0.2566 0.453 3.2 0.009 

0.0133 1.404 0.26 0.449 3.4 0.009 

0.0166 1.103 0.2633 0.445 3.6 0.009 

0.02 0.947 0.2666 0.441 3.8 0.007 

0.0233 0.964 0.27 0.436 4 0.007 

0.0266 0.966 0.2733 0.432 4.2 0.007 

0.03 0.951 0.2766 0.428 4.4 0.007 

0.0333 0.932 1 0.28 0.424 4.6 0.007 

0.0366 0.92 1 0.2833 0.42 4.8 0.007 

0.04 0.907 1 0.2866 0.416 5 0.007 

0.0433 0.901 1 0.29 0.413 5.2 0.007 

0.0466 0.887 1 0.2933 0.409 5.4 0.007 

0.05 0.868 0.2966 0.405 5.6 0.007 

0.0533 0.86 0.3 0.401 5.8 0.007 

0.0566 0.858 0.3033 0.397 6 0.007 

0.06 0.858 0.3066 0.393 6.2 0.005 

0.0633 0.841 0.31 0.391 6.4 0.005 

0.0666 0.766 0.3133 0.387 6.6 0.005 

0.07 0.808 0.3166 0.384 6.8 0.005 

0.0733 0.812 0.32 0.38 7 0.005 

0.0766 0.81 0.3233 0.376 7.2 0.005 

0.08 0.793 0.3266 0.374 7.4 0.005 

0.0833 0.773 0.33 0.37 7.6 0.005 

0.0866 0.768 1 0.3333 0.366 7.8 0.005 

0.09 0.771 1 0.35 0.349 8 0.005 

0.0933 0.758 1 0.3666 0.331 8.2 0.005 

0.0966 0.743 1 0.3833 0.316 8.4 0.005 

0.1 0.731 1 0.4 0.301 8.6 0.005 1 

0.1033 0.721 1 0.4166 0.287 8.8 0.005 1 

0.1066 0.715 1 0.4333 0.272 9 0.005 

0.11 0.702 1 0.45 0.26 9.2 0.005 

0.1133 0.696 0.4666 0.248 9.4 0.005 

0.1166 0.69 0.4833 0.237 9.6 0.005 

0.12 0.683 1 0.5 0.225 9.8 0.005 

0.1233 0.675 1 0.5166 0.216 10 0.005 

0.1266 0.669 1 0.5333 0.206 12 0.003 

0.13 0.661 0.55 0.198 
0.1333 0.654 0.5666 0.189 
0.1366 0.648 0.5833 0.181 

0.14 0.642 1 0.6 0.173 
0.1433 0.634 1 0.6166 0.165 
0.1466 0.627 1 0.6333 0.16 

0.15 0.621 1 0.65 0.152 
0.1533 0.615 1 0.6666 0.146 
0.1566 0.609 0.6833 0.14 

0.16 0.604 0.7 0.135 
0.1633 0.596 0.7166 0.129 
0.1666 0.59 0.7333 0.123 

0.17 0.584 0.75 0.119 
0.1733 0.578 0.7666 0.113 
0.1766 0.573 0.7833 0.11 

0.18 0.567 0.8 0.106 
0.1833 0.561 0.8166 0.102 
0.1866 0.557 0.8333 0.098 

0.19 0.551 0.85 0.094 
0.1933 0.546 0.8666 0.09 
0.1966 0.54 1 0.8833 0.088 

0.2 0.534 1 0.9 0.084 
0.2033 0.53 1 0.9166 0.081 
0.2066 0.524 1 0.9333 0.079 

0.21 0.519 1 0.95 0.077 
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NSP MW-SC Slug Test 0.2133 0.751 0.9666 0.368 

slug! 1 0.2166 0.749 0.9833 0.364 
1.253 0.22 0.747 1 0.361 

0.083 0.2233 0.743 1.2 0.295 
0.25 0.2266 0.741 1.4 0.258 

slugt2 0.23 0.737 1.6 0.225 
100 0.2333 0.735 1.8 0.2 

9 0.2366 0.731 2 0.179 
66.74 0.24 0.729 2.2 0.162 

lsdala 0.2433 0.725 2.4 0.148 - 0 0.112 0.2466 0.724 2.6 0.135 
0.0033 0.444 0.25 0.722 2.8 0.125 
0.0066 0.87 0.2533 0.72 3 0.115 

0.01 1.253 0.2566 0.716 3.2 0.108 
0.0133 1.017 0.26 0.714 3.4 0.102 
0.0166 1.069 0.2633 0.71 3.6 0.096 

0.02 0.994 0.2666 0.708 3.8 0.092 
0.0233 1.023 0.27 0.706 4 0.086 
0.0266 1 0.2733 0.704 4.2 0.083 

0.03 0.99 0.2766 0.7 4.4 0.079 
0.0333 1.003 0.28 0.698 4.6 0.075 
0.0366 0.971 1 0.2833 0.697 4.8 0.073 

0.04 0.98 1 0.2866 0.695 5 0.071 
0.0433 0.94 0.29 0.691 5.2 0.069 
0.0466 0.955 0.2933 0.689 5.4 0.067 

0.05 0.967 0.2966 0.687 5.6 0.065 
0.0533 0.928 0.3 0.685 5.8 0.063 
0.0566 0.936 0.3033 0.681 6 0.061 

0.06 0.942 0.3066 0.679 6.2 0.059 
0.0633 0.922 0.31 0.677 6.4 0.059 
0.0666 0.911 0.3133 0.675 6.6 0.058 

0.07 0.894 1 0.3166 0.671 6.8 0.058 
0.0733 0.894 1 0.32 0.671 7 0.055 
0.0766 0.911 0.3233 0.668 7.2 0.055 

0.08 0.897 0.3266 0.666 7.4 0.054 
0.0833 0.899 1 0.33 0.664 7.6 0.054 
0.0866 0.886 1 0.3333 .0.662 7.8 0.054 

0.09 0.886 0.35 0.65 8 0.052 
0.0933 0.882 0.3666 0.639 8.2 0.052 1 
0.0966 0.872 0.3833 0.627 8.4 0.05 1 

0.1 0.87 1 0.4 0.615 8.6 0.05 
0.1033 0.866 1 0.4166 0.604 8.8 0.05 1 
0.1066 0.863 1 0.4333 0.594 9 0.048 1 

0.11 0.857 0.45 0.585 9.2 0.048 
0.1133 0.855 0.4666 0.575 9.4 0.048 
0.1166 0.849 0.4833 0.565 9.6 0.048 

0.12 0.847 0.5 0.556 9.8 0.046 
0.1233 0.841 0.5166 0.546 10 0.046 
0.1266 0.837 1 0.5333 0.538 

0.13 0.832 1 0.55 0.529 
0.1333 0.832 0.5666 0.521 
0.1366 0.826 0.5833 0.513 

0.14 0.824 0.6 0.505 
0.1433 0.818 0.6166 0.498 
0.1466 0.816 0.6333 0.49 

0.15 0.812 0.65 0.482 
0.1533 0.809 0.6666 0.474 
0.1566 0.805 0.6833 0.469 

0.16 0.801 0.7 0.461 
0.1633 0.797 0.7166 0.455 
0.1666 0.795 0.7333 0.447 

0.17 0.791 0.75 0.442 
0.1733 0.787 0.7666 0.434 
0.1766 0.785 0.7833 0.428 

0.18 0.782 0.8 0.422 
0.1833 0.778 1 0.8166 0.419 
0.1866 0.776 1 0.8333 0.411 

0.19 0.772 1 0.85 0.405 
0.1933 0.77 1 0.8666 0.399 
0.1966 0.766 1 0.8833 0.393 

0.2 0.764 1 0.9 0.39 
0.2033 0.76 0.9166 0.384 
0.2066 0.758 0.9333 0.38 

0.21 0.754 0.95 0.374 
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NSP WNV-6 Bail Recovery 
slugt 1 

3.56 
0.083 
0.25 

slugt2 
3.89 
3.89 
3.89 

tsdata 
0 3.56 

0.1667 3.◄7 
0.33 3.◄2 
0.5 3.36 

0.667 3.3 
0.83 3.26 

1 3.21 
1.33 3.1◄ 

1.667 3.07 
2 2.99 

2.58 2.88 
3 2.79 

◄ .25 2.57 
5 2.◄3 

6.1667 2.28 
7 2.2 
8 2.1 
9 2.01 

10.5 1.9 
12.13 1.8 

1 ◄ 1.69 
15.◄2 1.61 
17.5 1.53 

20.25 1.◄2 
25 1.28 
30 1.17 
◄0 1.01 
so 0.87 1 

62.5 0.72 1 
75.33 0.63 1 

89 0.5◄ 1 
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NSP t.WV-6A Slug Test 0.2133 1.598 0.9666 1.154 

slug! 1 0.2166 1.594 0.9833 1.15 

2.36 0.22 1.59 1 1.146 

0.083 0.2233 1.584 1.2 1.106 

0.25 0.2266 1.581 1.4 1.09 

slug! 2 0.23 1.577 1.6 1.077 

100 0.2333 1.573 1.8 1.067 

9 0.2366 1.569 2 1.061 

29.78 0.24 1.563 2.2 1.059 

tsdala 0.2433 1.561 2.4 1.056 

0 1.195 0.2466 1.556 2.6 1.054 

0.0033 1.461 0.25 1.552 2.8 1.052 

0.0066 1.837 0.2533 1.548 3 1.05 

0.01 2.36 0.2566 1.544 3.2 1.048 

0.0133 1.988 0.26 1.54 3.4 1.048 

0.0166 2.071 0.2633 1.536 3.6 1.048 

0.02 2.015 0.2666 1.532 3.8 1.048 

0.0233 2.001 0.27 1.528 4 1.046 

0.0266 1.984 0.2733 1.527 4.2 1.046 

0.03 1.974 0.2766 1.523 4.4 1.044 

0.0333 1.965 0.28 1.517 4.6 1.044 

0.0366 1.955 0.2833 1.515 4.8 1.044 

0.04 1.94 0.2866 1.511 5 1.044 

0.0433 1.928 0.29 1.507 5.2 1.044 

0.0466 1.93 0.2933 1.505 5.4 1.042 

0.05 1.918 0.2966 1.5 5.6 1.042 

0.0533 1.909 0.3 1.498 5.8 1.04 

0.0566 1.899 0.3033 1.494 6 1.04 

0.06 1.878 0.3066 1.49 6.2 1.038 

0.0633 1.882 0.31 1.488 6.4 1.038 

0.0666 1.8n 0.3133 1.484 6.6 1.038 

0.07 1.859 0.3166 1.48 6.8 1.038 

0.0733 1.847 0.32 1.476 7 1.038 

0.0766 1.843 1 0.3233 1.474 7.2 1.036 

0.08 1.839 1 0.3266 1.471 7.4 1.036 

0.0833 1.826 0.33 1.467 7.6 1.036 

0.0866 1.814 0.3333 1.465 7.8 1.036 

0.09 1.805 1 0.35 1.447 8 1.034 

0.0933 1.801 1 0.3666 1.432 8.2 1.034 

0.0966 1.795 1 0.3833 1.417 8.4 1.034 

0.1 1.787 1 0.4 1.401 8.6 1.034 

0.1033 1.779 1 0.4166 1.388 8.8 1.032 

0.1066 1.1n 0.4333 1.374 9 1.032 

0.11 1.764 1 0.45 1.362 9.2 1.03 

0.1133 1.758 1 0.4666 1.351 9.4 1.03 

0.1166 1.75 1 0.4833 1.339 9.6 1.029 

0.12 1.745 1 0.5 1.328 9.8 1.029 

0.1233 1.739 1 0.5166 1.318 10 1.029 

0.1266 1.733 1 0.5333 1.308 12 1.023 

0.13 1.725 0.55 1.299 
0.1333 1.n2 0.5666 1.289 
0.1366 1.714 0.5833 1.28 

0.14 1.708 0.6 1.272 
0.1433 1.704 1 0.6166 1.264 
0.1466 1.696 1 0.6333 1.256 

0.15 1.693 0.65 1.249 
0.1533 1.687 0.6666 1.243 
0.1566 1.681 0.6833 1.235 

0.16 1.675 1 0.7 1.229 
0.1633 1.671 1 0.7166 1.223 
0.1666 1.666 0.7333 1.218 

0.17 1.66 0.75 1.21 
0.1733 1.656 0.7666 1.206 
0.1766 1.65 0.7833 1.2 

0.18 1.646 1 0.8 1.195 
0.1833 1.64 0.8166 1.191 
0.1866 1.637 0.8333 1.185 

0.19 1.631 0.85 1.181 
0.1933 1.627 0.8666 1.177 
0.1966 1.623 1 0.8833 1.171 

0.2 1.615 1 0.9 1.169 
0.2033 1.613 1 0.9166 1.164 
0.2066 1.608 1 0.9333 1.162 

0.21 1.604 1 0.95 1.158 
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NSP WNV-7 Bail Recovery 
slug! 1 

7.23 
0.083 
0.33 

slugt2 
10.13 
10.13 
10.13 

tsdata 
0 7.23 

0.333 6.91 1 
1.1 6.78 1 

U2 6.46 1 
1.7 6.26 1 

2 6 1 
2.33 5.58 1 
2.58 5.09 
3.1 4.26 

3.33 3.85 
3.667 3.45 

4 3.03 1 
4.333 2.73 1 
4.667 2.39 1 

5 2.11 
5.333 1.86 
5.667 1.7 1 

6.08 1.55 1 
6.5 1.43 1 

7 1.3 
7.5 1.2 

8 1.07 
9 0.94 

10.1667 0.82 
11 0.76 
13 0.67 
15 0.61 



ijj 

D 

rl 

rn 
D ,...., 

NSP A1W-8 Bail. Recovery 
-1 ~--; •,· . Ui iii ii !ii ii !ii !i iii fl !ii II II~ II Iii ii !ii Ii !ii ii !.Lj 

! ! j i j i 

r H - 4.8615[-06 rt/Min 7 

y0 = 1.414 rt 

I i 
U"' ·1 Ii 1111 . .:. 11111 Ill I! I!! 1111 I 

o. 
m; -n.lJ ! .Lil tJ 

300. 
{min) 

400. 500. 



NSP MW-8 Ball Recovery 
slugt 1 

1.53 
0.083 

0.25 
slugt2 

1.96 
1.96 
1.96 

tsdata 
0 1.53 

0.1667 1.52 
0.33 1.52 

0.5 1.52 
0.667 1.52 1 

0.83 1.52 1 
1 1.52 1 

1.33 1.52 
1.667 1.515 

2 1.51 
3 1.5 
4 1.5 1 

5.3 1.495 1 
7 1.49 
9 1.485 1 

12 1.475 1 
15 1.45 1 

20.75 1.43 
25.75 1.41 

30 1.39 
40 1.355 
50 1.31 
60 1.275 
91 1.18 

121 1.09 
150 1.045 1 
180 0.99 1 

212.5 0.94 1 
240 0.895 1 
492 0.595 1 

1080 0.13 1 



NSP MW-8.A Bail Re.covery 
: r• .-. 
ltHJi µl ! ill l l l ! l l ! ! ! ! ! ! ! i l Ii! 111 I I! i Iii!! i I!!! Iii i l ! !il 

~ ! i I i ~ 

' K - 2, 855[-06 ft/Min ~. 
y0 = 31.28 ft j 

..,..., 

r. 
~ 

.: llllllllilliii!llli!I 11 111il11111111il111111111 l. 
o. 100, zool 3ool 

Time {min) 



NSP WWV-8A Bail Recovery 

sJugt 1 
30.55 
0.083 
0.25 

slugt2 
100 

9 
34.53 

tsdata 
0 30.55 1 

0.1667 30.55 1 
0.33 30.55 1 
0.5 30.54 1 

0.667 30.54 1 
0.83 30.53 1 

1 30.52 1 
1.33 30.5 1 

1.667 30.48 1 
2 30.46 

3.25 30.41 1 
4 30.37 1 

5.25 30.32 1 
7 30.23 1 
9 30.15 1 

12 30.04 1 
15 29.73 1 

20.58 29.45 1 
25 29.34 1 
30 29.21 
40 28.3 
45 27.85 1 

74.5 25.37 1 
105.75 23.07 1 

135 21.15 1 
165 19.415 1 

197.5 17.54 1 
225 16.5 1 
477 9.06 1 

1065 3.34 1 



"""""""' .• ! 

"i" 
.,..., 

I ,....., 
u.. ..... 
rlJ 

I I I ! i 

NSP MW~13A Slug. Test 

r!. J. "; 
Tin1e (min) 



NSP MW-13A Slug Test 0.2133 0.669 0.9666 0.254 
slugt 1 0.2166 0.665 0.9833 0.248 

1.69 0.22 0.662 0.245 
0.083 0.2233 0.658 1.2 0.187 

0.25 0.2266 0.656 1.4 0.154 

slug! 2 0.23 0.652 1.6 0.129 
16 0.2333 0.648 1.8 0.11 
9 0.2366 0.646 2 0.094 

24.55 0.24 0.642 2.2 0.084 
tsdata 0.2433 0.64 2.4 0.073 

0 0.046 0.2466 0.636 2.6 0.065 
0.0033 0.395 0.25 0.633 2.8 0.059 
0.0066 1.343 0.2533 0.631 3 0.055 

0.01 1.69 0.2566 0.627 3.2 0.052 
0.0133 0.937 0.26 0.623 3.4 0.048 
0.0166 1.009 0.2633 0.621 3.6 0.044 

0.02 1.011 0.2666 0.619 3.8 0.042 
0.0233 0.984 0.27 0.615 4 0.04 
0.0266 0.964 0.2733 0.613 4.2 Q.038 

0.03 0.964 0.2766 0.609 4.4 0.036 
0.0333 0.959 0.28 0.606 4.6 0.036 
0.0366 0.945 0.2833 0.604 4.8 0.034 

0.04 0.932 0.2866 0.602 5 0.032 
0.0433 0.922 0.29 0.598 5.2 0.032 
0.0466 0.92 0.2933 0.596 5.4 0.03 

0.05 0.91 0.2966 0.592 5.6 0.03 
0.0533 0.895 0.3 0.59 5.8 0.03 
0.0566 0.883 0.3033 0.586 6 0.028 

0.06 0.891 0.3066 0.584 6.2 0.028 
0.0633 0.891 0.31 0.582 6.4 0.027 
0.0666 0.866 0.3133 0.579 6.6 0.028 

0.07 0.86 0.3166 0.577 6.8 0.027 
0.0733 0.868 0.32 0.573 7 0.028 
0.0766 0.856 0.3233 0.571 7.2 0.027 

0.08 0.841 0.3266 0.569 7.4 0.027 
0.0833 0.833 0.33 0.567 7.6 0.027 
0.0866 0.833 1 0.3333 0.563 7.8 0.025 

0.09 0.826 1 0.35 0.55 8 0.025 1 
0.0933 0.816 1 0.3666 0.536 8.2 0.025 
0.0966 0.81 0.3833 0.523 8.4 0.025 

0.1 0.804 0.4 0.511 8.6 0.025 
0.1033 0.8 0.4166 0.499 1 8.8 0.025 
0.1066 0.795 0.4333 0.488 1 9 0.025 

0.11 0.791 0.45 0.476 9.2 0.025 
0.1133 0.785 1 0.4666 0.467 9.4 0.023 
0.1166 0.781 1 0.4833 0.455 9.6 0.023 

0.12 0.775 1 0.5 0.445 9.8 0.023 
0.1233 0.1n 1 0.5166 0.436 10 0.023 
0.1266 0.768 1 0.5333 0.426 1 

0.13 0.764 1 0.55 0.416 1 
0.1333 0.76 1 0.5666 0.407 
0.1366 0.75'C 1 0.5833 0.399 

0.14 0.75 0.6 0.391 
0.1433 0.746 0.6166 0.382 
0.1466 0.743 0.6333 0.374 

0.15 0.739 0.65 0.366 
0.1533 0.735 0.6666 0.36 
0.1566 0.731 0.6833 0.353 

0.16 0.725 0.7 0.345 
0.1633 0.721 0.7166 0.337 
0.1666 0.719 0.7333 0.331 

0.17 0.716 1 0.75 0.326 1 
0.1733 0.712 1 0.7666 0.318 1 
0.1766 0.708 0.7833 0.312 

0.18 0.704 0.8 0.306 
0.1833 0.7 0.8166 0.301 
0.1866 0.696 0.8333 0.295 

0.19 0.692 0.85 0.289 
0.1933 0.689 0.8666 0.283 
0.1966 0.687 1 0.8833 0.279 

0.2 0.683 1 0.9 0.274 
0.2033 0.679 0.9166 0.268 
0.2066 0.675 0.9333 0.264 

0.21 0.671 0.95 0.258 
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ij) 

D 

I r--: 

NSP MW~13B Slug_ Test 
i i i i I i I ! I I I I I I II I ! I I 

i 
]( - 0.0007362 ft/Min 
y0 - 0.9613 ft 

I 
U
r-. ·1 ..___.__ _________ ............ 1 ......... 1 '"'--'I ___ ! ___ I .... 1 __ 1.____1 ..... 1 .... 1 ______ .......... ___ ..;..1 ___ ._....._.....__1........_I _,_I .... I ..... 

• 1 
n ~-i; ~ ,;.n _ f.,,i; 

m•_ 
iliilu (min) 



NSP MW-13B Slug Te&I 0.2133 0.849 0.9666 0.523 

slugl 1 0.2166 0.847 0.9833 0.517 

1.794 0.22 0.843 1 0.513 

0.083 0.2233 0.843 1.2 0.449 

0.25 0.2266 0.839 1.4 0.409 

slugt 2 0.23 0.837 1.6 0.374 

100 0.2333 0.835 1.8 0.343 

9 0.2366 0.833 2 0.32 

59.24 0.24 0.831 2.2 0.297 

tsdata 0.2433 0.829 2.4 0.277 

0 0.011 0.2466 0.828 2.6 0.264 

0.0033 0.001 0.25 0.826 2.8 0.25 
0.0066 0.117 0.2533 0.824 3 0.237 

0.01 0.912 0.2566 0.822 3.2 0.227 
0.0133 1.794 1 0.26 0.82 3.4 0.218 

0.0166 1.416 1 0.2633 0.818 3.6 0.21 

0.02 0.966 1 0.2666 0.816 3.8 0.202 

0.0233 0.98 1 0.27 0.814 4 0.196 
0.0266 1.1 0.2733 0.812 4.2 0.193 

0.03 1.046 0.2766 0.81 4.4 0.187 

0.0333 1.015 1 0.28 0.808 4.6 0.183 

0.0366 1.032 1 0.2833 0.806 4.8 0.179 

0.04 0.999 0.2866 0.804 5 0.175 

0.0433 1.013 0.29 0.802 5.2 0.171 
0.0466 0.993 0.2933 0.8 5.4 0.167 

0.05 1.011 0.2966 0.799 5.6 0.166 
0.0533 1.001 0.3 0.797 5.8 0.164 

0.0566 0.988 0.3033 0.795 6 0.162 
0.06 0.992 0.3066 0.793 6.2 0.16 

0.0633 0.982 0.31 0.791 6.4 0.158 

0.0666 0.986 0.3133 0.789 6.6 0.156 

0.07 0.98 0.3166 0.787 6.8 0.156 
0.0733 0.982 0.32 0.787 7 0.154 

0.0766 0.98 0.3233 0.785 7.2 0.152 
0.08 0.974 0.3266 0.781 7.4 0.15 

0.0833 0.951 0.33 0.781 7.6 0.15 

0.0866 0.959 0.3333 0.779 7.8 0.15 

0.09 0.955 0.35 0.77 8 0.148 

0.0933 0.949 0.3666 0.76 8.2 0.146 

0.0966 0.949 0.3833 0.75 8.4 0.146 

0.1 0.951 0.4 0.743 8.6 0.146 

0.1033 0.924 0.4166 0.733 8.8 0.146 
0.1066 0.938 0.4333 0.725 9 0.144 

0.11 0.932 1 0.45 0.716 9.2 0.144 

0.1133 0.926 1 0.4666 0.708 9.4 0.142 

0.1166 0.914 1 0.4833 0.7 9.6 0.142 

0.12 0.907 1 0.5 0.692 9.8 0.142 

0.1233 0.918 0.5166 0.685 10 0.142 

0.1266 0.914 1 0.5333 0.677 12 0.14 

0.13 0.909 0.55 0.671 
0.1333 0.909 0.5666 0.662 
0.1366 0.905 0.5833 0.656 

0.14 0.903 0.6 0.648 
0.1433 0.899 0.6166 0.642 
0.1466 0.897 0.6333 0.636 

0.15 0.893 0.65 0.629 
0.1533 0.891 0.6666 0.621 
0.1566 0.889 0.6833 0.615 

0.16 0.887 0.7 0.609 
0.1633 0.883 0.7166 0.604 
0.1666 0.882 0.7333 0.598 

0.17 0.88 0.75 0.59 
0.1733 0.876 0.7666 0.584 
0.1766 0.874 0.7833 0.58 

0.18 0.872 0.8 0.575 
0.1833 0.87 0.8166 0.569 
0.1866 0.866 0.8333 0.563 

0.19 0.864 0.85 0.557 
0.1933 0.862 0.8666 0.552 
0.1966 0.86 0.8833 0.548 

0.2 0.858 0.9 0.542 
0.2033 0.855 0.9166 0.536 
0.2066 0.853 0.9333 0.532 

0.21 0.851 0.95 0.526 



APPENDIXD 

SOIL LABORATORY RESULTS - BACK PRESSURE PERMEAMETER 

AND SIEVE GRADATION ANALYSES 



Dames & Moore 
PERMEABILITY TEST BY BACK PRESSURE 

CONSTANT HEAD (Pbp) 

Owner __ /.J_5_P __________ _ 
Job '---'-~-~---'--¥_'-f.......__-_C_i~( _____ _ 
Location _______________ _ 

Boring# _ _,_/1-'-'uJc.c.-_-_t./_f.3=----------
Sample I _______________ _ 

2r.5' Depth _____ -=-----------

Deflecting Speed O in/H( ---------- Min 
Lateral Pressure I f ~ 
Saturated ~ ;lf,C Moisture :J 

Set-Up vb:7/q<, Tested-6~~~--(~ffice) 

Soil Type~C-'-~--------------

Weight soil & dish no. 

Ory weight soil & dish 

Net loss of moisture 

Weight of dish only 

Net weight of dry soil 

Moisture,% of dry weight 

Wt. solids+ moisture 

W0 -;- 454 

Weight solids 

Wet density We-;- Vo 

Ory density 

Net diameter 

Area (0. 785 O~) 

Height 

Volume (A0 H0 ) + 1728 

Volume (A0 H0 ) x 16.4 

Specific gravity of solids 

Volume of solids Ws .,. Gs 

(Vo-Vs)-;- Vs 

Initial burette reading 

Surette reading under pressure 

(Vp - Vs)-"- Vs 

Final 

Wo----i-----lbs. 

Ws----i-----

0 0 ,Z." I I, in. 

Ao 'fSf 2 t.f.3cf 3 sq. in 

H0 ~ • S"" I .J,'-f:~7 in. 
I I 

V0 1 cu.ft. 

v O Z.1,1. 7 r_ I Z '{ F.J /,cc 

Gs-------

el 
__________ cc 

----;----;--cc 



DAMES & MOORE 
SATURATION DATA 

CpROJEC7 /J> p 
Boring No.: ff tJ)- '{ J3 

ostr.ft.f -o? 1 
NO.:--------

/ 
Z! -~ (tt./m.l 

LOCATIOt\ 

Set up:1£=-c..~/.;_, __ t_ / _!:J_ I 'f fe 

03 .. 1'-1 . PSI .. ps'f DJ. I(~ c, Type o'f T est: f~ CellN o.: Jial No.: 

I 
' 

TIME EXTERNAL ! 
CHAMBER BACK BURETTE POF.E 

DATE I 

I 
PRESSURE PRESSURE OR 

I 
PRESSJRE f::, B 

IPSI) (PSI) DIAL ROG. (PSi, 
I 

CLOSED I OPEN 
i 

ICC)!(IN.l 

I t1t:f I z- i 
I 

,:J 'fl'-! 
o.o / ¥-3 / o_o / ~- ~ : ·%-, I i (J /4 7 /'!~ tJCi,:, I I a /c;- r,,~LA I 

I 
I) 'l"-t ( 

I I 
,? 'I/"( 

'i-t I 7_ 1 
I · -x I 

i s/tP 'f.O / '-f. Cf ; ~ I I v"f~ ~.ftk:) 
i I IJ 't,b~ 

I I 
D Hf /I'{ 

5'- "f:' I 8'. '-( I q. {) /l C. 7 i '. 
7f I 

I 

i "'l s-, I /Pit< ~ 
I I Io If; 

I I 
v tiff/1-'1. 

X'. lf1 I ~.{A l1-f-o I," ."2--r~·x.- I I 

I ,51,,, C: JD J 7 ~jL.A 

I I 
t'o 3 "f 

I I 
() 2,.'((2..-~ / I ,/' 1.7 % I 7 -;µ /µ:- 'i,i: II• l. I J ct.o z.2...--f I · ~ I /() i ,s ~~ 

i I I '" ~ z..dH? 
IP 2', /z.'f 

I //. < I I 3. 0 I 2--'f. 0 I z ', ~ 1.1 · y~ I I I /II~ ~ 

I 
JI <f~ o ?'tf8c.f 

JL.o./-1/'5., '2-&/.L)/~3." I~~ 11'{'1 3"' h< ~~./} 

I ,3.~ I - 3f.G I 3'i.O I 'l's-- ' 
3<1...r, 

I 

13 ,., - ex_t)C,,A 

c·' - I 1£.31 I I 
., 

·;/ cto/~ 

,£,11~ I =f 1.,3 6 ""~ e 3-l·r~-t J~.2.. I I I 
1330 ,r;_3 I I I I 
/1,Vt Z<f.'r I I I /J1~i /) 'I,. ~ ~ 'lh, 1'1.IJ 

(Z°~ ,,~o 7"2. I li'fi I I 
•• 1." 

