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REMEDIAL INVESTIGATION /REPORT 

1.1 Purpose and Authorization 

EIS Brake Parts 
West Bend, Wisconsin 
Delta No. 10-87-285 

1.0 INTRODUCTION 

The purpose of this report is to present the results of the Remedial Investigation (RI) conducted at the 

EIS Brake Parts property in West Bend, Wisconsin. This remedial investigation follows Delta 

Environmental Consultants, Inc. (Delta's) Remedial Investigation and Feasibility Study Work Plan dated 

December 30, 1987. The work plan was approved by the Wisconsin Department of Natural Resources 

(WDNR) in a letter dated February 11, I 988 . 

The work described in this report was authorized by EIS Brake Parts January 4, 1988. 

1.2 Scope of Services 

The scope of services performed in regard to this project included: 

o Advancing five soil borings to define the extent of contamination in an area suspected of 
waste disposal (i.e., the old dumping area). 

o Collecting soil samples from the old dumping area and chemically analyzing them for selected 
parameters. 

o Field-screening soil samples with a photoionization device (PID) to determine the presence of 
volatile organic chemical contamination. 

o Installing seven monitoring wells. 

o Surveying the locations and casing elevations of each of the monitoring wells. 

o Obtaining water level elevation measurements on several occassions. 

o Obtaining representative ground water samples from the site's monitoring wells and chemically 
analyzing them for selected parameters. 

o Conducting slug and recovery tests in the monitoring wells and evaluating local ground water 
flow in the shallow unconfined aquifer. 

o Interpretation of data collected and preparation of this report. 
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2.1 Site Description 

2.0 BACKGROUND INFORMATION 

The site is located at 133 Oak Street in West Bend, Washington County, Wisconsin (Figures I and 2). 

The site is bounded on the north by Oak Street, on the east by the Chicago and Northwestern Railroad, 

on the west by Second A venue and on the south by Decorah Road (Figure 3). Praefke Brake and 

Supply Company operates an asbestos brake shoe manufacturing facility at the site. The brake shoe 

manufacturing operation occupies building #I (Figure 3); building #2 is empty. Building #3 presently 

houses an auto repair shop and building #4 is abandoned. A metal storage shed is located southwest of 

building # 1. 

The site is paved on the northern property line adjacent to building #l; the western edge is wooded and 

slopes steeply upward to a residential area. The south end of the property, near building #4, is 

undeveloped and wooded. Along the east side of the property, between building # l and building #2 and 

the railroad, is a grassy lane. 

2.2 Site History 

The site originally operated in the 1920s as a facility which finished wood for caskets. During the 

1940s, the site housed an operation that treated and varnished poles used for soldier's tents in World r 

War II. Since the 1950s, the site has housed a brake shoe manufacturing operation which continues J 
today. ~ J 1-Y' v 

... \ V'.r 

Other operations have coexisted at this property at various times in the past. These include a metal 

painting firm (1985 to 1987), a garage door manufacturer, and a junk yard. This junk yard contained 

used cars, tractors, paper products, plastic wastes, and scrap metal. The junk yard was abandoned and 

the junk removed in 1976 or 1977. 

2.3 Previous Investigations 

Two investigations have been conducted at this site in the past by Warzyn Engineering. A "walk

through" audit of the facility was performed on December 23, 1986 followed by a limited subsurface 

investigation in January 1987. The following is a brief summary of the results of these investigations. 
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The audit identified several locations which could potentially contain hazardous chemicals or present 

potential environmental problems. These included several buried tanks, a metal storage shed which 

contains solvents and stamping dyes, and an area at the back of the property where a scrap metal yard 

once existed. Warzyn recommended soil sampling at various locations to further investigate the presence 

of contaminants. 

In January 1987, Warzyn performed an initial investigation which consisted of seven test pits, three soils 

borings , two floor borings, and three surface soil samples (Figure 4). Test pits I, 2, 6, and 7 were dug 

north of building #4. Test pits 4 and 5 were dug south of building #4 while test pit 3 was dug west of 

building #4. Two core samples were taken through the floor in building #1. Three soil borings were 

drilled near the gas tank, storage shed and fuel tank, respectively. Three additional surface soil samples 

were collected on the grassy area along the railroad tracks. The logs of these borings and pits are 

provided in Appendix A. 

The investigation results indicated relatively high concentrations of I, I, I-trichloroethane, carbon 

tetrachloride, chloroform, ethylbenzene, tetrachloroethane, toluene, I, I, 1-trichloroethene, and xylene in 

the soil (Table I). The major areas of concern, based upon Warzyn's data, were near test pits 1, 2, 6, 

7, and the northwest side of the site where soil borings B-1, B-2, and B3 were advanced. Other borings 

and test pit samples detected little contamination. No ground water samples were collected during the 

Warzyn investigation. 

Delta was contracted to conduct an environmental investigation to determine the presence and nature of 

ground water contamination at the site. Six shallow monitoring wells were installed and sampled in 

September 1987. Delta's report titled "Environmental Investigation" (dated November 16, 1987), describes 

the findings of that initial investigation. Several contaminants were identified in the ground water 

(Table 2) and tentatively related to a source location on-site. Among others, the chemicals 1,1-

dichloroethylene, carbon tetrachloride, 1, 1,2-trichloroethylene, and benzene were found in concentrations 

exceeding Wisconsin or U.S. EPA water quality standards. 

The data (e.g., soil boring logs, monitor well construction details, chemical data, etc.) presented in 

Delta's November 1987 report are incorporated into this report. 
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2.4 Water Supply Inventory 

The area surrounding the site is supplied by the city of West Bend water supply system. Delta 

contacted the city of West Bend Water Utilities Department and obtained the following information 

regarding West Bend's municipal wells. Presently, the city of West Bend utilizes 10 wells to supply 

water (Figure 5). These wells (numbered 4 to 13) are screened in both the shallow sand and gravel 

aquifer and the deeper dolomite aquifer (see Section 4.1 for further discussion of these aquifers). The 

city has used three deep wells in the past (wells 1, 2, and 3), but has since abandoned these wells. No 

private water wells were identified in the area during the investigation. 

3.0 PROJECT RESULTS 

3.1 Soil Borings 

Six soil borings (MW-1, MW-2, MW-3, MW-4, MW-5, and MW-6A) were drilled in September 1987 as part 

of the initial investigation. These borings were completed as monitoring wells. Six soil borings were 

drilled in March 1988 and completed as monitor wells (MW-A, MW-6B, MW-C, MW-O1, MW-D2, MW-E). 

Two soil borings were drilled in association with MW-C, i.e., MW-C, and B-C2. B-C2 was grouted to the 

surface and MW-C was completed as a monitor well. An additional soil boring was drilled May 25, 1988 

and completed as monitor well MW-F. The logs of these borings are provided in Appendix B. 

On March 16, 1988, five soil borings (B-1, -2, -3, -4, -5) were drilled to define the extent of soil 

contamination at the old dumping area (Figure 6). The lithologic logs of the soil borings are provided in 

Appendix B. 

The soil borings were drilled using four-inch diameter hollow stem auger and split spoon sampling 

techniques. All equipment was steam-cleaned between borings to minimize the chance of cross

contamination. The borings were continuously logged to the water table. The borings were backfilled 

with natural cuttings. 

All recovered soil samples were scanned with a photoionization device (PIO) to screen for volatile 

chemicals. The results of the PIO scan are given in Table 3. 

Soil samples from borings B-1,-2,-3,-4, and B-5 were submitted for analysis of purgeable 

halocarbon/aromatics (using EPA Method 601/602) and phenols (using EPA Method 604). The EPA 
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recommended holding times for the soil samples (extraction should occur within 14 days after the date of 

collection) was exceeded by 12 days. Delta instructed the lab to complete the analyses. Two additional 

soil borings, B-6 and B- 7, were drilled at the locations shown in Figure 6 on May 25, 1988 with the 

same installation procedures used in the previous borings. Boring B-6 was installed to provide a new 

data point with which to compare to the other borings. Boring B-7 was installed next to boring B-5 to 

verify the analytical results obtained from B-5. The results of the chemical analysis of the soil samples 

are provided in Appendix C and summarized in Table 4. 

The WDNR requested a dioxin analysis of the most contaminated sample. A dioxin analysis was done on 

a sample from B-5. No dioxin was detected in that analysis. 
~ Ii• 

(':''\ •f __,r I 

-::7JU2... i 
The soils encountered in the soil borings were primarily silty-sand to fine-sand overlying a gray, lean 

clay. 

3.2 Monitoring Wells 

Thirteen monitoring wells have been installed at this site (Figure 3). Six of the wells (MW-1, -2, -3, -4, 

-5, -6A) were installed in September 1987. Wells MW-A, -6B, -C, -DI, -D2, and MW-E were installed in 

March 1988. Well MW-F was installed May 25, 1988. The monitoring well construction details are 

provided in Appendix D. Briefly, the wells were constructed of two inch diameter Schedule 40 PVC riser 

pipe with 10 foot screens for all of the wells except MW-6B and MW-D2 which have 5 foot screens . 

The natural soils were allowed to collapse around the screen as the augers were withdrawn to two feet 

above the screen, followed by a three foot bentonite seal and grouted to the surface with a neat 

cement-bentonite grout. The well risers are housed at the surface within a steel protective casing and 

locking cap. All well materials were steam-cleaned before installation. The wells were developed with a 

bailer after installation. 

3.3 Ground Water Measurements and Observations 

The monitoring wells elevations and locations were surveyed by a land surveyor. The ground water 

levels were measured several times during the course of the investigation. The water level data are 

presented in Table 5. 
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Figures 7 A and 7B are contour maps of the ground water table surface using the groundwater level data 

of May 25, 1988 and June 22, 1988. This data indicates a northeasterly flow of ground water beneath 

the site with an approximate horizontal gradient of 0.016. 

The vertical gradient was measured in the well nests MW-6 and MW-D. The vertical gradient measured 

at nest MW-6 was -8.3 x 10-3 (May 25, 1988) and -6.6 x 10-3 (June 22, 1988). The vertical gradient at 

nest MW-D was -5.7 x 10-2 (May 25, 1988) and -7.3 x 10-2 (June 22, 1988). The negative gradients 

reflect an upward component of flow, indicating that the nearby Milwaukee River is a discharge zone for / 

the shallow ground water. 

Slug tests were conducted in wells MW-2, -5, -6B, -C, -DI, -D2. The results of the slug test analyses 

are provided in Table 7 and Appendix E. An average hydraulic conductivity of 1.28 x 10-5 feet per 

second (3.9 x 10-4 cm/sec) was calculated. 

3.4 Ground Water Sampling 

The wells have been sampled September 25 and 26, 1987, March 23, 1988, and May 25 and 26, 1988. 

Samples were submitted to the laboratory and analyzed for purgeable halocarbons/aromatics (EPA Method 

601/602), phenols (EPA Method 604) (the 1987 samples were also analyzed for phthalate esters (EPA 

Method 606), total cyanide and cadmium). The results of the ground water sampling are provided in 

Appendix F and summarized in Tables 2, 8a, and Sb. 

3.5 Other Test Results 

A permeability, sieve, and hydrometer analysis was performed on a thin-walled tube sample (Shelby tube) 

taken from the clay unit encountered in boring D-2 at a depth of 35 feet. The results of these tests 

are provided in Appendix G. The coefficient of permeability measured for the lean clay unit is 3.3 x 10-

IO ft/sec (I x IO - 8 cm/sec). 

A sieve analysis was conducted on two soil samples of the fine sand from MW- I and MW-6. The results 

of those analyses are included in Appendix G. 
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4.0 DISCUSSION OF RESULTS 

4.1 Hydrogeology 

Southeastern Wisconsin's geology consists of surficial glacial deposits underlain by eastward dipping 

Paleozoic sedimentary units over Precambrian bedrock. The three major aquifers found in southeastern 

Wisconsin are the sand and gravel aquifer, the Silurian dolomite, and sandstone aquifers. The 

Precambrian basement rocks are occassionally utilized as a local source of water but will not be included 

in this discussion. 

In the West Bend region, the sand and gravel aquifer consists primarily of unconsolidated deposits within 

the glacial drift that is associated with the interlobate Kettle Moraine area. The Kettle Moraine is a 

large deposit of clay, silt, sand, and gravel associated with the Wisconsin glacial stage. The city of 

West Bend is located at the eastern edge of this moraine. 

The sand and gravel aquifer is essentially continuous but varies in thickness over the region from 50 to 

400 feet. In the West Bend area, the sand and gravel aquifer is about 100 feet thick. Regionally, 

ground water within the sand and gravel aquifer flows northwestward from Big Cedar Lake (a recharge 

area) towards the Milwaukee River (a discharge area). 

The top of the Silurian dolomite is an erosional surface; therefore, its thickness can vary from O to over 

200 feet (Mikulic, 1977). The Silurian dolomite aquifer is light gray to brown-gray, fractured and is a 

source of water for over 56 ells in Washington County (Kammerer, 1981 ). Based upon well data, 

bedrock beneath West Ben consists of the Silurian dolomite of the Niagaran series at a depth of about 

100-200 feet (Young and Batton, 1980; Layne-Northwest, 1979). 

The deepest main aquifer in southeastern Wisconsin is the sandstone aquifer composed of Cambrian and • 

Ordovician sandstones and dolomites (Kammerer, 1981). The sandstone aquifer provides water to nine 

wells in Washington County. 

Locally, the geology beneath the site is as illustrated in Figure 8 (see Figure 6 for location of cross

sections). A shallow, silty-fine sand aquifer is encountered in all the soil borings. This sand aquifer 

ranges in thickness from 15 feet (MW-2) to 35 feet (MW-6A). 
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A gray, lean clay aquitard is found below the sand aquifer. The gray, lean clay aquitard is derived from 

Wisconsin-age glacial lake deposits (Young and Batten, 1980, p.8). The EIS Brake Parts facility is 

located at the southwestern edge of a large area of glacial lake deposits . 

The lean clay aquitard is continuous over the site as evidenced by its presence in B-C2, MW-D2, 

MW-6B, and MW-2. The lean clay aquitard was also encountered in Layne Northwest's (1979) test holes 

east of the site. Appendix H provides logs for those test holes. Test hole 45 encountered the "gray, 

heavy clay" at a depth consistent with soil boring B-C2. 

Little information is available regarding the local thickness of this lean clay aquitard. It is at least 13 

feet thick in Layne Northwest's (I 979) test hole #45 and at least 12 feet thick in boring MW-C. Data 

from test hole #42 suggest the gray clay is over 25 feet thick. Review of the well log from municipal 

well #l (Appendix H) (see Figure 5 for location) suggests the lean clay aquitard is about 30 feet thick 

and is underlain by sand and gravel and additional clay layers. Based upon this limited data, we 

conclude that the lean clay aquitard is at least 12 feet thick locally, as indicated in soil boring MW-3, 

and probably is much thicker, as suggested by Figure 4 of Young and Batten (1980). 

As mentioned in Section 3.0, a soil sample of this lean clay unit had a permeability of 3.3 X 10- 10 ft/sec 

(1 X 10-8 cm/sec) (Appendix G). Its low permeability provides a very effective retardant with respect 

to hydraulic communication between the silty-fine sand unit and underlying sediments. 

As illustrated in Figure 8, we suggest that sand and gravel exists beneath this lean clay aquitard. This 

lower sand and gravel aquifer is estimated to be about 60 - 100 feet thick beneath the site, based upon 

municipal well logs (Appendix H), and overlies the Silurian dolomite. 

4.2 Ground Water Flow Analysis 

The ground water flow direction is in a northerly direction towards the Milwaukee River (Figures 2, 7 A 

and 7B) with a horizontal hydraulic gradient of approximately 0.016. The regional discharge zone for 

ground water near the site is the Milwaukee River, located approximately 250 feet north of MW-C. A 

local seasonal discharge zone may be expressed by the ephemeral stream located east of the site (Figure 

2). 

? 
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The hydraulic conductivity for the silty-fine sand aquifer is estimated from the slug test data, contained 

in Appendix E and summarized in Table 7. The average value for the hydraulic conductivity (K) of the 

fine-medium sand unit is 1.28 x 10-5 feet/second (3.9 x 10-4 cm/second). 

A rough check on the hydraulic conductivities obtained from the slug test data can be made using 

Hazen's approximation (Freeze and Cherry, 1979, p. 350). Using the data from the sieve analysis of the 

soil samples collected from MW-1 and MW-6 (Appendix G), hydraulic conductivity (K) can be estimated in 

the following manner: 

K = A(d 10>2 (1) 

Where: 

K= 
d10 = 

A= 

MW-I 

MW-6 

hydraulic conductivity (cm/s) 
the grain size diameter at which 10% by weight of the soils are finer and 90% are 
coarser. 
1.0 

d Io = approximately 0.05 mm 
K = 2.5 x 10-3 cm/s = 8.2 x 10- 5 ft/s 

d 10 = approximately 0.1 mm ( 
K = 1 x 10-2 cm/s = 3.28 x 10-4 ft/s 

An average K value, as determined from Hazen's approximation, is 2.05 x 10-4 ft/s (6.25 x 10-3 cm/ s). 

This compares favorably with the hydraulic conductivity estimated from the slug test data. 

The average linear ground water flow velocity can be determined using the relationship: 

V = K dh 
n di 

(2) 

Where: 

V= 

dh/dl = 
K= 
n= 

average linear ground water flow velocity. 
hydraulic gradient = 0.016 
hydraulic conductivity = approximately 1.28 x 10-5 feet/second 
effective porosity = 30% to 50% for sands. 

Using the values cited above, the average linear ground water flow velocity is 6.83 x 10-7 feet/second 

(0.059 feet/day) to 4.10 x 10-7 feet/second (0.035 feet/day). 
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4.3 Extent of Contamination 

4.3.1 Extent of Soil Contamination 

Based upon the results of the PID screening and chemical analysis of the soil samples recovered from 

the soil borings B-1, -2, -3, -4, -5, -6, B- 7, and the soil borings associated with the monitor well 

installation, the extent of soil contamination appears to be confined to that area immediately west of 

MW-3 (Figure 9). Some soil contamination may exist underneath and adjacent to the storage shed near 

MW-2 (Figure 3). 

The extent of soil contamination is determined from the following observations: 

o Warzyn's test pits TPI, TP6, and TP7 encountered contaminated soils. 

o Warzyn's soil borings B-1, B-2, and B-3 encountered contaminated soil. 

o Warzyn's test pits TP-3, TP-4, and TP-5 did not encounter contaminated soil, based on field 
screening with PID. 

o Delta's soil borings B-1, B-3, B-4, and B-5 encountered contaminated soil while borings B-2 
and B-6 did not have contaminated soil. 

The soil contamination near MW-3 is well defined horizontally and vertically. The horizontal extent of 

contamination is shown in Figure 9. The vertical extent of contamination is to the depth of the water 

table as indicated by the soil samples collected at or just above the water table (Table 3). 

The extent of soil contamination near MW-2 is not well defined. However, Warzyn's work identified - - -- -- ----- -
disperse 1,1,1-trichloroethane and toluene contamination in the area of Warzyn's borings B-1, B-2, and 

B-3 (Table 1). The concentrations observed by Warzyn in these borings were less than 100 ug/kg. In 

our opinion, there is not a point source for contamination near MW-2; contamination is primarily from 

I, 1, I -trichloroethane and appears to be dispersed around the storage shed. 

The degree of contamination is greatest near soil borings B-3, B-4, and B-5 (Table 4). 

Pentachlorophenol (PCP) contamination is highest in B-3 (2400 mg/kg) and significant concentrations 

were observed in B-4 (240 mg/kg) and B-5 (250 mg/kg). It appears that the highest soil contamination 

is at a depth of 5-10 feet below grade, based upon the results of the soil samples (Table 3). 
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The primary contaminants appear to be polyaromatic hydrocarbons (PAHs) (Table 4) that are believed to 

be associated with dumping from the days when the plant functioned as a wood treating facility. 

According to the plant manager, and based upon the appearance of the area, no dumping has occurred at 

this area since the 1940s. 

The fuel oil #2 that was detected in soil boring B-5 is probably the medium with which the PCP was 

applied to the wood. The other contaminants observed in the soil borings are associated with wood 

treating operations. 

In our opinion, the fact that the EPA holding times were exceeded on selected soil samples does not 

reduce the validity of the chemical data since the sample results appear internally consistent, generally 

consistent with the data of Warzyn, and consistent with the PID screening. Contamination was not 

detected in soil boring B-7, which was drilled to provide a check on the values measured in B-5. The 

most likely explanation for this is that the soil contamination measured in B-5 is laterally variable. 

Boring B-7 was drilled approximately two feet north of the B-5 location and did not encounter the 

contamination detected in B-5. 

4.3.2 Extent of Ground Water Contamination 

Two plumes of contamination have been identified (Figure I 0) that coalesce into one plume. This 

conclusion is based upon the ground water flow direction (Figures 7 A and 7B) and the ground water 

sample results (Table 8). 

The first plume originates from the old disposal area adjacent to MW-3 and is characterized primarily by 

I, 1-dichloroethane, chloroform, 1, 1, I -trichloroethane, carbon tetrachloride, ethyl benzene, and locally 

pentachlorophenol. 

The second plume originates from that area bound by MW-2, MW-5, and MW-6A. It is characterized 

primarily by 1, 1, I -trichloroethane and 1, 1,2-trichloroethylene. 

We have determined that there are three contaminants of greatest concern. These are l,1,1-

trichloroethane, 1,1,2-trichloroethylene, and pentachlorophenol. The Wisconsin and EPA enforcement 

w 
// 
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limits for all of the contaminants are included in Table 2. The chemical and physical properties of these 

contaminants are included in Table 9. 

The horizontal extent of PCP contamination is shown in Figure l l. This is based upon the lack of PCP 

contamination in all monitoring wells other than MW-3 and upon the properties of the contaminant itself. 

Pentachlorophenol is only slightly soluble in water and has a high octanol-water partition coefficient 

(Kow) (Table 9). These properties serve to inhibit its horizontal migration. 

The downgradient extent of the PCP can be estimated by utilizing the retardation equation. 

Ro= 1 + 3.2 f foe (Kow)0.?2 -f 1-Nt (3) 
Nt 

(Schwarzenbach et al, 1983) 

Where: 

Ro = retardation coefficient 
f = Fraction of material <125 um 

foe = fraction of organic carbon on <125 /m material 
~ = bulk density (g/cm3) > 

Nt = porosity 
K 0 w = octanoljwater partition coefficient 

For this site, we assume f = 0.05, foe= 0.001, and estimate"e = 2.6 g/cm3, Nt = 0.30, and Kow for PCP 

= I 00,000 (Table 9). Inserting these values into equation 3 yields a retardation coefficient of 7 .62. The 

movement of the PCP is related to the groundwater flow velocity in this manner. 

Vs= V 
Rd 

Where: 

Vs = average velocity of solute 

(4) 

V = average linear ground water flow velocity (from equation 2). 

This analysis predicts that the PCP contamination will migrate at an average rate of about 2.8 feet per 

year. If one assumes dumping occurred about 1940, the downgradient extent of the PCP should be about 

135 feet. The horizontal extent of PCP contamination in Figure 11 is based upon the above discussion 

and the results of ground water sampling. 

k 
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The horizontal extent of 1, 1, I-trichloroethane (TCA) contamination is shown in Figure 12. Monitoring 

wells MW-3, MW-Dl, MW-D2, MW-A, MW-6A, MW-6B, and MW-F contain measurable levels ofTCA 

contamination. As illustrated in Figure 12, there appears to be two sources of TCA contamination, the 

old dumping area adjacent to MW-3 and the area bounded by MW-2, MW-5, and MW-6A. 

The extent of 1, 1,2-trichloroethylene (TCE) contamination is shown in Figure 13. This is based upon the 

contamination detected in MW-6A, MW-6B, MW-A, and MW-F. Low levels of TCE were detected in 

MW-3 (March), MW-Dl, and MW-D2 and may be associated with a minor source near MW-3. 

In summary, the horizontal extent of ground water contamination has been defined. There are two 

plumes of contamination emanating from the EIS Brake Parts facility. These plumes contain organic 

chemicals including l, 1, I -trichloroethane, 1, 1,2-trichloroethylene and locally near the site 

pentachlorophenol. 

Due to the very low permeability of the clay aquitard, the observed upward gradients, and the fact that 

the Milwaukee River is the discharge point for the shallow aquifer, the vertical extent of contamination 

is confined to the shallow silty-fine sand aquifer in which the monitor wells are screened. Based upon 

the results of the ground water sampling program, contamination is largely within the upper 10 feet of 

the shallow aquifer. 

5.0 RECOMMENDATIONS 

We recommen a soil boring be drilled to the water table at the northernmost corner of the storage 

shed adjacent to MW-2. Soil samples should be collected continuously to the water table and field 

screened with a PID. Those samples exhibiting measurable concentrations of contaminants should be 

analyzed for purgeable halocarbons/aromatics (using EPA Method 601 /602). This will provide an accurate 

determination of the degree of soil contamination adjacent to the storage shed, and verify the data of 

Warzyn. 

The soil boring should be completed as a monitoring well water sample should be collected from this 

well and analyzed for purgeable halocarbons/aromatics (using EPA Method 601/602). This will quantify 

the amount of contamination originating from the storage shed. 
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Other than the above recommendations, it is our opinion that the extent of soil and ground water 

contamination has been adequately defined for this site. We recommend that a Risk Assessment and 

Feasibility Study be completed for this site. These tasks are necessary to define appropriate remedial 

actions. 

We recommend the existing monitoring wells remain in place until the Risk Assessment and Feasibility 

Study is completed. Additional water quality and water level data may be needed. 1,, 

.<.... ~ 

6.0 METHODS AND PROCEDURES v 

6.1 Soil Classifications 

As the samples were obtained in the field, they were visually and manually classified by the crew chief 

in accordance with ASTM:D 2488-84. Representative portions of the samples were then returned to the 

laboratory for further examination and for verification of the field classification. Logs of the borings 

indicating the depth and identification of the various strata, the "N" value, water level information, and 

pertinent information regarding the method of maintaining and advancing the drill hole are attached. 

6.2 Soil Sampling 

Soil sampling was done in accordance with ASTM:D 1586-84. Using this procedure, a 2 inch O.D. split 

barrel sampler is driven into the soil by a 140 pound weight falling 30 inches. After an initial set of 6 

inches, the number of blows required to drive the sampler an additional 12 inches is known as the 

penetration resistance, or the "N" value. The "N" value is an index of the relative density of 

cohesionless soils and the consistency of cohesive soils. 

6.3 Ground Water Sampling 

All monitoring wells were sampled from suspected cleanest to most contaminated according to the 

following steps. 

Field Protocol 

Step l - Measure water level. 

Step 2 - Evacuate three to five volumes with stainless steel bailer. 

Step 3 - Collect water samples using a stainless steel bailer. 



REMEDIAL INVESTIGATION/REPORT 

EIS Brake Parts 

West Bend, Wisconsin 

Delta No. 10-87- 285 

Page 15 

Step 4 - Cool water samples to 4° and transport to laboratory, following all documentation and 
Chain of Custody procedures. 

Step 5 - Clean equipment. Water level measurement equipment will be cleaned with clean tap 
water followed by deionized water rinse. 

All pertinent information was recorded on a sampling information form. 

6.4 Water Level Measurements 

All ground water level measurements are obtained by using an electronic measuring device which 

indicates when a probe is in contact with the ground water in the well. Measurements are obtained by 

lowering the divide into the well until it indicates that the water surface has been encountered and by 

measuring the distance from the top of the inside riser pipe to the probe. All of the measurements are 

recorded to the nearest 0.01 foot; however, the manufacturer's reported accuracy for the instrument is 

0.04 foot. 

6.5 PIO Scan 

The following discussion describes the TIP analytical instrument and follows PHOTOV AC, Inc's User 

Manual, dated October 1986. An hNu instrument functions in a similar manner. 

A TIP is an analytical instrument designed to sense certain important impurities in air and other gases. 

The name TIP stands for "Total Ionizable Present"; this implies that the instrument senses any 

"ionizable" chemicals. In the case of the TIP, "ionizable" actually means photoionizable. The TIP relies 

on an internal ultraviolet lamp which photoionizes molecules of certain chemicals. The TIPs ultraviolet 

lamp has an energy of about 10.6 electron volts (eV) and can detect organic chemicals which enter the 

air as gases or vapors and have ionization potentials below 10.5 eV, that is, the vast majority of those 

compounds which are regulated as "Pollutants". Gasoline and some solvent vapors are included in the 

group of gases detected by the TIP. We utilize the TIP to detect the presence and concentration of 

organic vapors in soil samples or other samples at the site. 
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7.0 REMARKS 

The recommendations contained in this report represent our professional opinions. These opinions are 

based on currently available information and are arrived at in accordance with currently accepted 

hydrogeologic and engineering practices at this time and location. Other than this, no warranty is 

implied or intended. 

This report was prepared by DELTA ENVIRONMENT AL CONSULT ANTS, INC. 

l?nneth Shimko 
Hydrogeologist/Project Manager 

Reviewed by: 

Dan~Qt 
Investigation Department Manager 

Date: C 4 

Date: ~ ( 2 f/88 
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Sample (Sample Depth) 

B 1 /S5 (14 feet) 
B2/Sl (2.5 feet) 
B2/S4 (10 feet) 
B3/Sl (2 feet) 
C2/Sl (0.4 feet) 

TPl - 3 (7 feet) 

TP2-2 (5 feet) 

TP6- l Dup (2 feet) 

(J) Estimated value 

TABLE 1 

Warzyn Chemical Data 
EIS Brake Parts 

West Bend, Wisconsin 
Delta No. 10-87-285 

(Refer to Figure 4 and Appendix A for sample location) 

Parameter 

1, 1, I -trichloroethane 
Toluene 
1, 1, I -trichloroethane 
1, 1, I -trichloroethane 
1, 1, I-trichloroethane 

Carbon Tetrachloride 
Chloroform 
Ethylbenzene 
Tetrachloroethene 
Toluene 
1, 1, I -trichloroethane 
Xylenes 
Total Cyanide 

Total Cyanide 

Benzyl alcohol 
Hexachloroethane 
Benzoic acid 
Napthalene 
Hexachloro butadiene 
Diethylphthalatic 
Di-n-butylphthalate 
Butyl benzylphthalate 
Bix (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 

Concentrations ug/kg 

75 
66.4 
84.1 
66.4 
86.7 

2590 
454 
958 
1120 
2819 
1100 
8400 
10.9 

10.9 mg/kg 

240000 
490000 
53000 (J) 
4100 (J) 
9500 
76000 
1100000 
8000000 
93000 
90000 



TP6- l Dup (2 feet) (Continued) 

Tentatively Identified Compounds 

TP7-l (6 feet) 

TP7-2 (9 feet) 

Parameter 

Benzene, 1,2 - dimethyl - (or isomer) 
Methanol, dibutoxy-
Unknown 
Unknown 
1,2-Benzenedicarboxylic acid 
Unknown 
Unknown 
Unknown 
Unknown 
Benzenesulfonamide, 4-methyl
Unknown 
Hexadecanoic acid, 2-methyl-, 
methyl ester 
Unknown 
Unknown 
Unknown 
Unknown 
1-phenanthrecarboxylic acid, 
7-ethenyl-1,2,3,4 (CAS #56051684) 
Unknown 
Unknown 
Unknown 

Cadmium 

Naphthalene 
2-Me thy lnapthalene 
Pentachlorophenol 
Phenanthrene 
Xylenes 

Tentatively Identified Compounds 

Unknown alkane 
Unknown 
Unknown alkane 
Tridecane 
Naphthalene, 1-methyl
Unknown alkane 
Naphthalene, 1,8-dimethyl
Or isomer 
Tetradecane 
Naphthalene, 1,8-dimethyl
or isomer 
Napthalene, 1,5-dimethyl
or isomer 

Concentration ug/kg 

1200000 
210000 
31000 
46000 
41000 
36000 
14000 
24000 
41000 
320000 
73000 

120000 
310000 
410000 
410000 
320000 

390000 
960000 
340000 
340000 

0.13 (EP TOX) 

13000 (J) 
31000 
21000 
5000 (J) 
7000 

29000 
11000 
13000 
54000 
23000 
12000 

25000 
58000 

27000 



TP7-3 (10 feet) 

clo.729 

Parameter 

Decane, 2,3,6-trimethyl
or isomer 
Pentadecane 
Unknown alkane 
Heptadecane 
Unknown 
Unknown alkane 
Nonadecane 
Unknown alkane 

Carbon tetrachloride 
Ethyl benzene 
Xylenes 

Concentrations (ug/kg) 

18000 
59000 
45000 
45000 
13000 
27000 
16000 
11000 

2340 
724 
29200 



Parameter lli 

Chloroethane 1.0 
Hethylene Chloride 1.0 
1,1·dlchloroethylene O.J . 
1,1-dlchloroethane 0.2 
Chloroform 0.5 
1,2·dlchloroethane 0.2 
1,1,1•Trlchloroethana 0.5 
Carbon Tetrachloride O.l 
1,1,2-Trlchloroethylene 0.5 
Benzene 1.0 
Toluene 1. 0 
Ethyl Benzene 1. 0 
2,4•Dlchlor~P,henol 2.4 

Pentachlorophenol 9.J 

Bls(2·ethyl hexyl) phthalate 5.0 

HDL • Hethod Detection Limit 

TABLE 2 

Results of Ground Ueter Sampling 
(date from Septe~ber 1987) 
(Concentrations in ug/L) 

EIS Brake Perts 

.!!! 1 

150 
.24 

.5 
200 

1 .8 

.67 
J43 

Uest Bend, Uisconsin 
Delta No. 10- 87-285 

ill2 !1!!:.1 l!Y.:l 

2.0 1.3 
7 

0.6 
5 
200 0.6 
5 
5 ··-
5 ·--

6.1 

fil{_:} 

1.2 
2.5 
5.7 
663 

JO 
O.J 
1803 

ll 
2.8 

4.9 
2.4 
1J 

590 

HY:! .l!!!=1 HU-6 

1 .• 3 1.1 
2.7 
1. 1 

0.6 1.2 

1804 

2304 

---· 

I • Ground \later Enforcement Standards for \llsconsln'. (Preventive Action llmlta are lower, 
Admlnl ■ tratlve Code NR 140, Ground \later Quality effective October 1, 1987 

2 • EPA Haxlmum Contaminant level• (HCL) from EPA final rules on Volatile Organic Compounta 
(52fR25690) 
J • HDL Is 2 times higher due to sample dilution _ 
4 • HDl la 5 times higher due to semple dilution 

P..!1.1! Trip 

m 

1.8 t.8 

0.7 1.4 

0.5 

J.4 



TABLE 3 

Results of PIO Screening of Soil Borings B-1 to B-7 
EIS Brake Parts 

West Bend, Wisconsin 
Delta No. 10-87-285 

Boring Depth ff eet) PID Headspace< 1) 