I oiz.JI) I l1x.o ·1 I ,t;,, I 

1P2 ~1 238 Ins I I 
I '"'~ 2-2, --f /,1.< I I 
' I I 7 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 ! 
I 

' I 

i I I I I 
' 

i 
I I !' I i 

L 
' I I I ! 
I I I I 

I I 
1121.5 (l0-75) 

Page __ of __ _ 



PERMEABILITY TEST BY BACK PRESSURE CONSTANT-Hr..:...:, 

NSP 

Boring MW-4B 

at a depth of 21.5 feet 

Wet Density pcf 
Dry density pcf 

% Moisture 

Height Initial 
Diameter Initial 
Area Initial 
Volume- Initial 
Initial dial 
Final dial 
Initial cc/in res 
Final cc/in res. 

Height Final 
Diameter Final 
Area Final 
Volume Final 

Height change 
cc/in reser. 
Volume change 
Cell Change 
Net Volume Change 
h= T/B PREss. diff 

Initial 
139.7 
125.1 
11.7 

3.510 
2.416 
4.582 

263.76 
0.846 
0.869 

0 
24.4 

3.487 
2.352 
4.343 

248.36 

-0.023 
0.011 
-24.4 

9 
-15.4 

3 

@ 

Final 
148.4 
132.9 

11.7 

8.857 

28.042 

48 psi 

210.30 

466.1 
440.9 
224.6 
590.2 
590.3 
528.6 

cm 

cm"'2 

cm 

Wet soil and 
Dry soil and 
dish only 
Ws Initial 
Final Ws 
Weight solids 

Standard Water .005 N CaSO4 Elapsed 
Time 

Hydraulic Gradient minutes CC'S 
23.74 

23.0 0.10 
"B" final 1.00 790.0 0.90 

238.0 0.20 
224.0 0.30 

+---------------------------------+ I K Average= 4.47E-08 cm/s I 
+---------------------------------+ 

dish 
dish 

K 
cm/sec 

l.0lE-07 
2.65E-08 
1. 96E-0.8 
3. l2E-0'8 

Page 3 of 3 



Dames & Moore 
PERMEABILITY TEST BY BACK PRESSURE 

CONST ANT HEAD (Pbp) 

;f if' .LJ 
Ownar_..:../_..:;v_,'----------------
Job # __ -"'C'-"5k~_,Y'----'-'l_-_;?::;......:c7_;! _______ _ 
Location _______________ _ 

Boring# __ ,4---'--"-W~----'-/"""3-'-A~---------
Sampl, # _______________ _ 

z<' Depth ____ .;) ____________ _ 

Deflecting Spted 

Lateral Pressure 

Saturated ef 
Set-Up ~ /;-z/9,f, 

-G- in/Hr 
Min 

,f gf) 
: ,eid Moisture 0 

i ened--=-..k..;;.,.1/:.;..._ __ ~ttice) 

Soil Type-=U,.,c.=----------------

Weight soil & dish no/{ - / () 

Ory -ight soil & dish 

Net loss of moisture 

Weight of dish only 

Net weight of dry soil 

Moisture, % of dry weight 

Wt. solids+ moisture 

W0 + 454 

Weight solids 

Wet density Wo .;. Vo 
Ory density 

Initial Final 

1~2-

I '7' /". 

/I 3. 

//.tl ,z, ( 

gms. 

Wo ___ _._ _ ___.__lbs. 

W5 ---...----111IT•S. 
Jgt-.'1. l'-f-0. '2,pcf 

,:?.'-f /Z.~.Opcf 

................................ -Z. ·. ~ r·(i:?· ..... : ••.••..••• 

Net diameter 0 0 'f. y'f I in. 

Areal0.7850~) A0 'f.ff.z..l ~/.SJ/ SQ.in 

Height Ho z.{pO / z.'S'(J in. 

Volume (A0 H0 ) .;. 1728 

Volume (A0 H0 ) x 16.4 

Specific gravity of solids 

Volume of solids Ws.,. Gs 

Initial burette reading 

Surette reading under pressure 

(Vp - Vs).._ Vs 

I ! 
V0 , cu.ft. 

V0 /Cff,3f I tfZ..-7b cc 
I 

Gs 1 

Vs---~l ___ ..,.c 
I ei 

___ ..,..... ___ cc 

----+-----1--Ct 
ep ___ ....,_ __ _ 



CpROJECT: })SI 
Boring No.: I{ ()J - ( 3 A 

03 = psi .. 

TIME 

DATE 

I 
i CLOSED 
I 

I / .. / l,"Z / 9, I 1D10 I 
I 

I I ! //'JZ....t 

I vD '{ 1 I 

.. • JI()&; 

'1 I /f ~ z.. 

I I I 'l'i 

I 3 ! () 

c·' 1.3 If : -~ 
·/ 13 1>0 

1~~9 

I ft <,/I 

I ?U 

p,Zt; 

Ct .. : 1D1t 

/7.n, 

I I I 

i 
I 

! 
i 

I 
I 
I 

I 
I 

V I 

921.5 ll0-7,i 

DAMES & MOORE 
SATURATION DATA 

LOCATIOr,;. _________ _ 

Set up·&~----"'"'- /_£]__I q ~ 
psfQf, . .3 <"11 Type of Test: LJ Cell No.: :>ial No.: 

I 

7 

EXTERNAL 
CHAMBER BACK BURETTE PORE 
PRESSURE PRESSURE OR PRESSURE i b. B 

OPEN (PSI) (PSI) DIAL ROG. (PSI) 
(CC)/{IN.l ' 

: 
i~ "( 

I I 
0 'l/1/ 

Z-& I ,f_ 3 IC, C Ii/. 2--
I i . -z.. I": 

I o/s- ~,~ ; ,,r 
ttPZ-'Z.-1 

i 
D &f (e; 

'I. c- I~ e 
I ,1-~ I !jJt~ 
I ,f. , ..,-

c-P~ I .o I ':). 7 : -r-,,~sl 
/Pld•' I 

ll l'f/t'f ,.o I f,,_c., I 'i-~ / ,I. s- j'·1~ t:,¢/.~A 

I I 1,0 I I 
0 1'f(1'f s.2.-/ b./, 

~ I I] t 
15) z.,t) ~£~_A '-/.0 I ;i.(p I . S'° I 

/I fJ 3 
z..,/z.< I 

0 :2.-'f/ZC/ 
I,. 2.- I 7. ~ L.,.cl,3.0 I "4 I ~JI.A 

/I~ 

I 
D zir~~ 

7. ,t; I 2. rt) Ii. '(.O 1
1 

2.g. 3 l<f• ¼ z. 'SI ~f) 
I, 

~,lfl!.A 

, ".,,, I,.-+ I z '1. o/3 i. 'i '( 1/) 'I !Jd/4 <r ~i,A 

7-'1 I~." I I I 

3~/,{j, 
. I ~5,,UJ I 

l 
~ '/.$ () Z."1/Z1 e:~ I I I It. B 

,,.v I 7 i 
0 u.1 , Vi/z..L 1./, . ./ I 

j'I I 'fG_ .. I I I 
7,f:t:; /37~ 7 I I 

I ~'1.l I I 

.z..z. 2.. I 
ru., I /3r,,_1 I ! 

I I I i 

I 
I I I I I 
I I I I I i 

I I 

I I 7 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 I I 
I I I 
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PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HD-.D 

NSP 

Boring MW-13A 

at a depth of 25 feet 

Wet Density pcf 
Dry density pcf 

% Moisture 

Height Initial 
Diameter Initial 
Area Initial 
Volume Initial 
Initial dial 
Final dial 
Initial cc/in res 
Final cc/in res. 

Height Final 
Diameter Final 
Area Final 
Volume Final 

Height change 
cc/in reser. 
Volume change 
Cell.Change 
Net Volume Change 
h= T/B PREss. diff 

Initial 
136.9 
123.4 
11.0 

2.600 
2.416 
4.582 

195.38 
0.342 
0.359 

2.8 
13.4 

2.583 
2.408 
4.551 

192.78 

-0.017 
0.011 
-10.6 

8 
-2.6 

3 

@ 

Final 
140.2 
125.0 
12.l 

6.561 

29.384 

43 psi 

210.30 

152.8 Wet soil and 
148.9 Dry soil a:id 
113.3 dish only 
428 .4 Ws Initial 
432.9 Final Ws 
386.l Weight solids 

cm 

cm"'2 

cm 

Standard Water .005 N CaSO4 Elapsed 
Time 

Hydraulic Gradient minutes cc's 
32.05 

39.0 0.20 
"B" final 0.98 789.0 2.40 

222.0 1.00 
176.0 0.70 

+---------------------------------+ I K Average= 6.86E-08 cm/s I 
+---------------------------------+ 

dish 
dish 

K 
cm/sec 

8.45E-08 
5.0lE-08 
7.42E-08 
6.55E-da 

Page 3 of 3 



Dames & Moore 
PERMEABILITY TEST BY BACK PRESSURE 

CONST ANT HEAD (Pbp) 

Owner_...,_;J_S_P ___________ _ 

Job t __ ...:~_;..s"2=~-''-(c.--c../_:.__-_C__:_7_1 _____ _ 

Location ______ ___,. ________ _ 

Boring I ---=-j,,(~a}=---__._'f...:....,<:1..:..--_______ _ 
Sample t ___ S__;1f_,u:;.;;:...:i3c....+'f---------
0epth ____ /_5'":_~ ..:..?_~----------

Deflecting Speed -G- in/Hr 
Min 

Lateral Pressure / 0 ~ ~PSI 
Saturated ~ Field Moisture '-' 

Set-Up /g (2_7 /ct (p Tested /3,E,.(" (l"~tfice) 

Soil Type 11t-( CC.--

Weight soil & dish no.'(S-3 
Ory weight soil & dish 

Net loss of moisture 

Weight of dish only 

Net weight of dry soil 

Moisture, % of dry weight 

Final 

Wt. solids• moisture 

W0 + 454 w~ ___ 4-_ ___.__lbs. 

Weight solids 

Wet density W~ - Vo 
Ory density 

Net diameter 

Area (0.785 0~) 

Height 

Volume (A0 H0 ) + 1728 

Volume (A0 H0 ) x 16.4 

Specific gravity of solids 

Volume of solids W5 .;. Gs 

(V 0-V5) - Vs 

lftitial burette readin9s 

Surette reading under pressure· 

(Vp - Vs) -'- Vs 

Do 2 ·'-/If; in. 

Ao 'f. SQ. in 

Ho in. 

v' 0 cu. ft. 

VoZl,~_(l( Zif. 00cc 

Gs 

Vs C 

ei 

cc 

cc 

ep 



:p ROJECT: /f,) 5, .p 
- Boring No.: Hw - t/A 

03 .. I() psi ., 

- TIME 

DATE 

I 
CLOSED - ' 

I 
! /, /2,, !'t (1 P¥'f~ 

! 
-

plh/ ~ 

I dfrS-7 
-J 
0. ,qp~ .. , .. -.,. 

- o'1Z.I 

I d'i'{ $ 

- i/J I l.. 

,~ ¥3 
.· .. , . . : . ~ 

;_;_;;/ ,, .., / 

- bj1,,,,j'i<, /l'fv 
/!!D 
Iv le 
//~c/..Z _,_ . 

~·-~ I{, s:r& 
--.:_.,-; 

/71,(1 -
"" 2.~ 

- tJ,,::;:, 

/Ill,, 

-1 
I 

-
I 

-

\_.;, 
I --

-

121.5 (10-?5) 

DAMES & MOORE 
SATURATION DATA 

NO.: ___,{),::;.....::,,..fl,...:;__c/_'-f'----0_7_( -

IS°. ")j 

LOCATION _________ _ 

Sample: ____ Depth: _ __;:'--'--=--- (ft.Im.) Set up: a/ (, I..!:.]_ I Cf & 
De :... Z'i :z--

psf lJ /,. _ ~
0

;J_ype of Test: 'd,1 Cell No.: Jial No.: 
I 

/I I 
EXTERNAL l CHAMBER BACK SURETTE PORE 

PRESSURE PRESSURE OR PRESS:..:RE 
' 

b, B 
OPEN IPSI) IPSI) DIAL ROG. IPSI' 

ICC)/IIN.l 
I 

e tf-'('f 

I I 
0 'i/"r s<fi,/ - I . -s-

I 
I 

of< ~Sd.tJ c).0 I r,_'S""" 1 Is- I 
0 8''-f"i 

I 
6 ~ l"t 

I -I I '2.'% I I 

s-1,& l'-{.o/~."-f I i 
ca.rs.A - I s- I I ..,~ I 6 1,f/1-f - /_ I , z.e I 

i 

t'tJ lrs I ~.{~ .ri q.o /. I e : ¾ I 
V't..," or 'l/r,;, /_ I I , 3 x I ,,s"/u; /J/) (Jr A J'(.O ,7. I I . S°' 
tJ" 'Z,.'1.- I 

C ;J..'-{ /z_i..f /_ I / I I Zo f z.< 
I 3." 

vr,,[) s ,u - .t•i.O Zl..<,, ½-
0 Ii. '-{ '"{ 

2'5'/~o I I) ~'i /z.,"f 
I /_ I / I 3-¼ I C,,e,,tJ) J 4/,J - ,2.lf.0 27.'j i ~ 

11(3 
3 ..... /~~ 

O 3 'f/J'-1 I- z.~ .ol 3 3 . J ~-Ys--~✓"'-'Z> -
/0 l.('f ll 3"1/H /_ ~-,.o/ 31?_ J <I.¼-- ' ~ clt.EP ~;,t.4 - I 

'-10/¥~ ~iJrA - /_ ,~.o I -f~ ."i I cf.¼ I 
<tS'I~ /--~ IA I lt1°2.- I I 

a "11 /; 3~/.71 .us-z.-../ I I I. PS1,.1 

~ '-lit C 3'1/-z. t-
01301 

✓P.fl I I . 
/'f,.~ I I 
I 'It. '-I 7 I 

2. 'Z,..- ! 

I I.,,,,_" I I 

7x'1 I 
B.3 /4?. a. I I 
It./ 'r /"7.r I 7 I 

I 

I I I I I 

I 
! 

I I I I ! Ii 

I I I I 
I 

I ! 
l 

I I I I 1: 

I I j 

I I I 
I I 
I I 

Page __ of __ _ 



PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HE.;-.:) 

NSP 

Boring MW-4A 

at a depth of 15.75 feet 

Wet Density pcf 
Dry density pcf 

% Moisture 

Height Initial 
Diameter Initial 
Area Initial 

Initial 
143.3 
131. 5 

8.9 

3.500 
2.416 
4.582 

Final 
141. 9 
129.1 

9.9 

102.4 
95.4 
16.8 

Wet soil and 
Dry soil a..Tld 
dish only 

...llolume 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 -0.0l 
cc/in reser. 0.06 
Volume change -4.51667 
Cell Change 9.5 @ 49 psi 
Net Volume Change 4.983333 
h= T/B PRESS. diff 3 210.30 cm 

Standard Water .005 N CaSO4 Elapsed 
Time 

Hydraulic Gradient minutes cc's 
23.72 

22.0 0.10 
"B" final 0.98 789.0 0.50 

83.0 0.10 
144.0 0.30 

+---------------------------------+ I K Average= 4.58E-08 cm/s I 
+---------------------------------+ 

dish 
dish 

K 
cm/sec 

9.83E-08 
l.37E-08 
2.61E-08 
4.51E-08 

Page 3 of 3 



GRADATION CURVE 
Boring MW-4.A, sample at 15.75 feet 

100 7 7 , 

--~----------~~ ...... ... 
t ~--,--- --~------- -~'-------------, ~ i-~ 
~ 60 : ···-, --..... :. ....... . 

~ 55 ,••----------····~··,._ ,----1---1 

... 50 ! "" C> . 

~ 45-. moisture 8., % : "u 

i 40-. SM-SC I 
i 35- 1-L_..,..____;r--,---y---,--,--~--.--~---r---. 
~ 

30-t-----+----,..----+--~-------t---..------,------if----l 

25-1---,.---+--------+--~-------t---..-----.------1--1 
20-1-~---+-------+--~-------t------i--------i--l 
15-t---+---~···············-······---------

10 , 

~- ···········l··············I 3/4" ~···········+·············1 #4 t···j #1 o 1······· : 
I I I 

37.5 9.5 2.0 

I I I 1#40 ············: 
0.43 

19.0 4.8 0.85 
Grain Size In Millimeters 

0.25 

I 

0.15 
1
#200 I 

u.u,:, 



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 nun 

1.5 inch 0 100.00% 100.0 37.5 
3/4 inch 0 100.00% 100.0 19.0 
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.l 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\Q HAO BLK SA O -#200 0 

OWNER/CUENT_..;;..t\.,M.:,\o=->....P __________ JOB NUMBER~ 0'7/ -Sl2.4 

LOCATION/PROJECT ________________ DATE (p/2.,7/'1~ 
' /v1.w4 /LL lc:,7c..'' T? '+t BORINGYT SAMPLE ____ DEPTH ~?__:..:__7 ___ SY ~ 

DENSITY MOISTURE ANALYSIS ~__, 

HEIGHT- DIAMETER- PAN Gil 
NUMBER OF RINGS WT. OF PAN & WET SOIL SB\.4-

. WT. OF RINGS & WET SOIL WT. OF PAN & DRY SOIL 5?B.O 
WT. OF RINGS WT. OF MOISTURE 

wr. OF WET SOIL WT. OF PAN 7_j~7 
FIELD DENSITY WT. OF DRY 501L 

DRY DENSITY MOISTURE CONTENT % X'.I . 

WET SAMPLE l FIELD SAMPLE CONTAINER 

WT. OF WET SAMPLE & PAN I 
WT.OF PAN 

I 
DRY SIEVE 

I 
WASH SIEVE j WT. OF WET SOIL 

wz:-~DVEN DRIED . 

NOTE: --------------------P6----.a/l-1 

m_e_s_&_M_oo_r_e 



GRADATION CURVE 
Boring MW-4B, sample at 21.5 feet 

'~:: ~::::::: = -- ::-=:: ~,~·:::==/:___ !-- : :: 
80- ···········i·······················➔--- i i i . ················· ··········· 

I \___ . 
75----····· ........................ :······················· ···············································r ................. ····-···---~ 

70-t-----······· ........ .................. ·································~---- -------····· .......... . f 6560--I-------•·············· ·----'-----· ······················· ··--···························➔-------~~-····~.·,_ 
::> -¼----+------lf-----+---.-+-----¼----;-----t---~---"': "-+----;----..__---i-·~-------

~ $ ~ 
~ ~ 1 
C 
~ ~-r;:=t::=::==::jt======:;-:---,---r---t---~-r---"T---r---1~1 

I I i 40-···· moisture 11.7 % 1i--.;;---1----~--+----➔---~---;.----+--1 

~ 35-···· : 
0.. SM-SC I 

30--·L--Hr----r----r----r---r----,----r----r-----;· 
25------1----....-------------------,...--------1i----, 
20,-1----+---1----+----+----+---~---+---------------;~-1 

1s--------11----,..---------
10-----1------.----➔--- __ _,_ ________ __,,__ ______ -! 

5 13/411 
I I #4 [····i #10 ,... I #40 t············l 

o--;,---i...._-,--J--7,---i--,---;t--L---,-_--;-,-~__,J-T,-----;r--711#200 I 
37.5 9.5 20 0.43 0. 5 

19.0 4.8 0.85 0.25 u.vn:, 
Grain Size In Millimeters 



NSP 

Boring MW-4B 
Sample at 21.5 feet 

Moisture Content= 
wet Density PCF = 
Dry Density PCF = 

ll.7% 
ERR 
ERR 

Wt soil and dish 
Dry soil & dish 
Dish 

soil+tube 
tube 

soil 
soil H 
diameter 
Area 

SIEVE ANALYSIS 

Dry weight of total sample= 216.3 

weight % 
Sieve# retained Finer Finer 

1.5 inch 0 100.00% 100.0 
3/4 inch 0 100.00% 100.0 
3/8 inch 0 100.00% 100.0 
# 4 3.27 98.49% 98.5 
# 10 8.99 95.84% 95.8 
# 20 16.84 92.21% 92.2 
# 40 31.53 85.42% 85.4 
# 60 61.66 71.49% 71.5 
# 100 90.98 57.94% 57.9 
# 200 110.36 48.98% 49.0 

466.l 
440.9 
224.6 

0 
0 
0 
0 

2.416 
4.582 

mm 

37.5 
19.0 
9.5 
4.8 
2.0 

0.85 
0.43 
0.25 
0.15 

0.075 



MECHANICAL ANALYSIS 
SAO HAO BLK SA O -#200 0 

OVVNER ,CL,ENT_...f\....,,IS~P ___________ Jos NUMBER _·..;;;;..o_~...::;,_..;.....J.-=D:;_7......,/1----_ 
LOCATION/PROJECT ________________ DATE l.t>/Z7}°1,P 

I 
r, 1',z::: 

SORING MW4B SAMPLE ----DEPTH-~-~--- BY R.J H 
DENSITY MOISTURE ANALYSIS ,w: 

HEIGHT- DIAMETER- PAN .:::>I~ 
NUMBER OF RINGS Wf. OF PAN & WET SOIL 4w l 
WT. OF RINGS & WET SOIL WT. OF PAN & ORY SOIL Zf-40~, 
WT. OF RINGS WT. OF MOISTURE 

WT. OF WET SOIL WT. OF PAN 224-,.lo 
FJao DENSITY WT. OF DRY SOIL 

ORY DENSITY MOISTURE CONTENT % 1r1 

WET SAMPLE 

WT. OF WET SAMPLE & PAN . I FIELD SAMPLE CONTAINER I 
WT.OFPAN 

WI. -OF WET SOIL 
• WJ'.'_tJF-~ORIED l 

ORY SIEVE 

I 
WASH SIEVE I 



GRADATION CURVE 
Boring MW-4A Sample at 22-24 feet 

1:_ ......... -~~~ ............................................... : ............................................... , ....................... _ ................................. . 
90 : ............ ·····················: ..................... .... : .. .:. .... ·-·············-······················· .......... . 

: : --·--· : . 

:--1-::-:::::-:::::;._i==-:==: =--l ···· ·- s~1:-- ~;- :==~ --· 
- 70 i i 1·-'\_----1 : 
'5> 65,-~----+---~-- +------- :.: .... \.----·········-··· .. •-··· 
I eo,-~----1---~-----------\.----...,......-----•1►•···-·· 
~ $--i------1-----------------""-·+-------------1 
~ 50,""li=========.-----r---t---~----t·\ 
if 45- moisture 12.0 % -----------,----t-->t-----,,---~------i 
i 40 r· \\ l-------+--i 35- SP-SM t--+---:-----+---+----+----+--.,...\-+1------i----+----1 

30----------------------------•---------\ · 25---.....---------------------------...,_--
~ 20---.--------,--..-----------.....,.....--~~\----

15-t---.....---+-------+----+----;----+---....---:.-._: _______ ==----+--l 

10-~--- ----,-----+---+------+---+--~---i----_.. 

5 
1 
s14" f······ 1 #4 t·-J #1 o 11----<---11 #40 1············l...··-········ 1..--#...._20_0 ......... I 

0-'---;-,--L--..-___;I------;-, ----L--,-_....-;___,__1---,,,----L---,,-..I-----;-,---,-, ----L--.-_ ___J 

37.5 9.5 2.0 0.43 0.15 
19.0 4.8 0.85 

Grain Size In Millimeters 
0.25 0.075 



NSP Project 

Boring MW-4A 
Sample at 22-24 feet 

Moisture Content= 12.0 

Dry weight of total sample= 

Sieve# 

1.5 inch 
3/4 inch 
3/8 inch 
# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

Wet soil & dish 
Dry soil & dish 
Dish 

SIEVE ANALYSIS 

336.1 g 

weight % 
retained Finer Finer 

0 100.00% 100.0 
21.82 93.51% 93.5 
33.27 90.10% 90.l 
47.22 85.95% 86.0 
66.27 80.28% 80.3 
92.02 72.62% 72.6 

159.34 52.59% 52.6 
253.5 24.58% 24.6 
286.5 14.76% 14.8 
300.l 10.71% 10.7 

587.5 
547.2 
211.1 

mm 

37.5 
19.0 
9.5 
4.8 
2.0 

0.85 
0.43 
0.25 
0.15 

0.075 



I/ I 

MECHANICAL ANALYSIS ~ HA -#20< 

DATE (v I (8 ,~(_£; BY git+ 
JOB NUMBER 0.S(p#- 0'/ \ OWNER/CLIENT f\l5P 'Ft;oJ 6C-:t 
LOCATION ____________ _ 

BORING (\/l W - 4B SAMPLE _____ _ DEPTH 22-- 2-4 

-

NUMBER OF RINGS DISH .:::> 1 '~ 

WT. OF RINGS & WET son. WT. OF DISH & WET SOD.. . '3fo ], ?.. .. --····················· ...... -.... ·······••.•··············· 
. WT. OF RINGS WT. OF DISH & DRY SOIL .'?ff-.7/2.., . •.....•................ . .......... •••••..•...•............. 
WT. OF WET SOL WT. OF MOISTURE 

························ . ~. ·.J ... FIELD DENSITY WT. OFOISH .••••••..••.............. . . . .l. . ... 
DRY DENSITY WT. OF ORY SOL 

. FIELD MOISTURE CONTENT /Z.0 

WASH SIEVE ___ _ DRY SIEVE ___ _ W8GHT OF OVEN DRY SOD. ____ (grams) 

DISH DISH SIEVE WEIGHT ACCI.MlA..ATIVE Accu.u..ATlVE PERCENT 

NUMBER WEIGHT HJMBER RETAN:D WEIGHT 
RETAINED RETAl1E> FNER 

3• 

, -1/Z' 0 
. 3/4· 2J.(o2- ' ' 

~ 
3/S- ~-2-7 
~ 4-7~22-
PAN 

. 

70TAl 

ACCUM ACClJMU..ATIVE PERCENT 
DISH DISH SEVE WEIGHT WEGir 

NUMBER NUMBER PARTIAL TOTAL 
WEIGHT RETANEO RETAINED 

RETAINED FtllER FINER 

#10 {do.?_7 

#20 °)2...CJ2 
#40 ll31.'34-
#60 2J:33,~D i' 

#100 1?6'~S ' I 

9:C0.7 
! 

#200 

PAN 

TOTAL ,, 

~mes&Moore 



GRADATION CURVE 
Boring MW-4A Sample at 26-28 feet 

60 

55 

50 

45- moisture 8.8 
40-

SM ~·-·····-·-35-

'¾I
-I ______ __,_ ____ ~ __ '\....,...,....\ __ 

' 
30 

25 

20,-1----,-----+-----,-----------+----t--- ------

15-t-------+----+----+----+----.----+----i------<----t 

10~----,..-----------------------,,----....---+---t 

~- ···········!··············1 3/4" t··- i #4 t-··-J #1 o 1············+············1 #40 1···········-+·····-··-······--·+------------i #200 I 
I I I I 

37.5 9.5 2.0 0.43 0.15 
19.0 4.8 0.85 

Grain Size In Millimeters 
0.25 0.075 



NSP Project 

Boring MW-4A 
Sample at 26-28 feet 

Moisture Content= 8.8 

Dry weight of total sample= 

Sieve# 

1.5 inch 
3/4 inch 
3/8 inch 
# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

Wet soil & dish 
Dry soil & dish 
Dish 

SIEVE ANALYSIS 

120 g 

weight % 
retained Finer Finer 

0 100.00% 100.0 
0 100.00% 100.0 
0 100.00% 100.0 

1.35 98.88% 98.9 
4.44 96.30% 96.3 

10.51 91.24% 91.2 
24.88 79.27% 79.3 
48.57 59.53% 59.5 
68.19 43.17% 43.2 
81.31 32.24% 32.2 

351. 9 
341.4 
221.4 

mm 

37.5 
19.0 

9.5 
4.8 
2.0 

0.85 
0.43 
0.25 
0.15 

0.075 



MECHANICAL ANALYSIS @ HA -#20( 

DATE LP I I e I 1 ~ BY _r:?.___,:~=-tt;_:___ _______ _ 
JOBNUMBERO54?44: -071 OWNER/CLIENT NSP (f20}€(+ 

.I 
LOCATION ____________ _ 

BORING MW - 4-:+4 SAMPLE ____ _ DEPTH 2_0 - 2f3 

NUM8e:t OF RINGS DISH 6T2.... 
WT. OF RINGS & WET SOIL WT. OF DtSH & WET SOL .88.t.,.q ... ....•.................. . . --....... ························· 
WT. OFRINGS WT. OF DISH & DRY SOIL . .½l-.1-.. •...................... . ......... - ························· WT. OF WET SOL WT. OF MOISTURE 

························ .... -.. ?:t-. 
FIELD DENSITY WT. OFOISH .. Z.~d., ... •••••..••...•.....•...... 
DRY OBISITY WT. OF ORY SOL 

FIELD MOISTURE CONTENT k.~ 
WASH SIEVE ____ ORY SIEVE ___ _ W8GHT OF OVEN DRY SOIL ____ (grams) 

DISH OCSH SIEVE WEIGHT ACCUMUL.ATIVE ACClMU..ATIVE PERCENT 

NUMBER WEJGHT NUMBER RETAIIED WBGHT 
RETAINED RETAIED FlNEFI 

3• 

1 -1/2" 

. 3/4· ' I 

, 3/f!" . 0 . 

~ ·1,5.5 
PAN 

70TAt. 

ACCUM. ACCI.Jt,,U.AllVPERCENT 
DISH DISH SIEVE WEIGHT WEIGHT 

NUMBER WEIGHT NUMBER 
PARTlAL TOTAL 

RETANEO RETAINED 
RETAINED RIIER FINER 

#10 ~.A~ 
I I I 

#20 lD.5/ 
~ #40 2..4.ee 

#60 ·W.57 ~ 

#100 
1d?J,19 I 

~,.5{ 
! 

#200 

PAN 

TOTAL 
~ 

~-Dames & Moore 



GRADATION CURVE 
Boring MW-13 Sample at 38-40 feet 

,:~ _l -_ __L ___ _ ~ 1---- - a----- ____ __ 

ff=-[- ~:-:_::=:--~~~::=:~~:~~----1=---~~:::: 
~ ss---,.-----~--··········· ···············-----·\········ , i~ --~--~--~ 
~ ss----------~--~----~\\ ·····-----------
! 50 
LI. 45- moisture 14.8 % I 

40-·· 

35- .. SM 
30 

25 

20 

15 

10 

5 

0 

).___ ..... ' ---~--+--l ____ ___,_ ____________ ~ I 

I 

37.5 

r----_ --------------- ,_.______ ' ...... . 

13/411 ~·-
I 

S.5 
19.0 

I j ..... j I 
#4 u#10 I i#4o 1 

4.8 

I 

20 
0.85 

Grain Size In Millimeters 

0.43 
I I 

····-1#200 I 
0.15 

0.25 0.075 



NSP Project 

Boring MW-13 
Sample at 38-40 feet 

Moisture Content= 14.8 

Dry weight of total sample= 

Sieve# 

1.5 inch 
3/4 inch 
3/8 inch 
# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
t; 200 

Wet soil & dish 
Dry soil & dish 
Dish 

SIEVE ANALYSIS 

197.8 g 

weight % 
retained Finer Finer 

0 100.00% 100.0 
0 100.00% 100.0 
0 100.00% 100.0 
0 100.00% 100.0 

l.68 99.15% 99.2 
33.18 83.23% 83.2 

105.94 46.44% 46.4 
144.85 26.77% 26.8 
159.44 19.39% 19.4 
167.37 15.38% 15.4 

411.4 
382.1 
184.3 

mm 

37.5 
19.0 
9.5 
4.8 
2.0 

0.85 
0.43 
0.25 
0.15 

0.075 



MECHANICAL ANALYSIS @ HA -#20( 

DATE l_p I J tc•/0)&? BY ..:...:R:>-...i+t-l...--------
JOB NuMs~ 0 SlM-4: --0 7 / owNERtcuENT l\ l"S P B?c . .c r+ -LOCATION ____________ _ 

BORING_M_vJ_-_13 __ _ SAMPLE ____ _ DEPTH ~-40 
. 

NUMBER OF RINGS D1SH -~f~ 
WT. OF RINGS & WET son.. WT. OF DISH & WET SOIL .-1:1.l ! ~-. .............•..•...... ........... ·······••.•··············· 
WT. OFRINGS WT. OF DISH & DRY SOIL -~-..L .. ..••................... ........... •.••.•.•........•....... , 
WT. OF WET SOL WT. OF MOISTURE ························ -\~~-F18.DDENSITY WT. OF DISH .••••............•....... . . . . . . . . .. 
ORY DENSITY WT. OF DAY son.. 

FIELD MOISTURE CONTENT tt.f- e 
WASH SIEVE ____ ORY SIEVE ___ _ W8GHT OF OVEN DRY SOl. ____ (grams) 

OISH DISH SIEVE WEIGHT ACCUMULATIVE ACClMU..ATIVE PERCENT 

NUMBER WBGKT NUMBER RETAN:D WEIGl-fT 
RETAINED RETAl!IED FNER 

3· 

, ·1/2' 

. 3/4· 
' I 

, 3/S- . 

~4 0 
PAN 

TOTAL 

ACCUM. ACCI.N.LJ.TIVEPERCENT 
DISH DISH SIEVE WBGHT WEIGHT 

NUMBER 
PARTIAL TOTAL 

WEIGHT NUMBER RETAINED RETANED 
RETAINED FIER FINER 

#10 ·,.~ 
#20 ?3.16 
#40 \C6.'14-
#60 l44.€5 ;• 

#100 tr:31,4-'f I 

l<P?.'87 ' 
#200 

PAN 

TOTAL 

~mes&Moore 



19.0 

GRADATION CURVE 
Boring MW-5C Sample at 71-73 feet 

4.8 0.85 
Grain Size In Millimeters 

0.25 0.075 



NSP Project 

Boring MW-SC 
Sample at 71-73 feet 

Moisture Content= 13.0 

Dry weight of total sample= 

Wet soil & dish 
Dry soil & dish 
Dish 

SIEVE ANALYSIS 

243.3 g 

weight % 
Sieve# retained Finer Finer 

1.5 inch 0 100.00% 100.0 
3/4 inch 16.46 93.23% 93.2 
3/8 inch 24.85 89.79% 89.8 
# 4 31.12 87.21% 87.2 
# 10 37.52 84.58% 84.6 
# 20 55.32 77.26% 77.3 
# 40 95.29 60.83% 60.8 
# 60 147.3 39.46% 39.5 
# 100 187.28 23.03% 23.0 
# 200 210.5 13.48% 13.5 

486.6 
455 

211.7 

mm 

37.5 
19.0 
9.5 
4.8 
2.0 

0.85 
0.43 
0.25 
0.15 

0.075 



MECHANICAL ANALYSIS ~ HA -#20 

DATE L/J(l0f'10 BY .l..=:.td:H....t_

1

.!......:...-----------T" 

JOBNUMBER ID5G44- 07/ OWNER/CLIENT M:2P ~eL+ 5ti-Mpje5 
LOCATION ___________ _ 

BORING (\f\VJ - QC., SAMPLE _____ DEPTH '( I - 'i3 

NUMBER OF RINGS DISH ...c;n:;o 
WT. OF RINGS & WET SOL wr. OF DISH & Wcf SOL -~Jlf-·············-········· ........... ························· 
WT.OF RINGS wr. OF DtSH & DRY SOIL ······················· ........... ························· -.... -.... -WT. OF Wcf SOL wr. OF MOISTURE ························ ······1··· FIB.DOENSrTY wr. OFDtSH .. ~.I.· .... ••••••..........••....... 
ORY DENSITY wr. OF ORY SOIL 

FED MOISTURE CONTeIT r ;,o 
WASH SIEVE ____ DAY SIEVE ___ _ W8GHT OF OVEN DAY SOIL ____ {grams) 

DISH OCSH SEVE WBGHT ACCUMU..ATIVE ACCUMU..ATIVE PERCENT 

NUMBER WEJGHT ~ RETANED WElGHT 
RETAN:D RETAN:D FNER 

3• 

1-1/2" 0 
. 3/4· llo~4-&o I 

I 

., 3/8"' 2..4. e6 
~ BJ. 12-
PAN 

TOTAL 

I 

ACCUM. ACCUMlA..ATIVE PelCENT 
DISH DISH SIEVE WEIGHT WEIGliT 

NUMBER WEIGHT NUMBER 
PARTlAL. TOTAL 

RETANED RETAINED 
RETAINED flllER FINER 

#10 37-'?2 
#20 ':6.~2. 
#40 ~:2-°l 
#60 }:47~ i 

#100 \07,19, r 

~D.9.t. 
! 

#200 , 

PAN 

TOTAL 

~~ames & Moore 



~ . ., -•~:~ 

~·· 

ATTERBERG LIMITS TEST DATA JO fl t, C . ·../-.G ,-., - --: ✓ <:::r' · ,_ 

(Ll[N:/OwN(R ____ \,_,~-=---------------
LO(A110N ___________________ _ 

BO R I N Gf-1.W.-t.£: : "'::,LE 

FIELD DENSITY er ____ . __ ; __ / __ . 

2 O[i[RM INAi ION 1 2 

DISH 62..0 
Wi OF DISH .. WET S 01 L .. J!o4,cP ... ···············-··-··-·················-· ····················•···· WT DF DISH ♦ OllY SOIL 14<e,7 ···········································--Wi OF MOISiUR[ 

FIELD O[NSl1Y 
.......................................... _ ..... 49; .. r .... .......................•. 