B-1 0-2 0 1 
2-4 0 0 
4-6 0 0 
6-8 0 0.5 
8-10 0 0(2) 
10-12 4 0 
12-14 1 1.0(2) 

B-2 0-2 0 1.0 
2-4 0 1.0 
4-6 0 0.5 
6-8 0 2.2 
8-10 0 0.5 
10-11 0 ---(2) 
11-12 0 ---(2) 
12-13 0 1.0(2) 

B-3 0-2 0 2.0 
2-4 4 ---(2) 
4-6 14 5.5(2) 

B-4 0-2 0 1.0 
2-4 0 0.5 
4-6 0 0.5 
6-8 6 1.0 
8-10 12 1.0(2) 
10-12 0 1.0 

B-5 0-2 0 1.0 
2-4 0 1.0 
4-6 0 1.5 
6-8 50 
8-10 140 ---(2) 
10-12 50 4.0 



B-6 0-2 0 
2-4 0 
4-6 0 
6-8 0 
8-10 0 
10-12 0 
12-14 0 

B-7 0-2 0 
2-4 0 
4-6 0 
6-8 0 
8-10 0 
10-12 25 

(I) "---" headspace measurement of sample not conducted. 
(2) sample collected for chemical analysis 

clo.729 

---(2) 

---(2) 



TABLE 4 

Results of Soil Sample - Chemical Analysis 
EIS Brake Parts 

West Bend, Wisconsin 
Delta No . 10-87-285 

Parameter MDL Bl B2 B3 B4 B5 B5-2 B6 B7 

Toluene 120 ug/kg 280 ND ND ND 750 1200 ND ND 

Ethylbenzene 120 ug/kg ND ND 650 ND ND ND ND ND 

Pen tachlorophenol 11 mg/kg ND ND 2400 240 250 20 ND ND - -
Napthalene 5.2 mg/kg ND ND 50 200 560 43 

Phenanthrene 7.4 mg/kg ND ND 87 170 360 23 

Fluoranthene 6.8 mg/kg ND ND ND ND 27 ND 

Fluorene 9.0 mg/kg ND ND ND ND ND 8.3 

Fuel Oil #2 5.0 mg/kg 3400 

2,3,7 ,8 - 0.3 ug/kg 0 ND \ 
Tetrachlorodibenzo I 

) 

P - Dioxin '1 
I / clo.729 

'7 
/rJ 

, 



TABLE 5 

Ground Water Elevation Measurements 
EIS Brake Parts 

West Bend, Wisconsin 
Delta No. 10-87-285 

Top of Riser Depth to Ground Water GW ELEVATION 
We l l Elevation (feet) 9/25/87 ~ 5/25/88 6/22/88 9/25/87 5/4/88 5/25/88 6/22/88 

MW- 1 915.35 10.83 10.86 11. 19 11.60 904.52 904.49 904 .16 903. 75 

HW-2 909.88 12.88 11.87 12. 71 13.37 897.80 898.01 897.17 896.51 

HW-3 914 . 50 11. 69 11 .65 12.11 12.47 902.81 902.85 902.39 902.03 

MW-4 906. 16 3.93 3.85 4.36 4.52 902.23 902.31 901 . 80 901.64 

MW-5 907.82 14.79 14.88 15.33 15.92 893.03 892.94 892 .49 891.90 

HW6A 906.96 18.32 18.39 18.47 18.82 888.64 888. 57 888.49 888 .14 

HW-6B 906.80 18. 16 18.21 18.58 888.64 888.59 888.22 

MW-A 905.50 19.69 19.81 20.20 885 . 81 885.69 885.30 

HIJ-C 894.23 13 .16 13.42 13.80 881.07 880.81 880 . 43 

HWD1 913.21 20.61 20.98 21.5 892.59 892.45 891 . 70 

HWD2 913.40 19.94 20.31 20.88 893.46 893.09 892.52 

HW-E 915.21 10.99 11.35 11. 72 904.22 903.86 903.49 

MIJ-F 13.28 13.42 879. 77 879.63 

clo.729 



Well Nest 

MW-6 

MW-6A 

MW-6B 

MW-D 

MW-DI 

MW-D2 

TABLE 6 

Vertical Ground Water Gradient Measurements 
EIS Brake Parts 

West Bend, Wisconsin 
Delta No. 10-87-285 

Ground Water Elevation Vertical Gradient 

Screen Midpoint 5/25/88 

885.86 

873.80 

891.21 

879.90 

888.49 

888.59 

892.45 

893.09 

6/22/88 

888.14 

888.22 

891.70 

892.52 

5/25/88 6-22-88 

-8.3 X 10-3 -6.6 X 10-3 

-0.057 -0.073 



MW-2 

MW-5 

MW-6B 

MW-C 

MW-DI 

MW-D2 

Average = 1.28 x 10-5 feet/second 

clo.729 

TABLE 7 

Slug Test Results 
EIS Brake Parts 

West Bend, Wisconsin 
Delta No. 10-87-285 

Hydraulic Conductivitv (ft/s) 

1.45 X 10-5 

1.16 X 10- 5 

1.51 X 10-5 

1.60 X 10-5 

6.39 X 10-6 

1.35 X 10-S 



Par11meter 

Methylene Chlor i de 

1,1·0ichloroethylene 

1,1·0ichloroeth11ne 

Chl.oroform 

1,1,1·trichloroeth11ne 

C11rbon Tetr11chloride 

1,1,2·Trichloroethy ~ ne 

Benzene 

Chlorobenzene 

Toluene 

Ethyl Benzene 

~G'\ Pent11chlorophenol 

1, 2·0ichloroprop11ne 

clo.729 

\ ..... ).f. 

(' 

MDL 

3.0 

0.3 

0.2 

0. 5 

0.5 

0.3 

0.5 

1. 0 

1. 0 

1.0 

14 

0.2 

¥-< TABLE 8A 

b 
0,Q {;, Results of Ground "11ter Saapl ing 

' ~~ e,-0 March 1988 (ug/l) #;::, «'\:>'' P'- 0 "est Bend, Uisconsin 
~ -'I.P' e,..~ Delta No. 10-87-285 

( <, v"'.:, 

( u9/l) @) ill filt.1 M11·2 Mii· 3/Ml/30 ~ Mil · 5 

~ --· 17/19 3.3 

.24 7 

850 85 1.3/43 

24/22 

" 200 200 65/61 

5 35/33 

1.8 5 2.4/2. 1 

.67 5 
~ 

' 1 . 4 

6.0/110 

V 343 4.7/6 . 4 

\':> ___ 
110/11 

16,0001' 

~ 

Tr11vel Beiler 

~ ~ ~ !!.!:'.£ .t!.\m.1 "41102 ~ filtl ~ ll.!.!:lf 

18 3.3 

0.5 

140 9.2 24 24 2.4 1.3 

78 4 . 5 300 1. 7 ,. 8 0.5 

3.7 1.4 4.2 

0.3 



P111"11metel" MDL{u9l12 

Methylene Ch l ol"ide 1.0 

1,1·0ichlol"oethylene 0.3 

1,1-0 i chlol"oethane 0.2 

Chlol"Ofol"m 0.5 

1,1,1 · Tl"ichloroethane 0.5 

Carbon Tetrachlo r ide 0.3 

1,1,2-Trichloroethylene 0.5 

Benzene . 1.0 

Toluene 1.0 

Ethyl Benzene 1.0 

Pentachlorophenol 14 

Bia.nit l • Duplicate sample or MW A 

Bia.nit :Z was ND for all parameten 

Blank 3 • Travel blank 

clo.729 

~ 

150 

.24 

850 

200 

1.8 

. 67 

343 

TABLE 8B 

Results of Ground Water Saapling 
Nay 1988 (ug/l) 

West Bend, Wisconsin 
Delta llo. 10-87-285 

ill M\J• 1 HIJ·2 M\J• 3 MIJ-4 

9.2 

7 

85 43 

, , 
200 50 

5 14 

5 

5 

7.4 

590 

.. : .. : 

filt2. ~ .!!&l ~ fill£ MUD1 MUD2 m ~ lli.n.!. !.!..!.nl. 
l ~ 

1.4 , .4 6.3 

, , 0. 5 

0.5 

210 6.5 7.8 24 3.8 2.8 12 

0.3 

180 2.0 180 0. 5 0.6 1.6 

2.9 170 

3 . 9 



Parameter Density 

Chloroethane .9028 

Methylene Chloride 1.3350 

1, 1-Dichloroethane 1.1796 

Chloroform 1.4916 

1,2-Dichloroethane 1.2560 

1, 1, 1-Trichloroethane 1.3492 

Carbon Tetrachloride 1.5942 

1, 1,2-Trichloroethylene 1.4620 

Benzene .8787 

Chlorobenzene 1.105 

Toluene .8669 

Ethyl Benzene .8672 

Pentachlorophenol 1.978 

clo.729 

TABLE 9 

Contaminant Chemical and 
Physical Properties 

EIS Brake Parts 
West Bend, Wisconsin 
Delta No. 10-87-285 

Water Vapor 
Solubility Pressure (mm/hg) 

Slight 1064 

Slight 350 

Slight 182 

Slight 160 

Slight 62 

Insoluble 100 

Insoluble 91.3 

Slight 58 

Slight 77 

Slight 8.8 

Insoluble 22 

Insoluble 7.1 

Slight nil 

Boiling 
KOW Pts 

12.5°c 

40.1°c 

57.59°c 

61.2°c 

84°c 

1s0c 

76.74°c 

0.20 86.7°c 

135 80.1°c 

131.6°c 

110.7°c 

1413 136.2°c 

lxI05 310°c 
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WEST BEND. WISCONSIN 

DELTA NO. 10-87-285 
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REMEDIAL INVESTIGATION / FEASIBILITY STUDY 
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I ~ - - -

\NARZYN 

~~ 
ENGINEEAINO INC 

LOG OF TEST LIUfllNG 

Profect Criye] lo 7\ndit 
13 3 Qa k Street 

Loatlon West Bend, Wi scans i a 

11-1 
80,in9 No. ---.---

Surface ~ .. allQ'l. --.-.----
Job Na. 11C..:- L O 5 I 5 2 
Shei!I ] of __ ~_ 

I 
24'3 SOOTH ,owe STREET, SUrTE DO, Mil WAUKEE, Wf~7 • TREPHONE ,.,~, J2t41CIJ 

. SAMPLE SOIL PROPERTIES 
~ 

I 

VISUAL CLASSIFICATION 
R u · IL'll.J ccavcry moisture and Remarks 

I t - - ~PM W ll Pl D 

: J'~,1-··~Ty:.:..p_e 1--t-1---'-+-H--I-D_e.:....p t_h k-=-~~-r--:--:---:----:-:---:-:-----:---:-~-•-t---t---+--+---:---t 
I - FILL: Light brown, fine silty sand, little ..... 
1 SS 12 ,, H 2 ::,_ l----f_1_· n_e_·..:.g_r_av_e_1_,_tr_a_c_e_\-,DCX] ___ c_h_iP5=-J----I 10 

~ ---i--~ . I. I ~\,-~ loose to mc<lium dense, light bro.-m 

2 fine SUID; trace silt (SP) 
---

•... 

ss 

ss 

ss 

a 
1- s ss 

..... 
~. -1· 

·• =~ 

·-.I .' 

' -· ..... 

~ 

10" l-1 2 

14" M 11 

21 

w 7 

.. 
5-----

--.,__ 
,-

10-----------15---... Errl of Boring - 15.0 Feet 
.,__ ... .,__ .. ..... 
--20---------... . --2s-----------JO----..._ 
I-.,__ 
... 
'--... 
-35-... ..... ... 
'-------'-- 40-

12 

5 

12 

15 

··-.. 

... l~ t--_.,__ __ .....___._ _ _,__.,___...._ _________________ ~1-----'-----'-----'-----'-----t 

WATER LEVEL OBSERVATIONS GENERAL NOTES 

13. O' Wh;le Qr;llino _ ___;::.;;,_;;~------------------
Ucori Comc,tet ion of 1'.?~n?i.r-=--. _______________ _ 

T;,,.,e After Orillino 

O~c,th le, Water 

~ In 

12. J' 
IT.3r-

Sta,J/.~/.~2 Complele~f.~/.~_7 
JCS GE 45 

Cre- Chief ...... Rio ..... . ...... . 

Orillino Method .. ............... .. 

....... liSl\. 0-J.:i ' .................. .. 

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



\JVARZYN 
LOG OF TEST E:3UHING 

Ll-2 
Oo,ing No. ---.----

~f PToleet _ _,lc ..... r .... 1A..;· Yue;;...l,_l.l..lo""--A~uJ.,ld-i.iJ.t ______ _ 
133 Qak Street 

toatlon West Bend , Wj scans in 

Surlace£levaliq1J.. .......,...,.....,......-,---
Job Na. !1~-205 /52 
S~I ] ol __ ......... _ 

ENGINEEAING INC 

-~-{-· 
24'3 SOUTH 102HO STREET, SUrTE 13', MtlWAUl<EE, WI S.1227 • TEl.EPHONE (41'1 l:214100 

. . ,\ . SAMPLE . ·""" ' 
~ 1.----R-,-c o-v-,ry---.-M-o-is-tu-re----1 

VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 

!!NU 

7 Ho. Type J J H Dtplh ' PPH ;~· -~-+---+----~-+--~-------~-------t--+--t----t--:----t 

w ll Pl D 

. 

·1 ,__......_.......,~ :.n 
1 ~~ 1 ~ II •.· 

2 ss l" w 
I 

Il 3 ~ .C:: UL. L1.L 
I I 

... -... 
..15_ ----

a --
... -... 

LL ---... -

5-

FILL: .Mixture of green bra~m nottlcd lean 
clay· and dark bra,,m fine !:dlty 
sand, trace ·gravel, weak chemical 
odor 

------------------~ 
FILL: Br own sandy clay/clayey sand , ui th 

seams of silty/san:1, trace gravel 

, 4 f=;~ ilH" W 11 '" 
• --"--~~-~-+-.ll-..µ...-'- :- 10 - !ledium dense, light brown fine to coarse 

'

~-' - ;:- SJ\lfil; little silt, trace to little fine 
ii ~ gravel (SP-SH) 
.:-, -... -

40 

17 

9 

12 

·~ 5 ::~ :JA" W lQ .. IS~·~-----------------;!) 

.. 

.. -.. --------20---------
. :..2s-.. -.. -... -... --.. 
-JO---------... 
.--JS-.. -.. -.. -.. ---~o--

Errl of Boring - 15.0 Feet 

. 
. 

WATER LEVEL OBSERVATIONS 
12.0' While Q,;1tinQ _____________________ _ 

Uoon Comolct;on of Orilli-"'Q ________________ _ 

T;me After Drilling 1/1; hr. __ _ 
lL.0' 

Ol!otn to Water 12 • 0 I 

Oecth to Cave In 

GENERAL NOTES 

Stah/J./.~?.. Complete 1/:J/.&7 
Crew Chief -~~Rio q;§ __ g_~ .. 
Ori If.no Me tnod ..•... . .••. . •..•••• 

-•••• fJSJ\ , 0-15 I ... . .. ............ . 

······· .. -········ .. ...... ............. ..... . 



- \J\.(ARZ_YN 

; -.., -
' . . . 

ENGtNEEAtNO INC 

LOG OF l EST BOfili'-JG 

Prof~t Crivel la Andi t 
l J J oa k S tree t 

Locillon West Bend, Wi scans in 

eor;...; No. B-_3 
Surbc~ Elev i IIQ'l. ---.,.....,--r,--,..--

Job Na. He..:- 2 0 5 / 5 2 
Shfff ] of __ _.__ 

;.;""l'-.._ . ------ 24~ SOOTH 1a2NO .STREET, SUfTE 1:.l, Mil WAUKEE. W1 $J.227 • TELEPHONE (Oq 321.0ltJ! 

. SAMPLE 

I Recovery 

_7 1 Ho. Type l 
-· l 

Moisture 

! H Depth 
... ,__ 

1 $S 18" .-I 12 ~ 
'---+--+--1-- - ... .z, 

-··-I 2 ~~ 

I --:=-:-, 3 ... 
:t __ ,•1---+-S_s_

11
_l_3 '_' ~'~~ 

1. ~ 
- ·":'"" 4 ,:c:: lln" .JL. _35_:_10-

:::"~ I 

f ~ 

q 
[ II 

· ? ,,,.,,,~ 
~ ~! -

::£· ·--
.,. 

I 

A" __i_ ~""-S---1'-'...._ J:L 

... ,__ 

_]_ '.:...1s~ ----... -... ---20--.,._ 
... -... ----... 

. -2s-,.. 
,__ 
.... ,__ 
.... -.... ,__ 
... 
'--JO-... -.... ,__ 
... ,__ 
... ,__ 
... 
---JS-... ,__ 
... -... ,__ 
.... ,__ 

VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 

Mcdiun deI1:5e to dense, light bra-.n fine 

IINU 
pp;-,; 

SNm; trace silt,. trace gravel, occasional 13 
cobbles (SP) 

Weak chenical odor present in 
2.5', 5.0' s~les 

17 

5 

12 

Gray _...!.__l_ean __ CIM. _ _.:...:..,;_tr.=-:a.:.;;c:...:e:-g.;;i.;r=..;a=-v:....:e=-=l:........i(.:::a,:::o.i...} ___ __,,1 7 

Errl of Boring - 15.0 Feet 

. 

w ll Pl D 

.... 
--co-,.. ~i _ _.___.,___...____._____.____.._ ___________ 4--....i.-...___.__.___.__--1 

I WATER LEVEL OBSERVATIONS GENERAL NOTES - ----------------------------~-----------1 

_ .... , 
_ ,J_ 

_::; 

8 ,. ' While OrillinQ __ ._:J ___________________ _ 

Ucon Co,.,.,oretion of Orillinc:, __________ __._ _____ _ 

Tin"le After OrillinQ 

Deotn to Watef' 

Deoth to Cave In 

SlMt ... ~!.?!.fPomolete~(.~.(?_7 . J"'u; . U1E 45 
C~w Chu~( ••..•• R,g ............• 

Drilling Method ................•.• 

!IS,\ 0-15' -··-········ ............................... . 
····-···· .. -················ ............... . 



\1VARZYN LUG OF TcST UOHING 

Crivello l\ooi t Project ______________ _ 
___ ___.1_1...,, __ Q.:......,.t1k-S .... tr ... ee_._.t _______ _ 

Boring t~o. C-1 
Surface Elevation --:-==--
Job No. ___ l-I_:-_2_0_5_7_52 __ _ 

location loest Berd, W .... i .. soo~n~s.._i ... ~'------ Sheel ____ ol ___ _ 

ENGINEEAING INC 

%UII SOUTH 102NO_ STREET, StnTE l:>O, MILWAIJl(EE. WI 5JU1 • TELEPHONE (4141 3'%1-0100 

-V SAMPLE 
.. 1-1 _______ __,------1 
·y . 

VISUAL CLASSIFICATION 
and Remarks 

SOIL PROPERTIES 

., 
.;.J 

..,. 
. I .... 

.. 
-l 

,, 
•:t 

Recovery - ---
Ha. Type i 

Moisture 

H Depth 
b" Core Cll-K:RETE --..-

- Brown sand arrl gravel, trace broken 
== 1 _ cast iron arrl foundrJ san:l 
-------- 2------ Brown SJ.lty SAND -
:... 3 ------ .T~1C.RE'!'E FLLCOR ---4----- Boring 35" ~rth of Wall 65' - F.ast of - loading Cock g4 -
:- 5 -
-----
:... 6 --------7 ----... -... 
..- 8 ... --... -... - . . ... 
- 9 --... . -I-..-... 

llNU 
PPM 

14 

. 

w LL PL D 

I 

'-10 -~I 1-----'--"---__.__.._W_A___._T_E_R_...._L_E_V_E_L_O_B_S_E_R_V_A_T_IO_N_S _____ +--G--'-E-N_E_R ..... A_L__.N_O_T,__E_S-1 

·11 
-~ 

--.J 

Wh,le Qr ill,ng ______________________ _ Start ........ .. Comolete .•. ..•. •. · 

Ucon Co,...,o,~t;on of OrillinQ _________________ _ Crew Chief . . ... . Rio . ....•.••...• 

T •=e I\ rt~• Qrolling Orillino Method ...•. . •• •.. . •..•••• 

Ocr,th ,,, W.:,ter ............................................ 
Ocoth ,,, '=""<' ,,, ...... ................... ......... ..... .. .. .. 

---------------------...-1-----------



'! 

-----·-- --- ---------- - - . . . . • · . 

VVARZYN 
LOG OF TEST BORING 

Boring No. __ C2 _____ _ 

-Yf. Prof ect __ c~r...,i..lLv_._e .... ]_.]..,_o..._.l\.ut.uJC .... ] 1..._· t...._ _____ _ 
131 Qak Street 

Loallon West Bend, Wisconsin 

Surf3Ce Elenllqn, --rn-..-....--...-----
Job Ho. 11C- L v 5 / 5 2 
S~t 1 of __ ...__ 

ENGINEEAINO INC 

2c~ sOUTH 102Ho STREET, sUfTE tJO. urtwAUKE( w, SJ.227 • TnEPHONE cc1CJ J:2141a> 

. SAMPLE VISUAL CLASSIFICATION 
Reco.,er, Moisture and Remarks --~---Type t t H Depth 4" CXl-K:Rf.'TE 

1 1-i 

Brcwn fine SAND; little silt (SP-S!-1) 

2 H 

i·I 

H -----

1-1 -- -- --

Li9ht brown fine SMID; trace silt (SP) 

End of Boring -· 2. 8 Feet 

WATER LEVEL OBSERVATIONS 

While QrillinO----------------------
Ucon Co1T1p1e-t:on of o,;u;rq ________________ _ 

Tin"'le After Qrillin(J 

Oeotri to Water 

SOIL PROPERTIES 

1:-iNll w 
PPl-1 

20 

12 

12 

10 

12 

LL Pl 0 

GENERAL NOTES 

Start ........ .. Complete . ••..•.•• 

Crew Chief . . .• .. Rio . ...••.• •.•.• 

0rillirq Method ....•..•....•.....• 

-··· ...................... ·····•·· ........ . 
... -·-. -... .. .. ...... ...................... . 



l ;~A-RZ_YN 
' ~ .. .. I . 

l :·· 

. f NOINEEAINQ I~ 

LOG OF TEST PIT 
P,ojecl _cI.iYello__.Aud ... ' _..._ ______ _ 
____ 1_3_1_oak streP __ t ______ _ 
Locallon West Bend, Wi scans j n 

ruio. __ .l _ ____ _ 

s..f11ce ElevRtion _,NI\ ___ _ 
MC-205752 

JotJ No.--------
Dale _______ _ 

~ ! - ----- :ue SOUTH 102ND STREET. SUITE DO, Mil WAUKEE. W1 53227 • TELEPHONE (414) l2Hl!OO 

... 

SAMPLE 
VISUAL CLASSIFICATION 

SOIL PROPERTIES 
' 
\ Recomy Moisture and Remarks 

l l (j II FRJZEN GRI\VEL NID PEBBLES lll-lU w ll Pl D 
Ho. Type Depth !.'P!•t l- I- f'ILL: Light bro.-m, very fine gray sand, -... 1- trace.of pebbles 

i~ 
... 

N -- A foun:lry brick encountered@ S' 2---
t - J-

1) I --
4-

1' I I ... -jl, G M ... 
5- 25 

r ... 
i-1 - FILL: Gray fine· sarx.l 25 G ... 6- . 

... C·X:OD QiIPS: Black, bro.,m, Odor @ 8 ' ~.i:::x::d 
\ M - ap~s cleaner, grading with 25 G ... 

1-'-·•1 ... sarrl -! t- 8 

l I I t- .r 'l.LL: .1:·ine noist, wee, gray sana 

' ~9-
I I tlO-. i_ I i i I-

1w -: :G . - 25 I 11-., ( I I : 

.j I -
___r_,2 

I 
... brown till~ .:>tll~U 

t-
I 13-7 I I I Total Pit Depth 12' (10" X 13") 

. I, I ~ 
I 

~ 14 -.I 
r I i 

I I I 

I 
IS · 

' -
I I -

I 
. - 16 -

i' : --
I 

... 
- 17-

1 .. ... 
I -

I 
i 

... 
1(-

18-... 
---- . 

19--
J -- 10-

' WATER LEVEL OBSERVATIONS GENERAL NOTES 

{. 11. 5' Backhoe 
ilc Excavating - - - ~ntUsed: 

Upon Completion ol Excavating t ,c Aller Excavating 

GeoloQist: { 1 th ro Water 

Depth 10 Cava 111 _ ··- J 



\NARZYN LOG OF TEST PIT 2 re No. ________ _ 

Proj~ct Crivelln_Aud_. _______ _ 
____ 1-J-3..-0_ak Street 
Loc::atlon West Bend, Wi scans j a 

Slrl11ce Elevation -,-----
MC-2057 S 2 

Job No. -...,.....,--,-------
1/9/87 o.,. --------

ENOlNEEAINO INC 

2UII SOUTH 101NO STREET. SUITE tJO. MllWAUKeE. Wt 5J:l27 • TElEPHONE (UC) l:rl41CD 

) 
. . .. 

' SAMPLE 
VISUAL CLASSIFICATION 

SOIL PROPERTIES 
:-

i II Recovery Moisture and Remarks 
'11ij _ J i 6" FroZEN GM.VU, NID PIBBLFS ! "'1'!.' " LL Pl D 

Type D,pth -

t I 
.. FILL: Light brown, fine grained sard, L ~-· 

-
- 1- trace .of roist clay 

I -
M -

I -

·,. 

l 2-

I ---
I 

J--
I --
I 

I 

I 
4-

\ 
I --
I il -,· 

I 
5-

• - I l - . 
1 I - 6-

I I -,__ I 

i .. 
I 7-
I i .. 

I -N "" : 
8 

' I i- ,·.COD QUPS: Brown, s11gt1t ooor, 

i 
I : 

t GI ~9- to roist to wet fine GIWl. 10 

GI I rlO-
SAND@ 8.5' 

~, 1-1 3 I 

1- I I 1 I-

I -- 11 
• i I 'IOPSOIL: Black silty soil, root an:i !; 
r 

i I -! I r 12- fibrous, odor, trace of fine ' 
I I I .. brown black san:i I 1 

~IJ-I t 

I ! I ! E-I 14 -
I I I 

... Total Pit Depth 11.5' (18" X 13") -J I "" IS · 
I t 

I r . 
I I -"" 16 -

. l I I -,__ 

.1 - 17-
-- . . 

-
·l l 18 -- . 
, I -- 19- -

•·. I --
J - 20-

\ 

LEVEL OBSERVATIONS NOTES WATER GENERAL 
., 
' ~ 'l"l ile ExcavatinQ ______ Equipment Used: l oon Completion of Excava1inQ 

{ ·me Al'1cr Excavnring --· 

Geologist: '· . ~plh 10 V'✓arcr 

0>?C,lh IC Cav"' In _ ·- ·- · ·- _ __ J 



~Z_YN 

: f. 
LOG OF TEST PIT 

Project __c_r.iye l lo Audi ______ _ 
131 Oak Street 

Loc.allon West Bend, Wisconsin 

PnNo. J 

Surtace Elovnlion ___ _ 

MC-205752 
JobNo. --------
Del• _______ _ 

E::. CllNEEAINC INC 

lUS SOUTH 102ND STREET, SUITE tJO, Mil WAUKEE. W1 5J227 • TELEPHONE (C14J J2t-OW, . · • 

i 
SAMPLE 

VISUAL CLASSIFICATION 
SOfL PROPERTIES 

( f."'j' Moisture and Remarks 
i ~ w ll Pl D 

Oeplh 

I; - FILL: Black bra,..n tibrooo fill, tlu.n black - plastic chips - 1 

I - Light brown fine S1\ND -
:...2-

I 
,_ -,_ 

J-

I·\ 

,_ --
,1 I 

I 
4-

I --
I - 5-r - I - . 
I - 6- . 

Ii ~1 
' 

' l r Total Pit Depth 7' (18" X 13") . . ·- · 
I t- 8-
I 

i! r NOI'E: Asphalt chunks in area 
r:- 9-

I t10_ i 
j 

I l I t-L I -- 11-

Ii 
I I 

I 
: -
i r- 12-

r I ... 
I 
I 13-

1,1 I I . E-
I 14 - . 

! ' I I --- 15 · 

I· i I r --,_ 
16 -

I I 
,_ -,_ 

17-,_ 
f-,_ 

u 18---- 19-
. 

--
I - 20- . -

WATER LEVEL OBSERVATIONS GENERAL NOTES 
I 

h xcavating Eq.ipmenl Used: 

ompletion of Excavacing 

- Iler Excavacino 

to Water Geolo(Jist: 

ipt lo Cave In 



l_ NARZYN LOG OF TEST PIT 
4 

NINo. _______ _ 

l 

: ~~ 
P1oject _criyel lo Audi ______ _ 

133 Oak Street 
Location West Bend, Wisconsin 

Sc.,tace Elevntion -,-----
MC-2057 S 2 

JobNo. --------
Dace _______ _ 

. , 
; · NGINEEAINCl INC 

2us SOUTH' l02N0 STREET, SUITE IJO, MILWAUKEE. Wt 53221 • TELEPHONE (41') l21.0Gl . . .. 

. ,. 
SAMPLE 

VISUAL CLASSIFICATION 
SOIL PROPERTIES 

~ ~""' 
Moisture and Remarks q,, 'H LL Pl D 

~-o. Type J l Dtplh 

' - Brown silty SN-ID; interbe:lded with trace5 
I -

... 1- of red br0w11. silty clay 

! ... 
M I-... 

r 2-i --- Light gray - light brown Sl\HD J-
. I -

.~ I' 
-

4-

I 
... -I H ,-

5-

~l ,-- . ... 
6- . 

I I ... 
- j I - , 

... 7-

if \ ! ... -H t- 8-
I 

I ~: I"' 

i:-9_ 

. i-1,"J ~10-
. 

I ·- 1 I I I r-
~ \ : I -; ,.. 

11 
i I 

ri i I 
: -
! r- 12- Total Pit Depth 11' (18" X 13") 

I I I I-

I 
~ll-I I 

:1 ! I 
I I 

I 
I i=-I I 
I j' 14 -

I I 
I 

I f-15 · 

it I I 
I 

I -
I i- 16 -, t 

I I ... -... 17-

d ... ..,_ 
... 

' . 18 -... 
I-

·1 "" ... . 
19-

J ... -- 20- . 
:r. WATER LEVEL OBSERVATIONS GENERAL NOTES 
. r j I(! E11cava1ino . Equipment Used: I pon Completion of Excavating 

T' e Alt(!r Excavating 

C ,th to Water Geologist: 

Depth tor.av@ In 



; A~Z_YN 

!' • f. 
LOG OF rfEST PIT 

Project __c..z:.iyel.l.a__.A udi ______ _ 
____ 1_1_1-Qak Stre~-------
Locallon West Bend, Wi sconsj o 

5 
f'INo. --------

Scsfac" Elev;,itlon -::'.'"~---
MC-2057 S 2 

JobNo. --------
Date ________ _ 

NOINEEAINO INC 

2448 SOU H 10.'NO S EE • UI Tn T S TE 1:30, MllWA K ,WI 22 • H N U EE SJ 7 TElEP O E c•1~, u,~,cx, .. . 
I 

SAMPLE 
VISUAL CLASSIFICATION 

SOIL PROPERTIES 

I Recovery Moisture and Remarks 
l l 

~-- .. w LL Pl D 
Ho.- Type Deplh 

I 
... FILL: Concrete, asphalt, gravel, san:1 -
... 1-

! ... 
M -- 2-

- I -.. 
-·· 3-

' I --
I 4-I 

I I 
... -

( I !-I ... 
5 

I ... Light brown, fin7 SNID; with trace of I -i ... 6- silty clay 
I I ... . ! - . 

•c - ~ ... 7-
i I- ... .. 
i -H -' 8 I 

I ~9-
I 

- : 
I I t10-

Total pit depth 8 ' I 
! I 

' I I i i I-
I I -- 11-- j I ( I : 

I ! I ,. -
I I r- 12-. J I 

I I I I ... 
I I I:-- I I I 13-

I I I I I f=-:, ,, I I 

a I 
~14-_, I l I ' I 

I 

I 
15 · 

I' I r -
I I -

f 1- 16-

I I ... -... 11-
;A ... -... . '1 18 -1 I -
~1' -- 19- . 

?1 --- 20- . . , 
,. WATER LEVEL OBSERVATIONS GENERAL NOTES 

~ "'''• • <e,v,t;ng Equipmenl Used: 

: Upon Completion of Excavating 

J' I ·me Aller Excavaling 

' epth to Water Ge-oloQist: 

1 Dep rh to C-, vo In -



LOG OF TEST PIT 6 
ri( ~'°- --------

P,ojeet -.C.r.:i.Y.ell.a__l'Uld __ i_t ______ _ 
____ 1_3_1_o_ak Street 

Sur1.ce Elevnlion ___ _ 

MC-205752 
.JobNo. -------

Loe~11011 West Bend, Wi scans j o 1/9/87 Date __ .;.._.; ____ _ 

24415 soum· 102NO STREET. SUITE IJO, Mil WAUKEE. WI 5J227 • TElEPHONE (414) J:214100 

SAMPLE 
. - --...-------1 
LJ Recovery Moisture 

VISUAL CLASSIFICATION 
and Remarks . 

:o. I ype J J 
i 

o,plh 2-4" FIDZ MVEL 

' 
( 

' i 
. l 

-t 
! 

I 
I ~, 

G 
2 

J 

4 

5 

6 

1 

a 
t-

~! 

~10 
I-

11 

-

_____ __._ __ __.,-13 

I I ~I◄ I 

I I 
I 

i I 

I 
I 

I 

1 

I 
I ' -... 

--... 
... -... 
... ..... --..... -

15 · 

16 -

17 

18 

19 

20 

FILL: Light brown, light gray, fine sard 

al 2 1/2' multi-colored glue like 
substance strone odor (Glob of 
glue 2' x 3') 

al 4-4 . 1/2' Fine black silty sarrl 

Light br0N11 fine_ SAND 

Total pit depth 10' (13" X 13") 

WA TEA LEVEL OBSERVATIONS 

10' V, e Excavating __ _ 

Upon Comple1ion of Excavaling _________________ _ 

T A Mer !:'.xcavaling ___________________ _ 

0 1"'10Wa1er __ _ 

Oept"' 10 Cav'! In ---- - ------------------

SOIL PROPERTIES 

JIN\ w LL Pl D 

125 

GENERAL NOTES 

Equipment Used: Bac:kl-oe 

~~isl: _____ _ 



:,;;; 
I 

"OINEEAINO INC · 

LOG OF TEST PIT 
Project Criyell!L.Aud-· ______ _ 
____ 1_3 ..... J...._..O~a k_S_._t....,r,._e..,_e_._t ______ _ 
Locallon West Send, Wiscaosin 

7 
PilNo. --------
Suiace Elevation ___ _ 

MC- 205752 
JobNo. -------
OaG ___ J-+/ .... 9-1-L .... 87.._ __ 

2449 SOUTH 102ND STREET, SUITE lJO, MILWAUKEE. WI 5Jn7 • TELEPHONE (CHI l21CIOO 

SAMPLE 
VISUAL CLASSIFICATION 

SOIL PROPERTIES 

:o l \ f.""' Moisture and Remarks 
l lJNT.1 w LL Pl D 

. pe ! D,pth 
DD'A 

I ... FILL: Light brown, light gray fine san:i 
l -... 1- . 
' ... 