WT OF DISH 

····•················•··•······················ 
DRY !)[NSliY Wi OF ORY SOIL 

iHIS 15 AN l/8-tNCH iHREAO FI£ LO MOISiURE CON'TENi 

PLASTIC LIMIT BY Qlli.b~ 
l 2 5 6 

DISH 

WT OF DISH 

Wi OF DRY SO IL 

MOIS'TUR[ c:)Ni[NT 

LIQUID LIMIT 

O[i[RMINA'TION 1 2 s 6 

NUMBER OF BlOWS 

.• Li.r········ ···· 16.toi"···- ,a·.o:ilp°- --···-
W'T OF DISH• WE'T SOIL 

Wi OF O I SH • ORY SO I L 
---·······-····· -···········-·-··-· 

W'T OF MOISiURE 

~~~~~~:~~:.::~:~~~~=:~~~~~~~~~~~~~~~~~_-_-_-_-. ·····r·;·s·1······ ....... i.;511 ...... ·····1·:·ee··· .. ············ ........... .. 
WT OF ORY SOIL 

MOIS'TUR{ CONi[N'T 

FLOW CURVE ' I 

I I ' I 

I I I 

' 
' I I ... 

z I I I .... I I I ... 
z 
0 I I I 

u ' 
I .... I I .... I r-,....., I I 

Q:: ~, .... I ~ I 

<I) _......,._., 
I ;"") I 

Q\ I ~ - I 

\ l,...J ~ I I r-,..._' 
;;)[_ I I -;-,,...., 

I ' I I I I I I 1 11 11 I I I I I 1°11 
7 10 15 .~o 25 30 

NUMBER or BLOWS 
SUMMARY 

M:)ISiUR[ 
CONT[Ni LIQUID LIMIT 

I 

I 

I 

' 
I 

' 
I 

I 

I 

I 

I 

I 

I 

~ 

LIQUID LIMIT 
0 10 20 30 ~ ~ 60 70 80 

I I 50 
PLASTICITY CHART 

' ' l/ CH 

I .. v 40 

I I V 
/ ,°"' 30 I I ~y I CL 

I I V 
~ i ,_ 

/t' 
.v I 

I' "- MH a:oH 

I I V 
10 

V//.lCL- ML"i:7, ~ 
ML a OL ,, I I , 

0 
so 
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:S 11 !if Bf Rtf''Trl'I I I S lESI DAIA .Jv=, · •. - -----~--------------

CL' [~"/OwN[C -~~6~~----------------
L O: ! " : ON __________________ _ 

F'IELO DENSITY e1. ___ . __ ; __ / __ . 

2 0£1ERMINH ION 1 2 

DISH 

wT o• ;;1NuS ♦ \IJ(T SOIL Wi OF DISH• W[i SOIL 
...................... -.............. _ .... , .................................................. .. ·············--··---·····-········ - ......................... ··-····-----··· 

W'T OF O : SN • ORY SO I L 

Wi OF lolOIS'TUR[ ....................................... .. _, ....................... ···-··----·------·----·· 
FIELD DENSITY w'T OF DISH 

ORY OE NS Ii Y w'T OF ORY SOIL 

il11 S IS AN l/8- INCH iHR[AO FIELD MOISTURE CONTEN'T 

PLASTIC LIMIT er B::)HkYf:J..{.p 
1 2 ll 5 6 

I 
.. wi .. OF .. ';J 1.sH .. • .. •n .. so, L .......... e. PJt:, ..... '1 .. ~s ...................................................... _ ......................... ___ .................. . 

Wi OF DISH+ ORY SOIL 6,l'B 515 
Wi OF MOISTURE 

··wi ·oF ·01sH ...................... , ....... ,.40 .. ·· ..... , .'6./ ........ . 
,,. .......................................... . 

......................... ···················--~---···················· •.•..••.•............•... 
1'-l•~f Dill SOIL 

i.lOUIO LIMIT 

OEHRM INA'T ION 1 2 ; ll 5 
' 

6 

0 I SIi '26, 42 2£> 
NUloleER OF HOWS 30 2./ 14-
WT OF DISH+ WEi SO IL 14.'3 I 12-'?-4- ..... 1.\_ .. 0J.. ..... ·-·······--··-r----·····-··r··-·--............................................ , 

\0.4-2-·· w'T OF O 1 511 + ORY SO I L \17'3> €-77 ...•...................•.•...........•........• 
wi OF M()I STU RE ...........•.•..........•........•............. 

\.57 ..... ( .4-0 ........ ...... j.,40 ... ·······················- ---·················· ··-··-·····-······· ' 
W'T OF OISH 

·····················-························· 
WT OF OR l SOil 

lolOISTU~E CON'T[NT ;2...4. Lot I') 2-7,~4- ~.'?71 
LIQUID LIMIT 

0 10 20 30 .0 ~ 60 70 80 

' I ' I I so 
FLOW CUR\E I I I PLASTICITY CHART 

... 
z 

5\ 
~ 
:? 
~-

;2= 
eze 

7 

5 
!-4 

' 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t 
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APPENDIXE 

GROUNDWATER SAMPLE ANALYTICAL REPORTS 

AND SAMPLE CHAIN OF CUSTODY RECORDS 



NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue• Crandon, WI S4S20 
Tel:(715)478-2777 Fax:(715)478-3060 

)-. 

Client: Dames & Moore 
Attn: Dave Trainor 
2701 International 
#210 
Madison, WI 53704 

Project Description: NSP, Ashland 

Sample ID: MW-SA NLS#: 91952 
Ref. Line 1 of COC 16650 Description: MW-5A 

Lana 

Collected: 10/18/95 Received: 10/19/95 Reported: 11/02/95 

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 
Metals digestion - dissolved ICP 
Metals digestion - dissolved Furnace 
voes (water) by EPA 8021 
Organics Extraction (A/B/N) 
Acids/Bases/Neutrals by EPA 8270 

'··-- ,__ 

ANALYTICAL REPORT 

Result 

1. 9 
NO 
NO 
1. 7 
0.083 
2.2 
ND 
ND 
yes 
yes 
see attached 
yes 
see attached 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 
ug/L 
ug/L 

L __ 

WIS. LAB CERT. NO. 721026460 

PAGB: 1 NLS PROJBCT# 17854 

MDL LOQ Method Date 

1.8 6.5 SW846 6010 10/24/95 
0.16 0.58 SW846 6010 10/24/95 
0.61 2.1 SW846 6010 10/24/95 
1. 7 6.0 SW846 6010 10/24/95 
0.015 0.054 SW846 6010 10/24/95 
2.0 6.4 SW846 6010 10/24/95 
1.5 5.0 SW846 7740 10/23/95 
12 12 SW846 6010 10/24/95 

SW846 3050 10/23/95 
SW846 3050 10/23/95 
SW846 8021 10/24/95 

10/20/95 
SW846 8270 10/23/95 



NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue• Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

Client: Dames & Moore 
Attn: Dave Trainor 

1----

2701 International Lana 
#210 
Madison, WI 53704 

Project Description: NSP, Ashland 

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

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 
Metals digestion - dissolved ICP 
Metals digestion - dissolved Furnace 
voes (water) by EPA 8021 
Organics Extraction (A/B/N) 
Acids/Bases/Neutrals by EPA 8270 

l--

ANALYTICAL REPORT 

Result Units 

2.5 ug/L 
ND ug/L 
ND ug/L 
ND ug/1. 
0.046 mg/L 
3.3 ug/L 
ND ug/L 
ND ug/L 
yes 
yes 
see attached 
yes 
see attached 

\...-- j__ '--- I - -

WIS. LAB CERT. NO. 721026460 

PAGE: 2 NLS PROJECT# 17854 

MDL LOQ Method Date 

1.8 6.5 SW846 6010 10/24/95 
0.16 0.58 SW846 6010 10/24/95 
0.61 2.1 SW846 6010 10/24/95 
1. 7 6.0 SW846 6010 10/24/95 
0.015 0.054 SW846 6010 10/24/95 
2.0 6.4 SW846 6010 10/24/95 
1.5 5.0 SW846 7740 10/23/95 
12 12 SW846 6010 10/24/95 

SW846 3050 10/23/95 
SW846 3050 10/23/95 
SW846 8021 10/24/95 

10/20/95 
SW846 8270 10/23/95 



l- l--- \_. -

NORTHERN LAKE SERVICE, INC. 
Analylical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

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 

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, tot. as Se by furnace 
Zinc, dis. as Zn by ICP 
voes (water) by EPA 8021 
Or~anics Extraction (A/B/N) 
Acids/Bases/Neutrals by EPA 8270 

Sample ID: Trip Blank NLS#: 91955 
Ref. Line 4 of COC 16650 Description: Trip Blank 
Collected: 10/ 19/95 Received: 10/ 19/95 Reported: 11 /02/95 

Parameter 

voes (water) by EPA 8021 

l __ _J ------ ---------

WIS. l,AB CERT. NO. 721026460 

ANALYTICAL REPORT PAGB: 3 NLS PROJBCT# 11854 

Result Units MDL LOQ Method Date 

ND ug/L 1.1 3.9 SW846 6010 10/26/95 
ND ug/L 0.23 0.81 SW846 6010 10/26/95 
ND ug/L 0.60 2 .1 SW846 6010 10/26/95 
1.4 ug/L 0.68 2.4 SW846 6010 10/26/95 
2.5 mg/L 0.0017 0.0059 SW846 6010 10/26/95 
1. 3 ug/L 1. 2 4.2 SW846 6010 10/26/95 
ND ug/L 1.4 5.1 SW846 7740 11/01/95 
840 ug/L 12 12 SW846 6010 10/26/95 
see attached SW846 8021 10/20/95 
yes 10/20/95 
see attached SW846 8270 10/24/95 

Result MDL Method Date 

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 
DWB = Dry Weight Basis 

LOQ = Limit of Quantitation 
NA= Not Applicable 

ND= Not Detected Date 
tDWB = (mg/kg DWB)/10000 

-54..-~ 
Reviewed b; 

= Date Analysis Performed 

Authorized by: 

R. T. Krueger 
Laboratory Manager 



1--- 1-- 1-- l-- l-- I--

ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by E~A 8270 
Page: 1 

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

Analyte MDL 
Name ~ 
Acenaphthene 2.0 
Acenaphthylene 2.0 
Aniline 2.0 
Anthracene 2.0 
llenzoic Acid 10 
Ht!ll:1.0 (a) a11thracene 2.0 
lh:11:t.o (,ii JJVlt!lll! 2.0 
lJenzo (t,) f luoranthene 2.0 
Benzo (kl fluoranthene 2.0 
Benzo (g, h, ii perylene 2.0 
Bis (2-Chloroethoxy) methane 2.0 
Bis (2-Chloroethyll ether 2.0 
Bis (2-Chloroisopropyl) ether 2.0 
Bis (2-Ethylhexyll phthalate 10 
4-Bromophenyl phenyl ether 2.0 
Butyl benzyl phthalate 2.0 
2-Chloronaphthalene 2.0 
4-Chlorophenyl phenyl ether 2.0 
Chrysene 2.0 
Dibenzo (a,h) anthracene 2.0 
Di-n-butylphthalate 10 
Di-n-octylphthalate 2.0 
1,2-Dichlorobenzene 2.0 
1,3-Dichlorobenzene 2.0 
1,4-Dichlorobenzene 2.0 
Diethylphthalate 2.0 
Dimethylphthalate 2.0 
2,4-Dinitrotoluene 2.0 
2,6-Dinitrotoluene 2.0 
F'luoranthene 2.0 
F'luorene 2.0 
llexachlorobenzene 2.0 
Hexachlorobutadiene 2.0 
Hexachlorocyclopentadiene 2.0 
Hexachloroethane 2.0 
Indeno (1,2,3-cd) pyrene 2.0 
Isophorone 2.0 
Naphthalene 2.0 
Nitrobenzene 2.0 
n-Nitrosodiphenylamine 2.0 
Phenanthrene 2.0 
Pyrene 2.0 
I , 2, 4 -'l'ri ehlorobenze11e 2.0 
Benzyl alcohol 2.0 
4-Chloroaniline 2.0 
4-Chloro-3-methylphenol 2.0 
2-Chlorophenol 2.0 
Dibenzofuran 2.0 
2,4-Dichlorophenol 2.0 
2,4-Dirnethylphenol 2.0 
4,6-0initro-2-rnethylphenol 10 
2,4-Dinitrophenol 10 
2-Methylnaphthalene 2.0 
2-Methylphenol 2.0 

LOQ 

~ 

I-- l-- l-- I-- 1-- '--

91952 MW-SA 
~ 

ND 
13 
15 
8.7 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.0 
ND 
ND 
ND 
ND 
ND 
ND 

650 
ND 
ND 

8.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

180 
ND 
ND 

79 
160 



/ 
l---- l--- l- l-- l-- l--

ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270 
Page: 2 

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

Analyte MDL 
Name !!9L.!! 
4-Methylphenol 2.0 
2-Nitroaniline 10 
3-Nitroaniline 10 
4 -Nit roanil i ne 10 
2-Nitrophenol 2.0 
•I Nit 1ophenol 10 
N Nil1rnw-tJi-N-pr·opyldmine 2.0 
Pentachlorophenol 10 
Phenol 2.0 
2,4,5-Trichlorophenol 10 
2,4,6-Trichlorophenol 10 

LOQ 

!!9L.!! 

1-- 1-- l--

91952 MN-SA 
Y9L!! 
59 

ND 
ND 
ND 
ND 
ND 
ND 
RD 
ND 
ND 
ND 

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

J__ L_ 



L_ l__ __ L_ 

ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270 
Page: 3 

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

Analyte 
Name 
Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
H1!n.1.c, t,1) J11thrar.ene 
Uenzo (di pyrene 
Benzo (bl fluoranthene 
Benzo (kl fluoranthene 
Benzo (g, h, ii perylene 
Bis (2-Chloroethoxyl methane 
Bis 12-Chloroethyll ether 
Bis (2-Chloroisopropyll ether 
Bis (2-Ethylhexyll phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2 -Ch l 01·onapht ha l ene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo (a,hl anthracene 
Di-n-butylphthalate 
Di-n-octylphthalate 
l,2·0ichlorol>enzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno (1,2,3-cdl pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
n-Nitrosodiphenylamine 
l'lu-11.111t "' f"llt~ 

Py1·ene 
1,2,4-Trichlorobenzene 
Benzyl alcohol 
4 -Chloroanil ine 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dibenzofuran 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Methylnaphthalene 

MDL 
!!9.l!! 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
100 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
:.!O 

20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
100-
20 

LOO 91953 MW-58 
!!9.l!! ~ 

ND 
200 

ND 
54 

ND 
23 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

20 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

41 
72 

ND 
ND 
ND 
ND 
NO 
NO 

2200 
ND 
ND 

180 
58 

ND 
NO 
ND 
ND 
NO 
NO 
ND 

1100 
NO 
NO 

770 

---------------------·------ --------·----··· 



/ 
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ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270 
Page: 4 

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

Analyte MDL 
Name ~ 
2-Methylphenol 20 
4-Methylphenol 20 
2-Nitroaniline 100 
J-Nitroani line 100 
4 -Nit roan i line 100 
:~ Nil n>pheno I 20 
1 Nilrophcnul 100 
N-Nitroso-di-N-propylamine 20 
Pentachlorophenol 100 
Phenol 20 
2,4,5-Trichlorophenol 100 
2,4,6-Trichlorophenol 100 

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

LOO 
~ 

1-- I-- 1-- 1-- 1- .___ __ l-- J__ 

9195] MW-SB 
~ 
450 
750 

ND 
ND 
HQ 
ND 
ND 
ND 
ND 

270 
ND 
ND 
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ANALYTICAL RESULTS: METHOD Bases/Neutrals/Acids by EPA 8270 
Page: 5 

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

Analyte 
Name 
Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
11,,11:r.o (al a11th1·acene 
Uc11zo (al pyr·ene 
Benzo (bl fluoranthene 
Benzo (kl fluoranthene 
Benzo (g,h,i) perylene 
Bis (2-Chloroethoxy) methane 
Bis (2-Chloroethyll ether 
Bis (2-Chloroisopropyll ether 
Bis (2-Ethylhexyll phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo (a,hl anthracene 
Di-n-butylphthalate 
Di-n-octylphthalate 
1,2-Dichlorobenzene 
l,J-Dichlorobenzene 
1,4-Dichlorobenzene 
J,J-Dichlorobenzidine 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
llexachlorocyclopentadiene 
llexachloroethane 
Indeno (1, 2, J-cdl pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
11-Nitrosodiphenylamine 

Pytene 
l, 2, 4 -Tr· ichlorobenzene 
Benzyl alcohol 
4-Chloroaniline 
4-Chloro-J-methylphenol 
2-Chlorophenol 
Dibenzofuran 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Methylnaphthalene 

MDL 
!:19& 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
100 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
~o 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
100. 
20 

LOO 
!:19& 

91954 MW-5 
~ 
]40 

ND 
ND 

84 
ND 

41 
36 
25 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

37 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

100 
110 

ND 
ND 
ND 
ND 
ND 
ND 

1100 
ND 
ND 

JSO 
150 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

350 

L__ . .J __ _,!_ __ _ J 
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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 
Name !!~ 
2-Methylphenol 20 
4-Methylphenol 20 
2-Nitroaniline 100 
j Nit roani I ine 100 
1 -Nitroaniline 100 

Nii t oph1!110 I 20 
1 Nil I upl1c110 I 100 
N-Nitroso-di-N-propylamine 20 
Pentachlorophenol 100 
Phenol 20 
2,4,5-Trichlorophenol 100 
2,4,6-Trichlorophenol 100 

LOO 
!!91!! 

I_ I L I - - __ l 

91954 Mlf-5 

!!91!! 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



L __ L ___ 1 
/ 

I 

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 LOO 91952 MW-SA 
Name ~ ~ ~ 
Benzene 5.7 20 13000 
Bromobenzene 17 56 ND 
Bromochloromethane 17 65 ND 
Bromodichloromethane 14 47 ND 
Rromoform 30 100 ND 
Un.nnomethane 11 43 ND 
n-llulylbenzene 12 42 14 
sec-Butylbenzene 9.3 32 ND 
tert-Butylbenzene 14 47 ND 
Carbon Tetrachloride 32 110 ND 
Chlorobenzene 27 100 ND 
Chloroethane 11 39 ND 
Ch lor·oform 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-Dichlorobenzene 15 53 ND 
1,3-Dichlorobenzene 27 90 ND 
1,4-Dichlorobenzene 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 
Ethyl benzene 7.3 24 1600 
Hexachlorobutadiene 18 62 ND 
Isopropylbenzene 9.1 31 38 
p-Isopropyltoluene 38 120 ND 
Methylene chloride 9.7 37 ND 
Naphthalene 28 94 1900 
II 1'1 opy I be11zc•nt• 22 69 ND 
ortho-Xylene/Slyrene 23 80 410 
1,1,1,2-Tetrachloroethane 27 100 ND 
1,1,2,2-Tetrachloroethane 17 65 ND 
Tetrachloroethene 21 73 ND 
Toluene 10 34 1600 
1,2,J-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 



I-- I-- \---- 1-- 1-- I--

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 
Name !:!9L!! 
1,2,4-Trimethylbenzene 18 
1,3,5-Trimethylbenzene 12 
Vinyl chloride 28 
meta.para-Xylene 43 
tert-Hutylmethyl ether 1] 

l:1,,pn1pyl f!I her· 1] 

SUI lO<Jdlt l(cCUVt!t·y UII I•' luo1·otJcnzt!nt: a lUI ' Su1·rogate Recovery on 1, 4 -Dichlorobutane = 82.6 ' 

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

LOO 
!:!9L!! 
61 
42 
92 
150 
49 
49 

l-- l-- 1-- 1-- l-

91952 MW-SA 
~ 
130 
44 

ND 
890 

ND 
16 
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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 
Name !!!U!! 
Benzene 5.7 
Bromobenzene 17 
Bromochloromethane 17 
Bromodichloromethane 14 
Bromoform 30 
n, ,,mo1nethanc 11 
11 Uulylbenzene 12 
sec-Butylbenzene 9.3 
tert-Butylbenzene 14 
Carbon Tetrachloride 32 
Chlorobenzene 27 
Chloroethane 11 
Chloroform 45 
Chloromethane 28 
2-Chlorotoluene 14 
4-Chlorotoluene 12 
Dibromochloromethane 15 
l,2-Dibromo-3-Chloropropane 27 
1,2-Dibromoethane 29 
Dibromomethane 37 
1,2-Dichlorobenzene 15 
l, J ·l>ichlorohenzene 27 
I, 4 -Uichlorobenzene 28 
Dichlorodifluoromethane 13 
1,1-Dichloroethane 17 
1,2-Dichloroethane 19 
I, I -Uichlon,elhene 11 
cis-1,2-Dichloroethene 25 
trans-1,2-Dichloroethene 9.5 
1,2-Dichloropropane 37 
l,l-Dichloropropane 21 
2,2-Dichloropropane 45 
1,1-Dichloropropene 32 
cis-1,3-Dichloropropene 20 
trans-1,3-Dichloropropene 20 
Ethyl benzene 7.3 
Hexachlorobutadiene 18 
lsopropylbenzene 9.1 
p-Isopropyltoluene 38 
Methylene chloride 9.7 
Naphthalene 28 
II 1'1 opy I heuzt:11e 22 
ortho-Xylene/Styrene 23 
1,1,1,2-Tetrachloroethane 27 
1,1,2,2-Tetrachloroethane 17 
Tetrachloroethene 21 
Toluene 10 
1,2,3-Trichlorobenzene 18 
1,2.4-Trichlorobenzene 12 
I, 1,1-Trichloroethane 18 
1,1,2-Trichloroethane 21 
Trichloroethene 9.6 
Trichlorofluoromethan~- u-
I, I.. 3 -Trich lot op,·opane 17 

LOO 
!!!U!! 
20 
56 
65 
47 
100 
43 
42 
32 
47 
110 
100 
39 
170 
97 
47 
42 
56 
100 
100 
140 
53 
90 
91 
40 
55 
72 
36 
85 
32 
140 
73 
170 
110 
75 
75 
24 
62 
31 
120 
37 
94 
69 
BO 
100 
65 
73 
34 
63 
40 
68 
81 
33 
40 
63 

91953 MW-58 

~ 
31000 

ND 
ND 
ND 
ND 
ND 

38 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

500 
ND 

12 
ND 
ND 

3800 
30 
6800 

ND 
ND 
ND 

18000 
ND 
ND 
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 
Name !:!!IL!! 
1,2,4-Trimethylbenzene 18 
1,3,5-Trimethylbenzene 12 
Vinyl chloride 28 
meta.para-Xylene 43 
tert-llut:ylmethyl ether 13 
IHt•fHt,pyl cl ht!t· 13 
Surtugdle kecove1·y on Fluorobenzene . 97 .. , ' Sur·rogate Recovery on 1,4-Dichlorobutane = 84. 0 ' 

LOQ 

!:!!IL!! 
61 
42 
92 
150 
49 
49 

91953 Mlf-5B 

~ 
460 
140 

ND 
2900 
16 

ND 

·-----·----- --------------------------------------------------------------------------------- ------------- -----------
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 
Page: 5 

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

Analyte MDL 
Name !!!lfl! 
Benzene 5.7 
Bromobenzene 17 
Bromochloromethane 17 
Bromodichloromethane 14 
Bromoform 30 
th, ,momPt harw 11 
u Uut y I lJt!ll:Gct1t:: 12 
sec-Butylbenzene 9.3 
tert-Butylbenzene 14 
Carbon Tetrachloride 32 
Chlorobenzene 27 
Chloroethane 11 
Chloroform 45 
Chloromethane 28 
2-Chlorotoluene 14 
4-Chlorotoluene 12 
Dibromochloromethane 15 
l,2-Dibromo-3-Chloropropane 27 
1,2-Dibromoethane 29 
Dibromomethane 37 
1,2-Dichlorobenzene 15 
1,3-Dichlorobenzene 27 
1,4-Dichlorobenzene 28 
Dichlorodifluoromethane 13 
1,1-Dichloroethane 17 
1,2-Dichloroethane 19 
1,1-Dichloroethene 11 
cis-1,2-Dichloroethene 25 
trans-1,2-Dichloroethene 9.5 
1,2-Dichloropropane 37 
1,3-Dichloropropane 21 
2,2-Dichloropropane 45 
1,1-Dichloropropene 32 
cis-1,3-Dichloropropene 20 
trans-1,3-Dichloropropene 20 
Ethyl benzene 7.3 
Hexachlorobutadiene 18 
Isopropylbenzene 9.1 
p-Isopropyltoluene 38 
Methylene chloride 9.7 
Naphthalene 28 
II 1'1 opy I l>enzcru~ 22 
on ho-Xy Jene/SL y,·ene 23 
1, 1,1,2-Tetrachloroethane 27 
1,1,2,2-Tetrachloroethane 17 
Tetrachloroethene 21 
Toluene 10 
1,2,J-Trichlorobenzene 18 
1,2,4-Trichlorobenzene 12 
1,1,1-Trichloroethane 18 
1,1,2-Trichloroethane 21 
Trichloroethene 9.6 
Tr ichlorof luoromethane._ 11. 
1,2,3-Trichloropropane 17 

LOO 
!!!IL!! 
20 
56 
65 
47 
100 
43 
42 
32 
47 
110 
100 
39 
170 
97 
47 
42 
56 
100 
100 
140 
53 
90 
91 
40 
55 
72 
36 
85 
32 
140 
73 
170 
110 
75 
75 
24 
62 
31 
120 
37 
94 
69 
80 
100 
65 
73 
34 
63 
40 
68 
81 
33 
40 
63 

91954 MW-5 

Y9L!! 
24 

ND 
ND 
ND 

.NO 
ND 

22 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

140 
ND 

36 
ND 
ND 

6700 
ND 

290 
ND 
ND 
ND 

120 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. --- --··-------- - .. ··-· ·-·----·-·--·------------------------------------------
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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 
Name ~ 
1,2,4-Trimethylbenzene 18 
l,3,5-Trimethylbenzene 12 
Vinyl chloride 28 
meta.para-Xylene 43 
tert-Butylmethyl ether 13 
I rn,p1 opyl ,., , .. ,.. 13 
SUI t·u<jdlt! lkCOVtHY 011 ~• 1uorobe11zene = 94. 0 \ 
Surrogate Recovery on 1,4-Dichlorobutane = 77.5 \ 

LOQ 

~ 
61 
42 
92 
150 
49 
49 

91954 MW-5 

!!91.!! 
62 
30 

ND 
90 

ND 
ND 
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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 

Analyle MDL 
Name !!9L!! 
Benzene 0.11 
Bromobenzene 0.34 
Bromochloromethane 0.34 
Bromodichloromethane 0.27 
Bromoform 0.60 
Iii 1111" .. uel h,t11t.! 0.23 
11 Uulylht!ll:t;t!IIC" 0.24 
sec-Butylbenzene 0.19 
tert-Butylbenzene 0.28 
Carbon Tetrachloride 0.65 
Chlorobenzene 0.55 
Chloroethane 0.23 
Chloroform 0.90 
Chloromethane 0.56 
2-Chlorotoluene 0.28 
4-Chlorotoluene 0.24 
Dibromochloromethane 0.30 
1,2-Dibromo-3-Chloropropane 0.54 
1,2-Dibromoethane 0.58 
Oibr·omomethane 0.75 
1,2-Dichlorobenzene 0.30 
1,3-Dichlorobenzene 0.54 
1,4-Dichlorobenzene 0.57 
Dichlorodifluoromethane 0.25 
1, 1-Dichloroelhane 0.35 
I, 2 -llichlor·oelhane 0.38 
1,1-Dichloroethene 0.21 
cis-1,2-Dichloroethene 0.49 
trans-1,2-Dichloroethene 0.19 
1,2-Dichloropropane 0.75 
1,J-Dichloropropane 0.42 
2,2-Dichloropropane 0.90 
1,1-Dichloropropene 0.65 
cis-1,3-Dichloropropene 0.40 
trans-1,3-Dichloropropene 0.40 
Ethyl benzene 0.15 
llexachlorobutadiene 0.36 
Isopropylbenzene 0.18 
p-Isopropyltoluene 0.17 
Methylene chloride 0.19 
Naphthalene 0.56 
II l 1n,py I be11zc11e 11.43 
ortho-Xylene/Styrene 0.46 
1,1,1,2-Tetrachloroethane 0.55 
1,1,2,2-Tetrachloroethane 0.35 
Tetrachloroethene 0.42 
Toluene 0.21 
1,2,3-Trichlorobenzene 0.37 
1,2,4-Trichlorobenzene 0.23 
1,1,1-Trichloroethane 0.36 
1,1,2-Trichloroethane 0.43 
Trichloroethene 0.19 
Tr· i ch lorof l uoromethane- 0.21 
1,2,3-Trichloropropane 0.33 

LOQ 91955 Trip Blank 
!!9L!! ~ 
0.39 ND 
1.1 ND 
1. 3 ND 
0.94 ND 
2.1 ND 
0.85 RD 
0.83 ND 
0.64 ND 
0.94 ND 
2.2 ND 
2.1 ND 
0.78 ND 
3.4 ND 
1.9 ND 
0.94 ND 
0.84 ND 
1.1 ND 
2.1 ND 
2.0 ND 
2.8 ND 
1.1 ND 
1.8 ND 
1.8 ND 
0.80 ND 
1.1 ND 
1. 4 ND 
0. 73 ND 
1. 7 ND 
0.63 ND 
2.8 ND 
1. 5 ND 
3.4 ND 
2.2 ND 
1.5 ND 
1.5 ND 
0.48 ND 
1. 2 ND 
0.63 ND 
2.4 ND 
0. 73 ND 
1. 9 ND 
1.4 ND 
1. 6 ND 
2.1 ND 
1. 3 ND 
1.5 ND 
0.69 ND 
1. 3 ND 
0.80 ND 
1.4 ND 
1.6 ND 
0.66 ND 
0.81 ND 
1. 3 ND 



\ __ L- L- L-

ANALYTICAL RESULTS: VOC's by EPA 8021 - Nater 
Page: 8 

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

Analyte MDL 
Name ~ 
~4-Trimethylbenzene 0.36 
1,3,5-Trimethylbenzene 0.24 
Vinyl chloride 0.55 
meta.para-Xylene 0.86 
tert-Butylmethyl ether 0.26 
lsopropyl ether 0.26 
Surrogate Recovery on Fluorobenzene = 99.4 \ 
Surrogate Recovery on 1,4-Dichlorobutane = 105 \ 

LOO 
~ 
1. 2 
0.84 
1. 8 
3.0 
0.98 
0.98 

L- L- I_ l_ 

91955 Trip Blank 
~L..!! 

ND 
ND 
ND 
ND 
ND 
ND 



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. 

CLIENT 

J SAMPLE TYPE: 
frN. surface water 

ww-wast-ier 
GW • groundwater 

Clelc:ril>e others 

RELINQUISHED BY (signature) 

DISPATCHED BY (signature) 

fYN • drinking water 
TIS •tissue 
AIR• air 

f 

PROO "' product 

SOIL• soil 
SEO ,. sediment 

RECEIVED BY (signature) 
' 

METHOD OF TRANSPORT 

NO. 166~0 

SAMPLE COLLECTION AND 

CHAIN OF CUSTODY RECORD 

CONTAINEFI 
p. plastic 
G• glass 
V•glasvial 
B • plastic bag 

describe others 

w_,, Lab ~"- JI•· 721026460 

P.0.NO. 

COLl.ECTION REMARKS 

PRESERVATIVES & PREPARATION 

NP • nothing IKldlld OH • sodium hyclrPxicle 
S,. sulfuric: acid HA• hydrochloric & 
N • nilric acid ascorbic acid -
2 ,. Zinc 8C11181e H • hyclrPcllloric acid 

iNNIIMI 

CUSTODY SEAL NO. (IF ANY) DA 

lb 

·I 
! 

Mi{o)i1f4¢•■ 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM Ml.l&I BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, HQ! PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES• CLIENT MAY KEEP PINK COPY. 

DUPLICATE COPY 



(

/ NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Envlromtental Services 
400 North Lake A venue • Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

I 
I 
I 
I 

I 

Client: Dames&: Moore 
Attn: Dave Trainor 
2701 International 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644-071 

Sample ID: MW-7 NLS#: 107027 
Rel. Line 1 of COC 19955 Description: MW-7 

) __ 

Lane 

Collected: 06/04/96 Received: 06/05/96 Reported: 06/19/96 

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 
voes (water) by EPA 8021 
Base/Neutral/Acid Extraction by 3510B 
Semivolatile GC/MS by 8270B 

Sample ID: MW-7A NLS#: 107028 
Rel. Line 2 of COC 19955 Description: MW-7A 
Collected: 06/04/96 Received: 06/05/96 Reported: 06/19/96 

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 
voes (water) by EPA 8021 
Base/Neutral/Acid Extraction by 3510B 
Semivolatile GC/MS by 8270B 

)___ l_ 

ANAL VTICAL REPORt 

Result ~ 

ND ug/L 
0.19 ug/L 
0.50 ug/L 
0.88 ug/L 
0.22 mg/L 
1.5 ug/L 
ND ug/L 
ND ug/L 
see attached 
yes 
see attached 

Result Units 

ND ug/L 
0.14 ug/L 
ND ug/L 
ND ug/L 
0.024 mg/L 
ND ug/L 
ND ug/L 
ND ug/L 
see attached 
yes 
see attached 

, __ _ L_ L __ L_ L_ __ 

WIS. LAB CERT. NO. 721026460 

PAGB: 1 NLS PROJECT# 27593 

---------·-- ... ·"~• -.p~---- .... 

MDL ~ Method Date 

1.6 5.7 SW846 6010 06/06/96 
0.12 0.38 SW846 6010 06/06/96 
0.26 0.93 SW846 6010 06/06/96 
0.54 1. 9 SW846 6010 06/06/96 
0.0010 0.0035 SW846 6010 06/06/96 
1. 5 5.2 SW846 6010 06/06/96 
1.8 6.5 SW846 7740 06/17/96 
12 12 SW846 6010 06/06/96 

SW846 8021 06/17/96 
EPA 3510B 06/07/96 
EPA 8270B 06/09/96 

MDL ~ Method Date 

1. 6 5.7 SW846 6010 06/06/96 
0.12 0.38 SW846 6010 06/06/96 
0.26 0.93 SW846 6010 06/06/96 
0.54 1. 9 SW846 6010 06/06/96 
0.0010 0.0035 SW846 6010 06/06/96 
1. 5 5.2 SW846 6010 06/06/96 
1.8 6.5 SW846 7740 06/17/96 
12 12 SW846 6010 06/06/96 

SW846 8021 06/12/96 
EPA 35108 06/0'l/96 
EPA 8270B 06/09/96 
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NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 
Analytical Laboratory and E•vironmental Services 
400 North Lake Avenue• Cr•ndon, WI S4S20 
Tel:(71S)478-2777 Fax:(71S)478-3060 

ANALYTICAL REPORT PAGB: 2 NLS PROJBCT# 27593 

Client: Dames & Moore 
Attn: Dave Trainor 
2701 International Lana 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644-071 

Sample ID: MW-8 NLS#: 107029 
Rel. line 3 of COC 19955 Description: MW-8 
Collected: 06/04/96 Received: 06/05/96 Reported: 06/19/96 

Par1U11eter 

Base/Neutral/Acid Extraction by 3510B 
Semivolatile GC/MS by 8270B 

Result ~ MDL 

yes 
see attached 

!!QQ Method 

EPA 3510B 
EPA 8270B 

Date 

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 Method Detection Limit 
DWB = Dry Weight Basis 

LOQ = Limit of Quantitation 
NA= Not Applicable 

ND a Not Detected Date= Date Analysis Performed 
,owe z (mg/kg owe)/10000 

~ R►C~ 
Reviewed by: 

Authorized by: 

R. T. Krueger 
Laboratory Manager 



ANALYTICAL RESULTS: voe· s by EPA 8021 - Wat:er 

! Page: l ..... Cust:omer: Dames &. Moore 

Project: Descript:ion: NSP Project: Tit:le: 05644-071 

Nort:hern Lake Service Project: Number: 27593 
i 
I - Analyt:e MDL LOO 10·:~; MW-7 

Name uq/L ~ UC:, 

Benzene 51 180 15(;: 

.L Bromobenzene 160 540 Nt 

Bromochloromet:hane 58 200 Nt 

i Bromodichloromet:hane 7l 240 Nt 

I Bromoform 7l 240 Nt ..... 
Bromomet:hane 50 170 Nt 

n-But:ylbenzene 41 140 20C 

I sec-But:ylbenzene 63 220 Nt 

1 t:ert:-Butylbenzene 59 200 Nt 

Carbon Tet:rachloride 54 180 Nt 

Chlorobenzene 56 190 Nt 
I Chloroethane 52 180 ND I 

..L Chloroform 22 69 Nt 

Chloromethane 52 180 Nt 

I 2-Chlorotoluene 68 230 ND 

J_ 4-Chlorotoluene 88 310 ND 

Dibromochloromethane 57 200 ND 

1,2-Dibromo-3-Chloropropane 230 780 ND 

l 1,2-Dibromoethane 62 210 ND 

Dibromometha."le 57 150 ND 

l,2-Dichlorobenzene 75 260 ND 

l,3-Dichlorobenzene 68 230 ND 
I 1,4-Dichlorobenzene 80 280 ND 

1 Dichlorodifluoromethane 51 180 ND 

1,1-Dichloroethane 64 220 ND 

I 
1,2-Dichloroethane 51 180 ND 

1 1,1-Dichloroecilene 53 180 ND 

cis-1,2-Dichloroethene 57 200 ND 

trans-1,2-Dichloroethene 53 180 ND 

I 1,2-Dichloropropane 52 180 ND 

..L 1,3-Dichloropropane 56 190 ND 

2,2-Dichloropropane 82 280 ND 

1,1-Dichloropropene 52 170 ND 

I cis-1,3-Dichloropropene 23 79 ND 

..L trans-l,3-Dichloropropene 52 180 ND 

Ethylbenzene 55 190 93C 

I 
Hexachlorobu:adiene 100 350 Nt 

! Isopropylbenzene 50 190 Nt 
..L p-Isopropylt:ol~ene 50 200 Nt 

Methylene chlor~de 57 200 Nt 

Napht:halene 7l 240 Jee: 
' n-Propylbenzene 62 210 Nt 

-'--
ortho-Xylene/St:y:-ene 54 190 33C 

l,l,l.2-Tet:rachloroet:hane 91 220 Nt 

l l,l,2,2-Tet:rac~loroethane 91 3l0 Nt 

Tet:rachloroet:hene 57 210 Nt 

Toluene Sl 180 29C 

1,2,3-Trichlorobenzene 78 270 Nt 

l,2,4-Trichloro=enzene 64 210 Nt 

l,l,l-Trichlo~oe:hane 64 220 Nt 

l,l,2-Trichloroe:hane S6 150 Nt 

Trichloroet:hene S2 180 Nt 

Trichlorofluor=~et:hane 67 230 Nt - l,2,3-Trichlor=propane 160 550 Nt 
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 

l?age: 2 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644-071 

Northern Lake Service Project Number: 27593 

Analyte 

~ 
l,2,4-Trimethylbenzene 

l,3,5-Trimethylbenzene 

Vinyl chloride 

MOL 
ug/L 
24 
76 

41 

meta.para-Xylene 120 

tert-Butylmethyl ether 89 

Isopropyl ether 100 
Surrogate Recovery on 2-Bromochlorobenzene (PIO) • 99.2 t 

Surrogate Recovery on 2-Bromochlorobenzene (HECD) • ll9 t 

LOO 
ug/L 

83 
260 

l30 
400 

3l0 

360 

l0":27 MW-7 

ua/:. 

26C 

Nt 

Nt 

47C 

Nt 

Nt 

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



ANALYTICAL RESULTS: voe· s by EPA 8021 - Wacer 

l Page: l 

Cuscomer: Dames & Moore 

Project: Oescripcion: NSP Project: Ticle: 05644-071 

i Norchern Lake Service Project: Number: 27593 

..L 
Analyce MDL LOO 10-:2s MW-7A 

I 
~ ~ !!.9.l!. ug/:. 

Benzene 95 330 66 o: 
I -- Bromobenzene 160 560 ND 

Bromochloromechane 58 180 ND 

I Bromodichloromechane 60 190 ND 
I Bromoform 190 660 ND I ...... 

Bromomechane 170 570 ND 

n-Butylbenzene 540 1900 29C: 

sec-Bucylbenzene 290 1000 610 

- cerc-Bucylbenzene 290 1000 ND 

Carbon Tecrachloride 630 2200 ND 

Chlorobenzene 450 1600 ND 

I Chloroethane 250 870 ND 
l 

C.'1loroform 320 1100 ND 

Chloromethane 360 1200 ND 

' 2-Chlorotoluene 290 
I 

1000 ND 

j_ 4-Chlorotoluene 260 880 ND 

Oibromochloromechane 120 430 ND 

l,2-0ibromo-3-Chloropropane 230 790 ND 

I l,2-Dibromoethane 120 420 ND 

l Oibromomethane 110 370 ND 

l,2-Dichlorobenzene 66 210 ND 

l 
l,3-Dichlorobenzene 400 1400 ND 

l,4-Dichlorobenzene 280 970 ND 

Dichlorodifluora-t.hane 350 1200 ND 

l,l•Dichloroethane 290 1000 ND 

l 
1,2-Dichloroethane 76 240 ND 

l,l-Dichloroethene 290 1000 ND 

cis-1,2-Dichloroethene 300 1000 ND 

trans-1,2-Dichloroethene 280 980 ND 

l 1,2-Dichloropropane 73 230 ND 

1,3-Dichloropropane 640 2200 ND 

2,2-Dichloropropane 640 2200 ND 

l,l-Dich~oroprcpene 270 940 ND 

l cis-1,3-Dichloropropene 350 1200 ND 

trans-1,3-Dichloropropene 280 960 ND 

Ethylbenzene 280 970 970 

Hexachlorobucad~ene 310 1100 ND 

!sopropylben:ene 290 1000 ND 

p-Isopropyltoluene 320 1100 ND 

Mechylene chlor~:e 220 770 ND 

Naphchalene 240 920 5500 

l n-Propylbenzene 270 940 2200 

orcho-Xylene/Str-ene 130 410 2100 

l,l,l,2-Tetrachloroethane 70 220 ND 

l,l,2,2-Tetrach:oroechane 390 1400 ND 
_J__ Tetrachloroethene 270 920 ND 

Toluene 250 970 4600 

i 
l.2,3-Trichlorc:enzene 150 500 ND 

I l,2,4-Tr.chlorc:enzene 130 460 ND I 
1,1,1-Trichlc~oe~~ane 310 1100 ND 

l,l,2-Trichlorce::.hane 150 510 ND 

Trichloroethene 340 1200 ND 

...,__ Trichloroflucrc:-:-.e::.hane 310 1100 ND 

l.2.3-Trichlorc~ropane 390 1400 ND 

' 

------- --·-- ---
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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 

Name 
1,2,4-Trimethyl~enzene 

l,3,5-Trimethylbenzene 

Vinyl chloride 

meta.para-Xylene 

tert-Butylmethyl ether 

Isopropyl ether 

MDL 

~ 
260 

570 

180 

610 
470 

62 

Surrogate Recovery on 2-Bromochlorobenzene-PID • 92.l t 

Surrogate Recovery on 2-Bromochlorobenzene-HECD • 89.9 t 

LOO 

~ 
1000 

2000 

620 

2100 

1600 

200 

72C 

ND 

l7CC 

ND 

ND 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: l 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644-071 
Northern Lake Service Project Number: 27593 

Analyte MDL 
Name !!!i.L1 
Acenaphthene l. 7 
Acenaphthylene l. 7 

4-Aminobiphenyl 1.6 
Aniline 1.4 

Anthracene 1.4 

Benzidine 5.7 
Benzo[a]anthracene l. 3 
Benzo[a]pyrene 1.5 
Benzo[b]fluoranthene 4.5 
Benzo[g,h,i]perylene 1.8 
Benzo[k]fluoranthene 1.4 
Benzoic Acid 6.6 
Benzyl Alcohol 2.9 
Bis(2-chloroethyllether 1.6 
Bis(2-chloroethoxylmethane 1.9 

Bis(2-ethylhexyl)phthalate 1.9 
Bis(2-chloroisopropyl)ether l. 7 

4-Bromophenyl-phenyl ether 1.3 
Butylbenzylphthalate 1.0 
2-Chlorophenol 1.5 
4-Chloro-3-methylphenol 1.6 
1-Chloronaphthalene 1.4 
2-Chloronaphthalene 1.8 

4-Chloroaniline 1.8 
4-Chlorophenyl-phenyl ether 1.5 

Chrysene 1.6 

Di-n-butylphthalate 1.7 

Di-n-octylphthalate 1.0 

Dibenzo[a,h]anthraeene 1.6 

Dibenzofuran 1.6 
1,2-Dichlorober.zene l.l 
1,3-Dichlorobenzene 0.96 

1,4-Diehlorober.zene 1.1 
3,3'-Dichlorobenzidine 2.1 
2,4-Dichlorophenol 1.8 
2,6-Dichlorophenol 1.8 

Diethylphthalate 1.9 
2,4-Dimethylphenol 1.2 
Dimethylphthala~e 1.8 
p-(Dimethylaminc:azobenzene 1.2 
4,6-Dinitro-2-~e~hylphenol 0.96 
2,4-Dinitrophencl 12 
2,4-Dinitrotoluene 1.7 

2,6-Dinitrotoluene l. 7 
Diphenylamine 1.6 

1,2-Diphenylhy:i=azine 2.4 

Fluoranthene 1.4 
Fluorene 1.4 
Hexachlorobenzene 1.4 
Hexachlorobutad~ene 1.3 
Hexachlorocyclc~entadiene 2.8 
Hexachloroethane 1.0 

Indeno[l.2,3-c=:?yrene 1.8 
Isophcrone l. 7 

------------------------- ···- -- -

LOO 1:-:21 

~ uc!:. 
5.4 lBC 

5.4 ND 

5.4 ND 

4.7 ND 

4.5 29 
20 ND 

4.2 9 . .; 

4.7 11 
15 8.8 
5.9 3.2 
4.5 ND 

22 ND 

9.7 ND 

5.2 ND 

6.3 ND 

6.1 ND 

5.6 ND 

4.5 ND 

3.3 ND 

5.2 ND 

5.4 ND 

4.7 ND 

6.1 ND 

5.9 ND 

5.2 ND 

5.2 9.6 
5.9 ND 

3.3 ND 

5.2 ND 

5.4 7.2 
3.5 ND 

3.3 ND 

3.8 ND 

7.3 ND 

6.1 ND 

5.9 ND 

6.3 ND 

3.8 160 
6.1 13 
4.0 ND 

3.0 ND 

41 ND 

5.4 ND 

5.9 ND 

5.4 ND 

7.8 ND 

4.5 29 
4.5 74 
4.7 ND 

4.2 ND 

9.4 ND 

3.3 ND 

5.9 ND 

5.6 ND 

\ 

MW-7 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 2 

Customer: Dames~ Moore 
Project Descript~on: NSP Project Title: 05644-071 
Northern Lake Se::vice Project Number: 27593 

Analyte 
Name 
2-Methylnaphtha~ene 
2-Methylphenol 
3 & 4-Methylpher.ol 

N-nitroso-di-n-p~opylamine 
N-nitrosodi-n-b~tylamine 
N-nitrosodimethy:amine 
N-nitrosopiperid~~e 

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 
l,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachloropbenol 
l,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surrogate Recove::y on 2-Fluorophenol • 
Surrogate Recove-.ry on Phenol-dS • 37.l 

56.3 

t 
Su=ogate Recove:y on Nitrobenzene-dS • 113 

t 

t 
Su=ogate Recove:-y on 2-Fluorobiphenyl • 76.0 t 

Surrogate Recove::y on 2,4,6-Tribromophenol • 73.0 
Surrogate Recove:-y on Terphenyl-dl4 • 65.5 t 

MDL 

~ 
l. 6 
1.8 
3.l 

l. 6 
l. 8 
l. l 
4.8 
l. 6 
2.1 
1.0 
l.5 
1.4 
l.8 
l.7 
3.0 
l.6 
l.0 

l.5 
1.5 
l.5 
1.5 
1.1 
l.4 
7.3 
1.6 
1.4 
l.4 
1.7 
2.0 

\ 

LOO 107:21 

~ ua/:. 

5.4 500 
5.9 100 

10 140 
5.2 ND 

5.9 ND 

3.8 ND 

17 ND 

5.4 ND 

6.6 3100 
3.3 ND 

5.2 ND 

4.7 ND 

5.9 ND 

5.6 ND 

10 ND 

5.4 ND 

3.3 ND 

4.9 ND 

4.9 ND 

5.2 ND 

4.7 130 
3.5 36 
4.5 49 
24 ND 

5.4 ND 

4.5 ND 
4.7 ND 

5.9 ND 

6.8 ND 

MW-7 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 3 

Customer: Dames & Moore 

Project Descriptlon: NSP Project Title: 05644-071 

Northern Lake Service Project Number: 27593 

Analyte 

~ 
Acenaphthene 

Acenaphthylene 
4-Aminobiphenyl 

Aniline 
Anthracene 

Benzi dine 
Benzo(a]anchracene 

Benzo(a]pyrene 
Benzo[b)fluorant~ene 

Benzo[g,h,i]perylene 

Benzo[k]fluoranr..~ene 

Benzoic Acid 
Benzyl Alcohol 

Bis{2-chloroechyl)ether 
Bis{2-chloroethoxy)methane 

Bis(2-ethylhexy1Jphthalate 

Bis(2-chloroisopropyl)ether 

4-Bromophenyl-phenyl ether 

Butylbenzylphthala;e 
2-0llorophenol 

4-0lloro-3-methylphenol 
1-0uoronaphthalene 
2-0lloronaphthalene 
4-0lloroaniline 
4-0llorophenyl-phenyl ether 
Chrysene 
Di-n-butylphthalate 

Oi-n-octylphthalace 
Oibenzo[a,h]anth=acene 
Oibenzofuran 
1,2-0ichlorobe=ene 

1,3-0ichlorobe=ene 
1,4-0ichlorobe::.zene 
3,3'-0ichlorobe=idine 

2,4-0ichlorophe:ol 

2,6-Dichlorophe:ol 
Oiethylphchalaa 
2,4-0imethylphen::>l 

Oimethylphchala~e 

p-{Oimethylamin: azobenzene 

4,6-Dinitro-2-~e~hylphenol 

2,4-Dinitrophen:: 

2,4-0initrocol~ene 

2.6-0initrotol~e.~e 

Oiphenylamine 
1,2-Diphenylhy:::azine 
Fluoranthene 
Fluorene 
Hexachloroben:ene 

Hexachlorobutac~ene 
Hexachlorocycl:pentadiene 

Hexachloroetha::e 
Indeno[:,2,3-c=:pyrene 

Isophor::>ne 

MOL 
ug/L 
l. 3 

l. 3 

1.2 
l.l 

l.l 

4.4 

1.0 

1.2 

3.4 

1.4 

l.l 

5.0 
2.2 

1.2 
1.4 
1.5 

1.3 

1.0 

0.77 

1.2 

1.3 

1.1 
1.4 

1.4 

1.2 

1.2 

1.3 

0.77 

l.3 

1.3 

0.81 
0.74 

0.86 

l.6 

1.4 

1.4 

l.5 

0.92 

1.4 

0.95 

0.73 

9.2 

1.3 

l.3 

1.3 

l.8 

l.l 

l.l 

l.l 

0.97 

2.2 
0. 77 

1.4 

l. 3 

LOO 

uq/L 
4.1 
4.1 

4.1 

3.6 
3.4 

15 
3.2 

3.6 

11 

4.5 

3.4 

17 
7.4 

4.0 

4.9 
4.7 

4.3 

3.4 

2.5 

4.0 

4.1 

3.6 
4.7 

4.5 
4.0 

4.0 

4.5 

2.5 

4.0 

4.1 

2.7 

2.5 

2.9 

5.6 
4.7 

4.5 
4.9 

2.9 
4.7 

3.1 

2.3 

32 
4.1 

4.5 

4.1 

5.9 

3.4 
3.4 
3.6 

3.2 
7.2 

2.5 

4.5 

4.3 

107::s MW-7A 

ug/: 

14 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

2.4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

15 

NO 

11P 
ND 

NO 

NO 

NO 

ND 

llO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

33 

ND 

ND 

NO 

ND 

ND 

NO 
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ANALYTICAL RESULTS: Semi-Volable Organic Compounds by EPA 8270B 

Page: 4 
Customer: Dames, Moore 

Project Description: NSP Project Title: 05644-071 

Northern Lake Se:-vice Project Number: 27593 

Anal~e 

~ 
2-Methylnaphthalene 
2-Methylphenol 
3 • 4-Methylphe~ol 
N-nitroso-di-n-propylamine 
N-nitrosodi-n-b~tylamine 
N-nitrosodimet~y:amine 
N-nitrosopiperii~ne 
N-nitrosodiphe~y: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-Trichlorobenzene 
2,4,S·Trichlorophenol 
2,4,6-Trichlorophenol 

Su=ogate Recove::y on 2·Fluorophenol • 
Surrogate Recove::y on Pnenol-dS • 39. 0 

60.4 
t 

Surrogate Recovery on Nitrobenzene•dS • 160 

t 

t 
Surrogate Reccve::y on 2-Fluorobiphenyl • 76.6 

Surrogate Recove::y on 2,4,6-Tribromophenol • 

Surrogate Recove::y on Terphenyl-dl4 • 68.5 t 

MDL 

~ 
1. 2 
1.4 
2.3 
1.2 
1.4 
0.85 
3.7 
1.3 

1. 6 
o. 77 

1.2 
1.1 
1.4 
1.3 
2.3 
1.2 
0. 77 
1.1 

1.1 
1.2 

l.l 

0.81 
l.l 
5.6 
1.2 
1.0 
l.l 
1.3 
1.5 

t 
74.5 t 

LOQ 10, :20 

~ 
--- .... -,..; 

!!It!! 
4.1 l20C 
4.5 39 
7.7 150 
4.0 ND 

4.5 ND 

2.9 ND 

13 ND· 

4.1 ND 

5.0 390C 

2.5 ND 

4.0 ND 

3.6 ND 

4.5 ND 

4.3 ND 

7.8 ND 

4.1 ND 

2.5 ND 

3.8 ND 

3.8 ND 

4.0 ND 

3.6 16 
2.7 14 

3.4 ND 

18 ND 

4.1 ND 

3.4 ND 

3.6 ND 

4.5 ND 

5.2 ND 

MW-7A 

...._ _____________ ·-- ----------- -- ---- - --- - ------------
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E 

Page: 5 

Customer: Dames & Moore 
Project Oescrip:ion: NSP Project Title: 05644-071 

Northern Lake Se:.-vice Project Number: 27593 

Analyte 
Name 
Acenaphchene 
Acenaphthylene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Ben::idine 

Benzo{a]anthrace=e 
Benzo[a]pyrene 
Benzo[b]!luoran::..~ene 
Benzo[g,h,i]pe::ylene 
Benzo[k]fluorar::hene 
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-Cl'llorophenol 
4•Chloro•3•methylphenol 
l•Chloronaphthal.ene 
2-Chloronaphthalene 
4·Cl'lloroaniline 
4-Chlorophenyl•phenyl ether 
Chrysene 
Di•n•butylphthal&te 
Di•n•oc:tylphehalate 
Dibenzo[a,h]ant:.racene 
Dibenzofuran 
1,2-Dichlorobe~-=ene 
1,3-Dichlorobe=ene 
1,4-Dichlorobe~-=ene 
3,3'-Dichlorobe=idine 
2,4-Dichlorophe:ol 
2,6-Dichlorophe:ol 
Diethylphthala:e 
2,4-0imethylphe=ol 
Dimethylphtha:a:e 
p·(Dimethylam.:.=:'azobenzene 
4,6-Dinitro-2-~e:hylphenol 

2,4-Dinitrophe=:: 
2,4-Dinitrotol~ene 
2,6-Dinitrotol~ene 

Diphenylamine 
l,2-Diphenylhy::.:-azine 

Fluoranthene 
Fluorene 
Hexachlorobenze=e 
Hexachlorobuta:.:.ene 
Hexachlorocyc::;entadiene 
Hexachloroecha.:-.e 
Indeno[l.2,3-c::;yrene 

Isophorone 

MDL 

~ 
l.5 

l.5 

l.4 

l.3 

l. 3 

5.2 

l.2 

l.4 
4.l 
l. 7 

1.3 
6.0 
2.7 
1.4 
l.7 

l.8 

1.5 
1.2 
0.92 

1.4 

1.5 
1.3 
1.7 
1.6 
1.4 
1.5 

1.6 
0.92 
1.5 

1.5 
0.97 
0.88 
1.0 
1.9 
l.7 
l. 6 

1.7 
l.l 

l.7 

l.l 

0.88 
11 

l. 5 

l. 6 

l.5 
2.2 

1.3 

l.3 
1.3 

l.2 
2.6 
0.92 
l. 7 

l.5 

LOO 

~ 
4.9 
4.9 
4.9 

4.3 
4.l 

18 
3.9 
4.3 
14 
5.4 

4.l 

20 
8.9 
4.7 

5.8 
5.6 
5.2 
4.1 
3.0 

4.7 

4.9 

4.3 
5.6 
5.4 

4.7 
-4. 7 

5.4 

3.0 

4.7 

4.9 

3.2 
3.0 

3.4 
6.7 

5.6 
5.4 
5.8 
3.4 
5.6 
3.7 
2.8 
38 
4.9 

5.4 

4.9 

7.l 

4.l 

4.l 

4.3 
3.9 
8. 6 

3. 0 

5.4 

5.2 

ND 

ND 

IC 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 

Page: 6 

Customer: Dames i Moore 

Project Descrip~~on: NSP Project Title: 0S644-071 

Northern Lake Service Project Number: 27S93 

Analyte 

~ 
2-Methylnaphtha:ene 

2-Methylphenol 
3 & 4-Methylpher.ol 

N-nitroso-di-n-propylamine 

N-nitrosodi-n-b~~ylamine 

N-nitrosodimet~y:amine 

N-nitrosopiperiji~e 

N-nitrosodipher.y:amine 

Naphthalene 

1-Naphthylamine 

2-Naphthylamine 
2-Nitroaniline 

3-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 
4-Nitroaniline 

4-Nitrophenol 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 
Pyridine 
l,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

l,2,4-Trichlorobenzene 

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

Surrogate Recovery on 2-Fluorophenol • 

Surrogate Recovery on Phenol-dS • 36.2 

S3.0 t 

' Surrogate Recovery on Nitrobenzene-dS • 76.~~ 

Surrogate Recovery on 2-Fluorobiphenyl • 77.4 ' Surrogate Recovery on 2,4,6-Tribromophenol • 71.3 

Surrogate Recovery on Terphenyl-dl4 • 66.4 t ' 

MDL 

~ 
l.S 

1.6 
2.8 

1.4 

1.6 

1.0 

4.4 

l.S 

1. 9 

0.92 

l.4 

l.3 
l.6 

l.S 

2.8 

l.S 

0.92 

1.4 

l.3 

1.4 

l.4 

0.97 

l.3 
6.7 
l.S 

l.2 

1.3 

1.6 

l.8 

LOO 

~ 
4.9 

S.4 

9.2 
4.7 

S.4 

3.4 

15 
4.9 

6.0 

3.0 
4.7 

4.3 

S.4 

S.2 
9.3 

4.9 

3.0 

4.5 

4.S 

4.7 

4.3 

3.2 
4.l 

22 
4.9 

4.1 

4.3 

5.4 

6.2 

10;::9 MW-8 

ug/1. 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

\ 



NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 

400 North Lake Avenue • Crandon, WI 54520 

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

IETURN THIS FORM WITH SAMPLES. 

.;AMPLE TYPE: 
I' SW•sulfacewater 
L WW .. wastewater 

GW • groundwater 

describe others 

~ELINOUISHED BY (signature) 

ISPATCHEO BY (signature) 

OW ,. drinking water 

TIS •tissue 
AIR•air 

PROO • product 

SOIL•soil 
SEO • sediment 

REr.EIVEO BY (signature) 

RECEIVED BY (signature) 

METHOD OF TRANSPORT 

REMARKS & OTHER INFORMATION 

NO. 19955 

SAMPLE COLLECTION AND 

CHAIN OF CUSTODY RECORD 

I PO. NO. 

i 

Wiscoruun Lab Crrt. No. 721026-JfiO 

COLLECTION REMARKS 

'CONTAINER PRESERVATIVES & PREPARATION 

P • ~ NP• nothing added OH• sodium hydroxide 
G • glass S • sulfuric acid HA = nydroct,tciric & 
V • glass vial N • nitric acid ascorbic acid 
B • plastic bag Z .. Zinc acetate H • hydrochloric acid 

describe others Mddldfdl 

11#/:-l#JC-,@1. TO MEET REGULP:TORY REQUIREMENTS. THIS FORM MUSI BE COMPLETED IN DETAIL ANO INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE' LINE PER SAMPLE. ~ PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

DUPLICA'IE COPY 
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NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI S4S20 
Tel:(715)478-2777 Fax:(715)478-3060 

Client: Dames & Moore 
Attn: Dave Trainor 
2701 International 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644071 

Sample ID: MW-4A NLS#: 106927 
Ref. Line 1 ol COC 19978 Description: MW-4A 

Lane 

Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96 

Para.meter 

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 
voes (water) by EPA 8021 
Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 8270B 

l-- t-- t--

ANALYTICAL REPORT 

Result 

4.4 
0.69 
1.4 
3.3 
2.3 
ND 
ND 
ND 
see attached 
yes 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 
ug/L 
ug/L 

l-- l-- 1--- , __ _ I-- 1---

WIS. LAB CERT. NO. 721026460 

PAGE: 1 NLS PROJECT# 27568 

@rr1nn'l? 
N 2 7 1996 

iGCjU U , . 

MDL 

1.6 
0.12 
0.26 
0.54 
0.0010 
1.5 
1.8 
12 

LOQ 

5.7 
0.38 
0.93 
1. 9 
0.0035 
5.2 
6.5 
12 

Method 

SH846 6010 
SH846 6010 
SH846 6010 
SH846 6010 
SH846 6010 
SH846 6010 
SH846 7740 
SH846 6010 
SH846 8021 
EPA 3510B 
EPA 8270B 

Date 

06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/12/96 
06/05/96 
06/11/96 
06/07/96 
06/09/96 see attached 

Additional Comenta: 
matrix interference. 

Surrogate Nitrobenzene-d5 elevated due to 
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NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake A venue • Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

Client: Dames & Moore 
Attn: Dave Trainor 
2701 International Lane 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644071 

Sample ID: MW-48 NLS#: 106928 
Ref. line 2 of COC 19978 Description: MW-48 
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96 

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 
voes (water) by EPA 8021 
Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 8270B 

ANALYTICAL REPORT 

Result 

ND 
ND 
ND 
J.1 
0.011 
ND 
ND 
ND 
see attached 
yes 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 
ug/L 
ug/L 

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

WIS. LAB CERT. NO. 721026460 

PAGE: 2 NLS PROJECT# 27568 

MDL 

1.6 
0.12 
0.26 
0.54 
0.0010 
1.5 
1. 8 
12 

LOQ 

5.7 
0.38 
0.93 
1. 9 
0.0035 
5.2 
6.5 
12 

Method 

SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 7740 
SW846 6010 
SW846 8021 
EPA 3510B 
EPA 8270B 

Date 

06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/12/96 
06/05/96 
06/12/96 
06/07/96 
06/09/96 see attached 

Additional Cannenta: 
elevated due to matrix 

Surrogate recovery for Nitrobenzene-d5 