I -. M ... 

°lL 
2-... -... 
J-

I ... 
\ -... 

' I 
4-

I 
... -I i-1 ... 5-

r - I - . - 6 . 
I G I M - Black, brown, odor 30 - ~,mo OiIPS: ' -j 7 - Light brown, light gray fine \ i- FILL: sarrl 
' ,... 8-
' I 1 I r 

f 
i:- 9-

I H 
~10 ! G 1UPSOIL: Black Sl.l ty Sarx:1 40 

fl I i . ~ Light gray, t l.ne SN-IIJ and liH/W .t:.:L 

I 
. - 50 W· - 11-

i i I 

I I -
i\ r- 12-
11 I I 

._ 

t:-- Total depth 12 1/2' {18" X 13") I I ll-

I J I I f=- . 
r 14 -

I I . I 
r-15 · il I 

I -
I t- 16 -

1- J I --- 17-
' ---
1,~ 

18-... 
-- 19-.. ..... 

..l 
... 

20- ' . 
-\ 

WATER LEVEL OBSERVATIONS GENERAL NOTES 

·1 ( - 8 cavatino 11. 5' Ecµpmcnl Used: 
i 

:on mptetion of Excavating -•(r E«>'a,;"• 
:plf I Wa1e, ~logist: 

i 
: Cl O C-'lv" In -
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:l Y A R Z Y N E H G I H E E R I N G 
A H A L Y T I C A L L A B O R A T O R Y RESULT s 

I PROJECT: UARZYH EHGIHEERIHG INC. PROJECTII: 2057S2 
I IJEST BENO AUDIT DATE SAMPLED: 01/09/87 I 
I 

! LOCATION: MILl,,IAUKEE, l,HSCONSIH CK' o: ~,../ APP' O: M5l 

-/ 
DATE ISSUED: ,;-3-fl LflfY'{1r,"J. 

I TOTAL I 

I LAB II SAMPLE DESCRIPTION CYANIDE PHENOLS 
f' ----- ------------------ ------- ------------------------- ------- -------

13979 TP2 - 2 10.9 <2.43 

RESULTS ARE REPORTED IN HG/KG AS RECEIVED. 

~ ,;. 

• . , 

J 



·r 

I 
'ARZYN ENGINEERING 

VOLATILE ORGANIC COMPOUND RESULTS 
'ROJECT: IJEST BENO AUDIT 
.OCATION: MILUAUKEE, UISCOHSIN 

.,, 
7 C If: 205752 r,,h .. .,1r> ;2.3.s, 
. 

< V 
I ~u 

\ ...,_1 s\ s "l-

~~ 
13976 13983 13984 139851 13986 ~ 

\., TP1-3 TP7-2 TP7-3 ORAIH 1 DRAIN 2 
'OMPOUHO <UNITS: UG/1<0) 01/09/87 01/09/87 01/09/87 01/09/87 01/09/87 
----------------------- -------- -------- -------- -------- --------(---------------------- -------- -------- -------- -------- --------

EIIZ me <2SO <SOO <SOO <SO <SO 
RO MOO I CIIL OROME TIIMIE (250 <SOO <SOD <SO (50 
ROMOFORN BMDL<<SOO) (1000 (1000 (100 (100 
ARBOH TETRACHLORIDE 2590 <SOD 2340 BNOL «SO) <SO 
HLOROBEIIZEIIE <2SO (500 <SOD <SO <SO 

CHLORODIBROMOMETHAIIE <250 <SOD <SOD <SO <SO 
:HLOROETHAllE <250 <SOD <SOO (50 (50 (\1DL x? 
-CHLOROETHYVINYL ETHER (5000 v (~□....,. (10000 s ~ <1000 

CHLOROFORM 454 <SOO <SOD <SO <SO 
,2-0ICHLOROBEHZEIIE (1250 (2500 <2500 <250 <250 
, 3-0 IC HLOROBENZ EllE <1250 <2500 <2500 (250 (250 " 
,4-DICHLOROBEHZEHE <1250 (2500 <2500 <250 (250 

1,1-DICHLOROETHAIIE BMOL «250) <SOD <500 <SO <SO 
1,2-DICHLOROETHAtlE <250 <SOD <SOO <SO (50 
1-1-DICHLOROETHENE <250 (500 (500 <SO <SO 
1,2-DICHLOROETHEHE (250 <SOD <SOO <SO (50 
r-1, 3-DICHLOROPROPEIIE (250 (500 <SOO <SO <SO 
C-1,3-0ICHLOROPROPENE <250 <SOD <SOD <SO <SO 
1,2-DICHLOROPROPAHE <250 <500 <SOD <SO <SO 

iJTHYLBENZENE 958 <SOO 724 <SO BMDLC <SO> 
ETHYL BROMIDE <SOD <1000 (1000 (100 (100 

METHYL CHLORIDE <250 <SOD <SOO <SO <SO 
ETHYLENE CHLORIDE <250 <SOO <SOO <SO <SO 
, 1, 2, 2-TET RACIILOROETHI\NE (250 <SOD <SOO (50 <SO 
ETRl'lCHLOROE THE NE 1120 <SOD (500 <SO <SO 

TOLUEHE 2819 (500 <SOD <SO <SO 
l, 1, 1-TRICHLOROETllntlE 1100 <SOO <SOO <SO BMOLC <SO> 
1,1,2-TRICHLOROETHANE <250 <SOO <SOO <SO <SO 
TR I CIILOROE THEllE BMDL<<250l <SOD <SOD <SO <SO 
VHIYL CHLORIDE <250 <SOO <SOO <SO <SO 
KYLENES 8400 7000 291200 <SO <SO 

BMDL = DETECTED, BUT LESS THAN REPORTED DETECTION LIMIT. 
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ARZYN ENGINEERING 
OLATILE ORGANIC COMPOUND RESULTS 
ROJECT: UEST BEND AUDIT 
OCATION: MILUAUKEE, UISCONSIN 

C tt: 205752 7 1o ./, ~7 !?) .l •J-~ 

.) :\() 13994 
B1/S5 

COMPOUND <UPIITS: UG/KG) 01/09/87 
---------------------- ------------------------------ --------
ENZ ENE <SO 
ROMOOICHLOROMETHANE <SO 

r OMOFORM <100 
ARBON TETRACHLORIDE <SO 
HLOROBENZENE <SO 

CHLORODIBROMOMETHANE <SO 
:HLOROETHAIIE <SO 
. -CHLOROETHYV IHYL ETHER {1000 

CHLOROFORM <SO 
1, 2-DICHLOROBENZENE <250 

, 3-DICHLOROBEllZEHE <250 
1,4-0ICHLOROBENZENE <250 l' 1-0ICHLOROETHANE (50 

,2-DICHLOROETHANE <SO 
-1-DICHLOROETHENE <SO 

1, 2-DI CHLOROETHENE <SO 
T-1,3-DICHLOROPROPENE <SO 
C-1 , 3-DICHLOROPROPENE <SO 
1,2-DICHLOROPROPANE <SO 
ETHYLBEHZENE <SO 

ETHYL BROMIDE {100 
METHYL CHLORIDE <SO 
METHYLENE CHLORIDE <SO 
1,1,2,2-TETRACHLOROETHANE <SO 
TETRACHLOROETHENE <SO 
TOLUENE <SO 
1, 1, 1-TRICHLOROETHANE 7S . O 
1,1,2-TRICHLOROETHANE <SO 
TR I CHLOROE THE 1'E <SO 

INYL CHLORIDE <SO 
YLENES <SO 

13995 13998 
B2/Sl B2/S4 

01/09/87 01/09/87 
-------- ---------------- --------

<SO <SO 
<SO BMDL<<SO> 
{100 BMOLC<100) 
<SO <SO 
(50 (50 
<SO BHDL< <SO) 
<SO <SO 
(1000 (1000 
(50 <SO 
<250 {250 
(250 (250 
<250 <250 
<SO <SO 
<SO BMOL «SO) 
<SO (50 
<SO <SO 
<SO <SO 
<SO <SO 
<SO BMOL «so) 
<SO <SO 
<100 {100 
<SO <SO 
<SO BMDL«SO) 
<SO <SO 
<SO <SO 
66.4 <SO 
<SO 84.1 
<SO <so-
<SO <SO 
<SO <SO 

BMOL«SO> <SO 

BMOL = DETECTED, BUT LESS THAN REPORTED DETECTION LIMIT. 

14001 
B3/S1 

01/09/87 
----------------

<SO (50 
<SO <SO 
<100 <100 
<SO <SO 
<SO (50 
<SO (50 
<SO <SO 
{1000 <1000 
<SO <SO 
<250 <250 
<250 <250 
<250 <250 
<SO <SO 
<SO <SO 
<SO <SO 
<SO <SO 
<SO <SO 
<SO <SO 
<SO <SO 
<SO (50 
(100 (100 
<SO <SO 
<SO BMDLC<SO> 
<SO <SO 
(50 <SO 
{50 <SO 
66.4 86 . 7 
<SO <SO 
<SO <SO 
<SO (50 
<SO (50 



3301 KINSMAN BLVD. • P.O. BOX TS.CS • MADISON, WISCONSIN 53707 • PHONE (808) 241--4471 • TLX 703958 HAZRAL MOS UD 

REPORT OF ANALYSIS 

I 
17 

\ 

~ f 
.:7 'I ELWOOD 

l_ ~ Z Y N ENG I NEER I NG , I NC . 
-=J SC I ENCE COURT 
-i IVERSITY RESEARCH PARK 

( DISON, UI 53705 

~';:~ 
-, 

IL: WEI #14005; C-1 

~~t 
RCHASE ORDER NUMBER: 20575~-01/13/87 

;.-. 1 CB 
~; 

' ... 
'· 

I 
- 1 

I 
, \ 

COMPOUND NAME 
PCB 1260 
PCB 1254 
PCB 1248 
PCB 1242 
PCB 1232 
PCB 1016 
PCB 1221 

MOISTURE 

· ; THOD REFERENCES .-: 
t 

·e 

PPM (WET BASIS) 
LESS THAN 0.01 
LESS THAN 0 . 01 
LESS THAN 0 . 01 
LESS THAN 0 . 01 
LESS THAN O. 01 -
LESS THAN 0.01 
LESS THAN 0 . 01 

lJ.4¼ 

SAMPLE NUMBER: 70101535 

DATE ENTERED: 01/13/87 

REPORT PRINTED: 01/20/S'l 

1- EHiSTRY LABORATORY MANUAL FOR BOTTOM SEDIMENTS AND ELUTRIATE TESTING, U. S. 
l VIRONHENTAL PROTECTION AGENCY, CHICAGO, IL., MARCH 1979, CRL METHOD NUMBERS 
- JS THRU 207. 

J 
_i -
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W A R Z Y N E N G I N E E R I N G 
A N A L Y T I C A L L A B O R A T O R Y R E S U L T S 

PROJECT: unRZYH ENGINEERING IHC. 
UEST BEND AUDIT 

LOCATION: MILUAUKEE, WISCONSIN 

LAB " SAMPLE DESCRIPTION 
--------------------------------------
ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

LEAD 

MERCURY 

SELENIUM 

SILVER 

13980 
TP6-1 
-----
<0.005 

(1.00 

<0.02 

<O. 10 

<0.50 

(0.0005 

<0.001 

(0.05 

RESULTS ARE REPORTED IN MG/LOH AH EP TOXICITY EXTRACTION. 

PROJECT": 205752 
DATE SAMPLED: 01/09/87 
CK'O: f1A-v,._} APP'O: M-J1. 
DATE ISSUED: ~-3-i1 

13982 
TP7-1 
-----
<0.005 

(1.00 

0.13 

<0.10 

<0.50 

<0.0005 

(0.001 

(0.05 



· _, .. ~ -HAZLE-CON ~= """'"""'·""- Chem;cal & s;oMed;cal Sciences Division 

3301 KINSMAN BLVD. • P.O. BOX 7545 • MADISON, WISCONSIN 53707 • PHONE (608) 241-4471 • TLX 70:1956 HAZRAL MOS UO 

P.EPORT OF ANALYSIS 

DAN ELWOOD 
UARZYN ENGINEERING, INC. 
I SCIENCE COURT 
UNIVERSITY RESEARCH PARK 
MADISON, UI 53705 

WASTE SOIL: WEI ~13981; TP6-I DUP, 01/09/87 

PURCHASE ORDER NUMBER: 205752-01/14/87 

ACID FRACTION 
(SEE 8/N FRACTION - SEHIVOLATILE COMPOUND LIST) 

BASE/NEUTRAL FRACTION 

SEHIVOLATILE COMPOUNDS 

COMPOUND NAME 
PHENOL 
BISC-2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-0ICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1 ,2-0ICHLOROBENZENE 
2-METHYLPHENOL 
BISC2-CHLOROISOPROPYLlETHER 
4-HETHYLPHENOL · 
N-N I TR OS0-0 I -N-P R OP YLAH I NE W.'t..Y--.L 
HEXACHLOROETHANE :t'f 7f{:> ✓ 
NITROBENZENE 
I SOP HOR ONE 
2-NITROPHENOL 
2,4-DIHETHYLPHENOL 
BENZOIC ACID ~ ;)~7 
BISC2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1 ,2,4-TRICHLOROBENZENE 
NAPHTHALENE --ii IO 5''() 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-J-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
Z,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 

MCG/KG 
LESS THAN 
LESS THAN 
LESS_ THAN 
LESS THAN 
LESS THAN 
24 o o o_o 
LESS THAN 
LESS THAN 
LESS THAN 
LESS THAN 
LESS THAN 
490)000 
LESS THAN 
LESS THAN 
LESS THAN 
LESS THAN 
53000 J 
LESS THAN 
LESS THAN 
LESS THAN 
4100 J 
LESS THAN 
9 SJO O 0 
LESS THAN 
LESS THAN 
LESS THAN 
LESS THAN 
LESS THAN 
LESS THAN 

SAMPLE NUMBER: 70101886 

DATE ENTERED: 01/15/87 

REPORT PRINTED: 02/10/87 

1/ 
lJ 

l'5 

28000 
28000 
28000 
28000 
28000 

28000 
28000 
28000 
28000 
28000 

CAb *' 6 7 - I 7 - I 
28000 ~ 

28000 
28000 
28000 

c.~±f 05-z.s-o 
28000 
28000 
28000 

-4 ' '7 r~ 9 -,:::_(),......., 
25000 

~:tl \\9-lL-\.-\ 
23000 
28000 
28000 
28000 

140000 
28000 
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Chemical & BioMedical Sciences Division 

J:101 KINSMAN BLVO. • ?.O. BOX 7545 • MAOISON, WISCONSIN SJ707 • ?HONE (608) 241-4471 • TLX 70:1956 HAZRAL MOS UO 

SAMPLE NUMBER : 70101386 
.. 

WASTE SOIL: WEI #13981; TP6-I CUP, 01/09/87 

BASE/NEUTRAL FRACTION 

2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
J-NITROANILINE 
ACENAPHTHENE 
2,4-D!N!TROPHENOL 
4-NITROPHENOL 
OISENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE ~~ ~ -
DIETHY P HTHALATE ~ ~~G 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANIL!NE 
4,6-DINITR0-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE*CI l 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZE~ 
PENTACHLOROPHENOL 
PHENANTHREN_..._-~ 
ANTHRACENE 
OI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYL?HTHALATE 
~.J'-DICHLOR08ENZIDINE 
BENZOCAJANTHRACENE 
BIS C 2-ETHYLHEXYL l PHTHALA TE '::/- 2 01 
CHRYSENE 

(CONTINUED) 

LESS THAN 140000 
LESS THAN 28000 
LESS THAN 28000 
LESS THAN 140000 
LESS THAN 2SOOO 
LESS THAN 140000 
LESS THAN 140000 
LESS THAN 23000 
LESS THAN 28000 
LESS THAN 28000 
76000 
LESS THAN 28000 
LESS THAN 28000 
LESS THAN 140000 
LESS THAN 140000 
LESS THAN 28000 
LESS THAN .28 0 0 0 
LESS THAN 28000 
LESS THAN 1 40,000 

S THAN 2.., 00 
LESS THAN 28 0 0 0 C4-4 if % L/ 
1,100,000 
LESS THAN 
LESS THAN 

28000 
23000 

s1o o op o o 
LESS THAN 56000 

28 o o o· 

28000 

PAGE 

7L/-2... 

DI-N-OCTYL PHTHALATE :;:.: So1.. 

LESS THAN 
93000 
LESS THAN 
90000 c-<'-- # I I 7 - h4- - O 

- BENZOCBlFLUORANTHENE 
BENZOCKJFLUORANTHENE 
BENZOCAlPYRENE 
INOENO(I ,2,J-CDlPYRENE 
DIBENZOCA,HJANTHRACENE 
BENZO(G,H,IJPERYLENE 

LESS THAN 28000 
LESS THAN 28000 
LESS THAN 28000 
LESS THAN 28000 
LESS THAN 28000 
LESS THAN 28000 

•< I l CANNOT BE SEPARATED FROM DIPHENYLAMINE . 

J' IN □ rCATES AN ESTIMATED VALUE. M~SS SPECTRAL DATA IND!CATED THE PRESENCE 
OF A COMPOUND THAT HEETS THE IDENTIFICATION CRITERIA BUT THE RESULT IS 
LESS THAN THE SPECIFIED DETECTION LIMIT BUT GREATER THAN ZERO. 

'ENTATIVELY IDENTIFIED COMPOUNDS 

- I fJ . I 
COMPOUND NAHE < 
BENZENE. I ,2-0IMETHYL-(OR ISOMER> 

SCAN 
NUHBER 
JOS 

/) 

r (J °"'-"<i 

EST1HATEO 
CONCc.NTRATION 

CG/KG 



. -~ HAZLE-C□N ~•ES ~ACA.~ Chemical & BioMedical Sciences Division 

J:l01 KINSMAN BLVO. • P.O. SOX 7S4S • MAOISON, WISCONSIN S:JTOT • PHONE (608) 241-4411 • TU 70:l9S6 HAZRAL MOS UC 

SAMPLE NUMBER: 70101886 

WASTE SOIL: WE! lt1J98I; TPG-1 OUP, 01/09/37 

BASE/NEUTRAL FRACTION 

METHANOL, DIBUTOXY-
UNKNOUN 
UNKNOWN 
1,2-BENZENED!CARBOXYLIC AC!D 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
BENZENESULFONAMIDE, 4-HETHYL
UNKNOUN 
HEXAOECANOIC ACID, 2-HETHYL-, 
METHYL ESTER 
UNKNOWN 
UN:.<NOUN 
UNKNOWN 
UNKNOWN 
1-PHENANTHRECARSOXYLIC ACID, 
7-ETHENYL-1,2,J,4 CCAS ~56051684) 
UNKNOWN 
UNKNOWN 
UNKNOWN 

METHOD REFERENCES 

ACID FRACTION 

CCONTINUEOJ 

7J,S 210,000 
9 9 7- J 100 0 
1219 46000 
1J62 4100 0 
1S60 

) 

JGOOO 
182J 14000 
1$S9 24000 
19JO 4100 0 
2137 J20/0 0 0 
2319 73000 

2491 120000 
2509 JtOOOO 
2S77 41-0 0 0 0 
2S 9 1 410000 
2606 320000 

2624 390000 
2696 960000 
2708 340000 
2.77S 340000 

PAGE 

METHODS FOR ORGANIC ANALYSIS OF MUNICIPAL AND INDUSTRIAL UASTEUATER, EPA 
PUB~ICATION NO. 600/4-82-057, METHOD 625, U.S. EPA, CINCINNATI, OH (REVISED 
OCTOBER 198-4l 
U.S. EPA METHOD 625 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 4JJS5-4J406, 
OCTOBER 26, 1 984 l 
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND 
EDITION, METHOD 8270, U.S. EPA, WASHINGTON, DC (REVISED APRIL 1984) 

BASE/NEUTRAL FRACTION 
METHODS FOR ORGANIC ANALYSIS OF HUNIC!PAL ANO INDUSTRIAL WASTEWATER, EPA 
PUBLICATION NO. 600/4-82.-057, HETHOO 62S, U.S. EPA, CINCNNATI, OH (REVISED 
OCTOBER 1984l 
U.S. EPA METHOD 625 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 4JJSS-4J406, 
OCTOBER 26, 1 984 l 
TEST METHODS FOR EVALUAT!NG SOLID WASTE, E?A PUBL!CAT!ON NO. SU-346, SECOND 
EDCTION, METHOD 8270, U.S. EPA, WASHINGTON, DC (REVISED APRIL 19841 

J 
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Chemical & BioMedical Sciences Division 

JJ01 KINSMAN BLVD. • P.O. BOX 754S • MADISON, WISCONSIN SJ707 • PHONE (608) 241-4471 • TLX 70J956 HAZRAL MOS UC 

REPORT OF ANALYSIS 

)AN ELWOOD 
UARZYN ENGINEERING, 

SCIENCE COURT 
INIVERSITY RESEARCH 
IADISON, ur SJ70S 

INC . 

PARK 

IASTE SOIL: WEI #1J98J; TP7-2, 01/09/37 

URCHASE ORDER NUMBER: 205752-01/14/37 

CID FRACTION 
(SEE 8/N FRACTION - SEHIVOLATILE COMPOUND LIST) 

BASE/NEUTRAL FRACTION 

SEMIVOLATILE COMPOUNDS 

COMPOUND NAME HCG/KG 
PHENOL LESS THAN 
BISC-2-CHLOROETHYLlETHER LESS THAN 
2-CHLOROPHENOL LESS THAN 
1,3-DICHLOROBENZENE LESS THAN 
1,4-D!CHLOROBENZENE LESS THAN 
BENZYL ALCOHOL LESS THAN 
I ,2-DICHLOROBENZENE LESS THAN 
2-HETHYLPHENOL LESS THAN 
BISC2-CHLOROISOPROPYLlETHER LESS THAN 
4-HETHYLPHENOL LESS THAN 
N-NITROSO-DI-N-PROPYLAHINE LESS THAN 
~EXACHLOROETHANE LESS THAN 
NITROBENZENE LESS THAN 
ISOPHORONE LESS THAN 
2-NITROPHENOL LESS THAN 
2,4-DIHETHYLPHENOL LESS THAN 
BENZO!C ACID LESS THAN 
BISC2-CHLOROETHOXYlHETHANE LESS THAN 
2,4-DICHLOROPHENOL LESS THAN 
I ,2,4-TRICHLOROBENZENE LESS THAN 
NAPHTHALENE 13000 J 
4-CHLOROANILINE LESS THAN 
HEXACHLOROBUTAOIENE LESS THAN 
4-CHLORO-J-HETHYLPHENOL LESS THAN 
2-HETHYLNAPHTHALENE 3100 0 
HEXACHLOROCYCLOPENTADIENE LESS THAN 
2,4,6-TR!CHLOROPHENOL LESS THAN 
2 , 4,5-TRICHLOROPHENOL LESS THAN 
2-CHLORONAPHTHALENE LESS THAN 

27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 
27000 

130000 
27000 
27000 
27000 

27000 
27000 
27000 

27000 
27000 

130000 
27000 

SAMPLE NUMBER : 70101887 

DATE ENTERED: 01/15/87 

REPORT PRINTED : 02/10/87 



~ -HAZLE-C□N ~•ES ANERCA, W\C Chemical & BioMedical Sciences Division 

JJ01 KINSMAN BLVD. • P.O. BOX 7S4S • MADISON, WISCONSIN SJ707 • PHONE (608} 241-4471 • TUC 70J9S6 HAZRAL MOS U0 

SAMPLE NUMBER: 70101887 PAGE 

WASTE SOIL: WEI ij1J98J; TP7-2, 01/09/87 

BASE/NEUTRAL FRACTION (CONTINUED) 

2-NITROANILINE LESS THAN 1]0000 
DIMETHYL PHTHALATE LEs·s THAN 27000 
ACENAPHTHYLENE LESS THAN 27000 
J-NITROANILINE LESS THAN 130000 
ACENAPHTHENE LESS THAN 27000 
2,4-DINITROPHENOL LESS THAN 130000 
4-NITROPHENOL LESS THAN 1]0000 
OIBENZOFURAN LESS THAN 27000 
2,4-DINITROTOLUENE LESS THAN 27000 
2,6-DINITROTOLUENE LESS THAN 27000 
DIETHYLPHTHALATE LESS THAN 27000 
4-CHLOROPHENYL-PHENYLETHER LESS THAN 27000 
FLUORENE LESS THAN 27000 
4-NITROANILINE LESS THAN 130000 
4,6-DINITR0-2-HETHYLPHENOL LESS THAN 130000 
N-NITROSOOIPHENYLAMINE*Cl J LESS THAN 27000 
4-BROHOPHENYL-?HENYLETHER LESS THAN ·270 0 0 
HEXACHLOROBENZENE 41- \(~S' 

LESS THAN 27000 ~7- ~£,.,- 5 
PEN I ACHLOROPHENO b .· 21 000 t:. 14-
PHENANTHRENE ~ I\ f:>O 5000 J C,&Aft %5-DI-
ANTHRACENE LESS THAN 27000 
DI-N-BUTYLPHTHALATE LESS THAN 27000 
FLUORANTHENE LESS THAN 27000 
PYRENE LESS THAN 27000 
BUTYLBENZYLPHTHALATE . LESS THAN 27000 
J,J'-DICHLOROBENZIDINE LESS THAN 53000 
BENZO(A)ANTHRACENE LESS THAN 27000 
BISC2-ETHYLHEXYL)PHTHALATE LESS THAN 2 7 0 0 o. 
CHRYSENE LESS THAN . 27000 
DI-N-OCTYL PHTHALATE LESS THAN 27000 
8ENZOCBJFLUORANTHENE LESS THAN 27000 
BENZO(KJFLUORANTHENE LESS THAN 27000 
BENZOCAlPYRENE LESS THAN 27000 
!NDENOC1 ,2,3-CD)PYRENE LESS THAN 27000 
DIBENZOCA,H)ANTHRACENE LESS THAN 27000 
BENZOCG,H, I>PERYLENE LESS THAN 27000 

•Cl) CANNOT BE SEPARATED FROM DIPHENYLAHINE. 

J' INDICATES AN ESTIMATED VALUE. NASS SPECTRAL DATA INDICATED THE PRESENCE 
OF A COMPOUND THAT MEETS THE IDENTIFICATION CRITERIA BUT THE RESULT IS 
LESS THAN THE SPECIFIED DETECTION LIHIT BUT GREATER THAN ZERO. 

- ENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAHE 
UNKNOWN ALKANE 

SCAN 
NUMBER 
11 07 

EST I HATED 
CONCENTRATION 
HCG/KG 
29000 



Chemical & BioMedical Sciences Division 

JJ01 KINSMAN BLVD. • P.O. BOX 7545 • MADISON, WISCONSIN SJ707 • PHONE (608) 241-4471 • TI.X 70J956 HAZRAL MOS UO 

- AMPLE NUMBER: 70101887 · 

JASTE SOIL: WEI ijJJ98J; TP7-2, 01/09/87 

ASE/NEUTRAL FRACTION 

UNKNOWN 
UNKNOWN ALKANE 
TRI DE CANE 
NAPHTHALENE, 1-HETHYL-
UNKNOWN ALKANE 
NAPHTHALENE, 1 ,8-DIHETHYL-
OR ISOMER 
TETR ADEC ANE 
NAPHTHALENE, 1 ,8-DIHETHYL-
OR ISOMER 
NAPHTHALENE, 1 ,5-0IMETHYL-
OR ISOMER 
QECANE , 2 , J , 6-TRIMETHYL-
OR ISOMER 
PENTADECANE 
UNKNOWN ALKANE 
HEPTADECANE 
UNKNOWN 
UNKNOWN ALKANE 
NONAO ECANE 
UNKNOWN ALKANE 

IETHOD REFERENCES 

CID FRACTION 

PAGE 

(CONTINUED) 

t I 42 1 1 0 0 0 
1283 13000 
1346 54000 
1354 23000 
1520 12000 

1566 25000 
1571 58000 

1598 27000 

1604 15000 

1704 18000 
1783 59000 
1983 45000 
2174 45000 
2185 13000 
2349 27000 
2453 16000 
2590 1 1 0 0 0 

ETHODS FOR ORGANIC ANALYSIS OF MUNICIPAL ANO INDUSTRIAL WASTEWATER, EPA 
' UBLICATION NO. 600/4-82-057, ~ETHOD 625, U.S. EPA, CINCINNATI, OH <REVISED 
OCTOBER 1984) 
1. S . EPA METHOD 625 (FEDERAL REGISTER, VOLUME 49, NO . 209, PG. 43385-43406, 
ICTOBER 26, I 984 l 

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SU-846, SECOND 
OITION, METHOD 8270, U. S. EPA, WASHINGTON, DC (REVISED APRIL 1984) 

ASE/NEUTRAL FRACTION 
ETHODS FOR ORGANIC ANALYSIS OF MUNICIPAL AND INDUSTRIAL WASTEWATER, EPA 
UBLICATION NO . 600/4-82-057, METHOD 625, U.S . EPA, CINCNNATI, OH (REVISED 
CTOBER 1984) 
.S . EPA METHOD 625 (FEDERAL REGISTER, VOLUHE 49, NO . 209 , PG . 4JJ8S-43406, 
CTOBER 26, I 984 l 
EST METHODS FOR EVALUATING SOLID UASTE, EPA PUBL!CATION NO . SU-846, SECOND 

EDITION, METHOD 8270, U. S. EPA, WASHINGTON, DC (REVISED APRIL 1934) 

J 



WISCONSIN TEST DRILLING, INC. 
FIELD BORING LOG Sheet __ . _1_ OL-1 -

SCHOFIELD. WISCONSIN 
Job No. 1207 

FOR De]ta 
LOCATION West iBend. WI Eln Boring No. 8-1 

GROUND While drilling Time after driiling 
!4 hr. 

Start 3-16-88 
None 

Before casing removal Depth to w11ter Unil __§_ __ 
WATER 

After casing removal 9.6 1 
Chief MK Depth to cave-in 

Blows on C:..U../PNb. - Bio ... -i .., 
S•mpler .. .. !: 0 

VISUAL FIELD CLASSIFICATION AND REMARKS 140# =- ~ I I .. :i .. .. iii w..i,t ~-= .. .. ..... 
Q. . -> = ... .., 

-a .. ~J ~1 
~ <>-o . 30 11 oc -; .. .Q ·a E"' .... : .. .... 0 Dr-. -~ = 0 • N N ·:::" 

:r. :,; 0/1 1/11 vi= ... -vi = \,.; iii c.. :n ,....-_,. 

------ 4 S.AJ-W' W/Grave I - - - - .P' l n 4 Light Grey-Brown Fine, - '4 

Ci 4 1 r g - ~ - --_.z_ _Q Ci fi .... -~No Recovery - Pounded rock --- -
Ci 5 0 1( ,_ j -

4 
--- -

1 n 1 -
1 4 0 

s s 
7 -.__,_ 6.0' --,_ ,__ 

LL __Q_ ? ? '"" Dk Brn Si ltv SAND -
7.0 1 - ----,_ 

~ 

- - 4 ,_ Lt. Brn Silty SAND ----- ----,_ ,__ 
LJ_ JL .:1 fi 8.5 1 

-- ,_ - - ---- ~ 

7 fi 1 .C:. 11 
10 Gray SAND, F-C -

10 --,_ ...,__ 

~ ,_11__ 2 2 '"" ----- ----,_ 
~ 

3 6 1.0 9 .... -
12.5 1 ---

.__]_ w 6 .-1.L ,_ Blk Silty SAND ---- ----·-1--

16 16 2 .0 32 13.5' Lt Brn Silty SAND -- '-~ --
I- -

IS E.O.B. @ 14.0 1 IS - - ,_ 
,_ - --,_ 
- -- ,_ 
I- - ----,_ 
- -20 20 
I- -

took all of sample 5 and 6 ----,_ 
,_ Engineer - --,_ 
I- - ,_ 
,_ -,___ ---- ----,_ 
I- -

2S . 25 - ----- ------- -- ---- ----,_ - -- - · ---- ----,_ - ----- ---- -- -30 JO - ·-.__,_ ------ -- ---- ---- -- - ------- ----- ,_ --1-
!- -35 35 
I- ----- ----,_ - - ---- -!- - ----,_ - - - --,_ ._ --40 40 - -.__,_ ------- ,-- ----,_ - -- - --- ,_ 

--- - - --- --,_ 
..__ - - ------·- -4S -45 ----- - -- ----,_ - - -- ----,_ - -- - -- ----,_ - ------- ,_ -- ---- - -------

°'fl 
.. 

· ·- ... 



~-w_1_sc_o_N_s_1N_rE_s_r_o_R_1L_L_1N_G_. _1"c. ____ RE1D BORING LOG 
ICHOflELD. WISCONSIN 

Del ta FOR _____ _ 

LOCATION 

GROUND While drilling 

Before casing removal 
WATER 

After casing removal 

West Bend. WI 

Time after drilling 

Depth to water 

Depth to cave-in 

!.a hr. 
10' 

8.2 1 

1 1 Shttt ______ Of_ -

Job No. ___ 1_2_0_7_ 

Boring No. 8-2 

Start 3-16-88 
Unit 45 
Chief MK -

Bio,., on ,._,_/ -L- Bio-. oo 
Sampler i ---. p,__ "; ---

1-----,,-~ ~ S ~ VISUAL FIELD CLASSIFICATION AND REMARKS w..i-t 140# ~t ~ ~ I .. ! -=~-~~--
-a.e ~ 7i 30 II - - - ·-
• ; Q "'---- ~ ~ 5 ~ ::: -; ... ·- ~ 

.. 
ii . 
~; 

!Jl 0/C C/11 CllCZ: ,- --,. ~;r. = ;.., :ii 0: ;; c:;;: 
~----1--i-..... -----------------------1---~1=--=-=i 1 D 5 7 Brown SANO, Fine, With Trace Gravel =-------IA!L_ 

11 9 1.8 lC - __ I.H!~ 
~=-2-1 _ _:D:;__1-....;.4-t-_8,,c--~,-1....,,..,,+-1~-..,.....,-----,,r-rr.,.........- 3. 0 I -,.,.--~---------j--- --__ ,_.__ 

10 13 1.8 23 t Lt. Brn SAND, Very t-rne -
3 D 7 12 t+----.--.--,,,,----~-..-- 4. 5 I ....................... --------_... ---l---1---I-- - -

..-----1------t-"'!"1~3 -t-:-1-=-2-t:-1.-:,:81-,2-++5~- s Lt. 8 rn SAN U & u KA VE L 5 - _-1--t--t--1---1--t--1 

8 7 H 13rn s, lty SAND ~-~:-:_""'v_-e~r:y:~1-,~n~e~===========-:.=.=.=.·
1

~----_--_ -_ --== 
......._-t---1-.....;.4-1_.....;.4-1-1.,__0+-8~H---,.-Brn SAND & GRVL ;/ s• ......... ..,....,...--------::::=-------

4 M 

_.2...-'-'-W_1_--=-6-1-=-6-+--+-~=-"-'\.Bl k Sandv ORGANI13 • 0 , Matter __.-~ __ 
.,__-½--,-,-+~8'-l-..,rn._._,r.:-1f~il;,;;8;,µ,..-.....i. \.1 Bl ack SAND 8 • 5 , ............--... - - -
~6=-i,__;_;W--+_4..;._1._...;4---rL .... O~B'-+P'-+""'-'\° B rn SAND. W /T re 10 • 0 , _G_r_a_ve_l ______ /-__ --i---1--1.- _ 

l--7~1~W~___,5'--l--6=--;l"'-1 • ..,.,o-t_l:.:1........_- SAND. Fine 11. 0 I ________ _,,,,., 

J_----'-'W_, _ _.1..,0'--l_ .... 1;::;..2-ll.&1..f..: SAND. Med, Trc 12 • O' ...:o:...:f--=G..:....ra=-v:....::e:....:.l ____ .,. 
----,--

.--------,-~ 
- Lt Brn SANO, • Medi um 

---1--1----- .,...-.--1-- ------
- ----1----+--__...-+-1---' 15 E. 0. B. @ 14. 0 I -------1"'5 ---t---+--1---1---1-~ 

-
- --1·--t---t---1--.--

- Engineer took samples 4,6, & 8. 
-
- 20 -..... 
-
I-

-
25 -

-------1----t---- - ---1---1---1--+-- -
~-1--1--1---1--~--+--30 
---t--t--+--+-1--

~-~-t---t---t---+--+--3S 

-
t

~-1---1---1---1---t- - 40 ---•----r--1-,--
t,---1---1--1--ll----l- -

--1--1--1--t---1- --
---1--1--t---1---
~-1---1---1---,1---t- -45 
------1---+--1---
---1--1--1-1--

-----------1,---________ , __ 
' . ·-----------------" ---------------- -- ·---

---1--11---1----

----1-------____ , __ -----
-----------

20 --1---1--1----~------------,-
-----,-----,-
----1--1---1-- -

---------
25--1----1--1--,--1----l 

----------
---------
----------
--------,-

30 -t--t---+--1---1--~ ---------,-
----l------,----- - ----------------

3S-t---+-~--1---1--~ 

--------------•----__ ,_ -
-+---1-----,------l------ -

40--t--+--l--+----l----l 

----•-------
----•-- ----·-

--------,-
45 -r--1---1---1---1--~ -________ ,_ 

-
-1"-----1---1---1--,-

-t---t--1-----•-
-----------



II WISCONSIN TEST DRILLING, INC. 

SCHOFIELD. WISCONSIN 
Job No. 1207 

FOR Delta 

RElD BORING LOG 1 1 Sheet __ . __ Of __ 

LOCATION West Bend, WI Eln Boring No. 8-3 

GROUND While drilling Time after drilling ~ hr. 
Start 3-16-88 

4' Before casing removal Depth to water Unit AL_ ___ _ 
WAT ER None 

After casing removal Depth to cave-in Chief MK 

Blo w, on ; C..iftt/PNN -- Blo"oa 
Sampler ~ 

!: 0 140# =- I ! .. .. .. = VISUAL FIELD CLASSIFICATION AND REMARKS Weieht -=-= .. ..,, 
~ Co< .. 

~: a. ! 3011 .,, 
-a .. JJ ;z ·:s E .:: -. ~~ 3 .. !: ... 0 0rep c~ i . N 

~~ :J> :::;: 0/1 1/lS :J>C:Z: I- =.-tr. ;.. :;; :;_ 

_L - - - - - ~ _M_ '? 1 f- Brown Silty SAND, Fine - 11 l- II ---
4 7 .'1 1 1.5' I.H.SA. 

'? w 1 1 tr\ Black Silty SAND, Coarse, W/Trc. Gravel - ,_ -4 7 11 r 1 H Organic lens - --,_ - -
1 w fi l? +- e - ·-

l? 1? 1 ~ ?Lt Med SAND & GRVL 5.0' -
,.-:: -----" E.O.B. @ 6.0' - --- - ----,_ 

- - ,_ 
,- -.__ ---- ----,_ 
,_ -

10 10 ,- ----,- -----,_ 
- -.___ ----,_ -

, __ 
---- ----,_ 

,- ----- ,_ --,_ 
I- -

IS IS - - ----,_ 
I- -- - - ,_ ,_ 
,_ ---- •~ - -

20 20 - -
,- - --,_ 
I- -..__ 
,-. - ----,_ 
I- -

25 25 
I- -- ---- ------- -- -- ---- ----,_ - -- -· ---- ------ ----- ---- -- -

JO 30 ,_ ------ ---- ---- -- - -- -- - - ------- -- ,_ --,_ - -
35 35 ,_ ----- ---- ----,_ 

- - ---- -,_ - ---- -- - --,_ -t--40 40 - -- ,_ - ----,_ - -.___ - - ,_ --,_ 
- -- - --- ,_ - --- - - ------ -45 45 - -- - ·-- -

'--- - -- -.___ 1- - --,_ ,_ - ---·------,_ ,_ - ---- I---,_ 
- -·- •II ..... . 



WISCONSIN TEST DRILLING, 1Nc. 
RElD BORING LOG Sheel __ l ___ Of. _J __ 

SCHOFIELD. WISCONSIN 
Job No. 1207 

FOR Delta 

LOCATION West Bend, ~H EIH Boring No. 8-4 

GROUND W~ile drilling Time after drilling 
¼ hr. 

Start 3-ln-AA 
None 

Before casing removal Depth to water Unit _AS__ 
WATER 7.2' 

Chief MK After casing removal Depth to cave-in 

Blow, on c..i.-.1,,__ Bio_.. oe ; "" S•mpler .. .. - 0 140# c_ A I I .. 
~ 

~ iii VISUAL FIELD CLASSIFICATION AND REMARKS W~t '-=-= ., .. 06'0 ., .. 
C .. Q. . ~!: f i: 

.,, 
-a ~ ~~ ~J ~ e ;:; -;; 30" :i ~ ~ Q 0.-.p _;: !: . 

~~ . .. = ;... ~ ✓, CJ: "" 0/1 1/11 tn a:: ,.. - Ul - o 
,_ 

13 - - - - w= 1 6 +- -- ___L_ 

3'i 4? -~ 77 f Light Brown SAND, Fine - HSA ----- --
? M 'i 'i R - - ..__ 

'i 5 1.8 10H -
4.5' 

~ 

1 n a. Fi 
5 

Light 
5 

11 13 1 . P 123 +- Brown SAND, With Trace Gravel ------- ----,_ 
~ 

LL -1L A 14 H ----- ----,_ .___ 
rn ?1 D.n £11 l 7'.5' Dk. Brown SAND. Fine -- ----,_ ..__ - -

5 w 5 6 8.5' --- ----,_ 
~ 

.____ -8 9 2.0 17t-
10

Brown SAND, Fine -
10 

6 w 5 7 H -- --- ----,_ 
~ 

9 11 =>.a 20H -
E.O.B. @ 12.0' -- -

~ 
,_.,_ ----,_ .... ------- ,_ --,_ 

,_ -
IS 15 - ----- ----,_ 

,_ - ----1-- ----- ----,_ 
,_ ----- ----,_ 
- -

20 20 ,_ ----- ----,_ 
I- -- ,_ 
,_ ------- I- -.,__ ---- ----,_ 
,_ -

25 25 - -._ ---- ------- -._ ---- ------ -- - - ---- ------ ----- ---- -- -
30 30 ,_ --- ---- ----,_ - -- ---- ----,_ 

- -...___ ------- ----- ------ -
JS 35 - ----- ----,_ - - ----,_ .... - ----,_ - -.____ - ----,_ -- -40 40 - -- ,_ - ----,_ - -,_ - ----,_ - --- - - ----,_ - -...___ - - --- --- -45 - 45 - -- - - --- ·-- -- - ,_ - --- 1- - '-,_ - ------- ,_ - ---- ------- -· -- ~- --- -· ·· __ ___ .._ ~,\ . - ... -. 



WISCONSIN TEST DRILLING, tNc. 
---HELD BORING LOG Shttt 1 Of _ _l - -

SCHOFIELD. WISCONSIN 
Job No. 1207 

FOR Delta 
LOCATION West Bend, WI Eln Boring No. B-5 

GROUND While drilling Time after drilling !, hr. Start 3-16-AR 
Before cllsing removal Depth to water None Unit ___A_S__ ___ 

WATER 
After casing remonl Depth to cave-in 10,0 I Chief MK 

Blow, on ~,,,...._ Bia_.. oo ; .,. 
Sampler .. .. ... 0 

]4Q# =- A I I - = VISUAL FIELD CLASSIFICATION AND REMARKS Weigftt 1.:-::: - -= .. :i .... .. .. 0.. -,. = .. .,, 
-~ 

... JJ o._ • 30 11 e~ 3 .. 1 5J ·a Eu Q 0,-,t _i; !: 0 • ... .. 
~~ ... :;; Vl :;; 0/1 ,111 via: "" -;r. = ;... :r. - - I~ ""7"" - - - ~ 1==-=---= 

LL _JL If- - I~ ---- ----n 7 ?.n 11 ff Light Brown SAND, Fine - ll:!5A... --L1- D 1 2 H ----- ----,_ .____ 
3 4 2-0 7 H - ----,_ ,_ 

3 D 1 3 .. -s 
5.5' 

s 
6 9 1.8 15 - ---- ---- - -__L M 1 3 H Green Silty SAND, Hith Trace Gravel ----- ----- -7 8 1.0 15 -I ----- ----- -

----2-- M 9 11 r ----- ---- - -11 1 r:; ( 28 F " 
-

" 10.0' - ----- -. - -6 w _5._ R H -Green Silty SAND ---- ----,_ 
'--

_L 12 11 ~ 21R -..___ ,_ E.0.B. @ 12.0' ----
___ .__ 

- ----- -- ---- ----,_ - - ,_ --,_ .... -
IS IS - - ----,_ .... -..___ Engineer took Samples 4 & 5. ----,_ 

- - ----,_ 
I- ----- ----,_ 
- -

20 20 1---,_ .... ----- ----1-.... - --,_ .... - ----,_ - ----- ----,_ 
I- -

25 25 - ------- ---- ------- -- -- ---- ---- ,_ .... -- - · ---- ----,_ 
I- ---- - ---- -- -,_ -30 30 - --..___ ---- ----·-I- -.___ ---- ---- --·-- - ------- -- ,_ --,_ - -35 35 - ----- ----,_ - - ----,_ 

I 
.... - ----,_ - ----- ----,_ 
I- -- -40 40 - -

I 
......._ ,- - ----,_ - -..__ ,_ - ----,_ --- ,_ -- ----,_ -
'--- - -- --- - ----,_ 

j - -45 -45 l - ----- - - --- - ----,_ - -- - -- ----,_ 
I -- -I - --,_ 

-- -- -________ J_ - --- - -------_ : ! 1 · ·--··- - · ·- · - ··· • 



SOIL BORING LOG BORING# 6 

PROJECT: 
LOCATION: 

West Bend 
as per Delta 

Date completed: 5/25/88 
ELEVATION none taken 

SOIL CLASSIFICATION 

d O J I 
e _J Fill--Brown silty clay mixed w/ 1 
pt J silty F-M sand & gravel II 

occassional cobbles 

SAMPLE 
NUMBER 

DEPTH 

BLOW 
COUNTS 

h _j 1 1 
JI I 0.0-2.0 3,3,3,3 

mostly F-M sand w/ some silt 
_J t 

I t I 
.J i i I 

_1 t I I 
I l2 12.0-4.012,1,2,4 
i I I 

5~ I I 
I ! 

i I ! 
-l 13 14.0-6.012,2,2,3 

j I I I 
_J I : I 
J I · t 
I I ! . I J 14 !6.0-8.0

1
3,3,4,8 

_J i I : 
J I I : 

1 o_J I s I 8 . o -1 o !· 3 , s , 3 , 4 
..J.------------------10'-6 11 I t 1 

I I ',1 -l Black peaty topsoil 
7 clayey w/ depth l I J __ W.L.@ 12'-4"@ 10 min. 16 110-12 

1
1,2,3,3 

_J 13'-2" fl ! I i __ G_r_a_y_F ___ M __ s_a_n_d________ I I 

-J.,----------------14 I -0 II I 7 I 12-14 

7 End of Boring I 
1 sJ I 

I I 
7 I 
· . .J I 

I I 
__J t 

J l 
_j I 

J ! 
_J ' 
J ! 
! t 

20---j : 
.J ' I I 

' I 

J : 
~ I 
J 
I 

_.J 
I 

.J 
t 
~ 
/t 

.J 
I 

1,3,4,6 

IMOIS-1 
ITURE 

!REC 
! 

15 

20 

24 

22 

24 

16 

16 

I 
IQ 
I p 

25-'----------------------------------------------------'---
ENVIRONMENTAL & FOUNDATION DRILLING INC. 



d 
e 
p 
t 
h 

11 

: SOIL BORING LOG 

0 

PROJECT: West Bend 
LOCATION: as per Delta 

SOIL CLASSIFICATION 

I 
.J 

_J 
I 

Fill--Brown F-M sand, trace silt 
.J 
I 

J 
I 

J 
I 

' -1 
J 
I 

5--l 
I 

J 
I 

_J 

J 
I 

_J 
I 

w/ gray fine silty sand layers 
6'-0" to 8'-9" 

~ __ W.L.@ 7'-9"@ 10 min. 
organic seams --{ w/ occ 

I 
I 

·· I 
I 
I 
I 
I 

I 
I 
11 
t 
I 

1 
t 
i 
12 
t 
l 
I 
i 
j 

13 
I 
i 
I 
I 

1 ;4 
--------------------8 I -6 II I 
I 

_J 
I 

.J 
I 

10---1 
.J 

_J 
I 

J 

Brown F-M sand w/ some silt 

I 

I 
15 
I 

i 
I 
I I 

J 
........ ------------------12 '-0" ! 6 

_J 
J 

_J 
I 

J 
' I 

15~ 
.J 

I 

' 
I 

. . .J 
I - I 

J 
I 

_J 

J 
' _J 
I 

i 
20--j 

.J 
I 

_,J 
I 

J 
I - I 

J 
I 

_J 
I 

J 
I 

_J 
I 

' -
25 

BORING# 7 

Date completed: 5/25/88 
ELEVATION none taken 

SAMPLE 
NUMBER 

I 

DEPTH i 
I 
I 

I I 

BLOW 
COUNTS 

10.0-2.ols,s,4,6 
I I 
: I 

!2.0-4.0!2,3,3,3 
I I 

I I 
I I 
I I 

14.0-6.012,2,2,3 
I i 
I i 
I I 
I I 
I . 1 
!6.0-8.0,5,6,9,9 
I i 
i 1 
I I 
! I 

I l. 

1

8 . 0-1 o ! 1, 6 , 1 , 9 
i 

i I 
I 1 
I i 
I I 
110-12 !6,6,6,7 
I 

I 
I 
I 
I 

I 

I 
IMOIS-
ITURE i 

I 

I [Q 
!REC i 

I 
I 
i 
I 
I 

I 3 
I 
1· 
I 
I 
i 
I 18 

I 
l 
I 
I 15 i 

l 

18 

18 

18 

p 

ENVIRONMENTAL & FOUNDATION DRILLING INC. 



f 
l 

_w_1s_c_o_Ns_1_N_r_E_s_r_o_R_1L_u_N_G_. ,_NC. ____ FIELD BORING LOG 
ICHOflELD. WISCONSIN 

FOR Delta 

LOCATION 

GROUND While drilling 
Before casing removal 

WATER 
After casing removal 

West Bend Monitoring Wells 

West Bend. WI EJeY 

9.5 1 

Time after drilling 

Depth to water 
Depth to cllYe-in 

¼ hr. 
9.2 1 

1 1 Sheet ______ Of __ 

Job No. --=-1 ..... 12:..:...7 __ _ 

Boring No. MW-1 

Start a_ ic;_Q7 

Unit n_~n 
Chief ___.P_.,n.____~ 

Blow, on -~ "-·'---/,,...,_ _ ;,_ 
Sampl•r s --,, 140# -

~,; ~ ~; ~ VISUAL FIELD CLASSIFICATION AND REMARKS w..i,, 30" ~~ ~ .. I ~ I U 
Blo.,.oe 

;z ·o ; ~ o 0r.,. = .. 1 .= ~ ~ .; -
<11 :;: 0/t •111 <11::Z: ,- ;.;.cii = - :n :.. .t1 =~ ----1-~-1---1--1--.------!!!""------------------1---~1a.-ASPHALT 6½ 11 

--1---1---+-~1--+--------------0.3'-----------'/:'. _______ l--~~--I 

Tan to Brown Silty SAND Very Fine --_--1-----HSA.._ 
~ -

1 M 7 n-
~ 

7 1? 1.- 1cH 

--
? M ,n ,n H 

5 

1? 1 C 22 µ_ 

1 w n-

---- 11 Q 11 2 20H -
4 w 

i---1-

._j_ w 

15 8 H 
10 

11 .4 1~ LI.. 11.0' 

15 h- Tan to Brown SANO M-F 
17 22 1.1 3~H -

6 w 4 1 8 H 
15 

?? .s 4( w... 

7 w 15 ~ 

,n 11 .5 21 H Tan to Brn Siltv sr.g 18•0' ~erv 
•• B. @ 1 .u - 20 -.... 

-.... 
- 25 -
-

1-----1---1--1-... ----
---- - ---1----1----i--+--

-
30 --- --11---1--+---I----

- --1---1----1--f-- -
- 35 ---
l-

1---~--1----+---+---l•- ..... 40 -------~---'--
L-----t---1-----+--t- -

1---1---1---+---t--t - -

1-----1---1---+---+--1- -

1---"----'---+---+--4--4S 
1-----1---i------·- -

l---•l---l---+---1--t- -

~--1---1------1•- -
1----1--~--1---'- -

Well Set @ 18.0' 

, . ~-.. .. -- ·" -------·· 

-
...---1--1---1---+- -

5 --,---1--1--,--1-~ -~--1--l·--+--•--_________ , __ 
---------,--
- --------•---

10-1--1-1--1--1~~ 

-
- ----l---+----1---1-~ 

-
15 -

-
-

Fine -
-20 -
- ,_ 
-
- -------1---1-~ -2s--...--1--1---1---1----1 ------------
- -.- -,---1--~---1 -
---1-1--1---

---,-------
30---i----i--+---+--+-----f 

-1------,-_________ ,_ 

-+---1----__ ,_ -- ---- ---t---1-~ 

35 ----------~ -----___ , __ ,__. 
--,... __ , __ --__ ,_ 
-
--+---1--.--1-- -

-+---,-- --__ ,_ ----------,--+---1-- ____ ,_ 
- -- - --1•----t 

4S - ·+--1--1--~--l----i ----------1---+---t--t--+--•-~--~----__ ,_ -_________ ,_ 



WISCONSIN TEST ORILLJNG INC. • RElD BORING LOG Sheet 1 Of_L_ 

ICHOf1ELD. WISCONSIN 
Job No. 1127 

FOR Delta Hes:t Bend MoaHgring W~lls "2.. 

LOCATION West Bend, WI .EJn Boring No. MW-a? 

GROUND While drilling 13.5' Time after drilling ¼ be. - Start 9_-- 16-87 
13.0' 0-50 Before casing removal -- Depth to water Unit 

WATER 
After casing removal -- Depth to cave-in -- Chief PO 

Blow, on c:-...1, ..... _ Bio..,. oe ; ; .. Sampler .... " 140# = - - I I .. ;; - ii VISUAL FIELD CLASSIFICATION AND REMARKS W-.ht a=-: .. .. ...., .. .. 
30 11 = .. .,, .. ~_g "E. • - ► e: ~ ::-::, • -; ·:::; "" .., 

E" ·.; = ... 0..,. =- :0 ~ j 
:0 .. 

~~ .z ... Q ~en ..a ~ ~ "' :;; 0/1 1/11 v, C: ... - - - - - - -- Tan to Brown SAND M-F W/Silt W/Clay - 5½" ---- - liS,8_ --
l D 6 r-r - ,---6 10 • 5 16H -- -5 5 
2 D 5 12 5.5' ,---12 1J 24 :...,i_ Tan to Brn. SAND M-F. W/Orqani cs -7.0' - ,---- r--
3 D 2 ~<'\ Tan to Brn. SAND M-F - ----- --? A 3 6 -_ Clay till layer. ,---,- r---IO 10 
4 M 6 8 H -- ,-0--

--1.L .3 JC -
_5_ _Ji_ I~ -r -

13.0' - ,_ --- -
13 15 111 2~ --! -

- Tan to Brown Silty SAND -
15 15 

6 w 8 l5 H -.. 
1 fi q 3' 1-J- -

7 w 6 1-r -
18.0' ,- ~ 

1 fi .9 1: H -Gray Silty CLAY -- 20 20 
8 w 7 _a 

~lot of gravel 20.S' 
27 i7 3: Tan to Brn SAND M-F - ,-1--

E.O.B. @ 22.5' - -
Well Set@ 22.3' -,-

25 25 - -- ------- -- ---- - ----- - · --,_ 
- - ----,-- -

30 30 
,- -- ----,-- - ----,-- - ,-- -
- -

35 35 - -- -

l ----,-- -
I- -
- -- -40 40 - -- ,-- ----·-- -- - ----,-- -- - ----1-- -- - ----,--- -45 45 - -- ,-- -- - ,-- -- 1- - --,-- -- ------i-

,_ - ---- -------
. - - ·· . ___ .., ._.._ ... . . -------···-· . . .. -· . 



WISCONSIN TEST DRILLING, 1Nc. 
FIElD BORING LOG 1 1 Sheet ______ Of __ 

SCHOFIELD, WIICONSIN 
Job No. 1127 

FOR De]ta ~est Bead ~oaj :tDtj □9 Wells > 
LOCATION West Bend 2 WI EleT Boring No. MW-2 

GROUND While drilling 13.4' Time after drilling 
J..: hr. 

Start 9-15-87 2 -
9. 81 

Before casing removal -- Depth to water Unit 0-SQ 
WATER 

After casing removal 9.8' Depth to cave-in -- Chief PD 
Blows on c-..;r....._ Blo-oe 
Sampler ; ; .. ::- Q 140# C: - A I I ~ :ii VISUAL FIELD CLASSIFICATION AND REMARKS w..i-t lo:': .. .. WO .. .. .. 

C: >< Q.. c:." e: .,, = ~ ~1 E" ·a ee • 30 11 -; ·:;; .. 
~ 

.. =:-= Q o..._ .; ~ Q . ~ 

' • z ::c ... 
= \., <ii ;ii --(J'. 0/t t/lS :,iO: ... -:JO. _,. - - - - - - - 6><" - Brown SANO M-F Silt -Tan to W/Trc. - ~ - - HSA ---,.-

1 D 3 4 rr - ----,- ,....._ 
6 i1. 1CH -

,--- --s 5 
2 D 4 8 H Layers of gray sand M-F - ----,- ,....._ 

9 11 .c 17 w.... Some Gravel -- --- ----,_ ...-
1 0 7 t'T - ----,--7 10 Lt ] 7H - --,- ..-,- -

10 10 --,_ ..-
4 n _L Fi H ----- ----,- ,....._ 

R .9 14 -
5 w 8 n- -

10 10 _. 8 20H - ,---- ..-
I- -15 15 

6 w 6 7 H - ,-...-
12 0 19 ~ -

7 w 16 
HSilt 

-Layer - r--15 11 I 1.l 26 -
- -

8 w 4 5 
20 20 

H -
5 1.2 10 U- -

LO . B. @ 22.0' --,--- - ----,-- Well Set @ 19.1' - --,-
t- -

25 25 - -- ---- ------- -- ----,-- -- -- ---,_ ----,-- ----- ---- -- -
30 30 ..... ·-- ---- ----,-,- ----- ----,-- - ----,-

I- ----- ,---,-- -
35 JS-

,- ----- ----,-,- - ----,-
I- -
- -- ---- ------ -- --40 -4U - -- 1-- ----,-- -- - ----,-- -- - ----,-- -- - ----- -- --45 -45 - -- -- -- - ----,-- -- ,_ - ----,_ - -- ------r--

,_ - ------- .. ... -- " 
:p •--••--a•• 



WISCONSIN TEST DRILLING, INC. 
FIElD BORING LOG Sheet __ J __ Of_j_ 

ICH0fl£LD. WISCONSIN 
Job No. 1127 

FOR Delta West Bend Mani torin9 Wells 

LOCATION West Bend, WI EJn Boring No. MW-4 

GROUND While drilling 8.3 1 

Time after drilling ~ hr. 
Start 9-=- 1 n-R7 4.9 1 

Before casing removal -- Depth lo water Unit n_c:;n 
WATER -- -- Chief Pn After c:.asing removal Depth to cave-in 

Blows on c_...,,,____ 11o ...... ; 1 .. Sampler 
C 0 140# =- .. I I VISUAL FIELD CLASSIFICATION AND REMARKS a:-:: - ....,, .. - .... iii Weieht = .. .. .. 

EJ a. . ~ ... ► 30 11 es ..,, 
1 

.. • -; .. .a ~i _o 

~ 
.. 0 = .. 0 ~ =- " - ·: ... ... 

:.:.ui = "" iii :ii c;. "' ::. 0/1 1/11 v,C,: !- - - - - 67 - ASPHALT ' 0,3 1 ,---:: - - HSA Tan to Brown Silty SAND Medium to Fine ---,-
1 n fi n- - - ,--

7 q 1.1 16H - -- -5 5 
2 w 8 15 H - ,_ r--

19 L2 34 ~Gravel Layer - ,--3 w 9 ~Blk Sand 1 ayer 1 • thick ----- ----,-r--
6 7 _._8 13H T - --,_ -.... -

10 10 
4 w 8 6 H Gravel layers - ,_ r--

7 .9 13 ~ J -
5 w 2 -. - ----,--3 6 _.] 9 -1 - ,--- -

IS IS - -- E.O.B. - @ 16.0 1 

- --,-- Well Set @ 15. 5' ----,_ ------ -
- -20 20 - - --,-
I- - ,-.... - ,-
,- - ,-.... -

25 25 - - --- -- ---- ----,-- - --,-,_ ----- ---- -- -
30 30 - -- ----.-- - ,-

- - ----,-- -- ,-- -
35 35-- - ,-- - ,-

,- -
,_ - ,-- -- -40 40 - -

1-- ----,-- -- - ---- -- - ----,_ 
- -- - ------ -45 45 - -- ,-- -- - ,-- -- ---- ---- -- -- ---- - ---- - ------- -· 

. - - - · ~" 
.. _____ 

·- · 



WISCONSIN TEST DRILLING, tNC. 
FllD BORING LOG Shttt ____ l __ O(_L_ 

ICHOf1ELD. WISCONSIN 
Job No. 1127 

FOR De] ta West Bend Monitoring Wells 
LOCATION West Bend 2 WI EleT Boring No. MW-5 

GROUND While drilling Time after drilling ~ br. Start 9-25-87 
13.0 1 

Before casing removal -- Depth to water Unit R-4S 
WATER -- -- Chief IF After casing removal Depth to cave-in 

Blows on c-...1, .... _ Bio..,, -; ~ .. Sampler , . " c. . I I .. .... oii VISUAL FIELD CLASSIFICATION AND REMARKS W'9t9ftt - i.:-: .. .. n :, ="' a. . Q. ~ e= 
..,, 

-~ .. 
~ • :i :: .::, -= "" l 

.. ;z ·= - .. = ~ E~ " • ~ :.. ::e ... 
- vi = ;..i :ii :ii .... -<Jl 0/C C/11 <Jl : ... _.,,_ 

~ - - - - - -- (Fill) - H~ A ---- Silty SAND M-F Red to Brown - - -- - ,_ r--- }f'-Wood Railroad Tie - -I- -s 5 - - ,--I- -
7.0 1 - ----,- r--.... -

Sandy SILT Red to Brown Unifonn Fine ---- ----,--,.... -- --,_ 
r--- -

10 10-,.... -
- -- - -- -
I- - - -- -

15 15 - - ----,--- -
17.5' - ,_ ,-... - SAND Red to Brown Unifonn Fine -

- -20 20 
I-

21.0' -E.O.B . @ - - --,-- Well Set @ 20.6' - ----,-
I- ----- ----1-- -

25 25 - - ------- ----- ----,-- -- - · ---- ---- -- ----- ---- -- -
30 30 - ·-- ---- ----,-- - ----,-- - ----,-- - ,- --,-

I- -
35 35 .... ----- ----,-,_ - ----,-- -

- - ------- -- -40 40 - -- - --,-- -- - ----,-- -
1- - ----,-- -
1- - ------ -45 45 - -- -- -- :-- -- - ----,-- ------ ,_ - ---- ----,-- .. 

.. ---- --- --- .. . 



WISCONSIN TEST DRILLING, INC. 
RBD BORING LOG 1 1 Sheet ____ Of __ 

ICHOflELD, WISCONSIN 
Job No. 1127 

FOR Qelta West Bend Monitoring Wells 
LOCATION West Bend, WI EJn Boring No. MW-6A 

GROUND While drilling lZ.C' Time alter drilling ¼ bi: Start q_ 1 n-A7 
17.9 1 

Before casing removal -- Depth lo water Unit n-'"1 WATER -- -- Chief Pn After casing removal Depth lo cave-in 

Blows un c-...1,,,..__ ·--Sampler i ~ .. "" " l~Oil ~-= ~ I I VISUAL FIELD CLASSIFICATION AND REMARKS -.. - - = w-.,., .. .. -= ::, .... 
CM .. ~J a. . Q.1 e: ~ = ~ 

3011 ':i .. .:, ~l - " . 
0 " .. ·o C" Q 0.,. c• . ~ 

== ~ ~i ::e ... 
::.ui "' "" :ii tll 0/1 1/lt t11 ::::: ..... - - -

' ASPHALT 0.2 1 ~ --- ----6¼" 
- Fine - HSA Tan to Brown SAND Medium to --1 n 5 -r -

12 J_Z l,J 2c~ -
,-.. - -tis s 

? n , ? 25 -
1-

40 ],2 nc: ----· 1 D 7 rr -
fi 10 .9 lEH - --,-,-.-

,- -
10 10 

4 D 7 9 H -
_£Q_ 1.0 2c -- ,- ,---5 D 7 e-r -

9 20 .5 2cH -- -
IS 15 

6 D 0 14 H -
1g 1.5 3: w... -

7 w 6 1-,-- -
12 15 . 8 27H -

- -
20 20 

8 w 8 12 H -
18 1.1 3( 1--L- -

9 w 5 i-,- -
20 AJ_ 1.5 67 H -- -

25 25 
,n w 8 g_ -i -- - -::,n 1,5 ?Q ...J._ -

- E.O.B. @ 27.0' --- We11 Set@ 26.6' ----- ----,-- -
30 30 

,- -- ----,-- -- ----,-- -
- -
.... -

35 3S 
,- - ,-
,- - ----,-.... -
- - -----.... -
-40 40 - -- - - ---- -- -- -- -- -- -,_ - -

1- -45 45 - -- - ------- -- - ,-- -- - --,-- -----,-----1- - - --,-- -
··• -- -·· --- .:,, 

. ~- ----



WISCONSIN TEST DRILLING , INC. 

FIELD BORING LOG Shttt __ l __ Of_l_ 

ICHOflELD, WIICONIIN 
Job No. 1207 

FOR Delta 
LOCATION West Bend 2 WI Ee¥ Boring No. MW-6B 

GROUND While drilling Time after drilling 
¼hr. 

Start 3-18-88 16 1 

Before casing removal Depth to water Unit 45 
WATER Unknown MK After casing removal Depth to cave-in Chief 

Blows on ; c....;, .... _ .,, Blo-.oa 
Sampler .. .. >- 0 

140# ~-= " I I .. 
~ 

.. iii VISUAL FIELD CLASSIFICATION AND REMARKS w-.... ...., .. .. .. .. ci. . -~ = .. -::, -a .. C" eo o.., • 30." e; -; "' =~ ·.; Eu :: .. .z ... Q Dr-. E!: 0 • e ~ ~i "' ~ 0/t t/11 c,, CI: I- ...,.,, = u iii =- :ii - - - - - - -- See Lo.g f.1W-6 (Old Well Lo.g) - ~ ---- ----- - HSA.. ----- - ----- -- -
I- -5 5 - -
- ----- ----- -- - ----- -- -- ---- ---- ,_ -- -

10 10 - -- ,--- -- ----,_ -- - ----,--- -
- -

15 IS - - ----- -I- -
- - - - -,- -
- -

20 .. 20 
I- -
- - --- -- -
- -
- -

25 25 - ----- ----,_ -- -- ---- ----- -- ----- ---- - -- ----- ---- - -- 30.0' - -OA 

! _L _JL 1? 14 ~ -- - ------ ---- ,_ -
?1 

1 ·" 
1 ~ Brown SAND, Medium, With Trace Silt -- ---- ----,--- - ----,_ -

! 
I- ----- ,_ ----- -

35 35 \ 2 w ?n ".ln t- -
23 1.5 5, 36.5' -----

Gray CLAY W/Trc. Grvl --
l 3 15/ 5 l!: rt --,--

M .5 -
4 M 1 7 ?7 I E.O.B. @ 38.5' --,-4n - -- -40 Well Set.@ 36.0' 40 

I - -- - - ------ -
\ - - ------ -- - ------ -

t 
- - ----

-45 -- 45 - -- -- -- ,_ - -,_ -- :,, =t--. 1---·- · .. . '-0 - -



WISCONS!N TEST DRILLING, INC. 
RD.D BORING LOG Sheet __ l __ Of_l_ 

SCHOFIELD, WISCONSIN 
Job No. 1207 

FOR Del ta 
LOCATION West Bend1 ~II En Boring No. MW-A 

GRO UND While drilling Time after drilling ¼ hr. 
Start 3-21-88 

Before casing remonl Depth to water 17 1 

Unit 45 
WATER 18 1 

Chief MK After casing removal Depth to cave-in 

Blows on c--.,,....._ .......... 
Sampler ; ~ .. ~ 0 

140# " - ~ I I .. 
~ iii VISUAL FIELD CLASSIFICATION AND REMARKS W-.hf c-:: ~ ..,., .... .. .. -a. . c.; cu 

"" ~ 
.. ~~ e= • 30 11

, 
0" ;; -"' ·= e ... ... .. :: = .. .. z .... 0 0Np "~ 0 .. 