interference. 
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NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and EnvlroM1ental Services 
400 North Lake A venue - Crandon, WI 54520 
Tel:(715)478-2777 lt'ax :(715)478-3060 

Client: Dames&: Moore 
Attn: Dave Trainor 

1---

2701 International Lane 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644071 

Sample ID: MW-6 NLS#: 106929 
Rel. line 3 of COC 19978 Description: MW-6 
Collected: 05/31 /96 Received: 06/04/96 Reported: 06/19/96 

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 
voes (water) by EPA 8021 
Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 8270B 

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 

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 
voes (water) by EPA 0021 

I-- I-- I-- l--

ANALYTICAL REPORT 

Result Units 

ND ug/L 
0.31 ug/L 
0.41 ug/L 
6.8 ug/L 
0.046 mg/L 
1. 8 ug/L 
ND ug/L 
ND ug/L 
see attached 
yes 
see attached 

Result Units 

2.2 ug/L 
ND ug/L 
0.87 ug/L 
3.9 ug/L 
0.0046 mg/L 
1.8 ug/L 
ND ug/L 
ND ug/L 
see attached 

1-- I-- I-- 1--- 1---- I-

WIS. LAB CERT. NO. 721026460 

PAGB: 3 NLS PROJBCT# 27568 

MDL LOQ Method Date 

1.6 5.7 SW846 6010 06/05/96 
0.12 0.38 SW846 6010 06/05/96 
0.26 0.93 SW846 6010 06/05/96 
0.54 1. 9 SW846 6010 06/05/96 
0.0010 0.0035 SW846 6010 06/05/96 
1.5 5.2 SW846 6010 06/05/96 
18 65 SW846 7740 06/13/96 
12 12 SW846 6010 06/05/96 

SW846 8021 06/11/96 
EPA 3510B 06/07/96 
EPA 8270B 06/09/96 

MDL LOQ Method Date 

1.6 5.7 SW846 6010 06/05/96 
0.12 0.38 SW846 6010 06/05/96 
0.26 0.93 SW846 6010 06/05/96 
0.54 1. 9 SW846 6010 06/05/96 
0.0010 0.0035 SW846 6010 06/05/96 
1.5 5.2 SW846 6010 06/05/96 
1. 8 6.5 SW846 7740 06/12/96 
12 12 SW846 6010 06/05/96 

SWR'16 807.1 06/1 I/% 
Additional Coaanents1 Trichlorofluoromethane was delecl.ed in the 

laboratory blank at .281 ug/L. 
Base/Neutral/Acid Extraction yes EPA 35108 06/07/96 

Sample# 106930 results continued on next page. 



1-- - l-- - 1-- - 1-- -- 1--
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NORTHERN LAKE SERVICE, INC. 
Analyllcal Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI S4S20 
Tel:(715)478-2777 Fax:(715)478-3060 

I 
I 
I 
I 

Client: Dames & Moore 
Attn: Dave Trainor 
2701 International 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644071 

1--- \-- 1-- I--

ANALYTICAL REPORT 

Lane 

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 

Semivolatile GC/MS by 8270B see attached 

Sample ID: MW-8 NLSI: 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 

Arsenic, dis. as As by ICP ND ug/L 
Cadmium, dis. as Cd by ICP ND ug/L 
Chromium, dis. as Cr by ICP 8.3 ug/L 
Copper, dis. as Cu by ICP 3.9 ug/L 
Iron, dis. as Fe by ICP 0.086 mg/L 
Lead, dis. as Pb by ICP ND ug/L 
Selenium, dis. as Se by furnace ND ug/L 
Zinc, dis. as Zn by ICP ND ug/L 
voes (water) by EPA 8021 see attached 

.. ······· ···-·· -- ---·------·-··---

MDL 

MDL 

1.6 
0.12 
0.26 
0.54 

l--- 1---- , ____ _ 

WIS. LAB CERT. NO. 72l026460 

PAGE: 4 NLS PROJECT# 27568 

Method 

EPA 8270B 

LOQ Method 

5.7 SW846 6010 
0.38 SW846 6010 
0.93 SW846 6010 
1. 9 SW846 6010 

Date 

06/09/96 

Date 

06/05/96 
06/05/96 
06/05/96 
06/05/96 

0.0010 0.0035 SW846 6010 06/05/96 
1.5 5.2 SW846 6010 06/05/96 
1.8 6.5 SW846 7740 06/12/96 
12 12 SW846 6010 06/05/96 

SW846 8021 06/12/96 



1--

I/ NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI S4S20 
Tel:(715)478-2777 Fax:(715)478-3060 

I Client: Dames & Moore 
Attn: Dave Trainor 
2701 International 
Suite 210 
Madison, WI 53704 

Pro~ect Description: NSP 
ProJect Title: 05644071 

l----

Lane 

I-- l---- 1--- I-- 1-- 1---

WIS. LAB CERT. NO. 721026460 

ANALYTICAL REPORT PAGB: 5 NLS PROJBCT# 27568 

--------------------------------------------------------------------------
Sample ID: MW-BA NLS#: 106932 
Ref. line 6 of COC 19978 Description: MW-BA 
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96 

Parameter 

Arsenic, dis. as As by ICP 
Cadmium, dis. as Cd bb ICP 
Chromium, dis. as Cr y 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 
voes (water) by EPA 8021 
Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 8270B 

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 

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 
voes (waler-I by F.PA 8021 
Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 8270B 

Result Units MDL ~ Method Date 

ND ug/L 1.6 5.7 SW846 6010 06/05/96 
ND ug/L 0.12 0.38 SW846 6010 06/05/96 
ND ug/L 0.26 0.93 SW846 6010 06/05/96 
0.91 ug/L 0.54 1. 9 SW846 6010 06/05/96 
0.027 mg/L 0.0010 0.0035 SW846 6010 06/05/96 
ND ug/L 1.5 5.2 SW846 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 SW846 8021 06/12/96 
yes EPA 3510B 06/07/96 
see attached EPA 8270B 06/09/96 

Result Units MDL ~ Method Date 

ND ug/L 1. 6 5.7 SW846 6010 06/05/96 
ND ug/L 0.12 0.38 SW846 6010 06/05/96 
ND ug/L 0.26 0.93 SW846 6010 06/05/96 
1.5 ug/L 0.54 1. 9 SW846 6010 06/05/96 
0.11 mg/L 0.0010 0.0035 SW846 6010 06/05/96 
ND ug/L 1.5 5.2 SW846 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 SWIIH, 1107.1 llf,/P/'.H, 
yes EPA J'llUB Ob/0"//% 
see attached EPA 8270B 06/09/96 
Additional COIIIDenta, Surr~ate recovery for Nitrobenzene-d5 

elevated due to matrix inter erence. 
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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-JO<i0 

i---

Client: Dames & Moore 
Attn: Dave Trainor 

1-----

2701 International Lane 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644071 

Sample ID: MW-138 NLS#: 106934 
Ref. line 8 of COC 19978 Description: MW-138 
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96 

P&rllllleter 

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 

I-- l--- I-- I--- •---
WIS. LAU CEltT. NO. 72!026460 

ANALYTICAL REPORT PAGE: 6 NLS PROJECT# 27568 

Result 

ND 
ND 
ND 
1.0 
0.011 
3.1 
ND 
ND 
see attached 
yes 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 
ug/L 
ug/L 

MDL 

1.6 
0.12 
0.26 
0.54 
0.0010 
1.5 
1. 8 
12 

LOQ 

5.7 
0.38 
0.93 
1. 9 
0.0035 
5.2 
6.5 
12 

see attached 
Additional C011aents: 

elevated due to matrix 
Surrogate recovery for Nitrobenzene-d5 
interference. 

Method 

SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 7740 
SW846 6010 
SW846 8021 
EPA 35108 
EPA 8270B 

Date 

06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/12/96 
06/05/96 
06/12/96 
06/07/96 
06/09/96 
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NORTHERN LAKE SERVICE, INC. 

Analylical Laboratory and Envirom1ental Services 
400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

Client: Dames&: Moore 
Attn: Dave Trainor 
2701 International Lane 
Suite 210 
Madison, WI 53704 

Project Description: NSP 
Project Title: 05644071 

Sample ID: MW-SC NLS#: 106935 
Ref. Line 9 of COC 19978 Description: MW-SC 
Collected: 06/02/96 Received: 06/04/96 Reported: 06/19/96 

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 
voes (water) by EPA 0021 
Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 8270B 

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 

Para.meter 

voes (water) by EPA 8021 

l ___ L_ 

WIS. LAB CERT. NO. 721026460 

ANAL VTICAL REPORT PAGB: 7 NLS PROJBCT# 27568 

Result Units MDL ~ Method 

ND ug/L 1.6 5.7 SW846 6010 
ND ug/L 0.12 0.38 SW846 6010 
ND ug/L 0.26 0.93 SW846 6010 
ND ug/L 0.54 1. 9 SW846 6010 
0.043 mg/L 0.0010 0.0035 SW846 6010 
ND ug/L 1.5 5.2 SW846 6010 
ND ug/L 1. 8 6.5 SW846 7740 
ND ug/L 12 12 SW846 6010 
see attached SW846 8021 
yes EPA 3510B 
see attached EPA 8270B 

Result MDL Method 

see attached EPA 8021 
Additional Coaaentsz The final calibration check standard for 

naphthalene was 78\, EPA requires 85\ to 115\. The initial calibration 
check standard and matrix spike and duplicate were within QC limits . 

~ 

06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/17/96 
06/05/96 
06/12/96 
06/07/96 
06/09/96 

Date 

06/12/96 

.. ·-·- --- --·- --·---- ·-- ---·--------------------------··-
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Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

I-- '-- I- l-- 1-- I-- 1-- l---- 1-- l---

WIS. LAB CERT. NO. 721026460 I NORTHERN LAKE SERVICE, INC. 

ANAL VTICAL REPORT PAGE: 8 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: FB-1 NLS#: 106937 
Ref. Line 12 of COC 19978 Description: FB-1 
Collected: 06/02/96 Received: 06/04/96 

Para.meter 

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 
voes (water) by EPA 8021 

Base/Neutral/Acid Extraction 
Semivolatile GC/MS by 82708 

Reported: 06/19/96 

Result Units MDL LOQ Method 

ND ug/L 1.6 5.7 
ND ug/L 0.12 0.38 
ND ug/L 0.26 0.93 
ND ug/L 0.54 1. 9 
0.013 mg/L 0.0010 0.0035 
ND ug/L 1.5 5.2 
ND ug/L 1.8 6.5 
ND ug/L 12 12 

SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 7740 
SW846 6010 

see attached SW846 8021 
Additional Coments: The final calibration check standard for 

naphthalene was 781. EPA requires 851 to 115\, The initial calibration 
check standard and matrix spike and duplicate were within QC limits. 
yes EPA 35108 
see attached EPA 82708 

Date 

06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/05/96 
06/17/96 
06/05/96 
06/12/96 

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 Method Detection Limit 
DWB = Dry Weight Basis 

LOQ = Limit of Quantitation 
NA= Not Applicable 

ND~ Not Detected Date 
\DNB • (mg/kg DWB)/10000 :r.:~13~ 

= Dite Analysis Performed 

Authorized by: 
R. T. Krueger 
Laboratory Manager 



ANALYTICAL RESULTS: voe· s by EPA 8021 - Water 
Page: l 

Customer: Dames & Moore 
Project DescriF:ion: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

- Analyte MDL LOO 10692'7 MW-4A 

~ ~ ug/L ug/:. 
Benzene 280 780 12::0 
Bromobenzene 400 1400 ND 
Bromochloromet.hane 220 740 ND 
Bromodichlorome::iane 320 1200 ND 
Bromoform 120 370 ND 

Bromomethane 220 720 I\~ 

n-Butylbenzene 340 1200 NI: 
sec-Butylbenze::e 270 930 140C 

tert-Butylbenze::e 360 1200 i,,-: 
Carbon Tetrachlcride 220 750 ND 
Chlorobenzene 240 820 ND 
Chloroet:hane 230 800 ND 
Chloroform 290 990 ND 
Chloromet:hane 240 830 ND 
2-Chlorot:oluene 320 1100 ND 

l 4-Chlorot:oluene 310 1200 ND 
Dibromochloromet.!iane 310 1000 ND 
l,2-Dibromo-3-C!lloropropane 550 1900 ND 

' 1,2-Dibromoetha:te 950 1000 ND 

J._ Dibromomethane 520 1800 ND 
1,2-Dichlorobenzene 430 1500 ND 
l,3-Oichlorobenzene 300 1000 ND 

I 1,4-Dichlorobenzene 270 930 ND 
J_ Oichlorodifluoramethane 360 1200 ND 

1,1-Dichloroet:hane 350 1200 ND 
1,2-Oichloroet:hane 320 1100 ND 

l l,l-Dichloroet:hene 250 870 ND 
cis-l,2-Dichlo:rcethene 220 740 ND 
t:rans-1,2-Dichloroethene 350 1200 ND 
1,2-Dichloropropane 290 1000 ND 

1,3-Oichloroprc;,ane 290 1000 ND 
2,2-Dichloroprcpane 720 2500 NO 

l,1-Oichloropr::;::ene 400 1400 ND 
cis-l,3-Dichloropropene 300 1000 ND 
t:rans-l,3-Dichlcropropene 270 920 NO 

Ethylbenzene 260 890 2100 
Hexachlorobuta~ene 280 970 ND 
Isopropylbenze::e 260 910 ND 
p-Isopropyltol~e..,e 310 1100 ND 
Met:hyle::e chlcr~ie 250 850 ND 
Naphthalene 320 1200 10000 
n-Propylbenze::e 280 970 ND 
ort:ho-Xylene/S::~ene 410 1600 5500 
l,l,l,2-Tetrac~.:oroethane 760 2600 ND 
l,l,2,2-Tetrac~.:oroet:hane 380 1300 ND 
Tet:rachloroethe::e 210 830 ND 
Toluene 220 760 8800 
1,2,3-Trichlor::enzene 310 1100 ND 
1,2,4-Trichlor::enzene 350 1200 ND 
1,1,l-Trichlor:e:hane 320 1100 ND 
l,l,2-Trichlor:~:hane 270 930 ND 
Trichloroe:he::e 250 850 ND 
Trichloroflucr:-ethane 200 710 ND 
1,2,3-T~ichlo==;=~pane 260 860 ND 



ANALYTICAL RESULTS: voc·s by EPA 8021 - Water 
Page: 2 

Customer: Dames & Moore 

Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyce 

~ 
l,2,4-Trimethyl~enzene 

l,3,5-Trimethyl~enzene 
Vinyl chloride 

meta,para-Xyle .. e 

tert-Butylmethyl ether 

Isopropyl ether 

Surrogate Recovery on 2-Bromochlorobenzene 
Surrogate Recovery on 2-Bromochlorobenzene 

(PIDl • 
(HECD) 

MDL 
ug/L 
280 
560 

330 

520 

260 

260 
95.7 ' • 110 ' 

LOO 

~ 
980 
1900 

1100 

1800 

980 

980 

lC:;27 MW-4A 

~ 
is:: 
24C: 

N:: 

42C: 
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ANALYTICAL RESULTS: voc·s by EPA 8021 - Water 
Page: l 

customer: Dames&. Moore 
Project Descrip:::.on: NSP Project Title: 05644071 
Northern Lake Se=vice Project Number: 27568 

Analyt.e MDL LOO 10B28 MW-4B 

~ ~ ~ ~ 
Benzene 19 66 4.3C 

Bromobenzene 32 llO ND 
Bromochloromet!::a.~e 12 37 r,.-:, 

Bromodichlorome::iane 12 38 ND 
Bromofo:rm 38 130 ND 

Bromomethane 34 llO r-.-:: 
n-Butylbenzene llO 380 7-• ,,., 
sec-Butylbenze::e 59 200 lSC 
tert-Butylbenze::e 58 200 ND 
Carbon Tetrachloride 130 430 ND 
Chlorobenzene 90 310 ND 
Chloroethane so 170 ND 
Chloroform 64 220 ND 
Chloromethane 7l 240 ND 
2-Chlorotoluene SB 200 ND 
4-Chlorotoluene 52 180 ND 
Dibromochloromethane 25 86 Nil 
1,2-Dibromo-3-C!ll.oropropane 46 160 ND 
1,2-Dibromoethane 24 84 ND 

_l Dibromomethane 21 73 ND 
1,2-Dichlorobenzene 13 42 ND 
1,3-Dichlorobenzene 79 270 ND 

I 1,4-Dichlorobenzene 56 190 ND 
..l Dichlorodifluoromethane 70 240 ND 

1,1-Dichloroethane 59 200 ND 

I 
1,2-Dichloroethane 15 48 ND 

i 1,1-Dichloroeehene 59 200 ND 
.J. cis-1,2-Dichloroethene 60 210 ND 

trans-1,2-Dichloroethene S7 200 ND 
1,2-Dichloropropane 15 46 ND 
1,3-Dichloropropane 130 440 ND 
2,2-Dichloropropane 130 440 ND 
1,1-Dichlorop::-c~ene 54 190 ND 
cis-1,3-Dichlo=propene 70 240 ND 
trans-1,3-Dicr.:.cropropene 56 190 ND 
Ethylbenzene 56 190 110 
Hexachlorobuta:::.ene 62 210 ND 
Isopropylbenze=e 58 200 96 
p-Isopropylto:~e::e 64 220 ND 

Methylene chlcr~:e 45 150 ND 
Naphthalene 47 180 1800 
n-Propylbenzer.e 54 190 ND 

ortho-Xylene/S:,-ene 26 Bl 580 
l,l,l,2-Tetrac~.:oroethane 14 45 ND 
l,l,2,2-Tetract:=roethane 78 270 ND 
Tetrachloroet~e=e 54 180 ND 
Toluene 50 190 580 
l.2,3-Trichlor=:enzene 29 100 ND 
l,2,4-7richlcr::e~zene 27 92 ND 
l,l,l-~r::.chlor=e:~ane 63 220 ND 
l,l,2-~richlor=e:~ane 30 100 ND 
Trichloroethe::e 69 240 ND 
Trichlorofluor:~ethane 62 220 ND 
l,2,3-~richlor::ropane 78 270 ND 

NOF--ERN l_Af<E SEF?VICE. INC J,r.aiv!•ca1 :aocraror, ,md environmer.ta, services 
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ANALYTICAL RESUl.TS: voc·s by EPA 8021 - Water 

Page: 2 

Customer: Dames & Moore 

Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyce 

~ 
l,2,4-Trimethylbenzene 

l,3,5-Trimethylbenzene 

Vinyl chloride 

meta.para-Xylene 

tert-Butylmethyl ether 

MDL 

!!SL1 
51 
llO 

36 

120 
94 

Isopropyl ether 12 

Surrogate Recovery on 2-Bromochlorobenzene-PID • 95.0 t 

Surrogate Recovery on 2-Bromochlorobenzene-HECD • 82.6 t 

LOO 
!!SL1 
200 
400 

120 
420 

320 

39 

10:?28 MW-4B 

~ 
l9C 
lie 

N: 

39( 

N: 

N:: 

·- NQR-:"";..,ERN LAKE SERVICE, INC :.,a1yt,ca1 aoor3:cr1 ~~a envirorrnema, ser✓ 1ces · 
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Customer: Dames & Moore 

Project Descri;:ion: NSP 

ANALYTICAL RESULTS: voc·s by EPA 8021 - Water 

Page: 3 

Project Title: 05644071 
Northern ::.ake Service Project Number: 27568 

Analyte 

Name 

Benzene 
Bromobenzene 

Bromochloromet~.a..,e 

Bromodichlorome::iane 
Bromoform 

Bromomethane 

n-Butylbenzene 

sec-Butylbenzene 

tert-Butylbenzene 

Carbon Tetrachlcride 

Chlorobenzene 

Chlo roe thane 
Chloroform 

Chloromethane 

2-Chlorotoluene 
4-Chlorotoluene 

Dibromochloromecbane 

l,2~~ibromo-3-Chloropropane 

l,2-Dibromoethane 

Dibromomethane 
l,2-Dichlorobem:ene 

1,3-Dichlorobem:ene 
l,4-Dichlorobe=ene 
Dichlorodifluorcmethane 
l,l-Dichloroet.hane 
l,2-Dichloroethane 
l,l-Dichloroeti:ene 
cis-1,2-Dichloroethene 
trans-l,2-Diehloroethene 
1,2-Diehloroprc:-..ane 
1,3-Diehloroprc;iane 

2,2-Diehloroprc;iane 

l,l-Diehloroprc;ene 

eis-1,3-Dichlorcpropene 

trans-l,3-Diehloropropene 

Ethylbenzene 
Hexaehlorobuta~ene 
Isopropylbenzene 

p-Isopropyl:ol~~,e 

Methylene chlcr~=e 
Naphthalene 

n-Propylbenzene 

ortho-Xylene/S::,:-ene 

l,l,l,2-Tetrac~::roethane 
l,l,2,2-Tetrac~::roethane 

Tetrachloroet~e~~ 

Toluene 

1,2.3-Tric~lor==~~zene 

l,2,4-Trichlor:=enzene 
1,1,l-Trichlor:e:hane 

1,1,2-Trichlor:e:hane 

Trichloroe~he~e 

Trichlorofluor:~e:hane 

l,2,3-Trichlorc;ropane 

MDL 

~ 
0.28 

0.40 

0.22 

0.32 

0.12 

0.22 

0.34 

0.27 

0.36 

0.22 

0.24 
0.23 

0.29 
0.24 

0.32 

0.31 
0.31 

0.55 

0.95 

0.52 

0.43 

0.30 

0.27 

0.36 
0.35 

0.32 

0.25 

0.22 

0.35 

0.29 

0.29 

0.72 

0 .40 

0.30 

0.27 

0.26 

0.28 

0.26 

0 .31 

0.25 

0.32 

0.28 

0.41 

0.76 

0.38 

0.21 

0.22 

0.31 

0.35 

0.32 

0.27 

0.25 

0.20 

0.26 

LOO 

~ 
0.78 

l.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 

l. l 

1.2 

1.0 

l.9 

1.0 

l.8 

l.5 

1.0 

0.93 

1.2 

l.2 

l.l 

0.87 

0.74 

l.2 

1.0 

1.0 
2.5 

l.4 

l.0 

0.92 

0.89 
0.97 

0.91 

l.l 

0.85 

l.2 

0.97 

l.6 

2.6 

l. 3 

0.83 
0.76 

l. l 

1.2 

1.1 

0.93 

0.85 

0.71 

0.86 

10::,29 MW-6 

IC 

IC 

IC 

IC 

Nt 

Nt 

ND 

ND 

Nt 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Nt 

Nt 

IC 

0.8£ 

IC 

2.2 

Nt 

Nt 

N: 

Nt 

Nt: 

Nt 

Nt 

Nt 

Nt 

ND 
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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 
Name 

l,2,4-Trimethylbenzene 
l,3,5-Trimethylbenzene 

Vinyl chloride 

meta,para-Xyle~e 

tert-Butylmethy: ether 

Isopropyl ether 

MDL 
ug/L 
0.28 

0.56 

0.33 

0.52 

0.26 

0.26 
Surrogate Recove:-y on 2-Bromochlorobenzene (PIDJ • 96.8 \ 
Surrogate Recove:-y on 2-Bromochlorobenzene (HECDJ • 108 \ 

LOO 

~ 
0.98 

l.9 

l.l 

l.8 

0.98 

0.98 

10€329 MW-6 

--- -- -------- ,'\jo;::-...,ER,'V L4KE SER\/iCE. INC. ~,:alyT1cal :abcrator_1 and env1ronmenta :;ervoces ---------



ANALYTICAL RESULTS: voe· s by EPA 8021 - Water 
Page: 5 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte MDL LOQ 10€?30 MW-6A 

Name ~ ~ ugt:. 
Ben:z:ene 0.28 0.78 ND 
Bromobenzene 0.40 l.4 ND 
Bromochloromethane 0.22 0.74 ND 
Bromodichloromethane 0.32 l.2 l.2 
Bromoform 0.12 0.37 ND 
Bromomethane 0.22 0.72 ND 
n-Butylbenzene 0.34 l.2 ND 
sec-Butylben:z:ene 0.27 0.93 ND 
tert-Butylben:z:ene 0.36 l.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 9.3 
Chloromethane 0.24 0.83 ND 
2-Chlorotoluene 0.32 l.l ND 
4-Chlorotoluene 0.31 l.2 ND 
Dibromochloromethane 0.31 l.O ND 

l,2-Dibromo-3-Chlorop=pane 0.55 l.9 ND 
l,2-Dibromoethane 0.95 l.O ND 

Oibromomethane 0.52 l.8 ND - l,2-Dichlorobenzene 0.43 l.5 ND 

l,3-Dichlorobenzene 0.30 1.0 ND 

I l,4-Dichlorobenzene 0.27 0. 93 ND 

..L Dichloroclifluoromethane 0.36 l.2 ND 
l,1-Dichloroethane 0.35 l.2 ND 
l,2-Dichloroethane 0.32 1.1 ND 
1,1-Dichloroethene 0.25 0.87 ND 

~ cis-l,2-Dichloroethene 0.22 0.74 ND 
trans-l,2-Dichloroethene 0.35 1.2 ND 
l,2-Dichloropropane 0.29 l.O ND 

l,3-Dichloropropane 0.29 l.0 ND 
2,2-Dichloropropane 0.72 2.5 ND 

l,l-Dichloropropene 0.40 l.4 ND 
cis-l,3-Dichloropropene o. 30 l.O ND 

trans-l,3-Dichloropropene 0.27 0. 92 ND 
Ethylbenzene 0.26 0.89 ND 

Hexachlorobutadiene 0.28 0.97 ND 

!sopropylbenzer.e 0.26 0.91 ND 

p-Isopropyltol~ene 0.31 l.l ND 

Methylene chlor:de 0.25 0.85 ND 

Naphthalene 0.32 l.2 ND 

n-Propylben:z:ene 0.28 0.97 ND 

ortho-Xylene/Styrene 0 .41 l.6 2.3 
l,l,l,2-Tetrachloroethane 0.76 2.6 ND 

l,l,2,2-Tetrachloroethane 0.38 l.3 ND 

Tetrachloroether.e 0.21 0.83 l.4 
Toluene 0.22 0.76 ND 

l,2,3-Trichlorobenzene 0.31 l.l ND 
l.2,4-Trichlo~obenzene 0.35 1.2 ND 

l,l,l-Trichloroethane 0.32 l. l ND 

l,l,2-Trichloroethane 0.27 0.93 ND 

Trichloroethene 0.25 0.85 l. 0 
Trichlorofluorc~ethane 0.20 0.71 0.2l 
l,2,3-Trichlorcpropane 0.26 0.86 ND 

------- NOF.:HE.CU,; ~4KE sE.;:,v,cE INC :.:-3,y•1ca1 a~•.;rator; and environrnenta serv,ces 



ANALYTICAL RESULTS: voc·s by EPA 8021 - Water 

Page: 6 
Customer: Dames & Moore 

Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte 

Name 
l,2,4-Trimethylbenzene 

l,3,5-Trimethylbenzene 
Vinyl chloride 

meta.para-Xylene 
tert-Butylmethyl ether 

Isopropyl ether 

Surrogate Recovery on 2-Bromochlorobenzene 

Surrogate Recovery on 2-Bromochlorobenzene 
(PIO) 

(HECO) 

MOL 

uq/L 
0.28 

0.56 

0.33 

0.52 

0.26 
0.26 

- 95.7 t 

• 108 t 

LOO 

~ 
0.98 

l. 9 

l. l 

l. 8 
0.98 

0.98 

105330 MW-6A 

~ 
N:: 
~ 

N:l 

ND 

ND 

ND 
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Customer: Dames~ Moore 

ProJect Oescr~~:ion: NSP 

ANALYTICAL RESULTS: voc·s by EPA 8021 • Water 

Page: 3 

ProJect Title: 05644071 
Nor~hern Lake Service Project Number: 27568 

Analyte 

~ 
Benzene 
Bromobenzene 
Bromochloromet~a.~e 

Bromodichlorome:hane 

Bromoform 

Bromomethane 

n-Butylbenzene 

sec-Butylbenze'"e 

tert-Butylbenze'"e 
Carbon Tetrach::ride 

Chlorobenzene 
Chlo roe thane 

Chloroform 

Chloromethane 
2-Chlorotoluene 

4-Chlorotoluene 
Dibromochloromei:hane 

l,2-Dibromo-3-Clloropropane 
l,2-Dibromoethane 

Dibromomethane 
l,2-Dichlorobe=ene 
l,3-0ichlorobe=ene 
l,4-Dichlorobe=ene 
Dichlorodifluoromethane 
l,l-Dichloroethane 
l,2-Dichloroethane 
l,l-Dichloroethene 

cis-l,2-Dichlo=ethene 
trans-l,2-Dichloroethene 
l,2-Dichloropr.,pane 
l,3-Dichloropr:pane 
2,2-Dichloropr:pane 

l,l·Dichloropr:rene 

cis-l,3-Dichlo=propene 
trans-l,3-Dich:oropropene 
Ethylbenzene 
Hexachlorobuta:~ene 

Isopropylbenze'"e 
p-Isopropylto:·..:e::.e 

Methylene ch::r~:e 
Naphthalene 

n-Propylbenze'"e 
ortho-Xylene/S::,-rene 

l,l,l,2-Tetrac~:oroethane 
l, l, 2, 2-Tetrac:-.::::roethane 

Tetrachloroe~~e~e 

Toluene 

l,2,3-Trichlcr::enzene 
l,2,4-Trichlcr::enzene 

l,l,l•Trichlo::!~hane 

l,l,2-Trichlor:e:hane 

Trichloroe~he'": 
Trichlorofluor:-et:hane 

l,2,3-Trich~===~ropane 

MOL 

ug/L 
0.95 

l. 6 

0.58 

0.60 

l. 9 

l. 7 

5.4 

2.9 
2.9 

6.3 
4.5 

2.5 

3.2 

3.6 

2.9 

2.6 

l.2 

2.3 

l.2 

l.l 

0.66 

4.0 

2.8 

3.5 

2.9 
0.76 

2.9 

3.0 

2.8 

0.73 

6.4 

6.4 

2.7 

3.5 
2.8 

2.8 

3.l 

2.9 

3.2 

2.2 

2.4 

2.7 

l. 3 

0.70 

3. 9 

2.7 

2.5 
l.5 

l. 3 

3.l 

l.5 

3.4 

3.1 

3.9 

LOO 
ug/L 
3.3 
5.6 

l. 8 

l. 9 

6. 6 

5.7 

19 
10 

10 

22 
16 
8.7 

ll 

12 

10 

8.8 

4.3 

7.9 

4.2 

3.7 

2.1 
14 

9.7 

12 
10 

2.4 
10 

10 

9.8 

2.3 

22 

22 

9.4 

12 
9.6 

9.7 

11 

10 

ll 

7.7 

9.2 

9.4 

4.1 

2.2 

14 

9.2 
9.7 

s.o 
4.6 

11 

5.1 

12 

11 

14 

~ 
38 

N: 

N:: 

ND 

4.i 

ND 

ND 

Nr 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1'D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

93 

ND 

18 

ND 

Nr 

22 

2.9 

ND 

ND 

ND 

N:: 

NOF-...:ERN i ... AKE SERVICE. iNC .:.~a1Fca1 1aoorat:::ry and env,ronmenta1 ser-J1ces 
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 

Page: 4 
Customer: Dames i Moore 

Project Descrip~~on: NSP Project Title: 05644071 
Northern Lake Service Project Number, 27568 

Anal~e 
Name 

1,2,4-Trimethy::enzene 
1,3,5-Trimethy::enzene 

Vinyl chloride 

meta,para-Xyle~e 

tert-Butylmethy: ether 
Isopropyl ether 

MDL 
ua/L 
2.6 

5.7 

1.8 

6.1 
4.7 

0.62 
Surrogate Recovery on 2-Bromochlorobenzene-PID. 

Surrogate Recovery on 2-Bromochlorobenzene-HECD • 83.0 \ 
97.6 \ 

NOR-;..'ERN L4KE SERVICE. INC 

LOQ 
ug/L 
10 

20 

6.2 

21 
16 
2.0 

1::,-: ;3: MW-8 
. 
~ 

7.: 

r.--:: 
r-.--:: 

H 

N: 

:c 
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Customer: Dames & Moore 

Project Descri~:ion: NS? 

ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 

Page: 7 

Project Title: 0564407: 
Northern Lake Service Project Number: 27568 

Analyte 

!'!!!!!! 
Benzene 

Bromobenzene 

Bromochloromet~.a..~e 

Bromodichlorome::.ane 

Bromoform 

Bromomethane 

n-Butylbenzene 

sec-Butylbenze::e 

tert-Butylbenze::e 

Carbon Tetrach:=ride 

Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 

Oibromochlorome:.:iane 

l,2-0ibromo-3-C:..!.oropropane 
1,2-Dibromoetha::e 
Oibromomethane 
1,2-0ichlorobe=ene 

1,3-0ichlorobe=ene 
1,4-0ichlorobe=ene 
Dichlorodifluoramethane 
l,l-Dichloroeci:ane 
1,2-0ichloroecmme 
l,l-Oichloroethe:ie 
cis-1,2-0ichlor:iethene 
trans-1,2-0ich.!:roethene 
1,2-0ichloroprcpane 
1,3-0ichloroprc-.,ane 
2,2-0ichloroprc-.,ane 

1,1-Dichloroprc~ene 
cis-1,3-0ichlor:propene 
trans-1,3-0icr.l:ropropene 
Ethylbenzene 
Hexachlorobuta~ene 
Isopropylbenze::! 

p-Isopropylto:·.:!::e 

Methylene chlcr~~e 

Naphthalene 
n-Propylbenze::e 

ortho-Xylene/5::-rene 

l,l,l,2-Tetrac~..:~roethar.e 
l,l,2,2-Tetrac~..:~roethane 

Tetrachloroet:.!::e 

Toluene 

l,2,3-Trichlcr::e::zene 
l,2,4-Trichlor::enzene 

l,l,l-Trichlcr:e:hane 

l,l,2-Trichlcr:e:hane 
Trichloroethe::! 

Trichlorof:ucr:-e:hane 

1,2,3-Trichlcr:;ropane 

MDL 

uq/L 
55 
BO 

43 

63 

23 
43 

67 

54 

72 

44 

48 

46 

57 

48 

64 

61 

61 

110 

190 

100 

86 

61 

54 
72 

71 

64 

so 
43 

71 

58 

59 

140 

79 

59 

53 

52 
56 

53 
62 

49 

63 

56 
82 

150 
76 

43 

44 

62 
70 

63 
54 

so 
41 

51 

LOO 
uq/L 
160 

270 

150 

240 

73 

140 

230 

190 

250 

150 

160 

160 

200 
170 

220 

240 

210 

380 
210 

360 

300 

210 

190 

250 
240 

220 

170 

150 
240 

200 

200 

490 
270 

200 

180 

180 

190 

180 

220 
170 

250 

190 

320 

520 

260 

170 

150 

210 

240 

220 
190 

170 

140 

170 

~ 
2~::: 

I\": 

I\": 

IC 

I\": 

!C 

I\": 

20· 

IC 

!C 

Nr 

N: 
NI: 

?C 

NI: 

ND 

NI: 

ND 

ND 

ND 

ND 

ND 

?C 

ND 

Ji: 

I\": 

N: 

i,.,-: 
i--: 

7•·-
!'-,'":; 

15:: 

!'-,'":; 

!'-,'":; 

N: 
9c-• 

N: 

!'-,": 

!'-,": 

!'-,'":; 

J\": 

:,.-: 
:,.-: 

NOF--'ERi'V : .. AKE SE,9VfCE, INC. ~,·aivt1ca1 iaboratory and erv,ronmen:a ser,;ces --------

\ 
\ 
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 

Page: 8 
Customer: Dames i Moore 

Project Descrip:ion: NSP Project Title: 05644071 
Northern Lake Service Project Number, 27568 

Anal~e 
Name 

l,2,4-Trimethy:=enzene 
l,3,5-Trimechy2.:~nzene 

Vinyl chloride 

meta,para-Xyle~e 

tert-Butylmethy: ether 
Isopropyl ethe:::-

MDL 

uq/L 
57 

110 

66 
100 

52 

53 

Surrogate Reco~·ery on 2-Bromochlorobenzene (PIDI • 84. 9 \ 
Surrogate Recovery on 2-Bromochlorobenzene (HECD) ■ 114 \ 

LOC 

uq/L 
200 

390 

220 

360 

200 

200 

lDf~::2 MW-SA 

~ 
25: 

N: 

N: 

N: 

NOF--ERN LAKE SERVICE. INC :.r,atyt1ca1 :aocratory and envrronrnenta ~erv,ces 

\ 
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ANALYTICAL RESULTS: voe· s by EPA 8021 - Wac.er 

Page: 9 

-- Cusc.omer: Dames & Moore 
Project. Descripc.ion: NSP Project. Tic.le: 05644071 

Nore.hem Lake Service Project. Number: 27568 

Analyce MDL LOQ 10:?33 MW-l3A 

~ ~ ~ ~ 
Benzene 140 390 79COO 

Bromobenzene 200 690 N: 

Bromochloromethane 110 3i0 Nt 

Bromodichloromethane 160 600 N: 

Bromoform 58 180 Nt 

Bromometha:1e 110 360 Nt 

n-Butylbenzene 170 580 44C 

sec-Buc.ylbenzene 140 470 97C 

terc.-Buc.ylbenzene l80 620 60C 
Carbon Tec.rachloride llO 380 N: 

Chlorobenzene 120 410 NI: 

Chloroec.hane 120 400 NI: 

Chloroform 140 490 NI: 

Chloromethane 120 420 ND 

2-Chloroc.oluene 160 560 NI: 

4-Chlorotoluene 150 590 ND 

- Dibromochloromec.hane 150 520 ND 

l,2-Dibromo-3-Chloropropane 280 950 ND 

l,2-Dibromoethane 480 520 ND 

: Dibromomethane 260 900 ND 
.J_ 

l,2-Dichlorobenzene 220 740 ND 

l,3-Dichlorobenzene 150 520 ND 

i l,4-Dichlorobenzene 130 460 ND 

l Dichlorodifluoromeehane 180 620 ND 

l,l-Dichloroet:hane 180 610 ND 

l,2-Dichloroet:hane 160 560 ND 

l,l-Dichloroeehene 130 430 ND 

cis-l,2-Dichloroeehene llO 370 ND 

trans-l,2-Dichloroeehene 180 no ND 

l,2-Dichloropropane 150 500 ND 

l,3-Dichloropropane 150 500 ND 

2,2-Dichloropropane 360 1200 ND 

l,l-Dichloropropene 200 680 ND 

cis-l,3-Dichloropropene 150 510 NI: 

c.rans-l,3-Dichloropropene 130 460 ND 

Ethylbenzene 130 450 970 

Hexachlorobuc.adiene 140 480 NI: 

Isopropylbenzene 130 450 N:: 

p-Isopropyltol~ene 160 540 N:: 

Methylene chloride 120 420 N: 

Naphthalene 160 620 21000 

n-Propylben:z:ene 140 480 N!: 

ortho-Xylene/Sc.yrene 200 790 BOCC 

l,l,l,2-Tec.rachloroec.hane 380 1300 Nt 

l.l,2,2-Tec.rachloroec.hane 190 650 N:: 

Tetrachloroec.hene 110 420 I>': 

Toluene 110 380 36:oo 

l,2,3-Trichloro:en:z:ene 160 540 1,-:: 
l,2,4-Trichlorobenzene 180 600 N: 

l,l,l-Trichloroec.hane 160 540 Nt 

l,l,2-Trichloroethane 140 470 N: 

Trichloroec.hene 120 430 N: 

Trichlorofluoromec.hane 100 350 N: 

l,2,3-Trichloropropane 130 430 Nt 

NORTHERN LAKE SERVICE. INC 



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 

Name 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl chloride 

meta.para-Xylene 

MDL 
ug/L 
140 

280 

160 

260 

tert-Butylmethyl ether 130 

Isopropyl ether 130 

Surrogate Recovery on 2-Bromochlorobenzene (PID) • 89.9 % 

Surrogate Recovery on 2-Bromochlorobenzene (HECD) • 122 % 

LOO 

~ 
490 

970 

550 

900 

490 

490 

10i:e33 MW-!3A 

86C 

llCC 

Nr 

350C 

Nr 
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ANALYTICAL RESULTS; VOC's by EPA 8021 - Water 
Page, ll 

Customer, Dames & Moore 

Project Description, NSP Project Title, 05644071 
Northern Lake Service Project Number: 27568 

Analyte 

~ 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 

sec-Butylbenzene 
tert-Butyibenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroeth&ne 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Oibromochloromethane 
l,2-0ibromo-3-Chloropropane 
l,2-Oibromoethane 
Oibromomethane 
l,2-0ichlorobenzene 
l,3-Oic:hlorobenzene 
l,4-Oichlorobenzene 
Oichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Oichloroethane 
1,1-Oichloroethene 
cis-1,2-Oichloroethene 
trans-l,2-Oichloroethene 
1,2-Oichloropropane 
1,3-0ichloropropane 
2,2-Oichloropropane 
l,1-Dich~oroprcpene 
cis-l,3-0ichloropropene 
trans-1,3-0ichloropropene 
Ethylbenzene 
Hexachlorobucac~ene 
Isopropylbenze::e 
p-Isopropylco:~ene 
Methylene ch:cr~de 
Naphthalene 
n-Propylbenzene 
ortho-Xylene/S:y:-ene 
l,l,l,2-Tetrach:oroethane 
l,l,2,2-Tetrach:oroethane 
Tetrachloroet~e::e 
Toluene 

l.2,4-Trich:orc:enzene 
l,l.l-Trich:orce:hane 
l.l,2-Trichlorce:hane 
Trichloroe:he::e 
Trichlorof:~crc~ethane 
l,2,3-Trich:cr=Fropane 

------------- f'.,c::-;....ER,\ ~KE SERVICE. INC 

MDL 
ug/L 
140 
200 
110 

160 
58 
llO 

170 

140 
180 

110 

120 
120 
140 
120 
160 
150 
150 
280 
480 

260 

220 
150 

130 
180 

180 

160 
130 

110 

180 

150 

150 
360 
200 
150 

130 
130 
140 
130 
160 
120 
160 
140 
200 
380 

190 
110 

110 

160 
180 
160 
140 
120 
100 
130 

LOO 
ug/L 
390 
690 
370 

600 
180 
360 
580 
470 
620 
380 

410 
400 
490 

420 
560 
590 

520 
950 

520 
900 

740 

520 

460 

620 

610 

560 

430 

370 
610 

500 

500 

1200 

680 

510 

460 
450 

480 
450 

540 
420 

620 
480 
790 

1300 
650 

420 
380 
540 

600 

540 
470 

430 

350 

430 

1:"?34 MW-:3B 

~ 
62::0 

IC 

N: 

N: 

N: 

N: 
4~· 

98: 
6C: 

I\": 

lC 

lC 

Nt 

Nt 

N:: 

lC 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

~ 

ND 

NP 

95C 

Nt 

Nt 

Nt 

l3C:0 

Nt 

77C:l 

Nt 

Nt 

Nt 

30C:J0 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

\ 
\ 
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 

Page: 12 
Customer: Dames & Moore 

Project Description: NSP Project Title: 05644071 

Northern Lake Service Project Number: 27568 

Analyte 

~ 
l,2,4-Trimethylbenzene 

l,3,5-Trimethylbenzene 
Vinyl chloride 

meta.para-Xylene 
tert-Butylmethyl ether 

Isopropyl ether 

Surrogate Recovery on 2-Bromochlorobenzene 

Surrogate Recovery on 2-Bromochlorobenzene 

MDL 
UQ/L 
140 

280 

160 
260 

130 

130 
( PIO) • 85. l \ 

(HECO) • 122 \ 

LOQ 

~ 
490 

970 

550 

900 

490 

490 

lC€534 MW-138 

ua:':. 

8'7C 

ND 

NOR-.~ERN !_AKE SERVICE. INC. :., a1v•1ca1 'at>oratory arc env ,:;nmenrai ~er11ces 
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ANALYTICAL RESULTS: voc·s by EPA 8021 - Water 

Page: l 

Customer: Dames & Moore 

Project Description: NS? Project Title: 05644071 

Northern Lake Service Project Number: 27568 

Analyte 

Name 
Benzene 
Bromobenzene 

Bromochlorometha.~e 

Bromodichlorome:hane 

Bromoform 

Bromomethane 

n-Butylbenzene 

sec-Butylbenzer:e 

tert-Butylbenzer:e 

Carbon Tetrachloride 

Chlorobenzene 
Chloroethane 
Chloroform 

Chlorometlwlne 
2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

l,2-Dibromo-3-Ciloropropane 

l,2-Dibromoethane 
Dibromomethane 
l,2-Dichlorobenzene 
l,3-Dichlorobenzene 

l,4-Dichlorobenzene 
Dichlorodifluoromethane 
l,1-0ichloroethane 
l,2-0ichloroethane 

l,l-Oichloroethene 
cis-l,2-Dichlo=ethene 
trans-l,2-Dichloroethene 
1,2-Dichloropropane 
1,3-0ichloropropane 
2,2-0ichloropropane 
l,l-Dichloroprcpene 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutae;ene 

Isopropylbenze::e 
p-Isopropylto:~er:e 

Methylene chlcr~:e 

Naphthalene 

n-Propylbenzer:e 

ortho-Xylene/S::-rene 

l,l,l,2-Tetrach:oroethar:e 

l,l,2,2-Tetrach:oroetha::e 

Tetrachloroethe::e 

Toluene 

l,2,3-Trichlor=:enzene 

1,2,4-Trichlor=:enzene 

1,1,1-Trichlor=e:hane 

l,l,2-Trichlor:e:hane 

Trichloroethe::e 

Trichlorofluor:,,-.et:.hane 

1,2,3-Trichlor:~ropane 

MDL 
ug/L 
1. 3 

3.9 

1.4 

1. 8 

1.8 

1. 2 

1.0 

1. 6 

1.5 

1. 3 

1.4 

l.3 

0.54 

l.3 

1. 7 

2.2 

1.4 

5.6 

1.6 

l.4 

l. 9 

l.7 

2.0 

1.3 

1.6 

1.3 

l.3 

1.4 
l.3 

1.3 

1.4 

2.1 

l.3 

0.58 

1. 3 

l.4 

2.6 

1.2 

l. 3 

1.4 

l.B 

1. 6 

1.4 

2.3 

2.3 

1.4 

1.3 

1. 9 

1. 6 

1. 6 

1.4 

l. 3 

1. 7 

4.0 

LOQ 

ug/L 
4.4 

14 

5.0 

6.1 

6.1 

4.3 

3.4 

5.4 

5.1 

4.6 

4.8 

4.5 

1.7 

4.5 

5.9 

7.6 

4.9 

19 

5.4 

3.8 

6.5 

5.8 

7.0 

4.4 

5.5 

4.5 

4.5 

4.9 

4.6 

4.5 

4.8 

7.1 

4.3 

2.0 

4.5 

4.8 

8.9 

4.8 

4.9 

4.9 

5.9 

5.4 
4.7 

5.4 

7.9 

5.2 

4.4 

6.7 

5. 3 

5.5 

3.8 

4.5 

5.8 

14 

8 -

IC 

NI:: 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

53 

N: 
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ANALYTICAL RESULTS: VOC's by EPA 8021 - Water 

Page: 2 
Customer: Dames~ Moore 

Project Descri~~:on: NSP Project Title: 05644071 
Northern Lake Se::vice ProJect Number: 27568 

Analyte 

~ 
l,2,4-Trimethy:=enzene 

l,3,5-Trimethy:=enzene 

Vinyl chloride 

meta,para-Xyle~e 

tert-Butylmethy: ether 

Isopropyl ether 

MDL 

~ 
0.60 

l. 9 

l. 0 

2.9 

2.2 

2.6 
Surrogate Recove:y on 2-Bromochlorobenzene (PIDI • 92.6 t 

Surrogate Recove:y on 2-Bromochlorobenzene (HECDI • 84.8 \ 

LOO 
ug/L 
2.l 

6.6 

3.2 

10 
7.6 

9. 0 

l:lEe35 MW-SC 

Nt 

lJ 

i..-:; 

NOF--ERf\i Lj,KE SERVICE. INC . .:.na1yr1ca1 'aborator1 and env1ronmenta1 services--------

\ 
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Customer: Dames & Moore 

Project Description: NSP 

ANALYTICAL RESULTS: voc·s by EPA 8021 - Water 

Page: 13 

Project Title: 05644071 

Northern Lake Service Project: Number: 27568 

Analyt:e 

~ 
Benzene 

Bromobenzene 

Bromochloromet:hane 

Bromodichloromethane 

Bromoform 

Bromomethane 
n-Butylbenzene 

sec-Butylbenzene 
tert-Butylben:ene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 
Chloroform 

Chloromet.hane 

2-Chlorotoluene 

4-Chloror.oluene 

Dibromochloromet:.'lane 

l,2-Dibromo-3-Chloropropane 
l,2-Dibromoet.hane 

Oibromomethane 
1,2-Dichlorobenzene 

l,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Dichlorodiflu.oromethane 
1,1-Dichloroet.bane 
1,2-0ichloroethane 
1,1-Dichloroet.hene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 

l,l-Dichloropropene 

cis-l,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 
Hexachlorobuta~ene 
Isopropylbenzene 
p-Isopropyltol~ene 

Methylene chlcr~de 

Naphthalene 

n-Propylbenzene 

-1:ho-Xylene/St:y:-ene 
l,1,1,2-Tetrach:oroethane 

1,1,2,2-Tetrac~:oroethane 

Tetrachloroethene 
Toluene 

l,2,3-Trichlor::enzene 
l,2,4-Trichlor::enzene 

l,l,l-Trichlor:ethane 

l,l,2-Trichlor:ethane 

Trichloroec:.hene 
Trichlorofluor:~ec:.hane 

l,2,3-Trichlor:;ropane 

NO.~ -~ERN LAKE SERVICE. INC 

MDL 
ug/L 
0.28 

0 .40 

0.22 

0.32 

0.12 
0.22 

0.34 

0.27 
0.36 

0.22 

0.24 

0.23 
0.29 

0.24 

0.32 

0.31 

0.31 

0.55 

0.95 
0.52 

0.43 
0.30 

0.27 

0.36 
0.35 

0.32 

0.25 
0.22 
0.35 

0.29 
0.29 

0.72 

0.40 

0.30 

0.27 

0.26 

0.28 
0.26 

0.31 

0.25 

0.32 

0 .28 
0.41 
0.76 

0.38 

0 .21 

0.22 

0.31 

0.35 

0.32 

0.27 

0.25 
0.20 

0.26 

LOO 
!:!9L1 
0.78 

1.4 

0.74 

1.2 

0.37 

o. 72 

1.2 

0.93 

l.2 
0.75 

0.82 

0.80 
0.99 

0.83 

l.l 

1.2 

1.0 

l.9 

1.0 

1.8 

1.5 

1.0 

0.93 

1.2 

1.2 

1.1 
0.87 

0.74 

l.2 
1.0 

1.0 

2.5 

l.4 

1.0 

0.92 
0.89 

0.97 

0.91 

l.l 

0.85 
l.2 

0.97 

l.6 
2.6 

l.3 

0.83 

0.76 

1.1 

1.2 

l.l 

0.93 

0. 85 

0. 71 

0.86 

10£?36 Trip Blank 

~ 
Nt 

Nt 

Nt 

N:: 

ND 

N:: 

N:: 

Nt 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0. 70 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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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 

~ 
1,2,4-Trimethyl=enzene 

1,3,5-Trimethy:=enzene 
Vinyl chloride 

meta,para-Xyle:::e 

tert-Butylmethy: ether 

Isopropyl ethe= 

Su=rogate Recovery on 2-Bromochlorobenzene 
Surrogate Recovery on 2-Bromochlorobenzene 

(PIDl . 
(HECDl 

MDL 

!:!9.Lb 
0.28 

0.56 

0.33 

0.52 
0.26 

0.26 

90.9 ' • 121 t 

LOQ 

!:!9.Lb 
0.98 

1.9 

1.1 

1. 8 

0.98 
0.98 

1Cee36 Trip Blank 
UC:, 

IC 

N:: 

N:: 

N:: 



ANALYTICAL RESULTS: VOC's by EPA 8021 • Water 
Page: 15 

Customer: Dames & Moore 
Project Descrip:ion: NSP Project Title: 05644071 

Northern Lake Service Project Number: 27568 

Analyce MDL 

~ ug/L 

Benzene 0.28 

Bromobenzene 0.40 

Bromochloromet~.a.~e 0.22 

Bromodichlorome:r.ane 0.32 

Bromoform 0.12 

Bromomethane 0.22 

n-Butylbenzene 0.34 

sec-Butylbenzer:e 0.27 

tert-Butylbenze.~e 0.36 

Carbon Tetrachloride 0.22 

Chlorobenzene 0.24 

Chloroethane 0.23 

Chloroform 0.29 

Chloromethane 0.24 

2-Chlorotoluer:e 0.32 

4-Chlorotoluene 0.31 

Dibromochloromethane 0.31 

l,2-Dibromo-3-C!tloropropane 0.55 

l,2-Dibromoetha:e 0.9S 

Dibromomethane O.S2 

l,2-Dichlorobenzene 0.43 

1,3-Dichlorobenzene 0.30 

1,4-Dichlorobenzene 0.27 

Dichlorodifluoromethane 0.36 

l,l-Dichloroethane 0.3S 

l,2-Dichloroethane 0.32 

l,1-Dichloroethene 0.2S 

cis-1,2-Dichloraethene 0.22 

trans-1,2-Dichloroethene 0.3S 

1,2-Dichlorop=pane 0.29 

l,3-Dichloroprc;:,Ane 0.29 

2,2-Dichloropr;pane 0.72 

l,1-Dichloropr;;ene 0.40 

cis-l,3-Dichlor;propene 0.30 

trans-l,3-Dic~.loropropene 0.27 

Ethylbenzene 0.26 

Hexachlorobuta~ene 0.28 

Isopropylbenze::.e 0.26 

p-Isopropylto:·..:er:e 0.31 

Methylene chlc::~:ie 0.25 

Naphthalene 0.32 

n-Propylbenzer:e 0.28 

ortho-Xylene/S::-=ene 0.41 

l,l,l,2-Tetrac~.:oroethane 0.76 

l.l,2,2-Tetrac~.:oroethane 0.38 

Tetrachloroeth=e 0.21 

Toluene 0.22 

1,2,3-Trichlor::enzene 0.31 

1,2,4-Trichlor::enzene 0.35 

1,1,1-Trichlor:e:hane 0.32 

1,1,2-Trichlor:e:hane 0.27 

Trichloroether:e 0.25 

Trichlorofluor:~ethane 0.20 

1,2,3-Trichlo:::~ropane 0.26 

LOO 

!:!SL.!:! 
0.78 

1.4 

0.74 

1.2 

0.37 

0. 72 
l.2 

0.93 

l.2 
0.75 

0.82 
0.80 

0.99 

0.83 
l.l 

l.2 

1.0 

l.9 

l.O 

l.8 
1.5 

l.O 

0.93 

1.2 
l.2 

1.1 
0.87 

0.74 

1.2 

l.0 
1.0 

2.5 

1.4 
1.0 

0.92 

0.89 

0.97 

0.91 

l.l 

0.85 

l.2 

0.97 

l.6 

2.6 

1.3 

0.83 
0.76 

l.l 
1.2 

1.1 

0.93 

0.85 

0.71 

0.86 

106937 FB-1 

~ 
1.4 

ND 

ND 

ND 

ND 

ND 

ND 

l. 2 

ND 

ND 

ND 

ND 

ND 

m, 

ND 

ND 

11D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

l.4 

ND 

ND 

ND 

ND 

11 

ND 

2.7 

ND 

ND 

ND 

l.8 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



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 

Analyt.e 

~ 
l,2,4-Trimethylbenzene 

l,3,5-Trimethylbenzene 

Vinyl chloride 

meta.para-Xylene 

tert-Butylmethyl ether 
Isopropyl ether 

Surrogate Recovery on 2-Bromochlorobenzene 

Surrogate Recovery on 2-Bromochlorobenzene 
(PIO) 
(HECD) 

NOFTr-lERN LAKE SEF,V!CE. INC 

. 
. 

MDL LOO 
ug/L ug/L 
0.28 0.98 
0.56 l.9 
0.33 l.l 
0.52 l. 8 
0.26 0.98 
0.26 0.98 

84.S t 

115 t 

10€?3"7 FB-l 
ua.::. 

l.2 
2.: 

NJ: 

2.7 

NJ: 

NJ: 



I 

_l 

i 
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I 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E 
Page: l 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte MDL LOO 1:,:;27 

~ ~ !:!!!L1 ~ 
Acenaphthene 1.4 4.6 17 
Acenaphthylene l.4 4.6 N: 
4-Aminobiphenyl l. 3 4.6 r--= 
Aniline 1.2 4.0 r--= 
Anthracene l.2 3. 8 18 
Ben::idine 4.9 17 N: 
Ben::o[a)anthracene l. l 3.6 3.: 
Benzo[a)pyrene 1.3 4.0 3.4 

Ben::o[b)fluora.~thene 3.8 13 s.~ 
Benzo[g,h,i)perylene l. 6 5.0 r--= 
Benzo[klfluoranthene 1.2 3.8 Nt 

Benzoic Acid 5.6 19 ND 
Benzyl Alcohol 2.5 8.2 Nt 

Bis(2-chloroethyl)ether 1.3 4.4 Nt 

Bis(2-chloroethoxy)methane 1.6 5.4 Nt 
Bis{2-ethylhexyl)phthalate 1.6 5.2 ND 
Bis(2-chloroisopropyl)ether 1.4 4.8 ND 
4-Bromophenyl-phenyl ether l.l 3.8 ND 
Butylbenzylphtbalate 0.86 2.8 ND 
2-Chlorophenol l.3 4.4 ND 

4-Chloro-3-methylphenol 1.4 4.6 ND 

l•Chloronaphthalene 1.2 4.0 ND 

2-Chloronaphthalene 1.6 5.2 ND 

4-Chloroaniline l.5 5.0 ND 
4-Chlorophenyl-phenyl ether 1.3 4.4 ND 

Chrysene 1.4 4.4 3.0 
Oi-n-butylphtbalate 1.5 5.0 ND 

Di-n-octylphthalate 0.86 2.8 ND 

Dibenzo[a,h)antr.:acene 1.4 4.4 ND 
Oibenzofuran 1.4 4.6 26 
1,2-Oichlorobenzene 0.90 3.0 ND 
l,3-Oichlorobenzene 0.82 2.8 ND 
l,4-Dichlorobenzene 0.96 3.2 ND 
3,3'-Dichlorobenzidine 1.8 6.2 ND 
2,4-Oichlorophenol 1.5 5.2 ND 
2,6-Dichlorophenol l.5 5.0 Nt 
Diethylphthala::e 1.6 5.4 Nt 

2,4-Dimethylphenol 1.0 3.2 510 
Dimethylphtha:a::e 1.5 5.2 Nt 

p-(Dimethylamino)azobenzene l. l 3.4 Nt 
4,6-Dinitro-2-rne:hylphenol 0.82 2.6 Nt 

2,4-Dinitrophenol 10 35 Nt 
2,4-Dinitrotol~e~e l.4 4.6 Nt 
2,6-Dinitrotol~ene l.5 5.0 Nt 

Diphenylamine l.4 4.6 Nt 

l,2-Diphenylhyd.:-azine 2.0 6.6 Nt 

Fluoranthene 1.2 3.8 12 
Fluorene 1.2 3.8 s:. 
Hexachlorobenz~~e l.2 4.0 Nt 

Hexachlorobu::a:~ene l. l 3.6 Nt 

Hexac~lorocyc:=;~neadiene 2.4 8.0 ND 

Hexachl.oroe:.:":a::e 0.86 2.8 Nt 

Indeno[l,2.3·==:~yrene l. 6 5.0 Nt 
Isophorone l.4 4.8 Nt 

MW-4A 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 2 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte 

~ 
2-Methylnaphtha:ene 
2-Methylphenol 
3 & 4-Methylpher.ol 
N-nitroso-di-n-propylamine 
N-nitrosodi-n-bl;tylamine 
N-nitrosodimet~y!amine 
N-nitrosopiperi~ne 
N-nitrosodipher.ylamine 
Naphthalene 
l-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitroaniline 
4-Nitrophenol 
Pentachlorobenzene 
Pentachloronit:obenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 
1,2,4,5-Tetrac:hlorobenzene 
2,3,4,6-Tetrachlorophenol 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2', 4, 6-Trichlorophenol 

Surrogate Recove..--y on 2-Fluorophenol • 42.1 t 
Surrogate Recove..--y on Phenol-dS • 30.0 t 
Surrogate Recovery on Nitrobenzene-dS • 250 t 
Surrogate Recovezy on 2-Fluorobiphenyl • 78.3 
Surrogate Recove..--y on 2,4,6-Tribromophenol • 
Surrogate Recovezy on Terphenyl-dl4 • 72.9 t 

t 
80.0 ' 

MOL 

~ 
l.4 
l.5 
2.6 
l.3 
l.5 
o. 94 
4.l 
l.4 
l.8 
0.86 
l.3 
l.2 
l.5 
l.4 
2.6 
l.4 
0.86 
l.3 
1.2 
l.3 
l.3 
0.90 
1.2 
6.2 
1.4 
1.2 
1.2 
1.5 
1.7 

LOO l: i' 3:27 
ug/L . 

~ 
4.6 1•·· 
5.0 ~~ 

8.6 82: 
4.4 1'": 

5.0 t-.-:: 
3.2 lC 

14 lC 

4.6 1'": 

5.6 es:: 
2.8 IC 

4.4 N:: 

4.0 N:: 

5.0 ND 

4.8 ND 

8.6 ND 

4.6 ND 

2.8 ND 

4.2 ND 

4.2 ND 

4.4 ND 

4.0 74 
3.0 240 
3.8 19 
20 24 
4.6 ND 

3.8 ND 

4.0 ND 

5.0 ND 
5.8 ND 

MW-4A 

NOF--ER,v -.:..,"\.E SEPV!CE. INC, A:-a,y:1ca1 :abora:ory and erv1ron~enta ser.-1ces -------



ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 3 .... 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

- Analyte MDL LOO l 0: ?2 8 MW-4B 
~ ~ ~ UC,:, 

Acenaphthene 2.5 8.0 1: 
Acenaphthylene 2.5 8.0 N::· 
4-Aminobiphenyl 2.3 8.0 N:: 
Aniline 2.1 7.0 N:: 
Anthracene 2.l 6.6 4.: 
Benzi dine 8.5 29 r-.-= 
Benzo[a]anthracene 2.0 6.3 N: 
Benzo[a]pyrene 2.2 7.0 N:: 

- Benzo(b]fluora..~-:.~ene 6.6 22 N:: 
Benzo(g,h,i]pe:::ylene 2.7 8. 8 N: 
Benzo(k]fluoran::hene 2.1 6.6 ND 

i Benzoic Acid 9.8 33 ND 
_!. Benzyl Alcohol 4.3 14 ND 

Bis(2-chloroethyl)ether 2.3 7.7 ND 

' 
Bis(2-chloroethoxy)methane 2.8 9.4 ND 

l Bis(2-ethylhexyllphthalate 2.9 9.1 20 
Bis(2-chloroisopropyl)ether 2.5 8.4 ND 
4-Bromcphenyl-phenyl ether 2.0 6.6 ND 

I Butylbenzylphthalate 1.5 4.9 ND 
_,__ 2-Clllorcphenol 2.3 7.7 ND 

4-Cllloro-3-meehylphencl 2.4 8.0 ND 

i 
l •Clllo=naphthalene 2.1 7.0 ND 

J 2-Cllloronaphthalene 2.7 9.1 ND 

4-Cllloroaniline 2.6 8.8 ND 

4-Clllorophenyl·phenyl ether 2.3 7.7 ND 

I Chrysene 2.4 7.7 ND 
I Di•n•butylphthalate 2.6 8.8 ND .l 

Di•n-octylphthalate 1.5 4.9 ND 
Dibenzora,hlanthracene 2.4 7.7 ND 
Dibenzofuran 2.4 8.0 20 

-'-
1,2-Dichlorobenzene 1.6 5.2 ND 
1,3-Dichlorobenzene 1.4 4.9 ND 
1,4-Dichlorobe=ene 1.7 5.6 ND 

I 

I 
I 

3,3'-Dichlorobe=idine 3.2 11 ND 
..J_ 2,4-Dichlorophe:ol 2.7 9.1 370 

2,6-Dichlorophe:ol 2.7 8.8 ND 
Diethylphthalate 2.8 9.4 ND 
2,4-Dimethylphe:ol 1. 8 5.6 ND 
Dimethylphthalate 2.7 9.1 ND 
p-(Dimethylami~='azobenzene 1.9 6.0 ND 
4,6-Dinitro-2-~ethylphenol l.4 4.5 ND 
2,4-Dinitrophe~=l 18 62 ND 
2,4-Dinitrotol~e..~e 2.5 8.0 ND 
2,6-Dinitrotol~e~e 2.6 8. 8 ND 
Diphenylamine 2.4 8.0 ND 
l,2-Diphenylhy=.:-azine 3.5 12 ND 
Fluoranthene 2.l 6.6 ND 
Fluorene 2.l 6.6 46 
Hexachloroben:e~e 2.l 7.0 ND 
Hexachlorobuta:~ene 1. 9 6.3 ND 
Hexachlorocyc::;entadiene 4.2 14 ND 
Hexachloroetha~e 1.5 4.9 ND 
Indeno[l,2.3-c::pyrene 2.7 8.8 ND 
Isophorone 2.5 8.4 ND 

·--- --- NOF.-;..;ERN :..AKE SERVICE. INC A~a,vt1cai 'aooratory and env1ronmenta· ser1,ces 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270: 
Page: 4 

Customer: Dames & Moore 

Project Descrip~ion: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte 
Name 
2-Methylnaphtha:ene 
2-Methylphenol 
3 & 4-Methylphenol 
N-nitroso-di-n-propylamine 
N-nitrosodi-n-b~:ylamine 
N-nitrosodimethy:amine 
N-nitrosopiper~~ne 
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 
l,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 
l,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Surrogate Recove:y on 2-Fluorophenol • 57.2 
Surrogate ReC0Ve-'"j' on Phenol-dS • 32.0 t 
Surrogate Recove:y on Nitrobenzene-d5 • 149 

' 
' Su=ogate Recove:y on 2-Fluorobiphenyl • 77.3 

Surrogate Recove:y on 2,4,6-Tribromophenol • 
Surrogate Recov-_ry on Terphenyl-dl4 • 75.5 t 