~ 
N ;§i vi ~ 0/t t/11 :nci: lo- ::,cii = u iii :.ii - - - - 1-,_ - I~ -- - I.H!A-.... Light Brown SAND~ Fine - ,_ 

'-- - ,___ .... -
1 n 5 8 H-

s s - ,_ 
'--q .'i 17 ~ -- ,_ ........ - - ----,_ ........ 

I- -
~ ---- ----,_ ........ - -

? n 4 1-t 
10 10 

_2_ -
'i 1 .'i q ..L - ,_ ,___ 

- ---- - - ,_ --,_ 
'--- -

I-+ 
IS IS 

1 M 4 Ii -- ,_ ........ 
8 l,'i 14 U- - ----,_ '--- - - ----,_ ,__ - -- ,_ ,__ 

- -20.0 1 ~n .. 
4 w 2 4 K - -

8 1.5 12 U- Medium Brown SAND - ----,_ 
'--

I- -- - ----,_ -- -
2S 2S 

5 w 4 5 H- - ----- .__ 
7 1.5 12 ~ E.O.B. 27.0 1 -

@ - ------- -- - ,-- Well Set @ 26.5 1 ----- ----,_ 
- -

30 30 - ·-- ---- ----,_ 
,_ - ,_ 
- - ------ ----- - ---- -

JS JS - ----- ----,_ - - ----,_ .... -
- -- -- -40 40 - -,_ - ----,_ - -- - --,_ - -- -- -- - ---- ----1--- -◄S 4S - -- -- -- ,_ - -- --,_ - -- --,_ - -

' - ' ··- - , n :,, 



WISCONSIN TEST DRILLING, INC. 
HELD BORING LOG Sheet 1 Of 1 

ICHOflELD. W11CONIIN 
Job No. 1207 

FOR Delta 

LOCATION 514 Michigan, West Bend, \.II Eln ' Boring No. MW-C 

GROUND While drilling Time after drilling Start 3-17-88 
Before casing removal Depth to water Unit 45 

WATER 
Chief MK After casing removal Depth to cave-in 

Blows on j c..lftt/P ..... -- "' 
Bio ...... 

Samplu .. .. ~ 0 140# ~-= " I I .. - ii:i VISUAL FIELD CLASSIFICATION AND REMARKS w-.,.. - ..., 
~ 

.... c .. .. .. -a . -> 

30 11 "' -~ .. ~_g e= "-::, ;; E~ 3 .. .a .z ·o E" 0 D,._ =- 0 . ~ ::, ~ ~~ l: 
... 

::.vi u iii a'.: iii "' 0/1 1/11 "'"' .... = - - - - - - -- See Log MWC-2 - ~ ---- ----..... - ..tiS...8... --- - ,_ -- -- -s s - - ,_ .__ - ----- ----,_ 
~ - - ----,_ .__ - - --,_ -.... -

7 
10 to 

1 M 8 
Brn Siltv r1 AV 10.5' 

7 1.5 14 11.5' 
- Green Silty SAND, Medi um --~ ----,_ -.... - ,_ --,_ -- -

IS IS ,_ ----- ,_ --,_ ...._ 
I- -
- - -
I- -
- -20 20 - -
I- -
,_ -
I- -- ---·- E.O.B. @ 25.0' -- -- -I- ---- ------- Wel 1 Set @ 23.2' - ---- -- ;-- ----- ----,_ 
- -30 30 - ·-- -1- - ----,_ ,_ -_,_ - ----,_ 
- -
._ - ---- -35 35 - -- - ----,_ - -
- - -- -- -40 40 - -- - ,_ - -,_ -- -,_ -- -1- - ----- -- -45 45 - --- -- - ,_ - -- --,_ - --- -•II .:,. ----.. .. -



11w1sCONSIN TEST DRILLING, INC. HELD BORING LOG 
ICHOfllLD, WISCONSIN 

FOR Delta 

LOCATION 514 Michigan 

GROUND While drilling 

Before casing removal 
WATER 
--- After casing removal 

Westbend, WI 

Time after drilling 

Depth to water 

Depth to cave-in 

¼ hr. 
12. 2' 

Of---.i-

Job No. """"'1=-=2=-07.___ __ 
~- l. ?_ 

Boring No. -rmte---z:: 

Start 3-17-AA 
Unit _....._4~5----1 
Chief ~M~K _ ___, 

Blows on ; C:-...1,..._ _ "Z 

1-_s._m,p_i ... _-i .. ""'t =o w..._...140# '2: = I I ..... 
Bloww • 

.. " _ VISUAL FIELD CLASSIFICATION AND REMARKS ...,.... i:.. .; ~ .. i:,, 
- ~ - ► 30" 0 C ,. .C --.i=, E0 

.... Ee • """ = ·: :: :> :: =-
.z ~ • " 0 °"9 :3~ ~ u tii ~ :iS ~i 

1 _:"';_;_;"':,_~_;Ol;,;•-1-,;:•l.:,;ll~"',;,;;i:z:+.;,,--+---.,llffl"",-------------------j--j-__ 1_ 
"'" ID ll ~ 4!::;11 

, IU.-'~U 0.5'-----------'--- ,-1--'-'"--l,---l--1--t--t-"'1--pa,- - .liSA.. 
- Light Brown SAND, Fine 

l,---"l--1--1--1--1--+- -~--+--1---1--,- -- --+---1--1---+----t- ,---
1 D 2 2 rt 

5 5 --1---+---+--+---t·-+--t 

3 .5 5 I 6.5' - Black Silty CLAY 
-----1--1--- --,--
----1----__ , __ 

r-
-l---+--1---1--,--- -

2 M 1 1 10.0' ,n 

4 - -
? .6 3 U- Fine SAND Lenses & Clay Lens -

-
...-1--11---i---i--t---+-- ----1--1---,-,-.. 
L--1--1--1----1-+-~t-h-➔S-'------ 15.0' 3 W n s It 

4 .o qi-I- Brown SAND, Fine 1---l--i-....__i--~'1-"-t- -----1-------,-,-.. - ~---t--+--t---11- ,-.. 

4 W 8 7 
- on 

20.0 1 

+ 
.. -

-
q .s 16 ~ Medium S~D & GRAVEL ~--1---t---+--,--- -

-- -
17 i--1--1---'--+---1"'---.--t--

- 25.0' + -
fl 11 ~ SAND & GRAVEL, With Trace of Silt 

---------,-,---________ ,__ 

- -----1--1---1---·- p--________ , __ 
--

u. .:. 30.0' L6,__.....M.,_ 1? ,~ rr 
.1-..... ,,,-+ .......... -;--,_.5,r1-,,,.s-],.-;+J._ Gray SILT, W/Clay 

.. 
Hard DrilliR~-------,-.--

i = :=-----!--; ___ ,_,__ 
,--

I 0 8 1? H- JS 

1 7 1 i:; ?Q .,J... 

JS--t---+---i---+---t---+---1 --+---t--+--1---1- ---+---1--+-- __ , __ 
,-- -
,- --+---t--1---1---,--,--

A n ?".l ILln - - '10.0'( ) 
.. 

-----1•----,--~1...-1 . .....u...-1 ... c:'--o"-+:o..L--t.[-..,,,C, 98 :: Gray SILT & GRVL Hard Pan 
~-1--1·...l.l.1,-f-----F-'

0

~ - E. 0. B. @ 42. 0 I --------_-+---1--1---1--·1---1 

--i--t--+---+-""1- -

l,---l---1---1---1---1- -

1---1--1--1---,~- -45 
Grouted Hole 0-42 1 

-l--lf--t--+---11- -
1---1--1--1--i-;- -

1---1--+---t--t--11- --
l---·l--+---1--1-11- -

'--~---'-_ __._ _ _... ___ ,n ------------------

---- --1---t---i 

45 -+---+---1----+---+---1 

--+---+--+---t·--1--
---~---,---,--.:- ,, ..... . , 



' i. IWISCONSIN TEST DRILLING INC. FIELD BORING LOG Sheet 1 Of-l--

ICHOFIELD. WIICONIIN 
Job No. 1202 

FOR Del ta al 
LOCATION West Bend 2 ~-II Eln Boring No. ~ 

GROUND While drming Time after drilling Start3-22-88 

Before casing removal Depth to water Unit 45 
WATER 

,'\fter casing removal Chief MK Depth to cave-in 

Blows on .. C....J,,._._ Blawo aa 
Sampler ~ ~ 

~ 
... Q 140# " - I I .. - iii VISUAL FIELD CLASSIFICATION AND REMARKS W-'9ht i.:-: .. .. ..., = .... C .. C Q Q, . ... .. "' -a .. 

Eo ·a e8 • 3011 e;: :i .. ,., :.:~ 
.z 0 0... c- Q . ~ = ~ ~~ ~ 1/11 

... 
:;V) = u iii ct 'ii Vl 0/1 <Jl C:,:: I- - - - - -- See Log MW-Dl - HS.A.. .---- ----

I- ,~ - BLIND DRILLED - - '-- -
~ - -5 5 -- -.. - ---- - ----,_ 
~ 

I- - ,_ ,___ - ----- ----,_ ,___ .... -
10 10 - --..... ----- - - ----,_ 

~ .... - ,_ ,___ 
,__ -

15 15 
,- - ----,_ 

~ - - ,_ --,_ ,___ 
- -
,_ -
- -

20 20 .... -
I- - --,_ L-. .... -- -- -

E.O.B •• @ 25.0' ·~ 
I- -- ----- --- --

I 
- Well Set @ 25.0' -- ---- --- - · - ---- - ---- -- -30 30 ,__ -- ---- ----,_ - -_ ,_ ---- , _ 
- - ------ -

1----- -35 35 I- ----- ----,_ - -
I- ----,_ 

-
- - ,_ -- -40 -

40 - -,_ - ----,_ - -- - ,_ - --,_ --- -- -·- - ----,____ 
1- -45 -45 -- -- --- ,_ 
1- -
1- --'-1--
I --,_ -~- './l -.:-,, --. -



WISCONSIN TEST DRILLING, INC. 
FIELD BORING LOG Sheet 1 Qf_l_ 

SCHOFIELD, WISCONSIN 
Job No. 1207 

FOR De Ha. . DL 
LOCATION West Bend, Wi scans in Eln Boring No. M\~-er 

GROUND While drilling Time after drilling ~ hr. 
Start 3-22-88 17 1 

Before casing removal Depth to water Unit 4c; 
WATER 

Chief MK After casing removal Depth to cave-in 

Blows on c..lftt/"- - .., a1o .... 
Sampler ' .. .. ~ 0 \S-: E I I .. - iii VISUAL FIELD CLASSIFICATION AND REMARKS WeleM .. ..... 

~ 
.... = .. "" .. C: = -a. . - > 

-a c.o • e;:; = .Q :.:..c:: E o ·a Eu Q 0..., c• 0 • ~ Q ~ ~i • z ... ::i<ii u iii ='.: ~ <ll ~ 01• •111 tna: .- = --- - - - - ,_ 
- Light Brown SAND, Fine - I~ ---- ----..... - HSA. 
I- -
,_ - ,_ -,_ -5 5 

1 D 4 6 + - ,_ ---9 .5 15 ~ ---- - ----,_ ---- - ,_ ----,_ ---..... - --,_ -I- -
10 10 

2 D 4 7 f+ - ,_ -q .5 6 ~ -
- -
,__ - ,_ --- -,_ -

15 IS 
3 w 8 1 1 + -

14 _c; ?i:; .L - ----,_ -- --- - - ----,_ ,___ 
,_ -
- -,n 1ft 20.0 1 

4 w c; 6 ± - -
8 .5 14 .L... Brown Silty SAND, Fine -

.... -
,__ -
.... -

25 25 ·s w 3 1 f+ -
'l I.I; n ... - ,_ -i-- -~ • • · .. . ,. - ,_ ---- ----- ---- - '"--- 1A -

0 w 9 9 f+ -- 30.0 1 
JV -

10 LC 1q .L Brown SILT, With Trace ---- ----,_ ..__ 
Sand ----- ---- ,_ -- -._ - ----,_ --

ShP lw T, 1hP + 34.0 1 

-~ 3~ushed Shelby tube 2011 Gray CLAY w/T Grvl3:.,-
E.0.B. @ 35.5 1 ---- ----,_ - -..... ----1-

Well Set @ 34.0 1 -- -
._ '---1--- -40 40 -,_ - -- ----,_ 

-,_ -- --,_ 
,_ - -- ----,_ ,_ - ---- -
1- -45 45 --- - -- --- -- -- --- ,_ 
·- - -- ----,_ 

~-- ·-· ·- , o :,, -



WISCONSIN TEST DRILLING, 1NC. RElD BORING LOG Sheer_L __ Of__l_ 

ICHOFIUD. WISCONSIN 
Job No. 1207 

FOR Q~lta 

LOCATION West Bend 2 WI Eln 
: Boring No. MW-E 

GROUND While drilling Time after drilling ~ hr. 
Start 3-22-88 

9' Before asing removal Depth to water Unit 45 
WATER 

After casing removal Depth to cave-in Chief MK 

Blow• on c:....JPNIN_ aio ..... 
Sampltt • ~ 

~ 0 

l!lOit i.E-: ~ I I t VISUAL FIELD CLASSIFICATION AND REMARKS ~ ...., .. .... iii w-.,_. C .. .. .. Q. . ~ 
_,_ 

c,.> oc .,. 
-a .. ~_g • JQ" 3 .. .Q eo ee ... .. 

~ 
.. =~ ·;;; 0 0...,. E!: = . ~ ~ .z ... 

= u :ii iii c,E (II ~ 0/C 1/11 <11::i: ~ ..J(Jl - - - - -- Brown SMW, Fine, With Trace Silt - ~ ---- ----,.... - ~A.. ----,.... - --- r--.- -
t- - ,--,.... -s s 

1 M 3 6 H- - ,- r--
7 1 5 13 1-L- - ----,- ,..._ 

,_ - ----,_ 
r--.... ----t- ----,- ,-.-,.... 

10.0 1 -
" 

2 w 4 6 f-+ 
- -

8 i:; 14 J_ Brown SAND, Fine to Medium - ----- ,-.-- -
- - ,_ -- -

IS IS 
3 w 4 __6 

t:1.~si 1t 
-

7 1.s 13 Lens -
- -- E.O.B. @ 18.0' -
- We11 Set @ 17.5' 20 -

20 
~ -
- - ,-
~ -- - --,-- -

25 2S - - ------- - ----,-.... -
i--- - ,-- - ----,-- -

30 30 - ----- ----,-,.... ----- ----,-- - ,-,_ -----,_ - ,---,-
3S JS .- - --- --,--

,_ -
,_ -- ----,-- -- -40 40 - ---- ----1-- -,- - ----,-- -1- - --- ----- - ------ -45 - 45 ---- --- ---- ,-

1-- -- ,_ 
--- ·-- · ,11 

" 



I 

SOIL BORING LOG BORING# MW "F" 

PROJECT: West Bend 
LOCATION: across from 233 Kilbourne 

I 
I 
1 
I 
I SOIL CLASSIFICATION 
I 
1 

d 0 
e 

! 
I 

j 
I 

p 
t 
h 

__J Fill--Brown fine sand mixed w/ 

i layers of Dark Brown clayey 

7 F-M sand 

J 
I 

7 
--l 

J 4 1 -8 11 

5j..1. __ D_a_r_k __ B_r_o_w_n_c_1_a_y_e_y __ F_-_M_s_a_n_d_5 , _ 6 
11 

J 
_J 
J 

I 
_J 

J 
I 

_j 

J 
10--j 

_J 
J 

_J 
I 

J 
_J 
J 

I 
_j 

J 
I 

157 

i 
__J 

I 
-· · j 

I --, 
j 

I 
_J 

I 
J 

_J 
I 

.J 
I 

Brown layers of fine, F-M & F-C 
sand 

predominantly Brown F-M sand 

20-.1.
1
----------------20 I -0 II 

J 
J 

_J 
! 

' --l 
I 

7 
_j 

t 
J 

End of Boring 

Date completed: 5/25/88 
ELEVATION none taken 

i SAMPLE i 
-- I NUMBER BLOW 

I COUNTS f 

I ! DEPTH ! 
I I I I 

I I 
I 

! 
I 

I I i 

I I I I I I 
I t 

I I 11 13.s-s.0!2, 1, 1 

I 
I 
I 
I 
I 

I 
I 

I 
1 

2 18.5-10 3 I 5 I 4 
I 

I 
I 

I 

I I 

I ! 

13 113.5-1512 , 
I I 
I I 
I 

I 
I 
I 

' 14 18.5-20!1, 
I 
I 
I 

I 
l 
I 
t 
t 

I 
I 

2, 3 

1, 1 

MOIS- ' 
TORE 

' 

REC I 
i 

I 

I 
!. 

I 
I t 

I 

! 18 I 
i 
I 
I 
I 
I 
I 

! 
t 

18 

I 
i 
I 
I 
1 
I I 

I I 
18 I I 

I 
I 

18 

Q I 
I 

p 

' I 
I 
I 
I 

I 
I 

I 
I 

25-.1. ___________________ _.;__......._ ___________ ........ ___ _._ __ 

ENVIRONMENTAL & FOUNDATION DRILLING INC. 



paccz _ Offices: 
REPORT OF LABORATORY ANALYSIS 

laboratories, inc. 

June 24, 1988 

Mr. Kenneth Shimko 
Delta Environmental Consultants, Inc. 
1801 Old Highway 8 
Suite 123 
New Brighton, MN 55112 

RE: Delta Project No. 10-87-285 
PACE Project No. 880321.501 

Dear Mr. Shimko: 

Enclosed is the report of laboratory analyses for samples received 
March 21, 1988. 

The organic analyses were performed March 23 - June 13, 1988. 

Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

A copy of the chain of custody record for the samples and an invoice for 
services provided are also enclosed. 

Please contact us if you have any questions regarding the enclosures. 

Sincerely, 

?~F~ 
Peggy F. Gaskill 
Coordinator of Services 

Enclosures 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opportunity employer 



p-accz _ 
laboratories, inc. 

REPORT OF LABORATORY ANALYSIS 

June 24, 1988 

Offices: 
Minneapolis. Minnesota 
Tampa. Florida 
Coralville, Iowa 

Delta Environmental Consultants, Inc. 
1801 Old Highway 8 PACE Project Number: 880321501 
Suite 123 
New Brighton, MN 55112 

Attn: Mr. Kenneth Shimko 

10-87-285 

Date Sample(s) Collected: 03/16/88 
Date Sample(s) Received: 03/21/88 

PACE Sample Number: 

Parametfil: 

Chloromethane 
Bromomethane 
D1chlorodifluoromethane 
Vinyl chloride 
Chloroethane 

Methylene chloride 
Tr1chlorofluoromethane 
1 ,1-D1chloroethylene 
1, 1-D1chloroethane 
trans-1 ,2-D1chloroethylene 

Chloroform 
1 ,2-Dichloroethane 
1, 1, 1-Tr1chloroethane 
Carbon tetrachloride 
Bromod1chloromethane 

1 ,2-Dichloropropane 
cis-1 ,3-D1chloro-1-propene 
1, 1 ,2-Tr1chloroethylene 
Benzene 
D1bromochloromethane 

1 ,1 ,2-Trichloroethane 
trans-1 ,3-Dichloro-1-propene 
2-Chloroethylvinyl ether 
Bromoform 
1, 1 ,2,2-Tetrachloroethane 

1 ,1 ,2,2-Tetrachloroethylene 

lJ.nlts. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ND Not detected at or above the MDL. 
MDL Method Detection Limit 

062760 
Dr1111ng 

__Mill._ Fluid 

1.0 ND 
1.5 ND 
1.5 ND 
1.5 ND 
l . 0 ND 

1.0 ND 
0.4 ND 
0.3 ND 
0.2 ND 
0. 3 ND 

0.5 0.8 
0.2 ND 
0.5 0.8 
0.3 NO 
0.2 1. l 

0.2 NO 
0.5 ND 
0.5 ND 
1.0 ND 
1.0 1.0 ( 1) 

1.0 1.0 ( 1) 
0. 3 ND 
5.0 ND 
1.0 ND 
1.0 ND 

1.0 ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

062770 
Trip 
Blank 

NO 
NO 
ND 
ND 
ND 

ND 
0.6 
ND · 
NO 
NO 

ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
NO 
NO 
NO 
ND 

ND 



1.,acc _ 
1 

laboratories, inc 

Mr. Kenneth Shimko 

REPORT OF LABORATORY ANALYSIS 

June 24, 1988 

Offices: 
Minneapolis. Minnesota 
Tampa, Florida 
Coralville, Iowa 

Page 2 PACE Project Number: 880321501 

PACE Sample Number: 062760 
Dr1111ng 

Parameter Un.1.h _J1QL Fluid 

Toluene ug/L 1.0 3.5 
Chlorobenzene ug/L 1.0 ND 
Ethyl benzene ug/L 1.0 2. 1 
1 ,3-Dichlorobenzene ug/L 4.0 ND 
1 ,2-D1chlorobenzene ug/L 4.0 ND 

1 ,4-D1chlorobenzene ug/L 4.0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection Limit 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal oppor1Unity employer 

062770 
Tr1p 
Blank 

ND 
ND 
ND 
ND 
ND 

ND 



·I 
,! 

Offices: pace _ REPORT OF, LABORATORY ANALYSIS Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa laboratories, inc. 

Mr. Kenneth Shimko 
Page 3 

PACE Sample Number: 
Parameter 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 

4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 

Pentachlorophenol 
Chloromethane 
Bromomethane 
Dichlorodifluoromethane 
Vinyl Chloride 

Chloroethane 
Methylene Chloride 
Trichlorofluoromethane 
1 ,1-Dichloroethylene 
1 ,1-D1chloroethane 

Trans-1 ,2-Dichloroethylene 
Chloroform 
1 ,2-Dichloroethane 
1, 1, l-Tr1chloroethane 
Carbon Tetrachloride 

Bromod1chloromethane 
i ,2-Dichloropropane 
c 1 s-1 , 3-Di ch 1 oro-1-propene 
1 ,1 ,2-Trlchloroethylene 
Benzene 

Dibromochloromethane 
1, 1,2-Trichloroethane 
Trans-1 ,3-Dichloro-1-propene 

MDL Method Detection Limit 

l 

June 24, 1988 
PACE Project Number: 880321501 

'\)00 ?.IJ-.. 
v ½-. 

:f'v 

.unJ..ts. 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

'-:yv 
mg/kg 
ug/kg ~~ 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 

'(A-pl.; I' o ,V\ 
062690 062710 062720 

.J1QL B 1 =B2,.____ B 3 < 4 > 

0.33 . 
0.93 
0.90 
0. 60 
0.80 

3.3 
2.4 
3.3 
3.3 
4.3 

so 
120 
190 
190 
190 

120 
120 
so 
38 
25 

38 
62 
25 
62 
38 

25 
25 
62 
62 
120 

120 
120 
38 

ND (2) 
ND (2) 
ND ( 2) 
NO (2) 
NO (2) 

ND (2) 
ND (2) 

ND (2) 
ND (2) 
ND (2) 

ND ( 2) -

ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
NO 

ND 
ND 
ND 
NO 
ND 

NO 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
ND 
NO 
NO 
NO 

ND 
ND 
NO 

ND (2) 
ND (2) 
ND (2) 
ND ( 2) 
ND (2) 

ND (2) 
ND (2) 
ND (2) 
ND ( 2) 
ND (2) 

ND ( 2 \ 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND Not detected at or above the MDL. 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opportunity employer 



: I I • 

j 

I 

pace _ REPORT OF LABORATORY ANALYSIS 
Offices: 

Minneapolis. Minnesota 
Tampa, Florida 

laboratories, inc. Coralville, Iowa 

Mr. Kenneth Shimko June 24, 1988 
Page 4 PACE Project Number: 880321501 

PACE Sample Number: 062690 
Parameter !ln..lli _MQ.L Bl 

2-Chloroethylvinyl Ether ug/kg 620 NO 
Bromoform ug/kg 120 ND 
1,1 ,2,2-Tetrachloroethane ug/kg 120 NO 
1 ,1 ,2,2-Tetrachloroethylene ug/kg 120 ND 
Toluene ug/kg 120 280 

Chlorobenzene ug/kg 120 ND 
Ethyl benzene ug/kg 120 ND 
l ,3-Dichlorobenzene ug/kg 500 ND 
l ,2-Dichlorobenzene ug/kg 500 ND 
l ,4-D1chlorobenzene ~ p() 'B ug/kg 500 ND 

4-chloro-3-methylphenol % f?PM mg/kg 8.2 t 

2-chlorophenol mg/kg 2.6 
2,4-D1chlorophenol mg/kg 7.8 
2,4-Dimethylphenol mg/kg 12 
2,4-D1nltrophenol mg/kg 20 

2-Methyl-4,6-D1n1trophenol mg/kg 9.2 
2-N1trophenol mg/kg 5.4 - 1J 
4-Nltrophenol mg/kg 32 - ~ 
Pentachlorophenol mg/kg 11 CJ . 
Phenol mg/kg 3.6 

2,4,6-Tr1chlorophenol mg/kg 4.0 
Acenaphthene mg/kg 7.6 
Acenaphthylene mg/kg 9.8 
Anthracene mg/kg 9.6 
Benzo(a)anthracene mg/kg 6.0 

Benzo(a)pyrene mg/kg 13 
Benzo(b)fluoranthene mg/kg 2.0 
Benzo(k)fluoranthene mg/kg 7.6 
Benzo(g,h,i)perylene mg/kg 4.0 
Bis(2-chloroethoxy)methane mg/kg 12 

81s(2-chloroethyl)ether mg/kg 34 
81s(2-chloroisopropyl)ether mg/kg 13 
81s(2-ethyl hexyl)phthalate mg/kg 5.2 

G~ 
ND Not detected at or above the MDL. 
MDL Method Detection Llmit 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opponumry employer 

r 
062710 062720 
B2 ( 5) ' B3 (4)(6) 

NO NO 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND 650 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 

'/ ND NO 
ND ND -
ND ND 

ND 
? ND 

NO 
ND > 
NO (, 

ND NO 
NO ND 
ND ND 
NO NO 
ND ND 

ND ND 
ND ND 
ND ND 
NO NO 
ND ND 

ND ND 
ND ND 
ND ND 



P,CICC_ 
laborotones, inc. 

Mr. Kenneth Shimko 

REPORT OF LABORATORY ANALYSIS 

June 24, 1988 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Page 5 PACE Project Number: 880321501 

PACE Sample Number: 
Parameter 

4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
Chrysene 

D1benzo(a,h)anthracene 
l ,2-Dichlorobenzene 
l ,3-Dichlorobenzene 
l ,4-01chlorobenzene 
3,3-D1chlorobenz1dine 

Diethyl phthalate 
Dimethyl phthalate 
D1-n-butyl phthalate 
2,4-Dlnltrotoluene 
2,6-Dinitrotoluene 

D1-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Hexachloroethane 
Indeno(l ,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
N1trobenzene 

N-Nitrosodlmethylamine 
N-Nitrosodl-n-propylamlne 
N-Nltrosodiphenylamlne 
Phenanthrene 
Pyrene 

l ,2,4-Trichlorobenzene 
Hexachlorocyclopentadlene 

MOL Method Detection Limit 

Unlts. 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

ND Not detected at or above the MDL. 

. ,,. 

062710 
-11Q.L B2 < 5 > 

7.8 ND 
- 6-; 0 2.5 

8.4 ND 
2.0 ND 
6.0 ND 

7.7 ND 
5.2 ND 
7.8 ND 
4.4 ND 
28 ND 

9.6 ND 
6.4 ND 
4 .0 NO 
6.5 ND 
5.4 ND 

6.0 ND 
6.8 ND 
9.0 ND 
7.4 ND 
4.8 ND 

8.6 ND 
7.7 NO 
14 ND 
5.2 ND 
5.4 ND 

4.4 ND 
8.0 NO 
12 NO 
7.4 ND 
7.4 ND 

5. 4 ND 
19 ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opponun,ry employer 

l r 

062720 
B3 <4><5><6> 

NO 
NO 
NO 
ND 
ND 

ND 
ND 
NO 
NO 
NO 

NO 
NO 
NO 
ND 
ND 

ND 
NO 
ND 
ND 
ND 

NO 
ND 
ND 
50 
ND 

ND 
ND 
ND 
87 
ND 

ND 
ND 



1 paccz_ 
1 

laboratories, inc. 

l Mr. Kenneth Shimko 

REPORT OF LABORATORY ANALYSIS 

June 24, 1988 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Page 6 PACE Project Number: 880321501 

II 

PACE Sample Number: 062730 
Parameter llDJ.h ___Mlli,__ B4 < 4) < 5 > 

2,3,7,8-Tetrachlorod1benzo-P-D1ox1n ug/kg 0.300 -
Phenol mg/kg 3.3 ND 
2-Chlorophenol mg/kg 9.3 NO 
2-N1trophenol mg/kg 9.0 ND 
2,4-D1methylphenol mg/kg 6.0 NO 

2,4-D1chlorophenol mg/kg 8.0 ND 
4-Chloro-3-methylphenol mg/kg 33 NO 
2,4,6-Tr1chlorophenol mg/kg 24 NO 
2,4-Dinltrophenol mg/kg 33 ND 
4-N1trophenol mg/kg 33 ND 

2-Methyl-4,6-dlnltrophenol mg/kg 43 ND 
Pentachlorophenol /" pP~ mg/kg 500 NO 
Chloromethane ~ft ug/kg 120 ND 
Bromomethane ug/kg 190 NO 
D1chlorod1fluoromethane ug/kg 190 NO 

V1nyl Chloride ug/kg 190 NO 
Chloroethane ug/kg 120 ND 
Methylene Chloride ug/kg 120 NO 
Tr1chlorofluoromethane ug/kg 50 ND 
1 ,l-D1chloroethylene ug/kg 38 NO 

1 ,1-D1chloroethane ug/kg 25 ND 
Trans-1 ,2-01chloroethylene ug/kg 38 NO 
Chloroform ug/kg 62 ND 
1 ,2-D1chloroethane ug/kg 25 NO 
1, 1, 1-Trichloroethane ug/kg 62 ND 

Carbon Tetrachloride ug/kg 38 NO 
Bromod1chloromethane ug/kg 25 ND 
1 ,2-D1chloropropane ug/kg 25 ND 
c1s-1,3-D1chloro-l-propene ug/kg 62 NO 
1, 1,2-Trichloroethylene ug/kg 52 ND 

Benzene ug/kg 120 ND 
D1bromochloromethane ug/kg 120 NO 
1 ,1 ,2-Trichloroethane ug/kg 120 ND 

ND Not detected at or above the MDL. 
MOL Method Detection L1m1t 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opportunrty employer 

062740 062750 
BS (4)(5) B5-2 (5) 

NO 
ND (3) NO (2) 
NO (3) ND (2) 
NO ('3) ND (2) 
NO (3) NO (2) 

ND ( 3) ND (2) 
ND ( 3) ND (2) 

~ ND ( 3) ND ( 2) 
ND ( 3) ND (2) 0 

ND ( 3) ND ( 2) 

ND ( 3) ND (2) 
ND ( 3) ND (2) 
ND ND 
NO ND 
NO NO 

ND ND 
ND ND 
NO NO 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
NO ND 

ND NO 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
NO ND 
ND NO 



P,GCCZ _ 
laboratories, inc. 

Mr. Kenneth Shimko 

REPORT OF LABORATORY ANALYSIS 

June 24, 1988 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Page 7 PACE Project Number: 880321501 

PACE Sample Number: 062730 
Parameter JJnJ.h _t1QL 64 (4)( 5) 

Trans-1 ,3-Dichloro-1-propene ug/kg 38 ND 
2-Chloroethylvinyl Ether ug/kg 620 ND 
Bromoform ug/kg 120 ND 
1 ,1 ,2,2-Tetrachloroethane ug/kg 120 ND 
1 ,1 ,2,2-Tetrachloroethylene ug/kg 120 ND 

Toluene ug/kg 120 ND 
Chlorobenzene ug/kg 120 ND 
Ethyl benzene ug/kg 120 ND 
1,3-Dlchlorobenzene ug/kg 500 NO 
1 ,2-0lchlorobenzene ;\ ug/kg 500 NO 

1 ,4-Dichlorobenzene • pff) u kg 500 NO 
4-chloro-3-methylphenol ~ mg/kg 8.2 NO 
2-chlorophenol '/V mg/kg 2.6 ND 
2,4-Dichlorophenol mg/kg 7.8 ND 
2,4-Dlmethylphenol mg/kg 12 ND 

2,4-01n1trophenol mg/kg 20 ND 
2-Methyl-4,6-Dinitrophenol mg/kg 9.2 ND 
2-N1trophenol mg/kg 5.4 ND 
4-Nitrophenol mg/kg 32 ND 
Pentachlorophenol mg/kg 11 240 

Pheno 1 · mg/kg 3.6 ND 
2,4,6-Trichlorophenol mg/kg 4.0 ND 
Acenaphthene mg/kg 7.6 NO 
Acenaphthylene mg/kg 9.8 ND 
Anthracene mg/kg 9.6 HD 

Benzo(a)anthracene mg/kg 6.0 ND 
Benzo(a)pyrene mg/kg 13 ND 
Benzo(b)fluoranthene mg/kg 2.0 NO 
Benzo(k)fluoranthene mg/kg 7.6 ND 
Benzo(g,h,i)perylene mg/kg 4.0 ND 

81s(2-chloroethoxy)methane mg/kg 12 ND 
81s(2-chloroethyl)ether mg/kg 34 ND 
Bis(2-chloroisopropyl)ether mg/kg 13 ND 

NO Not detected at or above the MDL. 
MDL Method Detection Limit 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opporrun,ry employer 

062740 062750 
85 (4)(5) B5-2 (5) 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

750 1200 
ND ND 
ND NO 
NO ND 
ND ND 

NO ND 
NO NO 
NO NO 
ND ND 
ND ND 

ND NO 
ND ND 
ND ND 
ND ND 
250 20 

ND ND 
ND ND 
NO NO 
NO NO 
ND NO 

ND ND 
ND ND 
NO NO 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
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Page 8 PACE Project Number: 880321501 

PACE Sample Number: 
Parameter 

Bls(2-ethyl hexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 

Chrysene 
Dibenzo(a ,h)anthracene 
1 ,2-D1chlorobenzene 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

3,3-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene w.17--0"1 _1..jt-/ - ~ f±:.- t'S~ 
Fluorene p, 9'-c- :;--1 -::::::1 75 
Hexachlorobenzene 

Hexachlorobutad1ene 
Hexachloroethane 
Indeno(l ,2,3-c,d)pyrene 
Isophorone 
Naphthalene 

Nitrobenzene 
N-Nitrosod1methylamine 
N-Nitrosodi-n-propylamine 
N-Nitrosod1phenylamine 
Phenanthrene 

Pyrene 
l ,2,4-Trichlorobenzene 
Hexachlorocyclopentadiene 

llnJ..h 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

NO Not detected at or above the MDL. 
MDL Method Detection Limit 

062730 
~ 84 (4)(5) 

5.2 
7.8 
6.0 
8.4 
2.0 

6.0 
7.7 
5.2 
7.8 
4.4 

28 
9.6 
6.4 
4.0 
6.5 

5.4 
6.0 
6.8 
9.0 
7.4 

4.8 
8.6 
7.7 
14 
5.2 

5.4 
4.4 
8.0 
12 
7.4 

7.4 
5.4 
19 

NO 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
200 

ND 
ND 
ND 
ND 
170 

NO 
ND 
ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

062740 062750 
85 (4)(5) 85-2 (5) 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
27 
ND 
ND 

ND 
ND 
ND 
ND 
560 

ND 
ND 
ND 
ND 
360 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
8.3 
ND 

ND 
ND 
ND 
ND 
43 

ND 
ND 
ND 
ND 
23 

ND 
ND 
ND 
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I 
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Page 9 PACE Project Number: 880321501 

PACE Sample Number: 062730 
Parameter lln1ts. MDL B4 (4)(5) 

Gasoline mg/kg 5.0 
Fue 1 011 #1 mg/kg 5.0 
Fuel 011 #2 mg/kg 5.0 

ND Not detected at or above the MDL. 
MDL Method Detection L1m1t 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opporrun,ty employer 

062740 062750 
85 (4)(5) B5-2 (5) 

NO 
NO 
3400 
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PACE Sample Number: 
Parameter 

Chloromethane 
Bromomethane 
D1chlorodffluoromethane 
Vinyl Chloride 
Chloroethane 

Methylene Chloride 
Trichlorofluoromethane 
1 ,1-Dichloroethylene 
1, 1-Dichloroethane 
Trans-1 ,2-Dichloroethylene 

Chloroform 
1 ,2-Dichloroethane 
1, 1, 1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 

1 ,2-Dichloropropane 
cis-1 ,3-D1chloro-1-propene 
1 ,1 ,2-Trfchloroethylene 
Benzene 
D1bromochloromethane 

1 ,1 ,2-Trichloroethane 
Trans-1 ,3-Dichloro-1-propene 
2-Chloroethylvinyl Ether 
Bromoform 
1 ,1 ,2,2-Tetrachloroethane 

1·,1 ,2,2-Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethyl benzene 
1 ,3-Dichlorobenzene 

1 ,2-Dichlorobenzene 
1 ,4-Dichlorobenzene 

.u.oJ.1.s. 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

NO Not detected at or above the MDL. 
MOL Method Detection Limit 

062780 I 
_MQL 83-A (4) 

120 ND 
190 ND 
190 ND 
190 ND 
120 ND 

120 ND 
50 ND 
38 ND 
25 ND 
38 ND 

62 ND 
25 ND 
62 ND 
38 ND 
25 ND 

25 ND 
62 NO 
62 NO 
120 NO 
120 NO 

120 ND 
38 NO 
620 ND 
120 NO 
120 ND 

120 NO 
120 NO 
120 NO 
120 NO 
500 ND 

500 ND 
500 ND 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal oppor1un1ty employer 

V 
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{ l) 

(2) 
These compounds co-elute; compound calculated as dibromochloromethane. 
The sample was diluted 1 to 100 for the phenol analysis; all phenolic 
compound MDLs must be multiplied by the dilution factor. 

{3) 

( 4) 

{ 5) 

(6) 

The sample was diluted l to 10 for the phenol analysis; all phenolic 
compound MDLs must be multiplied by the dilution factor. 
The sample was diluted l to 2 for the volatile analysis; all volatile 
compound MDLs must be multiplied by the dilution factor . 
The sam le was concentrated 1 to 6 for the base/neutral acid analysis; 
all ase/neutral/ac ompound MDLs must be divided by the concentration 
factor. 
The sample was diluted l to 17 for the ase/neutral cid analysis; 
all base/neutral/acid compound MDLs must be multiplied by the dilution 
factor. 

The data contained in this report were obtained using EPA or . other 
approved methodologies. All analyses were performed by me or under 
my direct supervision. 

Hill1am H. Scruton 
Organic Chemistry Manager 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Sample 
Number 

62710 

62720 

62730 

62740 

62750 

Delta Environmental Consultants, Inc. 
PACE Project Number: 880321 .501 

Other Semi-Volatile Compounds Tentatively Identified 
by GC/MS 

Retention Estimated 
Ttme Concentration 

Parameter (M1 n. ) mg/kg 

2-Hydroxy-propanoic acid 5. 33 4.3 
4-Hydroxy-4-methyl-2-pentanone 8.32 47 
4-Methyl octane 9.00 1.4 
Dibutyl Phthalate 29 .05 7.7 
Unknown Phthalate 35.87 9.7 
Unknown 10 . 13 2.6 
Unknown 34 .73 2.9 

Undecane 16.63 890 
Unknown hydrocarbon 18 . 60 1600 
Unknown hydrocarbon 19.98 660 
Unknown hydrocarbon 20.43 1500 
Unknown hydrocarbon 21.48 830 
Unknown hydrocarbon 22. 13 1400 
Unknown hydrocarbon 23.75 1300 
Unknown hydrocarbon 25 . 27 1200 
Unknown hydrocarbon 25.35 730 
Unknown hydrocarbon 28. 10 660 

2-Methylnaphthalene 18.88 5000 
Undecane 16.45 2600 
Unknown hydrocarbon 18.38 3000 
Unknown hydrocarbon 20.20 3300 
Unknown d1methylnaphthalene 20 . 63 1200 
Unknown dimethylnaphthalene 20.90 1300 
Unknown hydrocarbon 21 . 88 3300 
Unknown hydrocarbon 23.48 3300 
Unknown hydrocarbon 25.00 3000 
Unknown hydrocarbon 26.45 1800 

2-Methylnaphthalene 18. 92 4200 
Unknown hydrocarbon 18.32 4000 
1-Methy l naphthalene 18.53 2800 
Unknown hydrocarbon 20 . 13 4300 
2,6-Dimethylnaphthalene 20.55 2000 
Unknown hydrocarbon 21 . 83 4200 
4,2,6-Trimethyloctane 23.42 4100 
Unknown hydrocarbon 24.93 3800 
Unknown hydrocarbon 26.38 2400 
Heptadecane 27.73 1800 

2-Methylnaphthalene 18.90 210 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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PACE Sample Number: 136560 

Parameter llnlli _J1Q.l_ 66 

Phenol mg/kg 0.33 ND 1 
Phenol mg/kg 3.3 
2-Chlorophenol mg/kg 0.93 ND 
2-Chlorophenol mg/kg 9.3 
2-Nitrophenol mg/kg 0.90 ND 

2-N1trophenol mg/kg 9.0 
2,4-Dlmethylphenol mg/kg 0.60 ND 
2,4-Dlmethylphenol mg/kg 6.0 
2,4-Dichlorophenol mg/kg 0.80 NO 
2,4-Dlchlorophenol mg/kg 8.0 

4-Chloro-3-methylphenol mg/kg 3.3 ND 
4-Chloro-3-methylphenol mg/kg 33 
2,4,6-Trlchlorophenol mg/kg 2.4 ND 
2,4,6-Trichlorophenol mg/kg 24 
2,4-Dinltrophenol mg/kg 3.3 ND 

2,4-D1nltrophenol mg/kg 33 
4-Nitrophenol mg/kg 3.3 ND 
4-Nitrophenol mg/kg 33 
2-Methyl-4,6-dinltrophenol mg/kg 4.3 NO 
2-Methyl-4,6-dinitrophenol mg/kg 43 

Pentachlorophenol mg/kg 4.7 ND 
Pentachlorophenol mg/kg 47 
Benzene mg/kg 0. 12 
Toluene mg/kg 0. 12 
Xylene mg/kg 0. 12 !) 

Total Hydrocarbons mg/kg 1.2 

MDL Method Detection limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

136570 136580 
Excavated 

B 7 So1 l 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND -
ND 

ND 

ND 
ND 
ND 
NO 

ND 
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PACE Sample Number: 136590 
Parameter !J.n..lli __Mill,__ B 6 

Chloromethane ug/kg 120 ND 
Bromomethane ug/kg 190 ND 
Dichlorodifluoromethane ug/kg 190 ND 
Vinyl Chloride ug/kg 190 ND 
Chloroethane ug/kg 120 ND 

Methylene Chlor ide ug/kg 120 ND 
Trichlorofluoromethane ug/kg 50 ND 
l ,1-Dichloroethylene ug/kg 38 ND 
l ,1-Dichloroethane ug/kg 25 ND 
Trans-1 ,2-Dlchloroethylene ug/kg 38 ND 

Chloroform ug/kg 62 ND 
l ,2-Dichloroethane ug/kg 25 ND 
1, l, 1-Trichloroethane ug/kg 62 NO 
Carbon Tetrachloride ug/kg 38 ND 
Bromodichloromethane ug/kg 25 ND 

l ,2-Dichloropropane ug/kg 25 ND 
c1s-l,3-Dichloro-l-propene ug/kg 62 ND 
1, 1 ,2-Tr1chloroethylene ug/kg 62 ND 
Benzene ug/kg 120 NO 
Dibromochloromethane ug/kg 120 NO 

l ,l ,2-Trichloroethane ug/kg 120 ND 
Trans-1 ,3-D1chloro-l-propene ug/kg 38 ND 
2-Chloroethylvlnyl Ether ug/kg 620 ND 
Bromoform ug/kg 120 ND 
1,1,2,2-Tetrachloroethane ug/kg 120 ND 

l t l ,2,2-Tetrachloroethylene ug/kg 120 NO 
Toluene ug/kg 120 ND 
Chlorobenzene ug/kg 120 ND 
Ethyl benzene ug/kg 120 ND 
l ,3-Dlchlorobenzene ug/kg 500 ND 

l ,2-Dichlorobenzene ug/kg 500 NO 
l ,4-Dichlorobenzene ug/kg 500 ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 



Elev. 

WELL U~TAIL lN~ORMATlON SHlET 

JOB NO. ____ }127 _______ _ 

DORING NO. MW-1 ----------
.. 

DATE 9-15-87 

---- CHIEF p D 

LOCATION _____ West Bend .MQni to~in_g_We11s 
A11 dep!_~ measurements of well detail assumed 
to be from ground surface unless othentise 
indicated . 

0 
0 
G) 

0 
0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 18.0 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
FEET. _....._._,..__ ____ _ 

DEPTH TO TOP OF SEAL (if installed) 
5.2 FEET. 

LENGTH OF WELL POINT, WELL SCREEN 
OR SLOTTED PIPE1_0._o ___ FEE. Circle One) 

TOTAL LENGTH OF PIPE 10.0 FEET 
@ _______ IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

CONCRETE CAP• (ill) NO {Circ1e One) 

HEIGHT OF WELL CASING ABOVE GROUND 
2.0 FEET. 

PROTECTIVE CASING? (ill) NO {Circle One) 
HEIGHT ABOVE GROU~D 2.1' 
LOCKING CAP? cm) -N-O~;;;._,.(..,....C1-· r-c-le-0-ne) 

@ TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING# DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRIWHG 



l 
I 

L 

Elev. 

WELL OE.TAIL lNFORMA f lON SH!:.ET 

JOB NO. ___ 1121 

BORING NO . _....,..MW_,_-_9_1--_______ _ 

DATE ____ 9._-..... 16.._-...... 8 ..... 7 ______ _ 

---- CHIEF __ ___.. ________ _ 
LOCATION ____ __.._e.s..t.. .. B..erui ... M.o . .ni taring Wells 

All 2epth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 22 3 FEET . 

DEPTH OF BOTTOM OF SEAL (if installed} 
11.0 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
9 8 FEET. 

LENGTH OF WELL POINT, VC WELL SCREEN 
OR SLOTTEDPIPE 10.0 FEET. 1rcle One) 

TOTAL LENGTH OF PIPE 14.3 FEET 
@ ______ IN .. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL · 
POINT OR SLOTTED PIPE #30 Flint Sand. 

COUCRETE CAP, (ill) NO (Circle One} 

HEIGHT OF WELL CASING ABOVE GROUND 
2.0 FEET. 

PROTECTIVE CASING? @ NO (Circle One) 
HEIGHT ABOVE GROU~O 2.1 1 

LOCKING CAP? Cfil:) N_O.;:::;...a..;;;...__(C-i-rc_l_e_O_ne) 

0 TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING I DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRIWHG 



Elev. 

WELL U~TAIL lNfORMATlON SHlET 

JOB NO. ___ _lli? _______ _ 

BORING NO. MW-41 S ~-=---·------
DATE ___ __.9~-..... lS .... -..... 87.__ _____ _ 

---- CH I EF P 

LOCATION ____ .;..;.;We=sJ_]_~llQ_ Monitoring Wells 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
G) 
G) 

0 
0 
0 

IB 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 19.1 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
S 3 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
6.9 FEET. 

LENGTH OF WELL POINT, PVC WELL SCREE~ 
OR SLOTTE0751PE 10,0 FEET . Circle One) 

TOTAL LENGTH OF PIPE 1 ..... 1...._.l.___ FEET 
@ ____ IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

COUCRETE CAP, dID NO (Circle One} 

HEIGHT OF WELL CASING ABOVE GROUND 
2 o FEET. 

PROTECTIVE CASING? @ NO (Circle One} 
HEIGHT ABOVE GROU~O _2,~l~'----
LOCKING CAP? dfi) NO (Circle One) 

0 TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING II DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRIWNG 



--· -• ··---·--------------------
MON I TOR ING WELL DEVELOPMENT 

WELL NUMBER MW-lJ) PROJECT West Bend MW' s 

WELL DIAMETER 2" PROJECT NO. 1127 

TOTAL DEPTH 18.8' 18.5' DATE 9-16-87 

DEPTH TO WATER Before Dev. 9.9' DEVELOPED BY M M 
After Dev. 10.l' 

DESCRIPTION OF DEVELOPMENT METHOD 

VOLUME OF WATER REMOVED FROM WELL 40 Gal. 

CLARITY OF WATER IN WELL BEFORE DEVELOPMENT Black ver cloud 

CLARITY OF WATER IN WELL AFTER DEVELOPMENT ___ L_t._B_lk_,:.._.C_lo_u_d.:..y ______ --J 

VOLUME OF WATER ADOED TO WELL--------------------

SOURCE OF WATER ADDED TO WELL 

TI ME SPENT FOR DEVELOPMENT _. ____ 4 __ 5;.....;..;.M1"'""· n __ • ______________ --J 

COMMENTS 1 

WISCONSIN TEST DRILLING INC. 
SOIL ANO FONOAIION (Xl'I.ORAflON •• 

10 l ALDERSON 
P. 0. BOX 89 
SCHOFIELD. WISCONSIN 544 76 
(715) 359-7090 



Elev. 

!I 

/i) 

WELL OE.TAIL lNtORMATlON SH~ET 

LOCATION 

JOB NO. ____ .lill /j.. 

130RING NO. MW-4 

DATI 9-15-BZ 

CHIEF 

West Bend Monitoring Wells 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
0 
0 
0 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 15.5 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
4 3 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
3.1 FEET. 

LENGTH OF WELL POINT, PVC WELL SCREEN 
OR SLOTTEDl'IPE 10.0 EET. Circle One) 

TOTAL LENGTH OF PIPE 50.0 FEET 
@ 2 IN. DIAMETSR. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

IB COtKRETE CAP, @I) NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
0 6 FEET. 

0 
0 

PROTECTIVE CASING? (rm NO (Circle One) 
HEIGHT ABOVE GROU:m O (Flush Mount Top) 
LOCKING CAP? (Ym -N-□ (Circle One) 

TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING N DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRJWNG 



Elev. 

WELL UUAIL lNrURMAT ION SHl:.ET 

LOCATION 

JOB NO. 1127 

BORING NO. MW-5 

DATE 9-25-87 

CHIEF L.E. 

West Bend Monitoring Wells 
All dept~ measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 20.6 FEET. 

DEPTH OF BOTTOM OF SEAL ( i f installed) 
10.0 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
7,8 FEET. 

LENGTH OF WELL POINT, VC WELL SCREEM 
OR SLOTTED PIPE 10.0 EET. Circle One) 

TOTAL LENGTH OF PIPE 1~2~,0~- FEET 
@ 2 I N • D I AM ET ER . 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

COUCRETE CAP, NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
2.0 FEET. 

PROTECTIVE CASING? (1lli NO (Circle One) 
HEIGHT ABOVE GROU~O 2.2' 
LOCKING CAP? dTI) N_O=-:..;;~(-C1-. r-c-le-O-ne) 

0 TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING N DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRJWNG 



Elev. 

l 

ll 

"i) 

WELL UE.TAIL lNfORMATION SH~ET 

LOCATION 

JOB NO. 1127 

BORING NO. MW-6A-

DATE 9-16-87 

CHIEF 

West _.B.e.rul..Mo.ni We 11 ~ 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 26.6 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
15.4 FEET . 

DEPTH TO TOP OF SEAL (if installed) 
14. 2 FEET. 

LENGTH OF WELL POINT, PVC WELL SCREEt 
OR SLOTTEOPIPE 10.0 ircle One) 

TOTAL LENGTH OF PIPE 16.0 FEET 
@ 2 IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

COUCRETE CAP, (ill) NO (Circle One) 
~.__\,:)___I er.-.. J:e__ 

HEIGHT OF WELL CASING ABOVE 6ROUNe · 
O,Y b ~ FEET. 

PROTECTIVE CASING? @ NO (Circle One) 
HEIGHT ABOVE GROU:m O ( Flush Mount. We 11 Top 
LOCKING CAP? CTI) -N-0 (Circle One} 

0 TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING N DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DR! WHG 



Elev. 

/i) 

WELL UUA!L INrORMATlON SHlET 

LOCATION 

JOB NO . _____ 1207 ___ 

GORING NO. MW-68 

DATE 3-21-88 

CHIEF 

-1/ti.~_Jil__ 
All dept~ measurements of well detail assumed 
to be from ground surface unless otheNise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 36 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
28 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
22 FEET. 

LENG TH OF WELL PO INT). """'P.....;;.V_~=-----r-=~ 
OR SLOTTED PI PE :::i ----
TOTAL LENGTH OF PIPE 31 FEET 
@ 2 IN . . DIAMETE=R-.--

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

COUCRETE CAP, @ NO (Circle One) 

HEIGHT OF WELL CASING ~~~'E GRO~N~ .. ~ o.s ~ f 
Flush Mount FEET. 

PROTECTIVE CASING? ~ NO (Circle One) 
HEIGHT ABOVE GROU~m F'iush Mount 
LOCKING CAP? YES QQ) (Circle One) 

TYPE OF BACKFILL: Bentonite Slurry 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING N DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRJWHG 



Elev. 

W£LL UUAIL lNfORMATlON SHlET / 

LOCATION 

JOB NO. _____ J2fil _ ___ 

DORING NO . MW-A 
.. 

DATE 3-22-88 

CHIEF M.K. 

~fost Bend, WI 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 26.5 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
4.5 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
2.5 . FEET. 

LENGTH OF WELL POINT,~..;::.....,;;=......_..,R~E.._~..,I 
OR SLOTTEDPTi5'£ 10 Circle One) 

TOTAL LENGTH OF PIPE 19.5 FEET 
@ 2 IN. DIAMETE~R-.--

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

COUCRETE CAP, NO (Circle One} 

HEIGHT OF WELL CASING ABOVE GROUND 
2.5 FEET. 

0 PROTECTIVE CASING? @) NO (Circle One) 
HEIGHT ABOVE Gl3.Qlli.lD 3.o•-
LOC KI NG CAP? (lW N::;;:□----;--,( C:--:-i-rc_l_e_O_n~) 

0 TYPE OF BACKFILL: Bentonite Slurry 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING I DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRIWHG 



Elev. 

WELL U~TAIL INfORMATION SHtET 

----
LOCATION 

JOB NO. 1207 

130RING NO. MW-C 
.. 

DATE ___ ___,>,<..3-....,.l..,_7.......:-8...,,8,,___ _____ _ 

CHIEF 

514 Michigan.__ West...B.en.d.-Wl_ ____ _ 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated . 

0 
0 
G) 

0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 23.2 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
11.4 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
9.3 FEET. 

LENGTH OF WELL POINT, PVC WELL SCREEN 
OR SLOTTEDfl!PE 10 EET. Circle One) 

0 . TOTAL LENGTH OF PIPE 15.7 
\.:..) @ 2 IN. DIAMETER. 

FEET 

0 TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

IB COfKRETE CAP, @ NO (Circle One} 

HEIGHT OF WELL CASING ABOVE GROUND 
2.5 FEET. 

0 PROTECTIVE CASING? (!Th NO (Circle One) 
HEIGHT ABOVE G~D 2.6 1 • 

LOCKING CAP? Qill NO (Circle One) 

0 TYPE OF BACKFILL: Bentonite Grout 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING# DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRJWNG 



Elev. 

WELL UUAIL INfORMATION SHLET 1 

LOCATION 

JOB NO. 1207 ···--
130RING NO . MW-fit I'\ I 

.. 
DATE 3-22-88 

CHIEF M. K. 

W~Uend, WI 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 25 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
---'"-"'----- FEET. 

DEPTH TO TOP OF SEAL (if installed) 
11 FEET. 

LENGTH OF WELL POINT,(PVC WELi SCREE]) 
OR SLOTTED PIPE 10 FEET. (Circle One) 

TOTAL LENGTH OF PIPE 17 FEET 
@ 2 IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

COUCRETE CAP, NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
2. 5 FEET. 

PROTECTIVE CASING? @ NO (Circle One) 
HEIGHT ABOVE GROU~D 2.5' 
LOCK I NG CAP? C!ID N-~0----:-,( C::-:-i-rc-:-1-e _O_n e ) 

0 TYPE OF BACKFILL: Bentonite Slurry 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING I DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRJWHG 



Elev. 

WELL UUAIL INFORMATION SHlET 

LOCATION 

JOB NO. 1207 ···---
DORING NO. MW-DJ, D .. L 

DATE 3-22-88 

CHIEF M.K. 

West Bend, WI -----
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 34 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
22 FEET . 

DEPTH TO TOP OF SEAL (if installed) 
21 FEET. 

LENGTH OF WELL 
OR SLOTTED P I P E-~s;:...:.:c ,-,!,....-.=-.;::_,;,;~:==-:~~ 

TOTAL LENGTH OF PIPE 2-:;.,:::6;..,-,,-__ FEET 
@ 2 IN . . DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand . 

COUCRETE CAP, NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
2.5 FEET. ·-------'=~-

0 PROTECTIVE CASING? (w NO (Circle One) 
HEIGHT ABOVE (~ _2_.5_'--,-__ _ 
LOCKING CAP? YES NO (Circle One) 

0 TYPE OF BACKFILL : Bentonite Slurry 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING N DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRI WHG 



Elev. 

WELL Of.TAIL INFORMATION SHlET 

JOB NO. 1207 

flORING NO. MW-E 

DAT( 3-22-88 

CHIEF M. K. 

LOCATION West Bend, \JI 

-, 

---- ·--------
All dept~ measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

~0 
-0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 17.5 FEET. 

DEPTH OF BOTTOM OF SEAL {if installed) 
5.5 FEET. 

DEPTH TO TOP OF SEAL {if installed) 
3.5 FEET. 

LENGTH OF WELL POINT, PVC WELL SCRE 
OR SLOTTEDPIPE 10 FEET. Circle One) 

TOTAL LENGTH OF PIPE 7.5 FEET 
@ 2 IN . . DIAMETER.-. --

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand. 

COtKRET E CAP I an> . NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
2.5 FEET. 

PROTECTIVE CASING? (ID NO (Circle One) 
HEIGHT ABOVE GROU:m 3.o- . 
LOCKING CAP? (!Th -NO (Circle One) 

0 TYPE OF BACKFILL: Bentonite Slurry 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING N DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRIUING 

I 
/J 
~/ 



MONITORING WELL LOG 

PROJECT: West Bend 
LOCATION: across from 233 Kilbourne 
WELL# "F" 
ELEVATION: None taken 

Date completed: 5/25/88 

BORING METHOD: 6.25 ID augers 
BORE HOLE DIAMETER: 9.5 in. 
PROTECTOR PIPE: 6" diameter, 

concreted, locking 

Depth below 
ground surface - 2 1 -0 11 --Top of riser pipe 

i _ 1 

1-
1 -
t _ 

I _ I 
I I 
1 - I 
I I 
I - ! 

I- ! 
t t : - i 
,- I 
~ 

I 
I 

\II 

2 1 -3" 

7 1 -4" 

8 1 -6 11 

8 1 -6 11 

18 1 -6 11 

Type : 2" ID, sch 40 PVC, 
with threaded, flush & 
"O" rings@ joints 

Length: 10'-6" 

---Top of bentonite seal 

Type: Dry CS 50 powder 

---Top of silica sand 

Type: Fine, washed 
silica sand 

---Top of gravel pack 

Type : #20 flint sand from 
11'-4" to 8'-6" 
natural soil from 
18 1 -6 11 to 11'-4" 

---Top of screen 

Type : 2" ID sch 40, 
slots= 0 . 010 in . 
threaded, flush & "O" ring 
joints w/ a threaded & 
"O" ring bottom plug 

Length: 10 1 -0 11 

---Bottom of screen point 

-X--X--X--X--X--X--X- Depth drilled (below G.S . )= 18 1 -6 11 

(not-to-scale) ENVIRONMENTAL & FOUNDATION DRILLING INC. 



Project: 
Project !fo.: 
iell ~o.: l!i 

Slag Data 

Delta ~nvironiental Consaltants, Inc. 
Slag Test Data 

EIS Brake Parts 
1987235 

Hi-2 

Tested by: 
Data analyzed by: 
Date of Test: 

iell data 
Measuring point: 
iell depth: 

AiV 
ns 

50488 

Top of pvc riser 

outside radius of slug: 0.05!2 
2U 

4 

Inside radias of riser: 
H.3 

0.083 
0.083 

10 
11.87 

Slug botto1: &ffective intake radius: 
Slug length: Screened interval length: 

Static vater level: 
=================================----------~--=-=------------=-------=----=-=---=---------------------==-==---------------------
Initial dravdovn at beginning of test (So): l.705o939l Independent Regression Values 

Time Depth be- Height a- Hx=Sx/So log(Rx) Col. l Col. 2 Col. J 
lov H.P. bove static 

o 11.n o o m -O.JH1326 o 
28 11.21 0.66 0.38693815 -0.4123581 -0.4630375 
60 11.0 o.H 0.25795&11 -o.5UW7 -o.s,021is 
73 11.49 o.38 o.2221a2s1 -o.6521188 -o.mrn 
92 11.58 0.29 0.1700i823 -0.76950!4 -0.7123916 

120 11.61 0.26 0.15243013 -0.816329 -0.8192966 
1so 11.sa 0.19 o.111m29 -o.mwa -o.marn 
165 11. 71 0.16 0.09380319 -1.0277824 -0.991108 
ta0 11. 11 0.16 o.093som -umaH -1.mm5 
210 11.74 0.13 0.07621509 -1.117959 -1.1629195 
240 11. 74 0.13 0.07621509 -1.117959 -1.2774605 
270 11.H 0.13 0.07621509 -1.117959 -1.3920015 

11.87 6.95902108 0.84254834 
11.87 6.95902(08 0.84254834 
11. a1 6. rnowa o. rnsu H 
11.87 6.95902408 0.84254834 
11.87 6.95902108 0.84254834 
11.87 6.95902408 0.84254834 
11.87 6.95902108 0.84254334 
11.37 6.95902408 0.84254834 
11.87 6.95902108 0.84254834 
11.87 6.95902108 0.84254834 
11.!7 6.95902108 0.84254&31 
11.37 6.95902~08 0.84251831 
11.87 6.95902108 0.3(251!]1 
11.87 6.95902408 0.84254834 
11.87 6.95902108 0.84254834 

(2-!5 and the theory behind this 
spreadsheet are explained in 
Tho1pson, D. 8. 1937. A iicrocomputer program 

for interpreting time-laq 
per~eability tests. Ground iater. 

Colallll l 
R!gression Output: 

Constant 
O Std Err of r gst 

R Squared 
lo. of Observations 
Degrees of Freedom 

I Coefficient(sl 
std Err of Coe f. 

-0.003818 
0.00022677 

-0.3611 
0.0310 . 

0.97530 

Tl = 
T2 = 

0 S1 = 0.74262 

[2 = 
(4 = 

Tl= 
T2 = 
[2 = 
(( = 

Tl = 
T2 = 
X2 = 

270 S2 = 0.06916 
1.458-05 (3 = 3.262 
l.(5g-as [5 = 1.60E 

ColullD 2 

ERR 
UR 

Colalll 3 

Sl = 
52 = 
0 = 
[5 = 

Sl = 
52 = 

r:RR O = 

1. 70569 
1. 70 569 

O.OOE 

1. 10m 
1. 70569 

O.OOE 
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paccz_ REPORT OF LABORATORY ANALYSIS 

laboratories, inc. 

. , .... -
October 16, 1987 

Mr. Kenneth Snimko 
Delta Environr.ental Consultants, Inc. 
1801 Old Highway 8 
Suite 123 
New 8ri gnton, MN 55112 

RE: De 1 ta Project No. 10-87-285 
PACE ProJect No. 870928.501 

lJear ~lr. Shimko: 

- , -""\, .... 
._;I .: ' ; 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Enclosed is a report for the laboratory analysis of samples received 
September 28, 1987. A copy of the cha in of custody record for the 
samµles and an invoice for services provided are also enclosed. 

Please contact us if you have any questions regarding the enclosures. 