' 79.0 

-- rvoF--ERN :_:.,~E SEFfr.'CE. iNC. 

' 

MDL 
ug/L 
2.4 
2.7 
4.6 
2.3 
2.6 
l. 6 
7.2 

2.4 
3.1 
1.5 
2.3 
2.1 
2.6 
2.5 
4.5 
2.4 
l.5 
2.2 
2.2 

2.3 

2.2 
1.6 

2.l 
ll 

2.4 

2.0 
2.l 
2.6 
3.0 

LOQ lCe:128 

~ -
~ 

8.0 13:: 
8.8 N: 

15 53C 
7.7 N: 

8.8 1'"': 

5.6 N: 

25 1'"': 

8. 0 N: 

9.8 7~--.... 
4.9 I'<"': 

7.7 NP 

7.0 NP 

8.8 NP 

8.4 NP 

15 NP 

8.0 NP 

4.9 ND 

7.4 ND 
7.4 NP 

7,7 NP 

7.0 55 
5.2 ND 
6.6 7.9 
35 18 
8.0 ND 

6.6 ND 

7.0 ND 

8.8 ND 

10 ND 

MW-4B 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 5 

Customer: Dames, Moore 
Project Descript:ion: NSP Project Title: 05644071 
Nort:hern Lake Service Project Number: 27568 

Analyte MDL LOQ l0€?29 
Name !:!SL!:! ug/L ~ 
Acenaphthene 1.4 4.6 N!: 
Acenaphthylene 1.4 4.6 ND 
4-Aminobiphenyl 1.3 4.6 ND 
Aniline 1.2 4.0 ND 
Anthracene 1.2 3. 8 ND 
Benzi dine 4.9 17 ND 
Benzo[a]anthracene 1.1 3.6 ND 
Benzo[a)pyrene l.3 4.0 ND 
Benzo[blfluorant:hene 3.8 13 ND 
Benzo(g,h,i]pe:ylene 1.6 5.0 Nt 
Benzo(klfluoranthene 1.2 3.8 ND 
Benzoic Acid 5.6 19 ND 
Benzyl Alcohol 2.5 8.2 ND 
Bis(2-chloroethyl)ether 1.3 4.4 ND 
Bis(2-chloroethoxy)methane 1.6 5.4 ND 
Bis(2-ethylhexyl)phthalate 1.6 5.2 ND 
M.s(2-chloroisopropyl)ether 1.4 4.8 ND 

4-Bromophenyl-phenyl ether 1.1 3.8 ND 

Butylbenzylphehalate 0.86 2.8 ND 

2-Clllorophenol 1.3 4.4 ND 

4-Cllloro-3-methylphenol 1.4 4.6 ND 

1-Cllloronaphehalene 1.2 4.0 ND 
2-Cllloronaphthalene 1.6 5.2 ND 
4-Cllloroaniline 1.5 5.0 ND 
4-Clllorophenyl-phenyl ether 1.3 4.4 ND 
Cllrysene 1.4 4.4 ND 

Di-n-butylphehalate 1.5 5.0 ND 

Di-n-octylphthalate 0.86 2.8 ND 

Dibenzo[a,h]an'ciiracene 1.4 4.4 ND 

Dibenzofuran 1.4 4.6 ND 
1,2-Dichlorobenzene 0.90 3.0 ND 
1,3-Dichlorobenzene 0.82 2.8 ND 

1,4-Dichlorobe~.zene 0.96 3.2 ND 

3,3'-Dichlorobenzidine 1.8 6.2 ND 

2,4-Dichlorophe::ol 1.5 5.2 ND 
2,6-Dichlorophenol 1.5 5.0 ND 
Diethylphthala:e 1.6 5.4 ND 
2,4-Dimethylphe~ol 1.0 3.2 ND 

Dimethylphtha:a:e 1.5 5.2 ND 
p- (Dimet:hylam.:.~c'azobenzene 1.1 3.4 ND 
4,6-Dinitro-2-~e:hylphenol 0.82 2.6 ND 
2,4-Dinit:rophe~cl 10 35 ND 
2.4-Dinitrot:o:~ene 1.4 4.6 ND 
2,6-0initroco:~e~e 1. 5 5.0 ND 
Diphenylamine 1.4 4.6 ND 

1,2-Diphenylhy:i:.-azine 2.0 6.6 ND 
Fluoranthene 1.2 3.8 ND 
Fluorene 1.2 3.8 ND 
Hexachloroben:e~e 1.2 4.0 ND 
Hexachlorob~:a=~~~e 1.1 3.6 ND 

Hexachlorocyc::?ent:adiene 2.4 8.0 ND 
Hexachloroet:ha~e 0.86 2.8 ND 
Indeno(l,2.3-c::?;rrene 1. 6 5.0 ND 
Isophorone 1.4 4.8 ND 

MW-6 

\ 
\ 
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ANALYTICAI.. RESULTS: Semi-Volatile Organic Compounds by EPA 8270E 
Page: 6 

Customer: Dames, Moore 

Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte MDL 
Name ~ 
2-Methylnaphthalene 1.4 
2-Methylphenol l.5 
3 & 4-Methylphenol 2.6 
N-nitroso-di-n-propylamine 1.3 
N-nitrosodi-n-butylamine 1.5 
N-nitrosodimethylamine 0.94 
N-nitrosopiperidine 4.1 
N-nitrosodiphenylamine 1.4 
Naphthalene 1.8 
1-Naphthylamine 0.86 
2-Naphthylamine 1.3 
2-Nitroaniline l.2 
3-Nitroaniline l.5 
Nitrobenzene l.4 
2-Nitrophenol 2.6 
4-Nitroaniline l.4 
4-Nitrophenol 0.86 
Pentachlorobenzene l.3 
Pentachloronitrobenzene 1.2 
Pentachlorophenol l.3 
Phenanthrene l.3 
Phenol 0.90 
Pyrene l.2 
Pyridine 6.2 
l,2,4,5-Tetrachlorobenzene l.4 
2,3,4,6-Tetrachlorophenol l.2 
l,2,4-Trichlorobenzene 1.2 
2,4,5-Trichlorophenol l.5 
2,4,6-Trichlorophenol l.7 
Surrogate Recovery on 2-Fluorophenol • 43.l t 
Surrogate Recovery on Phenol-dS • 25.9 t 
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 t 

LOQ He929 

~ UC·:,. 

4.6 i--:: 
5.0 IC 

8.6 IC 

4.4 i--:: 
5.0 N: 
3.2 i--:; 

14 !lo":: 

4.6 !lo': 

5.6 IC 

2.8 IC 

4.4 N:> 
4.0 ND 

5.0 NP 
4.8 Nt: 

8.6 ~ 

4.6 ND 

2.8 ND 

4.2 ND 

4.2 ND 

4.4 ND 

4.0 ND 

3.0 ND 
3.8 ND 

20 ND 
4.6 ND 
3.8 ND 
4.0 ND 

5.0 ND 
5.8 ND 

MW-6 

- ----- -- NOP:7"'~ERN LAKE SERVICE. INC J,raiyt1ca; 1aoc,a:cr1 and env,ronmertai ser✓1ces --------



..... 

l 

l 

l 

l 

ANALYTICAr. RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 7 

Customer: Dames i Moore 
Project Descrip::.ion: NSP Project Title: 05644071 
Northern Lake Se~ice Projec::. Number: 27568 

Analyte MDL LOO 10030 
~ ug/t. ~ ~ 
Acenaphthene 2.l 6.7 I,~ 

Acenaphthylene 2.l 6.7 ND 
4-Aminobiphenyl l.9 6.7 ND 
Aniline l. 7 5.8 ND 
Anthracene l. 7 5.5 ND 
Benzidine 7.0 24 Nt 
Benzo[a]anthrac=e l. 7 5.2 ND 
Benzo[a]pyrene l. 9 5.8 ND 
Benzo[b]fluora.~:..~ene 5.5 18 ND 

Benzo[g,h,i)pe:::y:ene 2.3 7.2 ND 
Benzo[k)fluoran::llene l.7 s.s ND 
Benzoic Acid 8.1 27 ND 
Benzyl Alcohol 3.6 12 ND 
Bis(2-chloroethyllether 1.9 6.4 NO 
Bis(2-chloroethoxy)methane 2.3 7.8 ND 
Bis(2-ethylhexyl)phthalate 2.4 7.5 NO 
Bis(2-chloroiscpropyl)ether 2.1 7.0 ND 
4-Bromophenyl-phenyl ether l.7 5.5 NO 

Butylbenzylphthalate 1.2 4.1 NO 

2-Chlorophenol l.9 6.4 ND 
4-Chloro-3-met.hylphenol 2.0 6.7 ND 
l·Chloronaphthalene 1.7 5.8 ND 
2-Chloronaphthalene 2.3 7.5 ND 
4-Chloroani.line 2.2 7.2 ND 

4-Chlorophenyl-phenyl ether 1.9 6.4 ND 
Chryaene 2.0 6.4 ND 
Oi-n-bu.tylphthalate 2.1 7.2 ND 
Oi-n-octylphthalate 1.2 4.1 ND 
Oibenzo[a,h)ane!l.-acene 2.0 6.4 ND 
Dibenzofuran 2.0 6.7 ND 
1,2-0ichlorobe=ene 1.3 4.4 ND 
1,3-Dichlorobe=ene 1.2 4.1 h'D 
1,4-Dichlorobe:::.::ene 1.4 4.6 NO 

3,3'-0ichlorobe:zidine 2.6 9.0 NO 

2,4-0ichlorophenol 2.2 7.5 ND 
2,6-0ichlorophe=ol 2.2 7.2 NO 

Oiethylphthala:e 2.3 7.8 NO 

2,4-Dimethylphe=ol 1.5 4.6 NO 

Dimethylphthala:e 2.2 7.5 NO 

p-(Dimethylamin: azobenzene l. 5 4.9 NO 

4,6-Dinitro-2-:ne:hylphenol l.2 3.7 ND 

2,4-Dinitrophenc: 15 51 ND 
2,4-0initrotol~e.::.e 2.1 6.7 ND 
2,6-Dinitrotol~e..~e 2.l 7.2 ND 
Diphenylamine 2.0 6.7 ND 
l,2-Diphenylhy::razine 2.9 9.6 NO 

Fluoranthene l.7 5.5 ND 

Fluorene l. 8 5.5 Nt 
Hexachloroben:e=e l. 7 5.8 Nt 
Hexachlorobuta:~ene l.6 5.2 ND 

Hexachlorocycl:;entadiene 3.5 12 ND 

Hexachloroethane l.2 4.l ND 

Indeno(l,2,3-c::;:,rrene 2.3 7.2 NO 

Isophorone 2.l 7.0 NO 

MW-6A 

-- NOR--ERN LJ.K= SERVICE. INC .:..~.aiyt;car aooratory and er.v1ronmen:a: services 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 82i0E 
Page: 8 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte MDL 
Name ua/L 
2-Methylnaphthalene 2.0 
2-Methylphenol 2.2 
3 & 4-Methylphenol 3.8 
N-nitroso-di-n-propylamine l. 9 
N-nitrosodi-n-butylamine 2.2 
N-nitrosodimethylamine l.4 
N-nitrosopiperidine 5.9 
N-nitrosodiphenylamine 2.0 
Naphthalene 2.6 
l-Naphthylamine l.2 
2-Naphthylamine l.9 
2-Nitroaniline l.7 
3-Nitroaniline 2.2 
Nitrobenzene 2.l 
2-Nitrophenol 3.7 
4-Nitroaniline 2.0 
4-Nitrophenol 1.2 
Pentachlorobenzene l.8 
Pentachloronitrobenzene 1.8 
Pentachlorophenol 1.9 
Phenanthrene 1.8 
Phenol 1.3 
Pyrene 1.7 
Pyridine 9.0 
1,2,4,5-Tetrachl.orobenzene 2.0 
2,3,4,6-Tetrachloropbenol 1.7 
1,2,4-Trichlorobenzene 1.8 
2,4,5-Trichlorophenol 2.1 
2,4,6-Trichlorophenol 2.5 
Surrogate Recovery on 2-Fluorophenol • 56.4 t 

Surrogate Recovery on Phenol-dS • 29.3 t 

Surrogate Recovery on Nitrobenzene-dS • 73.3 t 

Surrogate Recovery on 2-Fluorobiphenyl • 74.6 t 

Surrogate Recovery on 2,4,6-Tribromophenol • 71.3 t 

Surrogate Recovery on Terphenyl-dl4 • 80.0 t 

LOO lJ':930 

~ uc::. 
6.7 i.-:: 
7.2 IC 

12 IC 

6.4 IC 

7.2 !C 

4.6 i,-;:; 

21 IC 

6.7 ND 

8.l !,.) 

4.l IO 

6.4 ND 

5.8 ND 

7.2 ND 

7.0 ND 

13 ND 

6.7 ND 

4.1 ND 

6.1 ND 

6.1 ND 

6.4 ND 

5.8 ND 

4.4 ND 

5.5 ND 

29 ND 

6.7 ND 

5.5 ND 

5.8 ND 

7.2 ND 

8.4 ND 

MW-6A 

----- ;'\/QFi7"i-iER;\ -_.:;,,,<E SE.=?'i:CE. INC. >a,,::cai ,acorawr1 and erivIronmentaI services 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 82708 
Page: 9 

Customer: Dames & Moore 

Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte MOL 

~ ~ 
Acenapht.hene l.4 
Acenapht.hylene l.4 
4-Aminobiphenyl l.3 
Aniline l.2 
Ant.hracene l.2 
Benzidine 4.9 
Benzo[a)ant.hracene l. l 

Benzo[a)pyrene l. 3 

Benzo(b)fluorant.hene 3.8 
Benzo[g,h,i)perylene l.6 
Benzo(k)fluorant.hene l.2 
Benzoic Acid 5.6 
Benzyl Alcohol 2.5 
Bis(2-chloroet.hyl)et.her l.3 
Bis(2-chloroet.hoxy)met.hane l.6 
Bis(2-et.hylhexyl)pht.halate l.6 
Bis(2-chloroisopropyllet.her l.4 
4-Bromophenyl-phenyl et.her l.l 
But.ylbenzylpht.halat.e 0.86 
2-Chlorophenol 1.3 
4-Chloro-3-met.hylphenol 1.4 
1-Chloronapht.halene 1.2 
2-Chloronaphthalene 1.6 
4-Chloroaniline l.5 
4-Chlorophenyl-phenyl et.her l.3 
Chrysene l.4 
Di-n-but.ylpht.halate l.5 
Di-n-occylpht.halate 0.86 
Dibenzola,h]ant.hracene l. .. 4 

Dibenzo:furan l.4 
1,2-Dichlorobenzene 0.90 
l,3-Dichlorobenzene 0.82 
1,4-Dichlorobenzene 0.96 
3,3'-Dichlorobenzidine l.8 
2,4-Dichlorophenol 1.5 
2,6-Dichlorophenol l.5 
Diet.hylpht.halat.e 1.6 
2,4-Dimet.hylphenol l.O 
Dimet.hylpht.halate l.5 
p-(Dimet.hylaminolazobenzene l. l 
4,6-Dinit.ro-2-met.hylphenol 0.82 
2.4-Dinit.rophenol 10 
2,4-Dinit.rot.oluene l.4 
2,6-Dinit.rot.oluene 1.5 
Diphenylamine l.4 
1,2-Diphenylhyd:.-azine 2.0 
Fluorant.hene l.2 
Fluorene 1.2 
Hexachlorobenzene l.2 
Hexachlorobut.ad~ene 1.1 
Hexachlorocyc!opent.adiene 2.4 
Hexachloroetha.~e 0.86 
Indeno[l,2,3-cd;pyrene 1.6 
Isophorone 1.4 

LOO 106?32 

~ ua/: 

4.6 NO 

4.6 NO 

4.6 NO 

4.0 NO 

3.8 NO 

17 NO 

3.6 NO 

4.0 NO 

13 NO 

5.0 NO 

3.8 NO 

19 ND 

8.2 ND 

4.4 ND 

5.4 ND 

5.2 ND 

4.8 NO 

3.8 NO 

2.8 NO 

4.4 NO 

4.6 ND 

4.0 NO 

5.2 NO 

5.0 NO 

4.4 NO 

4.4 NO 

5.0 ND 

2.8 ND 

4.4 11D 

4.6 ND 

3.0 ND 

2.8 ND 

3.2 ND 

6.2 ND 

5.2 ND 

5.0 ND 

5.4 ND 

3.2 570 
5.2 ND 

3.4 ND 

2.6 ND 

35 ND 

4.6 ND 

5.0 NO 

4.6 NO 

6.6 NO 

3.8 NO 

3.8 NO 

4.0 NO 

3. 6 NO 

8. 0 NO 

2.8 NO 

5.0 NO 

4.8 NO 

MW-SA 

NORTHERN LAKE SERVICE. INC. :.~a,y•:ca, aboratory ard env,ronmenta: services--------

\ 
\ 
! 
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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 

~ 
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-Nit.roaniline 
3-Nitroaniline 

Nitrobenzene 
2-Nit.rophenol 
4-Nit.roaniline 
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 • 59.6 t 
Surrogate Recove..ry on Phenol-dS • 38.8 t 

Recovery on Nierobenzene-dS • 81.9 t Surrogate 
Surrogate 
Surrogate 
Surrogate 

Recovery on 2-Fluorobiphenyl • 78.2 t 

Recovery on 2,4,6-Tribromophenol • 74.6 
Recovery on Terphenyl-dl4 • 77.2 t 

t 

Page: 10 

MDL 

~ 
l.4 

l.5 

2.6 

l.3 

l.5 

0.94 

4.1 

1.4 

l.8 

0.86 

1.3 
1.2 

1.5 
1.4 

2.6 

1.4 

0.86 
1.3 

1.2 
1.3 

1.3 

0.90 

1.2 

6.2 

1.4 

1.2 
1.2 

1.5 
1.7 

LOO 1:::i32 

~ 
. 

l:!.=....: 
4.6 r..-:: 
5.0 6"" "• 
8.6 1 ..... ,I"' ~--
4.4 i.-:: 
5.0 r..-:: 
3.2 r..-:: 
14 N: 

4.6 i.-:: 
5.6 se: 
2.8 lC 

4.4 I\': 

4.0 lC 

5.0 ND 

4.8 ND 

8.6 ND 

4.6 ND 

2.8 ND 

4.2 ND 

4.2 ND 

4.4 ND 

4.0 ND 

3.0 390 
3.8 ND 

20 ND 

4.6 ND 

3.8 ND 

4.0 ND 

5.0 ND 

5.8 ND 

MW-BA 

-- NQRT~ERN LAKE SERVICE. INC. :..~a,v:tca1 ·ac1• 0a:::r; ar,d erv1ronmenta 5,:;r,ices ------
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ANALYTICAL RESULTS: Semi-Volacile Organic Compounds by EPA 8270B 
Page: ll 

customer: Dames & Moore 
Project Oescripcion: NSP Project Title: 05644071 
Northern Lake Se:vice Projecc Number: 27568 

Analyte MOL LOO 10€ ;3 3 

~ ~ ~ ua/:. 
Acenaphthene 1.5 4.7 9. 9 
Acenapht:hylene 1.5 4.7 ND 
4-Aminobiphenyl l.4 4.7 ND 
Aniline 1.2 4.l 89 
Ant:hracene l.2 3.9 ND 

Benzi dine 5.0 17 ND 

Benzo(a]anthracene l.2 3.7 ND 
Benzo[a)pyrene l. 3 4.1 ND 

Benzo[b)fluorar.thene 3.9 13 ND 

Benzo[g,h,i]perylene l. 6 5.l ND 

Benzo[klfluorant:hene l.2 3.9 ND 
Benzoic Acid 5.7 19 ND 
Benzyl Alcohol 2.5 8.4 ND 
Bis(2-chloroet:hyllet:her 1.4 4.5 ND 
Bis(2-chloroethoxy)methane 1.6 5.5 ND 
Bis(2-ethylhexyl)phthalat:e 1.7 5.3 40 
Bis(2•chloroisopropyl)ether l.5 4.9 ND 

4-Bromophenyl-phenyl ether l.2 3.9 ND 
Butylbenzylphthalate 0.88 2.9 ND 
2-Chlorophenol 1.3 4.5 ND 
4-Chloro-3-methylphenol l.4 4.7 ND 
1-Chloronaphthalene 1.2 4.1 ND 
2-Chloronaphthalene 1.6 5.3 ND 
4-Chloroaniline 1.5 5.1 ND 
4-Chlorophenyl•phenyl et:her 1.3 4.5 ND 
Chrysene 1.4 4.5 ND 
Oi-n-butylphthalate 1.5 5.1 ND 

Oi-n-octylphthalate 0.88 2.9 ND 
Oibenzo[a,h)anth.. ... cene 1.4 4.5 ND 
Oibenzofuran l.4 4.7 15 
1,2-0ichlorobenzene o. 92 3.l ND 
1,3-0ichlorobenzene 0.84 2.9 ND 

1,4-0ichlorobenzene 0.98 3.3 ND 

3,3'-0ichlorobenzidine 1.8 6.4 ND 

2,4•0ichlorophenol l.6 5.3 ND 
2,6-0ichloropher.ol l.6 5.1 ND 

Oiethylphthalate l.7 5.5 ND 

2,4-0imethylpher.cl 1.0 3.3 3400 
Oimet:hylphthala:e l.6 5.3 ND 

p·(Oimet:hylamir.c azobenzene l. l 3.5 ND 

4,6-0init:ro-2-me:hylphenol 0.84 2.6 ND 

2,4-Dinit:rophenc: 10 36 ND 
2,4-0init:rot:olue::.e 1.5 4.7 ND 
2,6-0init:rot:oluene 1.5 5.l ND 
Oiphenylamine 1.4 4.7 ND 
1,2-0iphenylhy:::a:ine 2.0 6.8 NO 
Fluorant:hene l.2 3.9 ND 

Fluorene l.2 3.9 32 
Hexachloroben:ene l.2 4.l NO 
Hexachlorobut:ac~ene l. l 3.7 NO 
Hexachlorocyclc;encadiene 2.5 8.2 NO 
Hexachloroechane 0.88 2.9 NO 
Indeno[l.2.3-cc:;,.ene l.6 5.l NO 
Isophorone l.5 4.9 NO 

MW-l3A 

NOR--=RN !..AKE SER'/ICE. INC Ar'.a,·r,cai :aborator, ar::J env,ror.mental services 
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 12 

Customer: Dames & Moore 
Project Oescrip~ion: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte 

~ 
2-Methylnaphthalene 
2-Methylphenol 
3 & 4-Methylphenol 
N-nitroso-di-n-propylamine 
N-nitrosodi-n-b~tylamine 
N-nitrosodimethylamine 
N-nitrosopiperidine 
N-nitrosodiphenylamine 
Naphthalene 
l-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
N1trobenzene 
2-Nitrophenol 
4-Nitroaniline 
4-Nitrophenol 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Pyridine 
l,2,4,5-Tetrach1orobenzene 
2,3,4,6-Tetrach1orophencl 
l,2,4-Trichlorobenzene 

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

Su=ogate Recove..--y on 2-Fluorophencl • 67.0 t 
Surrogate Recove:y on Phenol•clS • 24.8 t 
Surrogate Recovery on Nitrobenzene-clS • 309 t 
Su=ogate Recove:y on 2-Fluorobiphenyl • 74.8 t 
Surrogate Reccve_ry on 2,4,6-Tribromophenol • 77.8 t 
Surrogate Reccve:y on Terphenyl-dl4 • 75.6 t 

MDL 

!:!ill 
l.4 
l.6 
2.7 
l.4 
l.5 
0.96 
4.2 
1.4 
1.8 
0.88 
1.3 
l.2 
1.5 
1.5 
2.6 
1.4 
0.88 
l.3 
l.3 
1.3 
1.3 
0.92 
l.2 
6.4 

l.4 
l.2 
1.2 
1.5 
1.8 

LOO lOe 33 3 

!:!ill ~ 
4.7 93:: 
5.1 280:J 

8. 8 63C:; 
4.5 N: 

5.1 ~ 

3.3 N: 

15 N:: 

4.7 N: 

5.7 70C,: 
2.9 16 
4.5 9.3 
4.1 ND 

5.1 ND 

4.9 ND 

8.9 ND 

4.7 ND 

2.9 ND 

4.3 ND 

4.3 ND 

4.5 ND 

4.1 23 

3.1 1900 
3.9 ND 

20 20 
4.7 ND 

3.9 ND 
4.l ND 
5.1 ND 

5.9 ND 

MW-l3A 

------------- NOR-~E,9N L4KE SERVICE. INC. Ar,a1y1,cai acora::ir, ano envic')rrnenta. ~.,;,,,ces --------
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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 

Analyee 

~ 
Acenaphthene 
Acenaphthylene 
4-Aminobiphenyl 
Aniline 
Ant:hracene 
Benzi dine 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[b]fluoranthene 
Benzo[g,h,i]pe:ylene 
Benzo[k]fluorant:hene 
Benzoic Acid 
Benzyl Alcohol 
Bis(2-chloroethyllet:her 
Bis(2-chloroethoxy)met:hane 
Bis(2-ethylhexyl)phthalat:e 
Bis(2-chloroisopropyl)et:her 
4-Bromophenyl-phenyl ether 
But:ylbenzylphthalate 
2-Chlorophenol 
4-Chloro-3-methylphenol 
1-Chloronaphthalene 
2-Chloronaphthalene 
4-Chloroaniline 
4-Chlorophenyl-phenyl ether 
Chrysene 
Di-n-but:ylphthalate 
Di-n-octylphthalate 
Dibenzo[a,h]anthracene 
Dibenzofuran 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diet:hylpht:halate 
2,4-Dimethylphenol 
Dimeehylpheha:aee 
p-(Dimet:hylaminolazobenzene 
4,6-Dinitro-2-:ethylphenol 
2,4-Dinitrophenol 
2,4•0initrocol~e~e 

2,6-Dinierotoluene 
Diphenylamine 
l,2-Diphenylhy:i:-azine 
Fluorant:hene 
Fluorene 
Hexachloroben:ene 
Hexachlorobuea:~ene 
Hexachlorocyc:=pentadiene 
Hexachloroetha::e 
Indeno[l,2,3-c::pyrene 
Isophorone 

------- NOR":"";..;ERN LA.KE SERVICE. i 1'1C 

Page: 13 

MDL 

~ 
l. 3 

l.3 

l.2 

l.l 

l.l 
4.5 

l. l 

l.2 

3.5 
l.4 
l.l 

5.2 
2.3 

1.2 
l.5 

1.5 
1.3 
1.1 

0.80 

1.2 
1.3 

1.1 

1.4 

1.4 

1.2 
1.3 

1.4 

0.80 

1.3 

1.3 

0.83 

0.76 

0.89 

1.7 
1.4 

l.4 

l.5 

0.94 
l.4 

0.98 

0.75 
9.5 

l.3 

1.4 
l.3 

l.8 

l.l 

l.l 

l. l 

l.0 
2.2 

0.80 
l.4 

l. 3 

LOO 

~ 
4.3 
4.3 
4.3 
3.7 
3.5 
16 
3.3 

3.7 
12 
4.6 
3.5 
17 
7.6 
4.1 
5.0 
4.8 

4.4 

3.5 
2.6 
4.1 
4.3 
3.7 
4.8 

4.6 

4.1 
4.1 
4.6 

2.6 
4.1 
4.3 

2.8 
2.6 
3.0 
5.7 
4.8 

4.6 
5.0 

3.0 
4.8 
3.1 

2.4 

33 

4.3 
4.6 
4.3 
6.1 
3.5 
3.5 

3.7 
3. 3 

7.4 
2.6 
4.6 
4.4 

UC·:. 

13 

re 
re 

re 
r--:: 
r--:: 

3.­

h":: 

!C 

IC· 

N: 

N: 

ND 

17 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
1111) 

1111) 

ND 
1111) 

20 
ND 

ND 

ND 

ND 

ND 

ND 

3400 
N: 

IC 

3.: 
43 

r--:: 
IC 



/ 

-

J. 

ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 14 

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-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitroaniline 
4-Nitrophenol 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 
l,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
l,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Surrogate Recovery on 2-Fluorophenol • 65.4, 
Su=ogate Recovery on Phenol-dS • 32.6, 
Surrogate Recovery on Nitrobenzene-dS • 199, 
Surrogate Recovery on 2-Fluorobiphenyl • 77.0, 
Su=ogate Recovery on 2,4,6-Tribromophenol • 82.8, 
Surrogate Recovery on Terphenyl-dl4 • 79.4, 

- ---- - NOR~:...ERN LAKE SERVICE. INC 

MDL 
ug/L 
1.3 
1.4 
2.4 
1.2 
1.4 
0.87 
3. 8 
1.3 
1.6 
0.80 
1.2 
1.1 
1.4 
1.3 
2.4 
1.3 
0.80 
1.2 
1.1 
1.2 
1.2 
0.83 
l.l 
5.7 
l.3 
l.l 
l.l 
l.4 
1.6 

LOO 10€;34 
uq/L ~ 
4.3 99C 

4.6 11:: 
8.0 31:: 
4.1 ND 

4.6 Nt 

3.0 Nt 

13 Nt 

4.3 Nt 

5.2 76Cv 
2.6 22 
4.1 18 

3.7 ND 

4.6 ND 

4.4 ND 

8.0 Nt 

4.3 ND 

2.6 ND 

3.9 ND 

3.9 ND 

4.1 ND 

3.7 54 
2.8 150 
3.5 8.1 

18 l.9 

4.3 ND 

3.5 ND 
3.7 ND 
4.6 ND 

5.4 ND 

MW-13B 



ANALYTICAL RESULTS: Semi-Volat.ile Organic Compounds by EPA 8270:S 

i Page: lS -- CUst.omer: Dames & Moore 
Project. Descript.ion: NSP Project. Tit.le: 056440il 
Nert.hem Lake Service Project. Number: 27568 

-- Analyt.e MDL LOO l:£:35 MW-SC 
~ ~ ~ ~ 
Acenapht.hene l. 8 5.9 IC 

Acenapht.hylene l.8 5.9 N: 
4-Aminobiphenyl l.7 5.9 IC 

Aniline l.5 5.l IC 

Anthracene l.5 4.8 IC 

Benzidine 6.2 21 N: 

Benzo[a]ant.hracene l.S 4.6 N: 

Benzo[a]pyrene l.6 S.l l\i": 

..l. Benzo[b]fluorant.hene 4.8 l6 IC 

Benzo[g,h,i]perylene 2.0 6.4 ?C 

Benzo[k]fluoranthene l.S 4.8 N: 

l Benzoic Acid 7.1 24 Nt 
Benzyl Alcohol 3.2 ll Nt 
Bis(2-chloroet.hyl)ether l. 7 5.6 NI) 

l 
Bis(2-chloroethoxy)methane 2.0 6..9 N!: 

Bis(2-ethylhexyl)phthalate 2.1 6.6 13 
Bis(2•chloroisopropyl)ether 1.8 6.1 NI) 

4-Bromophenyl-phenyl ether l.5 4.8 N!: 

l Butylbenzylphthalate 1.1 3.6 ND 

2-Chlorophenol l.7 5.6 ND 

4-Chloro-3-methylphenol 1.8 5.9 ND 

l•Chloronaphthalene 1.5 S.l ND 

l 2-Chloronaphthalene 2.0 6.6 ND 

4-Chloroaniline 1.9 6.4 ND 
4-Chlorophenyl-phenyl_eeher 1.7 5.6 ND 

l 
Chrysene 1.7 5.6 ND 

Di-n-butylphthalate 1.9 6.4 ND 

Di-n-octylphthalate 1.1 3.6 ND 
Dibenzo[a,h]anthracene 1.8 5.6 ND 

I Dibenzofuran 1.8 5.9 ND 

J_ 1,2-Dichlorobenzene 1.1 3.8 ND 
1,3-Dichlorobenzene 1.0 3.6 ND 
1,4-Dichloroben::ene l.2 4.1 NI) 

l 3,3'-Dichlorobenzidine 2.3 7.9 ND 

2,4-Dichlorophe:iol 2.0 6.6 NI) 

2,6-Dichlorophe:ol 1.9 6.4 NI) 

Diethylphthalat.e 2.1 6.9 NI) 

2,4-Dimet.hylphe:ol 1.3 4.1 Nt 
,.L. 

Dimet.hylpht.hala:e 2.0 6.6 Nt 

p-(Dimethylami:c:azobenzene 1.4 4.3 Nt 
4,6-Dinit.:o-2-me:hylphenol 1.0 3.3 Nt 

-'-
2,4-Dinitrophe:cl l3 45 Nt 
2,4-Dinitrot.ol~e:e l. 8 5.9 Nt 
2,6-Dinit:ot.o:~ene l. 9 6.4 Nt 

Diphenylamine 1.8 5.9 Nt 

1,2-Diphenylhy::a:ine 2.6 8.4 Nt 

Fluoranthene l.S 4.8 Nt 

Fluorene l. 6 4.8 Nt 

Hexachlorobe::e=e 1.5 5.1 Nt 
Hexachlorobut.a:~ene l.4 4.6 Nt 

Hexachlorocyc~c;entadiene 3.l l0 Nt 

Hexachlo:oet.~a=e l.l 3.6 Nt 

.i.-
:ndeno[l,2,3-c::;yrene 2.0 6.4 Nt 

:sophorone l.8 6.1 Nt 

------- NOR-:..;ERN LAKE SERVICE. INC. ~na1y11cat aboratory and env1ronmen1a, services--------
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270B 
Page: 16 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Se:vice Project Number: 27568 

Analyte 

~ 
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-Tecrachloroben&ene 
2,3,4,6-Tecrachlorophenol 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Surrogate Recovery on 2-Fluorophenol • 43.1 I' 

Surrogate Recovery on Phenol-dS • 29. 9 ~ 
Surrogate Recovery on Nitrobenzene-dS • 72.7 I' 

Surrogate Recovery on 2-Fluorobiphenyl • 73.8 I' 

Surrogate Recovery on 2,4,6-Tribromophenol • 61.9 I' 

Surrogate Recovery on Terphenyl-d14 • 50.3 I' 

MDL 

!:!.SL1 
l. 7 
l.9 
3.3 
1.7 
l.9 
l.2 
5.2 
l. 8 
2.2 
l. l 
l.7 
l.5 
1.9 
1.8 
3.3 
1.8 
1.1 
1.6 
1.6 
1.7 
1.6 
1.1 
l.5 
7.9 
1.8 
1.5 
1.6 
1.9 
2.2 

LOO 10€ ;:; S 

~ ua:':. 

5.9 N: 

6.4 Nt 

ll ND 

5.6 ND 

6.4 ND 

4.l ND 

18 ND 

5.9 ND 

7.l ND 

3.6 ND 

5.6 ND 

5.1 ND 

6.4 ND 

6.1 ND 

ll ND 

5.9 ND 

3.6 ND 

5.4 ND 

5.4 ND 

5.6 ND 

5.1 ND 

3.8 ND 

4.8 ND 

26 ND 

5.9 ND 

4.8 ND 

5.1 ND 

6.4 ND 

7.4 ND 

MW-SC 

-------- NORTHERN LAKE SERVICE. INC. -.raty11cai a::icrator1 ar-d erw,ronmenta1 services --------
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ANALYTICAL RESULTS: Semi-Volatile Organic Compounds by EPA 8270E 
Page, 17 

Customer: Dames & Moore 
Project Description: NSP Project Title: 05644071 
Northern Lake Service Project Number: 27568 

Analyte 
Name 
Acenaphthene 
Acenaphthylene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Benzi dine 
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-J-met.hylphenol 
1-Chloronaphthalene 
2-Chloronaphthalene 
4-Chloroaniline 
4-Chlorophenyl-phenyl ether 
Chryllene 

Di-n-butylphthalate 
Di-n-octylphthalate 
Oibenzo[a,h]anthracene 
Oibenzofuran 
1,2-Dichlorobenzene 

1';3-0ichlorobenzene 
1,4-0ichlorober.zene 
3,3'-0ichlorobe:izidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Oiethylphthala:e 
2,4-Dimethylpbenol 
Dimethylphtha_:a:e 
p-(Dimethylam~nolazobenzene 
4,6-Dinitro-2-~e:hylphenol 
2,4-Dinitrophe~cl 
2,4-Dinitroto:~ene 
2, 6-Dini:rotol·.aene 
Diphenylamine 
l,2-Diphenylhy:=azine 
Fluoranthene 
Fluorene 
Hexachlorober.zene 
Hexachlorobuta::ene 
Hexachlorocyc::;entadiene 
Hexachloroe:ha:.e 
Indeno[l.2.3-:::pyrene 
Isophorone 

MDL 

!:!SL!! 
l.2 
l.2 
l. l 
1.0 
l.O 
4.1 
0.97 
1.1 
3.2 
1.3 
1.0 
4.8 

2.1 
1.1 
1.4 
1.4 
l.2 
0.97 

0.73 
1.1 
l.2 
l.O 
1.3 
1.3 

l.l 
1.2 
l.J 
0.73 

l.2 
1.2 

0.76 

.-:,o 
0.82 
1.5 
1.3 
1.3 
l.4 
0.87 

l.3 
0.90 

0.69 

8.7 

l.2 
l.3 
l.2 
l. 7 

l.O 
l.O 
l.O 
0.92 

2.0 
0.73 

l. 3 

l.2 

LOO 
!:!SL!! 
3.9 

3. 9 

3.9 

3.4 
3.2 
14 
3.l 
3.4 
11 
4.2 
3.2 
16 
7.0 
3.7 
4.6 

4.4 

4.l 
3.2 
2.4 

3.7 
3.9 

3.4 

4.4 

4.2 

3.7 
J.7 
4.2 

2.4 

3.7 
3.9 

2.6 

2".4 

2.7 
5.3 
4.4 
4.2 
4.6 
2.7 
4.4 
2.9 
2.2 

JO 
3.9 

4.2 
3.9 

5.6 
3.2 

3.2 

3.4 
3.l 
6. 8 

2.4 
4.2 
4.l 

10e;37 FB-l 

~ 
N: 

N: 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

ND 

ND 

N.D 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

ND 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

Nt 

-------- NOR~.½ERN LAKE SERVICE, INC. ~~aiyilCa! :ac,oratJr; ar-:i env,ronmenta! services--------
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