Sincerel-:,, 

C0~~ 
Daniel A. Comeau 
Environnental Scientist 

~~~a~)~_ a (Z: e.}iiY{fn\e r, Ph. D. 
Director, Laboratory Services 

DAC:KCS/lg 

Enclosures 

1710 Douglas Drive North a Minneapolis, MN 55422 c Phone (612) 544-5543 
an equal opportunity employer 



paccz_ 
laboratories, inc. 

REPORT OF LABORATORY ANALYSIS 

Delta Environmental Consultants, Inc. October 16, 1987 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

18ul Ola High\ia_y 8 PAC£ Project Number: 870928501 
Suite 123 
New brisihton, ~u·~ 55112 

Attn: t·1r. Kenneth Sh irrB<O 

Project #i0-87-28~ 

Date Sample(s) Collected: 09/25/87 
Date Sarnple(s) Received: 09/28/87 

PAC£ Sampl e Nur,10 er : 166680 

Parameter Units MDL MW-1 

Cadmi Ulil mg/L 0.01 ND 
Cyanide, Total mg/L 0.02 ND 
Ch loromethane ug/L 1. 0 ND 
Bror,1orne th an e ug/L 1. 5 ND 
Dichlorodifluoromethane(l) ug/L 1.5 NO 

V iny'I chforide(l) ug/L 1.5 ND 
Chloroethane ug/L 1.0 NU 
Methylene chloride ug/L 1.0 2.0 
Trichlorofluoromethane ug/L 0.4 ND 
1,1-Uichloroethylene ug/L 0.3 ND 

l, 1-Dichloroethane ug/L 0.2 ND 
trans-1,2-Uicnloroethylene ug/l 0.3 ND 
Ch lorofo r11, ug/L 0. !) 0.6 
l,2-Uicnloroethane ug/L 0.2 ND 
l, l, 1-Trichloroethane ug/L 0.5 ND 

Carbon tetrachloride ug/l 0.3 ND 
Bromodicnloromethane ug/L 0.2 ND 
1,2-Uichloropropane ug/L 0.2 ND 
cis-1,3-0ichloro-l-propene ug/L 0.5 ND 
l, l,2-Trichloroethylene ug/l O.o ND 

Benzene ug/L 1.0 ND 
Dibromoch loromethane(2) ug/l 1.0 ND 
l, l,2-Trichloroethane(2) ug/L 1. O ND 
trans-l,3-Uichloro-1-propene ug/l 0.3 ND 
2-Cnloroeth_ylvinyl ether ug/l 5.0 ND 

!Jror.lO torm ug/l 1.li ND 
1,1,2,2-Tetrachloroethane ug/L 1.0 NU 

NU Not detected at or above the MOL. 
MUL Method Detection Limit 

171 O Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opporrun,ty employer 

166690 166700 

MW-2 MW-3 

ND ND 
ND ND 
ND ND 
NO ND 
ND ND 

ND ND 
ND 1. 2 
l. 3 2.5 
ND ND 
NO 5.7 

ND 66(3) 
ND NO 
NO 30 
ND 0.3 
0. ti 180(3) 

ND 33 
ND NO 
ND ND 
ND ND 
ND 2.8 

ND ND 
NO ND 
ND NO 
NO ND 
NO ND 

ND ND 
NO ND 



paccz_ 
laboratories, inc. 

Mr. Kenneth Sh irrko 

REPORT OF LABORATORY ANALYSIS 
Offices: 

Minneapolis. Minnesota 
Tampa, Florida 
Coralville, Iowa 

Page 2 
October 16, 1987 
PACE Project Nunber: 870928501 

PACE Sample Number: 166680 

Pararueter Units MDL MW - 1 

l,l,~,2-Tetracnloroethylene ug/L 1.0 ND 
To l ue:ne ug/L l.O ND 
Ch lorubenzene ug/L 1.0 ND 
Ethyl benzene ug/L 1.0 NO 
l, 3-D, c.:11 lorobenzene ug/L 4.0 ND 

1,2-Dichlorobenzene ug/L 4.0 ND 
1,4-Dichlorobenzene ug/L 4.0 ND 
Pheno 1 ug/L 1.0 ND 
2-Ch loroph1::nol ug/L 2.8 ND 
2-Nitropheno 1 ug/L 2.7 ND 

2, 4-IJ imethy l phenol ug/L 1.8 ND 
2,4-Uichlorophenol ug/L 2.4 NO 
4-Chloro-3-n~thylphenol ug/L 10 ND 
2,4,6-Trichlorophenol ug/L 7.3 ND 
2,4-uinitrophenol ug/L 10 NO 

4-Nitrophenol ug/L 10 NO 
2-Mettiy l -4, b-d in itropheno 1 ug/L 13 ND 
Pen tach 1 oroph eno l ug/L 9.3 ND 
Di-n-uutyl phthalate ug/L 1. 0 ND 
Bis(2-ethyl hexyl)phthalate ug/L 5. (J 6. l 

Di-n-octyl pntnalate ug/L 5.0 ND 
Butyl benzYl pnthalate ug/L l.O ND 
Diethyl phthalate ug/L l.O NO 
Dimethyl phthalate ug/L l. O ND 

~lDL Method Uetection Limit 
Nu Not detected at or above the MDL. 

1710 Douglas Drive North o Minneapolis. MN 55422 o Phone (612) 544-5543 
an equal opporrun,ry employer 

166690 166700 

MW-2 MW-3 

ND ND 
ND 4.9 
ND ND 
ND 2.4 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
NO 13 
ND ND 
ND ND 
ND ND 

ND NO 
NO ND 
ND 590 
ND 1. 7 
ND NO 

ND ND 
ND ND 
ND NO 
ND ND 
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PACE Sample Number: 
I 

Paran1eter 

C rni um 
C nide, Total 
(h lorometn ane 
~ momethane 
~ hloroditluoromethane(l) 

~ yl chloride(l) 
d oroethane 
Me hylene chloride 
l" · ch lorofl uororuethane 
l -Dichloroethylene 
I 

1 1-Uichloroetnane 
t _ns-1,2-Dichloroethylene 
C orotorrn 
1,2-Dichloroethane l , 1-Trichloroethane 

arbon tetrachloride 
b. moaicnloromethane 
l -Dicnloropropane 

-1,3-Uichloro-1-propene 
l,2~Trichloroethylene 

1zene 
Dibromochloromethane(2) 
l ,2-Trichloroetnane(2) 

ns-1,3-Dichloro-l-propene 
· -:: ·n·1oro~ti1ylvinyl ether 

~ moforri, 
1, , L ,2-Tt:trach loroetha11e 
1 1,2,2-Tetrachloroethylene 
i i ue11e 

Methoa Detection Limit 

Units 

mg/L 
mg/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/l 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/l 

Not aetected at or above the MOL. 

166710 166720 166730 

MDL MW-4 MW-5 MW-6 ------------
0.01 ND 
0.02 NU 
1.0 ND 
l. 5 ND 
l. 5 ND 

1.5 ND 
l. 0 ND 
l.O 1.3 
0.4 ND 
0.3 ND 

0.2 ND 
0.3 ND 
0.5 0.6 
0.2 NO 
CJ.5 NO 

0.3 NIJ 
0.2 ND 
0.2 ND 
0.5 ND 
0.5 ND 

1.0 ND 
l. 0 NO 
l. 0 NO 
0.3 NO 
5.0 NO 

l. O ND 
l.0 NO 
l. O ND 
l. 0 ND 

NO 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 

rm 
ND 
ND 
ND 
ND 

NO 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
l. l 
ND 
2.7 

l. l 
ND 
1. 2 
ND ~ 
180(4) 

ND 
ND 
ND 
ND 
230 ( 4) 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opportunity employer 
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(l) These compounds co-elute. 
(2) Tnese comJ.lounas co-elute. 
(3) MDL is 2 times higher due to sample dilution. 
(4) M;L is 5 times higher due to sample dilution. 

The data contained in this report were obtained using EPA or other 
approved methodologies. All analyses were perforrned by me or under 
my direct supervision. 

#-~&k-
Thomas L. Halverson 
Inorganic Chemis1:ry Manager 

William H. Scruton 
Organic Chemistry Manager 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone {612) 544-5543 
an equal opportuniry employer 
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laboratories, inc. 

Apr i 1 2 7, 1988 

Mr. Kenneth Shimko 
Delta Environmental Consultants, Inc . 
1801 Old Highway 8 
Suite 123 
New Brighton, MN 55112 

RE: Delta Project No. 10-87-285 
PACE Project No. 880324.515 

Dear Mr . Shimko: 

Enclosed is the report of laboratory analyses for samples received 
March 24, 1988. 

The organic analyses were performed March 26 - April 25, 1988. 

Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

A copy of the chain of custody record for the samples and an invoice for 
services provided are also enclosed . 

Please contact us if you have any questions regarding the enclosures. 

Sincerely, 

~\.\~ 
Daniel A. Comeau 
Environmental Scientist 

Enclosures 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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Delta Environmental Consultants, Inc. 
1801 Old Highway 8 PACE Project Number: 880324515 
Suite 123 
New Brighton, MN 55112 

Attn: Mr. Kenneth Shimko 

10-87-285 

Date Sample(s) Collected: 03/23/88 
Date Sample(s) Received: 03/24/88 

PACE Sample Number: 
parameter 

Phenol 
2-Chlorophenol 
2-Nltrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 

4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinltrophenol 
4-N1trophenol 
2-Methyl-4,6-din1trophenol 

Pentachlorophenol 
Chloromethane 
Bromomethane 
Dichlorodifluoromethane 
Vinyl chloride 

Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1 ,1-Dichloroethylene 
1~1-Dichloroethane 

trans-1,2-Dichloroethylene 
Chloroform 
1 ,2-Dichloroethane 
1, 1, 1-Trichloroethane 
Carbon tetrachloride 

Bromodichloromethane 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloro-1-propene 

.unJ..ts. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ND Not detected at or above the MDL. 
MDL Method Detection Limit 

066130 
_Mill._ MH-A(l) 

1.0 
2.8 
2.7 
1. 8 
2.4 

10 
7.3 
10 
10 
13 

14 
1.0 
1.5 
1.5 
1.5 

1.0 
3.0 
0.4 
0.3 
0.2 

0.3 
o. 5 
0.2 
0.5 
0.3 

0.2 
0.2 
0.5 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
24 
ND 

ND 
ND 
ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

066140 066150 
....,_MW'-'----"C._ __ .... MH~-~D~l __ 

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 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
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PACE Sample Number: 066130 
Parameter !J.n.ll.s. _J1QL MW-A( l) 

1 ,1 ,2-Trichloroethylene ug/L 0.5 300 
Benzene ug/L 1.0 ND 
01bromochloromethane ug/L 1.0 ND 
1 ,l ,2-Trlchloroethane ug/L 1.0 ND 
trans - 1 ,3- Dlchloro-1-propene ug/L 0.3 ND 

2-Chloroethylv1nyl ether ug/L 5.0 ND 
Bromoform ug/L 1.0 ND 
1 ,1 ,2,2-Tetrachloroethane ug/L 1.0 ND 
1, l ,2,2-Tetrachloroethylene ug/L 1.0 ND 
Toluene ug/L 1.0 ND 

Chlorobenzene ug/L 1.0 ND 
Ethyl benzene ug/L 1.0 ND 
l ,3-Dichlorobenzene ug/L 4.0 ND 
1,2-Dichlorobenzene ug/L 4.0 ND 
1,4-Dichlorobenzene ug/L 4.0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection Lim1t 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opporrumry employer 

066 140 066150 
MW-C MW-01 

ND 1. 7 
ND ND 
NO ND 
NO NO 
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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PACE Sample Number: 066160 
Parameter Un.1.h __Mill,_ MW-D2 

Phenol ug/L 1.0 ND 
2-Chlorophenol ug/L 2.8 ND 
2-Nitrophenol ug/L 2.7 ND 
2,4-Dimethylphenol ug/L 1.8 ND 
2,4-Dichlorophenol ug/L 2.4 ND 

4-Chloro-3-methylphenol ug/L 10 ND 
2,4,6-Trichlorophenol ug/L 7.3 ND 
2,4-Dinitrophenol ug/L 10 ND 
4-Nitrophenol ug/L 10 ND 
2-Methyl-4,6-dinitrophenol ug/L 13 ND 

Pentachlorophenol ug/L 14 ND 
Chloromethane ug/L 1.0 ND 
Bromomethane ug/L 1.5 ND 
Dichlorodifluoromethane ug/L 1.5 ND 
V1nyl chloride ug/L 1.5 NO 

Chloroethane ug/L 1.0 ND 
Methylene chloride ug/L 3.0 ND 
Trichlorofluoromethane ug/L 0.4 ND 
1 ,1-Dichloroethylene ug/L 0.3 ND 
1 ,1-D1chloroethane ug/L 0.2 ND 

trans-1 ,2-D1chloroethylene ug/L 0.3 ND 
Chloroform ug/L 0. 5 ND 
1 ,2-Dichloroethane ug/L 0.2 ND 
1, 1, 1-Trlchloroethane ug/L o. 5 24 
Carbon tetrachloride ug/L 0.3 ND 

Bromodichloromethane ug/L 0.2 ND 
1 ,2-Dichloropropane ug/L 0.2 ND 
cis-1 ,3-Dichloro-1-propene ug/L 0.5 ND 
1 ,1 ,2-Trichloroethylene ug/L 0.5 1.8 
Benzene ug/L 1.0 ND 

Dibromochloromethane ug/L 1.0 ND 
1, 1,2-Trichloroethane ug/L 1.0 ND 
trans-1 ,3-Dichloro-1-propene ug/L 0.3 ND 
2-Chloroethylvinyl ether ug/L 5.0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection L1mtt 

1710 Douglas Drive North a Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

066170 066180 
MH-E MW-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 . ND 

ND ND 
ND ND 
ND ND 
0.5 ND 
ND ND 

ND ND 
ND ND 
ND ND 
2.4 ND 
ND ND 

ND ND 
0.3 ND 
ND ND 
0.5 ND 
4.2 ND 

ND ND 
ND ND 
ND ND 
ND ND 
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PACE Sample Number: 066160 
Parameter !lDlh _MJ2L MH-D2 

Bromoform ug/L 1.0 ND 
1 ,1 ,2,2-Tetrachloroethane ug/L 1.0 ND 
1 ,1 ,2,2-Tetrachloroethylene ug/L 1.0 ND 
Toluene ug/L 1.0 ND 
Chlorobenzene ug/L 1.0 ND 

Ethyl benzene ug/L 1.0 ND 
1 ,3-Dlchlorobenzene ug/L 4.0 ND 
1 ,2-Dlchlorobenzene ug/L 4.0 ND 
1 ,4-Dichlorobenzene ug/L 4.0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection Lfmlt 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544.5543 
an equal opportunity employer 

066170 066180 
MH-E MH-1 

ND ND 
ND ND 
ND ND 
ND ND 
NO ND 

ND ND 
ND ND 
ND ND 
ND ND 
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PACE Sample Number: 066190 
Parameter !l.oJ...u. -1fil.L MW-2 

Phenol ug/L 1.0 ND 
Phenol ug/L 10 
Phenol ug/L 100 
2-Chlorophenol ug/L 2.8 ND 
2-Chlorophenol ug/L 28 

2-Chlorophenol ug/L 280 
2-Nitrophenol ug/L 2.7 ND 
2-Nitrophenol ug/L 27 
2-Nitrophenol ug/L 270 
2,4-Dimethylphenol ug/L 1.8 ND 

2,4-Dimethylphenol ug/L 18 
2,4-Dimethylphenol ug/L 180 
2,4-Dichlorophenol ug/L 2.4 ND 
2,4-Dichlorophenol ug/L 24 
2,4-Dichlorophenol ug/L 240 -
4-Chloro-3-methylphenol ug/L 10 ND 
4-Chloro-3-methylphenol ug/L 100 
4-Chloro-3-methylphenol ug/L 1000 
2,4,6-Trichlorophenol ug/L 7.3 ND 
2,4,6-Trichlorophenol ug/L 73 

2,4,6-Trichlorophenol ug/L 730 
2,4-Dinitrophenol ug/L 10 ND 
2,4-Dinitrophenol ug/L 100 
2,4-Dinitrophenol ug/L 1000 
4-Nitrophenol ug/L 10 ND 

4-Nitrophenol ug/L 100 
4-Nitrophenol ug/L 1000 
2-Methyl-4,6-dlnitrophenol ug/L 13 ND 
2-Methyl-4,6-dinitrophenol ug/L 130 
2-Methyl-4,6-dinitrophenol ug/L 1300 

Pentachlorophenol ug/L 14 ND 
Pentachlorophenol ug/L 140 
PentachloroQhenol ug/L 1400 
Chloromethane ug/L 1.0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection Limit 

1710 Douglas Drive North a Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

066200 066210 
MW-3(2) MW-3D(2) 

ND 
ND 

ND 

ND 

ND 
ND 

ND 
ND 

ND 
ND 

... 
ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 

ND 
ND 

12,000 
16,000 
ND ND 
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PACE Sample Number: 066190 
f..an~meter lJn.Lh .J1lli,_ MH-2 

Bromomethane ug/L 1.5 ND 
Dlchlorodifluoromethane ug/L 1.5 ND 
Vinyl chloride ug/L 1.5 ND 
Chloroethane ug/L 1.0 ND 
Methylene chloride ug/L 3. 0 ND 

Trlchlorofluoromethane ug/L 0.4 ND 
l ,1-Dlchloroethylene ug/L 0.3 ND 
l ,1-Dichloroethane ug/L 0.2 ND 
trans-1 ,2-Dichloroethylene ug/L 0.3 ND 
Chloroform ug/L 0.5 ND 

l ,2-Dichloroethane ug/L 0:2 ND 
1 ,1 ,1-Trichloroethane ug/L 0.5 ND 
Carbon tetrachloride ug/L 0.3 ND 
Bromodlchloromethane ug/L 0.2 ND 
l ,2-Dichloropropane ug/L 0.2 ND 

cls-1 ,3-Dichloro-1-propene ug/L 0.5 NO 
l ,1 ,2-Trlchloroethylene ug/L 0.5 ND 
Benzene ug/L 1.0 1.4 
Dlbromochloromethane ug/L 1.0 ND 
1 ,1 ,2-Trichloroethane ug/L 1.0 ND 

trans-1 ,3-Dlchloro-1-propene ug/L 0.3 NO 
2-Chloroethylvinyl ether ug/L 5.0 ND 
Bromoform ug/L 1.0 NO 
1, 1 ,2,2-Tetrachloroethane ug/L 1.0 ND 
1 ,1 ,2,2-Tetrachloroethylene ug/L 1.0 NO 

Toluene ug/L 1.0 ND 
Chlorobenzene ug/L 1.0 NO 
Ethyl benzene ug/L 1.0 NO 
1 ,3-Dichlorobenzene ug/L 4.0 ND 
1 ,2-Dichlorobenzene ug/L 4.0 ND 

l ,4-Dichlorobenzene ug/L 4.0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection Limit 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

066200 066210 
MH-3(2) MH-3D(2) 

ND ND 
ND ND 
ND ND 
ND ND 
17 19 

ND ND 
ND ND 
43 43 
ND ND 
24 22 

ND ND 
65 61 
35 33 
ND ND 
ND ND 

ND ND 
2.4 2. 1 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND NO 

4.7 6.4 
6.0 ND 
ND 11 
ND NO 
ND ND 

ND NO 
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PACE Sample Number: 066220 
Parameter Untts j1Q_L MW-4 

Phenol ug/L 1.0 ND 
2-Chlorophenol ug/L 2.8 ND 
2-Nitrophenol ug/L 2 .7 ND 
2,4-Dimethylphenol ug/L l. 8 ND 
2,4- Dlchlorophenol ug/L 2.4 ND 

4-Chloro-3-methylphenol ug/L 10 NO 
2,4,6-Trichlorophenol ug/L 7.3 ND 
2,4-Dinitrophenol ug/L 10 ND 
4-Nitrophenol ug/L 10 ND 
2-Methyl-4,6-dlnitrophenol ug/L 13 ND 

Pentachlorophenol ug/L 14 ND 
Chloromethane ug/L 1.0 ND 
Brornomethane ug/L 1. 5 ND 
Oichlorodifluoromethane ug/L l. 5 NO 
Vinyl chloride ug/L 1. 5 ND 

Chloroethane ug/L 1.0 ND 
Methylene chloride ug/L 3.0 NO 
Trichlorofluoromethane ug/L 0.4 ND 
l ,1-Dichloroethylene ug/L 0.3 ND 
1 ,1-Dichloroethane ug/L 0.2 ND 

trans-1 ,2-Dichloroethylene ug/L 0.3 ND 
Chloroform ug/L 0.5 ND 
1 ,2-Dichloroethane ug/L 0.2 ND 
1, 1, 1-Trichloroethane ug/L 0.5 ND 
Carbon tetrachloride ug/L 0.3 ND 

Bromodlchloromethane ug/L 0.2 ND 
l ,2-Dichloropropane ug/L 0.2 ND 
cis-1 ,3-Dichloro-1-propene ug/L 0.5 ND 
l, 1,2-Trichloroethylene ug/L 0.5 ND 
Benzene ug/L 1.0 ND 

Dibromochloromethane ug/L 1.0 ND 
l ,1 ,2-Trichloroethane ug/L 1.0 ND 
trans-1 ,3-Dichloro-1-propene ug/L 0.3 ND 
2-Chloroethylvlnyl ether ug/L 5.0 ND 

NO Not detected at or above the MOL. 
MDL Method Detection Limit 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

066230 066240 
MW-5 MW-6A(3) 

ND ND 
ND ND 
ND ND 
ND ND 
NO NO 

ND ND 
ND NO 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND NO 
ND NO 
ND ND 

ND ND 
3.3 18 
ND ND 
ND ND 
ND NO 

ND ND 
ND ND 
ND ND 
ND 140 
ND ND 

ND NO 
ND ND 
ND ND 
ND 78 
ND 3.7 

ND ND 
ND ND 
ND ND 
ND NO 
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PACE Sample Number: 066220 
filgJTI_illl Units. _MQL MW-4 

Bromoform ug/L 1.0 NO 
1, 1,2,2-Tetrachloroethane ug/L 1.0 ND 
1 ,1 ,2,2-Tetrachloroethylene ug/L 1.0 ND 
Toluene ug/L 1.0 ND 
Chlorobenzene ug/L 1.0 NO 

Ethyl benzene ug/L 1.0 NO 
1 ,3-Dtchlorobenzene ug/L 4.0 ND 
1 , 2-D1 ch 1 orobenzene ug/L 4.0 ND 
1 ,4-Dtchlorobenzene ug/L 4:0 ND 

ND Not detected at or above the MDL. 
MDL Method Detection Ltmtt 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opportunity employer 

066230 066240 
MW-5 MW-6A(3) 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
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PACE Sample Number: 066250 

Parameter lJ.n1.h _l1Q_L MH-6B 

Phenol ug/L 1.0 ND 
2-Chlorophenol ug/l 2.8 NO 
2-Nitrophenol ug/l 2.7 ND 
2,4- Dimethylphenol ug/l 1.8 NO 
2,4-Dichlorophenol ug/l 2.4 ND 

4-Chloro-3-methylphenol ug/L 10 NO 
2,4,6-Trichlorophenol ug/L 7.3 NO 
2,4-Dinitrophenol ug/L 10 ND 
4-Nitrophenol ug/L 10 NO 
2-Methyl-4,6-dinltrophenol ug/L 13 ND 

Pentachlorophenol ug/L 14 ND 
Chloromethane ug/L 1.0 NO 
Bromomethane ug/L 1.5 ND 
Dichlorodifluoromethane ug/l 1.5 ND 
Vinyl ch loride ug/L 1.5 ND 

Chloroethane ug/l 1.0 ND 
Methylene chloride ug/L 3.0 ND 
Trichlorofluoromethane ug/l 0.4 ND 
1 , 1-Dichloroethylene ug/l 0. 3 ND 
l ,1-Dichloroethane ug/l 0.2 NO 

trans-1 ,2-Dichloroethylene ug/L 0.3 ND 
Chloroform ug/l 0.5 ND 
l ,2-0ichloroethane ug/L 0.2 NO 
1 , 1, 1-Trichloroethane ug/L o. 5 9.2 
Carbon tetrachloride ug/l 0 . 3 ND 

Bromodichloromethane ug/l 0 .2 ND 
l ,2-0ichloropropane ug/L 0.2 NO 
c i s-1 , 3-0i ch 1 oro-1-propene ug/l 0.5 ND 
1, 1 ,2-Trichloroethylene ug/L 0. 5 4.5 
Benzene ug/l 1.0 1.4 

Dibromochloromethane ug/L 1.0 ND 
1 ,1 ,2-Trichloroethane ug/L 1.0 NO 
trans-1 ,3-Dichloro-1-propene ug/L 0.3 NO 

ND Not detected at or above the MDL. 
MOL Method Detection Limit 

1710 Douglas Drive North a Minneapolis, MN 55422 a Phone (612) 544-5543 
an equal opportunity employer 
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PACE Sample Number: 066250 066260 
Ba 11 er 

Parameter !ln.lli. _MQL MH-6B Blank 

2-Chloroethylvinyl ether ug/L 5.0 ND ND 
Bromoform ug/L 1.0 ND ND 
1 ,1 ,2,2-Tetrachloroethane ug/L 1.0 ND ND 
1 ,1 ,2,2-Tetrachloroethylene ug/L 1.0 ND ND 
Toluene ug/L 1.0 ND ND 

Chlorobenzene ug/L 1.0 ND ND 
Ethyl benzene ug/L 1 . 0 ND ND 
1 ,3-Dichlorobenzene ug/L 4.0 ND ND 
1 ,2-Dichlorobenzene ug/L 4.0 ND ND 
1 ,4-Dichlorobenzene ug/L 4.0 ND ND 

ND Not detected at or above the MDL. 
MDL Method Detection Limit 
(1) The sample was diluted 1 to 10 for volatile compounds; all volatile 

compound MDLs must be multiplied by the dilution factor . 
(2) The sample was diluted 1 to 2 for volatile compounds; all volatile 

compound MDLs must be multiplied by the dilution factor. 
(3) The sample was diluted 1 to 2.5 for volatile compounds; all volatile 

compound MDLs must be multiplied by the dilution factor. 

The data contained ln this report were obtained using EPA or other 
approved methodologies . All analysis were performed by me or under 
my direct supervision. 

William H. Scruton 
Organic Chemistry Manager 

1710 Douglas Drive North a Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportuniry employer 
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REPORT OF LABORATORY ANALYSIS 

July 07, 1988 

Mr. Kenneth Shimko 
Delta Environmental Consultants, Inc. 
1801 Old Highway 8 
Suite 123 
New Brighton, MN 55112 

RE: Delta Project No. 10-87-285 
PACE Project No. 880527.502 

Dear Mr. Shimko: 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Enclosed is the report of laboratory analyses for samples received 
May 27, 1988. 

The organic analyses were performed June 03 - July 01, 1988. 

A copy of the chain of custody record for the samples and an invoice for 
services provided are also enclosed. 

Please contact us if you have any questions regarding the enclosures. 

Sincerely, 

~~~ 
Peggy F. Gaskill 
Coordinator of Services 

Enclosures 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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REPORT OF LABORATORY ANALYSIS 

Inc . July 07, 1988 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Delta Environmental Consultants, 
1801 Old Highway 8 PAC~ Project Number : 880527502 

II 
ll 

Suite 123 
New Brighton, MN 55112 

Attn: Mr. Kenneth Shimko 

10-87-285 

Date Sample(s) Collected: 05/25/88 
Date Sample(s) Received: 05/27/88 

PACE Sample Number: 136600 
Parameter lln.ll.s. ....MilL B 7 

Chloromethane ug/L 1.0 ND 
Bromomethane ug/L 1.5 ND 
Dichlorodifluoromethane ug/L 1.5 ND 
Vinyl chloride ug/L 1.5 ND 
Chloroethane ug/L 1.0 ND 

Methylene chloride ug/L 1.0 ND 
Trichlorofluoromethane ug/L 0.4 ND 
1, 1-Dichloroethylene ug/L 0.3 ND 
1, 1-Dichloroethane ug/L 0.2 ND 
trans-1 ,2-Dichloroethylene ug/L 0.3 ND 

Chloroform ug/L 0.5 ND 
1 ,2-Dichloroethane ug/L . 0.2 ND 
1 ,1 ,1-Trichloroethane ug/L 0.5 ND 
Carbon tetrachloride ug/L 0.3 ND 
Bromodichloromethane ug/L 0 .2 ND 

1 ,2-Dichloropropane ug/L 0.2 ND 
cis-1 ,3-Dichloro-1-propene ug/L 0.5 ND 
1, 1,2-Trichloroethylene ug/L 0.5 ND 
Benzene ug/L 1.0 ND 
Dibromochloromethane ug/L 1.0 ND 

1, 1,2-Trichloroethane ug/L 1.0 ND 
tran s-1 , 3-Di ch 1 oro-1-propene ug/L 0 . 3 ND 
2-Chloroethylvinyl ether ug/L 5.0 ND 
Bromoform ug/L 1.0 ND 
1 ,l ,2,2-Tetrachloroethane ug/L 1.0 ND 

1, 1,2,2-Tetrachloroethylene ug/L 1.0 ND 
Toluene ug/L 1.0 NO 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND 3. 9 
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Coralville, Iowa 

Page 2 PAC~ Project Number: 880527502 

PACE Sample Number: 136600 
Parameter lJ..o.l.ll _MDL 6 7 

Chlorobenzene ug/L 1.0 ND 
Ethyl benzene ug/L 1.0 ND 
1 ,3-D1chlorobenzene ug/L 4.0 ND 
1 ,2-D1chlorobenzene ug/L 4.0 ND 
1 ,4-D1chlorobenzene ug/L 4.0 ND 

MDL Method Detection Llm1t 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

136610 136620 
BJ a nk 3 Blank 2 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
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' 

Mr. Kenneth Shimko 
Page 3 

1 
July 07, 1988 l I 
PACE Project Number ~ 8805 7502 

- 11 

PACE Sample Number: 136630 136640 136650 
Parameter !.!n.lli MOL Blank 1 MW-1 MH-2 

Phenol ug/L 1.0 ND NO ND 
2-Chlorophenol ug/L 2.8 ND ND ND 
2-Nitrophenol ug/L 2.7 ND ND ND 
2,4-Dimethylphenol ug/L l. 8 ND ND ND 
2,4-Dichlorophenol ug/L 2.4 ND ND ND 

4-Chloro-3-methylphenol ug/L 10 ND ND ND 
2,4,6-Trichlorophenol ug/L 7. 3 ND ND ND 
2,4-Dlnltrophenol ug/L 10 ND ND ND 
4-Nltrophenol ug/L 10 ND ND ND 
2-Methyl-4,6-dinitrophenol ug/L 20 ND ND ND 

Pentachlorophenol ug/L 14 ND ND ND 
Chloromethane ug/L 1.0 ND ND ND 
Bromomethane ug/L 1.5 ND ND ND 
D1chlorodifluoromethane ug/L 1.5 ND ND ND 
Vinyl chloride ug/L 1.5 ND ND ND 

Chloroethane ug/L 1.0 ND ND ND 
Methylene chloride ug/L 1.0 ND ND NO 
Trlchlorofluoromethane ug/L 0.4 ND ND ND 
1,1-Dichloroethylene ug/L 0.3 ND ND ND 
l ,1-Dichloroethane ug/L 0.2 ND ND ND 

trans-1 ,2-Dichloroethylene ug/L 0.3 ND ND ND 
Chloroform ug/L 0.5 ND ND ND 
l ,2-Dichloroethane ug/L 0.2 ND ND ND 
1, 1, 1-Trichloroethane ug/L 0.5 ( 12 ND ND 
Carbon tetrachloride ug/L 0.3 ND ND ND 

Bromodichloromethane ug/L 0.2 ND ND ND I 

1 ,2-Dichloropropane ug/L 0.2 ND ND ND 
c1s-1,3-Dichloro-l-propene ug/L 0.5 ND ND ND 
l , 1 ,2-Trichloroethylene ug/L 0.5 ND ND 
1,1 ,2-Trichloroethylene ug/L 5.0 170 ) 

Benzene ug/L 1.0 NO ND NO 
Dibromochloromethane ug/L l. 0 ND ND NO 
l, l ,2-Trichloroethane ug/L l . 0 ND ND NO 

MDL Method Detection L1m1t 
ND Not detected at or above the MDL. w 

J 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

? 
' 
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Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 

Page 4 PACE Project Number: 880527502 

PACE Sample Number: 136630 
Parameter JJnlli. .J1QL Blank l 

trans-1 ,3-Dichloro-1-propene ug/L 0.3 ND 
2-Chloroethylvinyl ether ug/L 5.0 ND 
Bromoform ug/L 1.0 ND 
l ,1 ,2.2-Tetrachloroethane ug/L 1.0 ND 
l ,1 ,2.2-Tetrachloroethylene ug/L 1.0 ND 

Toluene ug/L 1.0 ND 
Chlorobenzene ug/L 1.0 ND 
Ethyl benzene ug/L 1.0 NO 
l ,3-D1chlorobenzene ug/L 4.0 ND 
l ,2-Dichlorobenzene ug/L 4.0 ND 

1.4-Dichlorobenzene ug/L 4.0 ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 

136640 136650 
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ND ND 
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Page 5 PACE Project Number: 880527502 

PACE Sample Number: 136660 
Parameter JJ.nll.s. _MQL_ MH-3 ()) 

Phenol ug/L 1.0 8. 1 
Phenol ug/L 50 
2-Chlorophenol ug/L 140 
2-Chlorophenol ug/L 2.8 ND 
2-Nitrophenol ug/L 140 

2-N1trophenol ug/L 2.7 ND 
2,4-Dimethylphenol ug/L 1.8 7.4 
2,4-Dimethylphenol ug/L 90 
2,4-Dichlorophenol ug/L 120 
2,4-Dichlorophenol ug/L 2.4 ND 

4-Chloro-3-methylphenol ug/L 10 ND 
4-Chloro-3-methylphenol ug/L 500 
2,4,6-Trlchlorophenol ug/L 370 
2,4,6-Tr1chlorophenol ug/L 7.3 ND 
2,4-D1n1trophenol ug/L 10 ND 

2,4-Dinitrophenol ug/L 500 
4-Nitrophenol ug/L 10 NO 
4-Nitrophenol ug/L 500 
2-Methyl-4,6-dinitrophenol ug/L 1000 
2-Methyl-4,6-dinitrophenol ug/L 20 ND 

Pentachlorophenol ug/L 14 2600 
Pentachlorophenol ug/L 700 
Chloromethane ug/L 1.0 ND 
Bromomethane ug/L 1.5 ND 
Dichlorodifluoromethane ug/L 1.5 ND 

Vinyl chloride ug/L 1.5 ND 
Chloroethane ug/L 1.0 ND 
Methylene chloride ug/L 1.0 9.2 
Trichlorofluoromethane ug/L 0.4 NO 
1, 1-Dichloroethylene ug/L 0.3 ND 

1, 1-Dichloroethane ug/L 0.2 43 
trans-1 ,2-Dichloroethylene ug/L 0.3 ND 
Chloroform ug/L 0.5 11 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North o Minneapolis, MN 55422 o Phone (612) 544-5543 
an equal opportunity employer 
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Page 6 PACE Project Number: 880527502 

PACE Sample Number: 136660 
Parameter lln.11.s. _fil2L MW-3 <)) 

1,2-Dichloroethane ug/L 0.2 ND 
1,1,1-Trichloroethane ug/L 0.5 50 
Carbon tetrachloride ug/L 0.3 14 
Bromodichloromethane ug/L 0.2 ND 
1,2-Dichloropropane ug/L 0.2 ND 

cis-1,3-Dichloro-1-propene ug/L 0.5 ND 
1, 1,2-Trichloroethylene ug/L 0.5 ND 
Benzene ug/L 1.0 ND 
Dibromochloromethane ug/L 1.0 ND 
1, 1,2-Trlchloroethane ug/L 1.0 ND 

trans-1 ,3-Dichloro-1-propene ug/L 0.3 ND 
2-Chloroethylvinyl ether ug/L 5.0 ND 
Bromoform ug/L 1.0 ND 
1,1,2,2-Tetrachloroethane ug/l 1.0 ND 
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND 

Toluene ug/L 1.0 ND 
Chlorobenzene ug/L 1.0 ND 
Ethyl benzene ug/L 1.0 7.4 
1,3-Dichlorobenzene ug/L 4.0 ND 
1,2-Dichlorobenzene ug/L 4.0 ND 

1,4-Dichlorobenzene ug/l 4.0 ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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~Vt,:, 

PACE Sample Number: 136690 ~+ 136700 
Parameter l.!nlli .J1Q.L MH-6A( 12 ;, 

Phenol ug/L 1.0 
Phenol ug/L 50 ND 
2-Chlorophenol ug/L 140 ND 
2-Chlorophenol ug/L 2.8 
2-Nitrophenol ug/L 140 ND 

2-Nitrophenol ug/L 2.7 
2,4-Dimethylphenol ug/L 1.8 
2,4-Dimethylphenol ug/L 90 ND 
2,4-Dichlorophenol ug/L 120 ND 
2,4-Dichlorophenol ug/L 2.4 

4-Chloro-3-methylphenol ug/L 10 
4-Chloro-3-methylphenol ug/L 500 ND 
2,4,6-Trichlorophenol ug/L 370 ND 
2,4,6-Trichlorophenol ug/L 7.3 
2,4-Dinitrophenol ug/L 10 

2,4-Dinitrophenol ug/L 500 NO 
4-Nitrophenol ug/L 10 
4- Nitrophenol ug/L 500 ND 
2-Methyl-4,6-dinitrophenol ug/L 1000 NO 
2-Methyl-4,6-dinitrophenol ug/L 20 

Pentachlorophenol . ug/L 14 
Pentachlorophenol ug/L 700 ND 
Chloromethane ug/L 1.0 ND 
Bromomethane ug/L 1.5 ND 
Dichlorodifluoromethane ug/L 1.5 ND 

Vinyl ch loride ug/L 1.5 ND 
Chloroethane ug/L 1.0 ND 
Methylene chloride ug/L 1.0 ND 
Trichlorofluoromethane ug/L 0.4 ND 
1, 1-Dichloroethylene ug/L 0.3 11 

1, 1-Dichloroethane ug/L 0.2 NO 
trans-1 ,2-Dichloroethylene ug/L 0.3 ND 
Chloroform ug/L 0.5 NO 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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'.>Jv 
PACE Sample Number: 136690 ~{V) 136700 
Pu2.meter Unlts. MDL MH-6A{ 12 MH-6B _,,... 

1 ,2-Dlchloroethane ug/L 0.2 ND ND 
1 ,1 ,1-Tr1chloroethane ug/L 0.5 210 6.5 
Carbon tetrachloride ug/L 0.3 ND NO 
Bromodichloromethane ug/L 0.2 ND ND 
1 ,2-Dichloropropane ug/L 0.2 ND ND 

cis-1 ,3-0ichloro-1-propene ug/L 0.5 ND ND 
1 ,1 ,2-Trichloroethylene ug/L 0.5 180 2.0 
Benzene ug/L 1.0 NO ND 
Dibromochloromethane ug/L 1.0 ND NO 
1, 1 ,2-Trichloroethane ug/L 1.0 ND ND 

trans-1 ,3-Dlchloro-1-propene ug/L 0.3 NO NO 
2-Chloroethylvlnyl ether ug/L 5.0 ND ND 
Bromoform ug/L 1.0 NO ND 
1 ,1,2,2-Tetrachloroethane ug/L 1.0 ND ND 
1 ,1 ,2,2-Tetrachloroethylene ug/L 1.0 ND NO 

Toluene ug/L 1.0 NO ND 
Chlorobenzene ug/L 1.0 NO ND 
Ethyl benzene ug/L 1.0 ND ND 
1 ,3-01chlorobenzene ug/L 4.0 NO ND 
1 ,2-Dlchlorobenzene ug/L 4.0 ND NO 

1 ,4-Dlchlorobenzene ug/L 4.0 ND ND 

MDL Method Detection Llmit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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V 
'V 'V 

PACE Sample Number: 136720-t'+ 
Pgq,mder U!ll1i _J1Q_L t1H-F(22 -
Phenol ug/L 1.0 ND 
2-Chlorophenol ug/L 2.8 ND 
2-N1trophenol ug/L 2.7 ND 
2,4-D1methylphenol ug/L 1.8 ND 
2,4-D1chlorophenol ug/L 2.4 ND 

4-Chloro-3-methylphenol ug/L 10 ND 
2,4,6-Trichlorophenol ug/L 7.3 ND 
2,4-Dinitrophenol ug/L 10 NO 
4-N1trophenol ug/L 10 ND 
2-Methyl-4,6-d1n1trophenol ug/L 20 ND 

Pentachlorophenol ug/L 14 ND 
Chloromethane ug/L 1.0 ND 
Brornomethane ug/L 1.5 ND 
Dichlorod1fluoromethane ug/L 1.5 ND 
Vinyl chloride ug/L 1.5 ND 

Chloroethane ug/L 1.0 ND 
Methylene chloride ug/L 1.0 ND 
Tr1chlorofluoromethane ug/L 0.4 ND 
1,1-D\chloroethylene ug/L 0.3 ND 
1,1-D\chloroethane ug/L 0.2 ND 

trans-1 ,2-Dichloroethylene ug/L 0.3 ND 
Chloroform ug/L 0.5 ND 
1 ,2-Dichloroethane . ug/L 0.2 ND 
1, 1, 1-Trichloroethane ug/L 0.5 2.8 
Carbon tetrachloride ug/L 0.3 ND 

Bromodichloromethane ug/L 0.2 ND 
1 ,2-Dichloropropane ug/L 0.2 NO 
cis-1 ,3-Dichloro-1-propene ug/L 0.5 ND 
1 ,1 ,2-Trichloroethylene ug/L 0.5 1 6 
Benzene ug/L 1.0 ND 

Dibromochloromethane ug/L 1.0 ND 
1, 1 ,2-Tr1 chloroethane ug/L 1.0 ND 
trans-1 ,3-Dichloro-1-propene ug/L 0.3 ND 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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Page 1 O PACE Project Number: 880527502 

v 

PACE Sample Number: 
rq /1/ 

136720~+ 136730 
Parameter 

2-Chloroethylvinyl ether 
Bromoform 
1 ,1 ,2,2-Tetrachloroethane 
1 ,1 ,2,2-Tetrachloroethylene 
Toluene 

Chlorobenzene 
Ethyl benzene 
1 ,3-Dichlorobenzene 
1 ,2-D1chlorobenzene 
1 ,4-Dichlorobenzene 

MDL Method Detection Limit 

Unll.s. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ND Not detected at or above the MOL. 

..l1QL MW-F~2~ -
5.0 ND 
1.0 ND 
1.0 ND 
1 . 0 ND 
1.0 ND 

1.0 ND 
1.0 ND 
4.0 ND 
4.0 ND 
4.0 ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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PACE Sample Number: 
Parameter 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dlchlorophenol 

4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 

Pentachlorophenol 
Chloromethane 
Bromomethane 
D1chlorod1fluoromethane 
Vinyl chloride 

Chloroethane 
Methylene chloride 
Trlchlorofluoromethane 
l ,1 - Dichloroethylene 
l ,1-Dichloroethane 

trans-1 ,2-Dichloroethylene 
Chloroform 
1 ,2-Dichloroethane 
1, l, l-Trichloroethane 
Carbon tetrachloride 

Bromodlchloromethane 
1,2-Dichloropropane 
cis-1 ,3-Dichloro-1-propene 
l ,1,2-Trlchloroethylene 
Benzene 

Dlbromochloromethane 
l ,1,2-Trlchloroethane 
trans 7 1 ,3-Dichloro-1-propene 

MDL Method Detection Limit 

July 07, 1988 
PACE Project Number: 880527502 

JJ.nl1s. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

-:9.v 
136750~+'~ 136760 

.J1QL MW-A (l_) :...i.:l1W-'---=-E __ 

l .0 ND 
2.8 ND 
2.7 ND 
1.8 ND 
2.4 ND 

10 ND 
7.3 ND 
10 ND 
10 ND 
20 ND 

14 ND 
1.0 ND 
1.5 ND 
1.5 NO 
1.5 ND 

1 .o ND 
1 .0 ND 
0.4 ND 
0.3 ND 
0.2 ND 

0.3 ND 
0.5 ND 
0.2 NO 
0.5 7.8 
0.3 NO 

0.2 NO 
0.2 ND 
0. 5 ND 
0. 5 180 
l .0 ND 

l .0 NO 
1.0 NO 
0.3 ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
1.4 
ND 
ND 
ND 

ND 
ND 
ND 
3.8 
ND 

ND 
ND 
ND 
NO 
2.9 

ND 
ND 
ND 

ND Not detected at or above the MDL. 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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PACE Sample Number: 
Parameter 

2-Chloroethylvinyl ether 
Bromoform 
l ,1 ,2,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethylene 
Toluene 

Chlorobenzene 
Ethyl benzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
l , 4-Di ch l orobenzene 

MDL Method Detection Limit 

.unJ..t..s. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ND Not detected at or above the MDL. 

y 

~~o 
136750 

_Mill._ MH-A(3) 

5 .0 ND 
1.0 ND 
1.0 ND 
1.0 ND 
1.0 ND 

1.0 ND 
1.0 ND 
4.0 ND 
4.0 ND 
4.0 ND 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opponunity employer 

136760 
MH-E 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
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(1) The sample was diluted 1 to 5 for the volatile analysis; all 
volatile compound MOLs must be multiplied by the dilution factor. 

(2) The sample was diluted 1 to 2 for the volatile analysis; all 
volatile compound MOLs must be multiplied by the dilution factor. 

(3) The sample was diluted 1 to 10 for the volatile analysis; all 
volatile compound MOLs must be multiplied by the dilution factor. 

The data contained in this report were obtained using EPA or other 
approved methodologies. All analyses were performed by me or under 
my direct supervision. 

William H. Scruton 
Organic Chemistry Manager 

1710 Douglas Drive North □ Minneapolis, MN 55422 □ Phone (612) 544-5543 
an equal opportunity employer 
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twin c1CY test1nQ 
May 2, 1988 

Delta Environmental Consultants, Inc. 
1801 Highway 8 
Suite 123 
St. Paul, MN 55112 

Attn: Mr. Kenneth Shimko 

coroorac1on 

SUBJ: Permeability and Particle Size Analysis 
West Bend, Delta Job #1087285 
TCT #4220 88-475 

Gentlemen: 

662 CROMWELL AVENUE 
ST PAUL. MN 55114 

PHONE 612/645-3601 

<,.:: 

This report includes the results of a permeability and sieve and hydrometer 
analysis performed on a thin-walled tube sample you delivered to our office on 
April 19, 1988. This work was verbally authorized by you. We are sending you 
five copies of our report. 

The sieve and hydrometer analyses were performed in general accordance with 
procedures given under ASTM: 0422. Results are given on ·the attached summary 
and grain size distribution curve sheets. The permeability test was performed in 
a triaxial-like chamber by the "flexible wall" method. The specimen was encased 
in a heavy latex membrane and confined to the estimated overburden pressure of 20 
psi. After allowing the specimen to saturate and adjust under .the effective 
confining pressure, a falling head of 5' was established. Readings were then 
taken at appropriate time intervals for 11 days. The given hydraulic 
conductivity (coefficient of permeability) is based on an average of the latter 
four trials (recordings). Deaired, St. Paul City tapwater was used. Results are 
given on the attached data summary sheet • 

i The remaining portion of the sample will be held at this office for one month 
unless other arrangements are made. If you have any questions regarding the test 
results, or if we can be of any further assistance, please call me at 641-9390. 
We sincerely appreciate this opportunity to serve you. 

Very truly yours, 

Gordon R. Eischens 
Manager/Laboratory Services 

GRE/djs 

Encs. 

.;N EQUAL OPPORTUNI TY EMPLOVER 



LABORATORY TEST DATA 

PROJECT: West Bend, Delta Job No. 1087285 DATE: A Qr i 1 292 1988 

REPORTED TO: 
Delta Environmental Consultants 2 Inc. 4220 88-475 

JOB NO.: 

Boring No. 0-2 

Sample No. 
Sample Designation 

Depth (ft) @35 

Type of Sample 3T 

Soil Classification Lean Clay 
(ASTM: D 248 7) (CL) 

In-Place Moisnm Content(%) 

Moisnire-Density Relation of Soil 
(ASTM :D698) 

Max. Orv Densitv (PCF) 

Optimum Moisture Content(%) 

Permeability Test 
Trial No. 7-10 

Type of Test Falling Head 

Type of Specimen Undisturbed 

Specimen Height (inches) 2.86 

Specimen Diameter (inches) 2.86 

Ory Density (PCF) 120.0 

Percent of Ma..x. Density --
Moisture Content(%) 15.4 

Max. Head Differential (ft) 5.0 
Confining Pressure 

(effective• PS F) 20.0 

Water Temperature (0 c) 20 
Coefficient of Permeability 

10-8 
• K@ 20°c (cm/sec) .1 X 

K@ 20°c (ft/min) 2 X 10-8 

Atterberg Limits 
Liquid Limit(%) 

Plastic Limit(%) 

Plasticity Index 

SL-26(77-B) 



SIEVE ANALYSIS TESTS 

I PROJECT West Bend, Delta Job. No. 1087285 DATE April 29, 1988 

.. 

REPORTED TO Delta Environmental Consultants, Inc. JOB NO. 4220 88-475 

BORING NO. D-2 

I SAMPLE NO. 

DEPTH (ft) @35 
~ 

TYPE OF SAMPLE 3T -

~ CLASSIFICATION (ASTM : D 2487) 

- Symbol {Cl) 
-

Description 
Lean Clay 

MECHANICAL ANALYSIS: 

Ory Weight of Toul Sample (grams 443 

Blled on Toul Sample 

% Finer Than 3" 

2" 

1 " 

3/4" 100 

3/8" 97.2 
#4 96.1 

#10 95.6 
#40 94.2 

# 100 91.9 

# 200 90.2 

Cuai C1CY tesClnQ 
SL-46 (80-A) 
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GRAIN SIZE DISTRIBUTION CURVE 

PROJECT West Bend, Delta Job. No. 1087285 DATE April 29, 1988 

REPORTEDTO __ _;_D~e~l~t~a_E~n~v~i~r~o~n~m~e~n~ta~l.;,_C~o~n~s~u~l~t~an~t~s~,~I~n~c~.---------------- JOB NO. 4220 88-475 

BORING NO. D-2 SAMPLE NO. 

3" 2½" 2" 1" "" 
l'." 310·· 14" #4 

DEPTH (FT) 

#8 #10 

@35 SOIL TYPE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 . #50 #60 #80 #1 00 
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#200 

100 ,, . :. ]· a .. ,,·. : '- · .. ::: iT'f. .J....'...__.1 .,. :: :· , r I :.;,:,,:::. !:: I:!, '' i . . .. ' ;· · : ... :,.,. . ,.. I . I; , I:: . . ··•·I,·· j·. 
· ,i,-: ·• ;i:l·i. ;.; · , · I:• ·· --I, · : i1rrr,·1··t· t~t1· c··1· dh·t ·1·,t•h'+•+·tt--·+· ·u•:;•·f··4··~•i;4'·J···~··F···t•:,· kLli~··r :: · · ·· .... ·.·1 .. · .1. · ···.·.· , .· ... I:· · · ·: :' ·•:" " ! ' '• " . ... . . " . • ! • ' 1 .. ,, .. 1.:, .. , ,, 1· !1111 

90 ·" " · ·;··:·l·· i · .: · i :0 ! 1 .. . . · · 1 , . ··J-·--!t• I ' 111 : 1: ., ... ;· ,. . ···!· r---- ·I· : ! 

· · ... ·'1! · r.l. :, ··· , ! : ·j I :' :i: r ( ! i ij 111 i ·· • • .. ;:. . 1 11:-- • -:':-~ ; 1 . I : . ! 1 
: , I · 

· 1 . . j.• 

I . 
t ! . 
• I 

. I 

I:,· .. : ::, : ::•1::.!,: :::,'\· ' i : I . ,;: .,, It::; 1!1' Cl, ; ·1· ; : I I I i : I :1 :,: n: : .. 1, . . -- •. 1;•1 I . I 'I ' I KN:. !: :: : ; : : I ; : : I . ,,--·:·I, ·. 1.· . . 
.. : i . ·1 · · ••· , ' ··· · ·:1 !, 1· 11 ,, , : : ·:1 l-•1··r--~ ,, 1 · • · 1:: · , . 

eomrtH:J7.: r·?~:,:.-:r. 7: 1~.,~_1i--'.~ .• T,i7i r
1
-;,H-r.T_T:·r.1.-,.*.~j .. +· 7,i: r;::i:·:-: .i:I r.1:7•':!~:~:hl'l'IT ':+i.+_+~1~: 1

r::;!_-. . ➔:·-- ;r.~ .. ,T. -ti+-++---t-j-.. - 1+~~,.H-+-~.~.:. -+-.rll_~. 1'd· ,, -. +:-;:-:~i~.~:-i+++~~h-+-,.-+---t-.-.-.,-.. 
1 ·l•·· ·i ., I · 1 ··!1·11• ·1!•:: '·· :1·· 1:1 . , ,, ; .:,1• ·,·. ·. · ::,;_ .. , ... :i_ . . ,·. : · .. · ;,:.·· · ,•.· . . ,· .. . . .. ·. ·_ .' '.· ,· .· .. ,·. ·, N.·. ·.· !:.l·.· : 1!: ·;- 1!i ·· · · ·· · '.: · · .. . ", I :, 1·i i I , : · · · ,. . . 

z 70 

~ ., .. ,:;T: .. 1 ·:::·1,:, j!I ,: 1 . 1..1 :-- ; · : 1 .. :·:i: ·;\ !:; :!\1! 1!_· , ,1 1. \ :!!':::; :: ·;;;-: I 11· · I : ... : j:'.: :1 '.! ~, :! !:11: 
U) .. I i ' . ; : ·1 .. . ' . ' I ' t . !'.,i··i .. . ,;:j 1·, '. i111 ' . . . I . I' ' I i-; . . ., 1•1. I! I t . L . .• , ,, . ... ' '... • . . l ! ' . !' I ' • ' . 

1:· "' , .. ·:i-1:" . 'T "~' ::•· 1· ,I' .q; l ' ·I . . '' . . : . .. .. , . I ' .. .. . . . . . . ,j .. . · · · · t · .' . . . . ' ' 1 ! . 
~ 60 1t1rr1::1r .. ,·l·::-t::::·,, .-r::•t-: .-t . . - . -,, 1r: -ti -.--.~.1rt,-tl ...... _1rtt-. - . it-t'.·l·:t-. . -t_. ..,... . . t-r.!~ii+-,7 .. r

1
i,.1rt,-I : '. ;'l--ht+H_f:-, +-+-+, H++--r1H--i--+-++i-+-}-:-H+-+I-Jf...., ...-+-~~..;....;.-11:...+-i.-1 g ,....i......:.i-i..~ 

, , '1 . T . . , ,' T. . .. ! . : , • • : , i;:: · ;. ! ' 

1 
.. l .. : : . · · . : : . "' . · .- l · i 

; ,J.:: : : ::I: i .. I 1i ,· 1:: . 11 . . . :· !·I !I. ,. :::·''. :_,; ,.•.:·,, 1' .. :. :_:, .. · .. .! . , . . r- ·'·!:· : . . ; ·1: r-..,.__ i: . 
t 50 tHr.1H.1-tcr.Ht-ir---r-r'---,'tr· M-tt~i··~ · 'H-;-. -r+-r+-:-:-t-'7~+r-tt-:t-:h-1Ht-Hrr-t--+++---r--i-+h-+-++.1+-r·, +-· · .... · ~·+·---;--:' :_'_'+!-i--+·1~ "-i...--l--.-4-..!.1-1--!-
a: · 1· 11·:- i :··. .. J . : I .::1: .:1 .. : (;. i ;I •·I ! ; I :' .,: : ·· ··i . ., .. : . . . . 11 •1 L .. , . . , . . ' :. · '\ : I 
~ :· ,: ·.·:· .... , ' .: ! I , .. : .. !/':)::: !:'. ::: :i! ! lr l: i!: '·1 : · . J- ::1·,: '::: ·"i. . .·'. !' .. ;. : ; . , ., .. l' ,: : . . i I\! . ' i, . , , i . 
IL . . , .. : . ·,,· . • ; .. :.: 1 .: . , . , ,, · ,' , I ·'\ , , ;·· . :," ... .. .. , . , .. ··:'. ! . ·--:-· · , I r'\.' · ·1 ... • 1 -- 1 · 
t- 40 lt11,rr-r.;+:.-. Hr--tr-1-r-;7tt-Hit--:-it:i---r-t-, t--t--r-ttit-HHrtH-t-t--t++--+i-t-H--t--H+i-1~~+-...+_..;~~~-+-+-+~.-i,~___j~-:-, . 
Wz ·•1··· I I . i I I . ·.,•· ·,!. l ',1 . . , ·.:, I:.: .. ·. . ·· .... ·· : .. ·.·. ·.·.·1•. · 11 .. , I· . 1 . . · ... ,· . · ··,,· 11 ·· ·. ·. '. .I .. ·. . .·· · 1,. ·. :. 
~w r ···,· ·I:··. :, : .. : I ·· •· j, ·.· -- ,·· , . . ·I• .,;1 . , · 1, i .. ........ .. .. . . ,.,. . ·I ' .. ~ .· 
0.. 30 ·tt1H, .. ,, ... t .. -:-:-r--t---:-r--rt--tttt-H-t--fl! h"··+_,~-- ':t-·-· -t-' -+1...,1 ·~1-'-H-tt-··+· ._,, t-"-"t-.·-rtt-i' ',' +--t-+H~:_ , _· +-.· ..;... ·:.;.l+·i-·4· -4-,-1-·'T·:·-+~!' ·_:' +-.,..· ·.!..!-I ;...' ·-·-i..µ..--1-.i-.J---1--i -111-·· ··~· ::~__:· ·i.•,...·_· ~: . : 

1, _. ;: ··; ·.. . ,, : ! ' I ! ,. ,·. : ·1' , . ', :1': ::. . :. : .. ·!--::}. ·:· .· . l· .. ·11. j . . ,.··· ·.: . :11' , . :1·:1· · "-.! : · 
I I i .. . : . . l . . i .. .. . . ' ! •

1 I ·1! " 
. :, ... . I. . . . • . '1 1' i1 . .',· ' . I • I· . ' I ' . : ' . ! . I . . ' I . .. I . : .. · : ·' . . ' .. .. I i I! .. 

2°t

1

'7"7

1

-tr1:-,-r.-:-i -t--1--r-r.- ."i!ti·-~r.-t-l -tltt--t-:-t .. l-. ·--· .-t--t-+-.-:r! :,1-.-t.:-+,
1
-tt. 

1
-. Hr .. -i· -.. 

1
+.+-.. -r1-t--t--.-

1

+-+--. -

1

1--! r: -,· Hi-+J-, .+-:-+ . . -!'·+...;...-+-~~-~. --l-
1 

~.:-1-ll--+--+--Ji--....:::.... .. 

10 , --

1 

, ·· :. · l 1 · : · : ··

1
: : , r·,·· · · i · , 11 + ; . . 1. . 1 : . I.. .1. 1 1 

·1 ··1 · : __ .,· . '. I ., .. I I .1.:. -'.:: i:' ,., I ·I· ! :,: :.: 1 i 
. '. , : 1· I ! . i . : . . . : Ii ii 11 i:: 

i ii . : I . I i . : : i I j j' . . 
o ...... ~~---_._...._ ......... _ __.._~~_.....--:;-";:-:~~__.._-:;:___.__-;';~--'--;;7"::~~..J.-;:--;:---'--7:..:.__u_~:--:L:-~--l:-_;_----1~_,;_~L.L.-1.._...L_.:._ 

60.0 10.0 5.0 4 .0 3 .0 2 .0 1.0 0 .5 0.4 0 .J .02 .01 .005 .004 .003 .002 

I : 1 

i I •I • 

j i ' 
., 

i 
0 .2 0 .1 .05 .04 .03 

I . ! . ! 
I .' 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
FINES 

COARSE FINE COARSE MEDIUM FINE 
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ASTM Designat on: 
(Based on Unified Soil Classification System) 

Soil Classification 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Te,!S" Group Group Name8 
Symbol 

Coarse-Grained Soils 
More than 50% retained on 

No. 200 sieve 

Gravels 
More than 50% coarse 
fraction retained on 
No. 4 sieve 

Clean Gravels GW Well graded gravel' 
Less than 5% finesc 

Cu < 4 and/or 1 > Cc > 3E GP Poorly graded grave{ 

Sands 

Gravels with Fines 
More than 12% finesc 

Clean Sands 
Less than 5% fines0 

Fines classify as ML or MH 

Fines classify as CL or CH 

Cu > 6 and 1 i. Cc .t 3E 

GM Silty gravelF.G.H 

GC Clayey gravel'.G.H 

SW Wel~raded sand' 
50% or more of coarse 

fraction passes No. Cu < 6 and/or 1 > Cc > 3E SP Poorly graded sand1 

Fine-Grained Soils 
50% or more puses the 

No. 200 sieve 

4 sieve 

Silts and Clays 
Liquid limit less than 50 

Silts and Clays 
Liquid limit 50 or more 

Sands with Fines 
More than 12% fines0 

inorganic 

organic 

Inorganic 

organic 

Fine, classify as ML or MH 

Fines classify u CL or CH 

Pl > 7 and plots on or above 
"A" lineJ 

Pl < 4 or plots below "A" 
lineJ 

Liquid limit· oven dried <0.
75 

Liquid limit • not dried 

Pl plots on or above "A" line 

Pl plots below "A" line 

Liquid limit • oven dried < 0. 
75 

Liquid limit • not dried 

SM 

SC 

CL 

ML 

OL 

CH 

MH 

OH 

Silty sandG·" ·' 

Clayey sandG.H,/ 

Lean ctay-'1-L" 

Si,r(,L.M 

Organic ctay-"1-L.M,N 

Organic 1itt)(.L.M,o 

Fat clay°'·L." 

Elastic sittK.L.M 

Organic clay)(,L,M,P 

Organic sitt"·L.".o 

Highly organic soils 
Fibric Peat > bi% Fibers· 

Primarily organic man er, dark in color, and organic odor 
Hemic Peat 33%-6i0.,. Fibers 

PT Peat 
Sapric Peat < 33% Fibers 

Allased on tne material ?U5ing tne 3-in. (7$-mm) sieve. 
•~ field ample contained cobbles or boulders, or both. add Ecu • O ao /010 

(O:xl 
Cc • --=----- Jlf Altetllerg limns plot in hatched aroa. IOil ia I CL~L 

silty clay. 
"witn c:ol>bles 01 boulders, or both" to group name. 

cG,■,,.11 with 5 to 12% fines require duel symbola: '11 IOil conta1ns2,_15'MI sand, add "with And" to group 

Kif soil contains 15 to 29% plus No. 200, add • ..,.ith sand'" 

or ''with gravel," wnicnever ia predominant. 
GW-GM -If.graded gra .. 1 with sin 

GW-GC wellijladed gravel with clay 

GP-GM poorly graded gravel with silt 

GP-GC poorly graded gravel with clay 
0s.nds wrtn 5 to 12'MI finH require dual symbols: 

(,) 

~ 

"' "' Cl[ 
CL 

... 
7. ... 
u 
a: ... 
0.. 

SW-SM -It-graded and with sin 

SW-SC -lliiraded sand with clay 

SP-SM poorly graded sand with silt 

SP-SC poorly graded sand with Clay 

S IEVE .lNAI..YSIS 

SC:llt([-. • I N Sl[V[ NO. 
,,, • ,o zo 40 60 

10 

,o 

OJ 

zo 

0 

,o 10 • , o o.~ 

I 
••O 200 

0 

zo Q ... 
z .. 

•o ... 
"' a: .. 

IC z ... 
u 
a: ... 

10 0.. 

o .• -o.ou 

,oo 

0.10 

PARTICLE SIZE IN MILLIMETERS 

name. 
Glf fines cluaily a.s CL~L. UM dual aymbOI Ge-GM, or 

SC-SM. 
"11 fines are organic, add ' 'with organic fines" to group 

name. 
111 soil contains2,t5'MI graw4, add " with gravel" to group 

,..,,,., 

Lit soil contains 2. 30% plus no. 200. p,edomin■mty und, 
add " sandy" to to group name. 

"If soil contains .2, 30'141 plus No. 200, p,9dominantty 

gravel, add "grwvelly" to group name. 

Np1 ) 4 and plots on or above " A" line. 

Op1<• or plots below "A" line. 

Pp1 plots on or above "A" line. 

Op1 plols below "A" ~ne. 

H 50 
a. 

For cl au 1f1cot ion of f int-qraintd soils 
and f 1nt•qrointd froct ,on of coorSt-gra1ntd 
soils . 

X 
w 
0 .0 
z 

► 
... 30 
(.J 

... 
"' er: zo 
..J 
CL 

Equation af '4' ·lint 
Hor izontal at PI-4 to LL•25.5. 
tllffl PI•0.73 (LL-201 

0o 10 16 zo 30 40 

MH OR OH 

50 60 70 80 90 100 

e., • -t -iln - zoo c,-ft· ft,,, -s., ,.,o .. 5:ffliif 

SE•1 (H·0l 

LIQUID 

------------~ ~"!:'~ CRSl:lnQ 

LIMIT (LL) 

110 

I 
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DRILLER DELTA EtNIRONHENTAL 
ST. PAUL, HN 

ENGINEER 

ANALYSIS DY JOE RENIER 
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JOB NAME • 1127 

LOCATION • 1687285 

JOHNSON 1.0 . NUMBER 88181'10 
SAMPLE SENT IN DY 

U.S. STANDARD SIEVE NUMBERS 

~ CD !" 

. 
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-

-·: , ' . 
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- --- - - -
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110 ·-· L----
,_ 

11!1 i0 30 1111 50 60 70 80 90 p'l0 110 120 130 
I I I j I 

0 1 2 3 
Ii I I 
Ii I m11<1I SLOT OPENING ANO GRAIN SIZE, IN HtOUSANOTHS Of AN INCH ANO MILLIMETERS ~ 11 I uodl I II L---' I " COiltH Ii 1111• • • od I v•,v co~n• und "•'V hne g,avel 1 •---1"'----, una 1 v•t'I line 1.ind • 

COMBINED mm 4.76 3.36 
SAMPLE PHYSICAL SAMPLE DESCRIPTION Inches .187 .123 
DEPTHS U.S. Sievo # 4 6 

OFINE SAIID HII - / 
0 

15.8 • 6 6 w 
z 
< 

7.5 □ VERY F !HE SANO • 3 HII - 1 
.. 
w 
a: 
,I' ... 
~ 

3 
:, 
::: 
:, 
u 

SO MANY CONSIDERATIONS ENlER INTO HIE MAKING Of A GOODWELL THAT, WUllE WE BELIEVE SlOT SIZES fUAWSHEDOf-1 RECOMMENDED 
FROM SANOC-.UAPI F!Ci Af"IF r n n nfrTYJF AC-.C-,IUAF ►10 RF "- P f 'U1 <: 1R.1I lfV ,:('I n THF c:11 rrJ:"~"-, FIII nPf AA T1r n1 n r. 1n 1u1 r n,1 ·~• J:" 1 I rrnrr: n<: 

140 150 160 17111 ~80 IN 
I I 

4 11H 

I line ora\lt;I 

2.38 1.68 1. 19 .840 .590 .420 297 
.094 .066 .041 .033 .023 .016 .012 

8 12 16 20 30 40 50 

11., II. 7 2. 7 IB. I 

11,5 11.9 I.' 

... 
.. . 

SAND ANALYSIS REPORT 

[ll Johnson Filtration Systems Inc. 
P. 0 . Oox 64118 1950 Old Hwy 8 
SI.Paul.MN 55164 -0118 St.Paul.MN 55112 
(G12) GJG -3900 fax (Gl2) GJG-3132 

TEST HOLE DATA ' WELL DATA 

DIAMETER CASING DIAMETER 

DEPTH DESIRED YIELD 

DRILLING METHOD WELL APPLICATION RECOVERY 
VEl.LS 

DRILLING FLUID DESIGN RECOMMENDATIONS 

GEOPHYSICAL LOGS MW-6 --
ut il i.ze a #.45-.55 pa c k 
from Aineri.can Mated a ls 

STATIC WATER LEVEL Corp., Eau Claire, 
Wi SC,, in conjunction 
with a Ml 5 slot screen. 

COMMENTS 
MW-I 

MW-6 Utilize a 1.35-.45 pack 
from American Mater·i.als SWL a I 0 ft. 
CCJ>rp. with a # I 0 slot 
scre en. 

~ 
SWL ~ 15-18 ft. 

SCREEN RECOMMENDATIONS 

.210 . 1-19 .074 .053 
DIAMETER 

.008 .006 .003 .002 TOTAL 
7o 100 •uu 270 WT. SLOT LENGTH SETTING 

,e., 71l.S 298.11 

3.8 12.2 zn.11 
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Test Hole #49: 

0 - 4' 
4 - 14' 

14 - 16' 
16 - 23' 
23 - 30' 
JO - 44' 
44 - SO' 

50 - 77' 

TEST HOLES DRILLED FOR 
CITY OF WEST BEND IN 

1972-1973 

600' North of Kilbourn Street; 350' East of River; 
36' North of fence line at woods. 150' East frum 
lone tree. 

Gray clay 
Very muddy sand and fine gravel 
Medium sand and gravel, silty 
Medium sand and gravel, small boulders, silty 
Pine to medium sand and gravel, some silt. 
•Tan fine sand, some silt. 
Tan fine to coarse sand, fine gravel, clay on 
bottom 
Gray heavy clay. 
Static Water Level~ 24.82' 

Test Hole *41: 320' North of Test Hole #40, SO' East of lone tree. 

O - 10' 
10 - -"16' 
16 - 20' 

20 - 25' 
25 - 30' 
30 - 39' 
39 - 43' 
43 - 53' 

53 - 59' 

Test Hole #42: 

0 - •• 
4 10' 

10 - 18' 
18 - 20' 

20 - 29' 

29 - 37' 
37 - 40' 

Muddy fine sand 
Muddy sand and gravel, some drilling 
Medium-fine sand, some medium to coarse gravel 
(slightly silty) 
Medium to fine sand 
Medium to fine sand 
Fine to medium-coarse sand, some fine gravel 
Fine to medium sand and gravel more silt 
Fine to medium sand, silty. Static 26.31', 
Clay on bottom 
Gray clay 

200' North and 90' East from centerline of Kilbourn 
and Idlewood Avenue. 140' East of light pole 
#69'1'1363. 

Red ·clay 
Sandy clay (Rld to drill) 
Fine to medium coarse. sand, rocks, and 
Very coarse to fine sand, fine gravel. 
boulders at 20 •. 

fine gravel 
Large 

Fine to medium sand, boulders, gravel, very silty 
and tight (drilled) 
Fine to very silty sand 
Fine to very fine sand, silty 

-99-
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TEST HOLES DRILLED FOR 
CITY OF WEST BEND IN 

1972-1973 

Test Hole #42 (cont'd.) 

40 - 51' 
51 - 53•· 
53· - 74' 
74 - 80' 

Fine to very fine sand, silty 
Sandy tan clay 
Gray clay, streaks of sand 
Hardpan and gray clay. 
Static Water Level• 31.8' 

Teat Hole *43: 175' West of centerline of •G•, 30' North of pro
perty liner 195' West of Hiline pole #55-10199. 

0 - 4' Red clay 
4 - 6' Sandy tan clay 
6 - 8' Hardpan 
8 - 25' Very fine silty tan sand 

25 - 28' Very fine eilty eand 
28 - JO' Very fine silty sand, some tan clay and black 

boulders (Had to drill) 
30 63' Very fine silty sand 
63 - 68' Very fine silty sand and tan clay 
68 - 70' Gray heavy clay 

Static Water Level - 26.29' 

Test Hole #44i 75' East from centerline of Juniper, 445' South 
from centerline of Hillcrest and Juniper Street 
intersection minus eight feet to Decorah and •G" • 

0 .- 2' 
2 - 8' 
8 - 12• 

12 - 25' 
25 - 4.1' 
41 - 45' 
45 58 I 

Red clay 
Hardpan and rocks 
Mediu~ to coarse gravel and sand 
Tan clay ~nd gravel, semi-hardpan and boulders 
Dirty fine sand and gravel 
Muddy fine sand, some clay 
Huddy tine sand 
Static 31. 70'. 

Teat Hole t•s: 150' North from centerline of Kilbourn Avenue, and 
75' EAat from centerline of Indiana Avenue. 

0 - 10' 
10 - 15' 
15 - 17' 
17 - 33' 
33 - 37' 
37 - 50' 

Gray clay, gravel and boulders semi-hardpan 
Muddy coarae1 gravel, had to drill 
Dirty fine eand drilled 
Fine silty sand 
Gray clay and gravel 
Gray heavy clay 
Static Water Level• 15' 

-100-
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CONSTRUCTION · of ·· 
CITY WELL NO. 4 

WEST BEND, WISCONSIN 

... ' 
0 , ' . . . ". ' 
·o' "· . ~-
. j • L 

.. • I .·,. 0, . 
4 i, . •. 6 ,_.,-.6 ·· 

·. o ... b. 
C • • · o· ' .·:· GLACIAL 
._o • ·. ~ ', ,' DRIFT 

0. ·.6' · -.• · (1 
0 . 1 ·. 

' ·o •. o_, . . 
' . o, o . l. 
; · · .. ; . · .. o> o· ·.· 
'(} • • I •. • 

• 0 • 0 •• 
• • 4> • • ,• 
. ~ . 0 • ·-,,. 

o: 0 • ' : . "}_ 

: . - . . . . o. ·: ·. 
75 i---.---~ 

LAYNE NORTHWEST G.J.0. -122-

. -24
1 

IRON CASING 

1a"' IRON CASING 

--CEMENT GROUT 

HOLE 

J---17" OPEr~ HOLE 
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CONSTRUCTION 
- of 

CI TY WELL NO. 5-A 
WEST BEND, WISCONSIN 
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26' STEEL CASING 

CEMENT GROUT 

20
1 

STEEL CASING 

'· -~- 20'"' HOLE ._., 
; .J 
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1-. -+-. --16'' WROUGHT IRON PIPE .. 
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j LAYNE NORTHWEST 
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